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02 TRIBHUVAN I]NTVERSITY

IN.* STI TUTE OF ENGINEERIN G

Examination Control Division
2071 Bhadra L/ II

Exam. ILesular
Level BE Full Marks

All(Except
Pass Marks

80

Programme 32

Year / Part Time 3 hrs.

Subject: - Engineering Mathematics II (SH45r)

r' Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
{ The ligares in the margin indtcate Full Marks.
/ Assume suitable data if necessary.

v State Euler's theorern for a homogeneous function of two independent variables and

verifu it for the tunction 
" =:<'.rt"(i). [1+4J

2n Find the extreme value of *' + f + z2 subject to the condition x + y * z = I and
J *1r+ I :0. t5l

3. Evaluate lfxy(x+y)dxdy overtheareabetween y=xzandy=x. ts]

IjijtF 1x2 + y21dy.dx. lsl

Find by triple integration the volume of sphere *' * y' + z2 : i.

4.' Evaluate the integral by changing to pblar coordinates

OR

5. that the lines
x-l v-Z z-3_-=4==: and4x-3y+ I =0= 5x-32+2arecoplanar.234

6.

7/ Findthe centre and radius of the circle *' * y' + * - 8x + 4y + 8z - 45 = A,

"/ x-Zy+2z-3:0.
84Find the equation of right circular cone whose vertex at origin and axis the line\-/ 

+=+:lwittr the verrical angle 30o.123 -
OR

F^ind the equation of the right circular cylinder having for its base the circle
x'+t'+*=9,x-y +z--3.

;y' Sotve by the power series method the differential equation y" - 4xy' + (4x2 -2)y : A.

IQ^Test whether the solutions of y"' - 2y" - y' * 2y = 0 are linearly independent or
V dependeni. - r

AIso find their point of intersection.

Find the Iength and equation of the shortest distance between the lines
x*3 v-8 z-3
-=:=' :- =- ., - and}x-3y+ 27 :A,Zy -z+20=0.3-lI

tsl

tsl

tsl

t5I

tsl

tsI

t5I

tsl

,i

t'

i
I



.- 
---+ 

:.-::' 1r: ,-' 3:. :...T----. 
., ' j

-+ -+

I t. Jhow trra,, ri;),*, = ffi[

r

J.
-smx

x+ -x'
x

x

,Y,O, and i *. tt. reciprocal system of vectors, then prove that
-)
c

-) -+
fl'rb',

--f

tsl

tsl

-, -+

-)

-+ --) -' -' -> -) arhr^ -+-)-t
a'xb'+b'xc'+ c'xa' =:--, [a b c]+ 0.

[abc]
-+

Vh" necessary and suflicient condition fot the firnction a of scalar variable t to have a
--t

constant direction i, i* d u 
= o.

dt

14. Find the directional derivative of 0 = *'yz + 4x* at the point (1, -2, -l ) in the direction

tsl

tsl

lsl

tsI

tsI

of vector 2i- j-2k.

OR

-+ -) -> -+
If a isacpnstantvectorand r bethepositionvector,then,prcvethat Vx(ax r)=2a.

I 5. Determine whether the series is convergent or divergent i f.fiil - ")n=l

I6. Find the interval and rNius of convergence of the power series: 
E4#

!t*rt

/



02 TRIBHUVAN UNIVERSTTY

INSTITUTE OF ENGINEERING

Examination Control Division

Exam. Regular
Level BE Full Marks 80

Programme
All(Except
B.Arch.)

Pass Marks 32

Year / Part IlII Time 3 hrs.2070 Bhadra

-_fyWdle,lseue_l4gh"rtetig_lll_(s&5_2_/ Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
/ AII questions carry equal marks.
{ Assume suitable data if recessary.

l. If u =log*'*! , showtr,ut *$*y9=t.x+y ox dy

2- Find the extreme value of x2 + f + z2 connected by the relation ax + [y + cz= p.

3. evaluate J f
0.fi"

y2dydxW
aa

by changing order of integration.

log2 x x+logy

4. Evaluate I I J e"*Y*'dzdydx.
000

5. Find the length of the perpendicular from the point (3, -1, I l) to the line
* .r-? z-an 

= L-1= o -.' . Also obtain the equation of perpendicular.234

: 6. Find the magnitude and the equation of S.D. between the lines +== = T ^O' 2*-3y+ 2V =0,2y-z+20=0.
7. Find the equirtion of the sphere tfuough the circle *' * y' = 4, z: 0 and is intersected by

the plane x+ 2y * 2z:0 is a circle of radius 3.

OR

Find the equations of the tangent planes to the sphere *'* y'+ * + 6x-22+ I = 0 which
passes through the line x + z - 16 = 0, 2y - 3z+ 30 = 0.

8. Find the equation of the right circular cone whose vertex at origin and axis is the line

xYz: - !- = I with vertical angle 30".
l2 3

OR

Find the equation of the right circular cylinder of radius 2 whose axis is the line

x-l =y-Z _r-3
rl2

g. Solve the differential equalion y" - 4xy'+ (4x2 -2)y :0 by power series method.

10. Express f(x) = x3 - 5x2 + x + 2 interms of Legendre polynomials.



f

I l. Show that 4Jlt(x) = J"-z(x)- 2J.(x)+ J,*r(x).

+ --' -+ -) -+ -+

12. Find a set of vectors reciprocal to the following vectors 2 i+3 j-k, i- j-2k,
-+++

- i+2 j+2k.

13. Prove that the necessary and suffrcient condition for the vector function of a scalar

- da
variable t to have constant magnitude is a.ia = 0.

dt!

14. A particle moves along the curve x = 4 cos t,y:t2,2:2t.'Find

attimet=0and t=r.
2

15. Test the convergence of the series 1*f *{*' *{*' *...23"4'

fficiry and acceleration

@ (* -3)n16. Find the radius and interval of convergence of the power series f
n=l n+1

* *'r
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02 TRIBHUVAN UNIVERSITY

TNSTITUTE OF ENGINEERiNG

Examination Control Division

Exam. Neu' Back (2066 & Later Batch)
Level BE Full Marks 80

Programme
All (Except
B.Arch)

Pass Marks 32

Year / Part M Time ; 3 hrs.2070Mrgh

Subject: - Engineering Mathematics II (SH45t)

,/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt Alt questions.
/ 1!ll questions carry equal marks.
/ Assume suitable data dnecessary.

r. Find 
gg ir u=sin[l'], *= e, &y=12dt \.y/

2- Find the extreme value of xz + y' + z2 connected by the relation x+z : I and 2y+z = 2

3. Evaluate: ff* xyax.ay where R is the region over the area of the ellipse $.$=rr"
the first quadrant.

fz.z
4. Evaluate the integral by changing to polar coordinates flr.,"--- x' + y'.dy.dxyt

OR

where x,y,z are all positive butEvaluate: III *'-' .y'-t. zn-r .dx.dy.dz,

(;)' .(*)- .[:)' 
= '

5- Find the equation of the plane through the line 2x+3y-52: 4 and 3x4y+52 = 6 and
parallel to the coordinates axes.

6. Show that the lines 
*l' 

= 4-+&+ =y:4 ='=5 are coplanar. Find their4 4 -5 7 I 3

point of intersection and equation of plane in which they lie.

7. Findthecentreandradiusofthecircles x2+y'+22-8x+4y+82-45=0,x-2y+22-3=0

8. Find the equation of a right circular cone with vertex (1,1,1) and axis is the line
*11= Y, I 

= 4 *6semi vertical angle 30o.t23
9. Solve by power series method the differential equation y + xt + / = Q

10. Find the general solution of the Legendre's differential equation.

r 1. prove Bessel's Function 
a[*-"{"(*)l= 

- x-nJn*r
dx

l-+ r * - - -l [---12
12. Provethat: lbx c cxa axb | : la b c I

L I L 
,.]



lo L
+

13. Find n so that r' r is solonoidal.

-+
14. Prove that the necessary and sufficient condition for a function a of scalar variable to

have a constant direction i, i* d- = o
dt

I 5. Test the series for convergence or divergence

**l*'***' *3*n *.. .. .*', -lxn +.....(x > 0)5 l0 17 n''+l
16. Find the radius of convergence and interval of convergence of the power series

$ (-l)" xn

?, n.Zn

+**

:,

I

I

i
I

I

I

l:

l:
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02 TRIBHWAN T'NIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Divisiorq
2069 Bhrdra

E

Eram. Rcgulur'(206(r et l-ater llatch)
Level BE Full Marks 80

Programme Au Pass Itfirrks 32

Year /Part Uil Time 3 hrs.

\

Subiect: - Engineerins Mathematics II (sH4s1)

r' Candidates are required to give their answers in their own words as far as practicable.
{ AttemptAllquestiow.
{ All questiow carry equal mmks.
/ Assume suitable data if necessary.

If sinu :Ji-E,show.that *p*r$=s.
{x +{y ox oy

Obtain the maximum value of xyz such that x * y * z:24.
Evaluate: IJtf. + y)dxdy over the area betweeD y = x2 and y = x

Evaluate III.' O- dy&over the region V bounded by the planes x = 0, Y = 0, z = 0 and

x*y*2:6.
Find the image of the point (2, -l ,3) in the plane 3x-2y-z-9=0.

Find the,s.D. between the line x-6 
-7-y -z-4 *rox ._y+9 -Z'z.Find also3II-32-4

equation of S.D.

Obtain the equation of the sphere through the circle *2 + f + * = 9,x-2y *22= 5 as a
great circle.

Find the equation of cone with vertex (3, l,' z)and base Zxz + 3f = l, z = l.'oR
' ' x-ci v-B z-r

Fihd the equation of right circular.cylinder whose axis is the line + - ! ' r =-lmn
and whose radius'r'

t

: 1.

2.

3.

4.

a

5.

7.

8.

9. Solve the initial value problem y' + 2y * 5y = 0, grven y(0) = 1, y'(0) = 5,

10. Define power series. Solve by power series method of differential equation, y' + 2xy = g.

l l. Prove the Bessell's function f [*'r" t"l]= *nJn, (x),
UA

+ ")+
12. Prove if I ,m,n be tlree non-coplanar vectors then

l++ -+ -+ -+l
I t.a t.b tl

[7;;](;,i)=lii iJ il
l".u r.D, "l

9
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13. Prove that the necessary and sufficient condition for the vector firnction of a scalar

variable t have.a constant maguitude is i .
di 

=0.
dt

14. Find the angle bg,twe,en the normal to the surfaces x log z = f-l and x2y + z = ?- at the
point (1, l, 1). 

, l
15. Testthe convergence of the series +-{.1+...............t.2 2.3 3.4

16. Find ttre interval of cgt, radius of cgt and centre of cgt ofpower reri* I#
***
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02 IRTBHWA}IUNTVERSITY

INSTITUTE OF' ENGINEERING

Examination Control Division

2069 Poush

Exam. New Back (2066 & Later Batch)
Level BE FuIl Marks 80

Programme
All except
B.Arch-

Pass Marks 32

Year / Part I/TI Time 3 hrs.
I

I
Sabject: - Engineering Mathematics II (SH45t)

/ Candidates are required to grve their answers in their own words as far as practicable.
/ Attempt All questions.
/ AA questions carry equal marks.
y' Assume suitable data if necessary.

l
I

l. State Euler's theorem on homogereous functions of two independent variables. And if

sin u = f - { *en prove *Pnv}= oJx+/y ' tu 'q

2. Find the minimum value ofthe function F(x,y,z) = x2 + y2 +z2when
ttl
xyz I

3. Evaluate:

r = 4sin0
JJr'arOeo"er the area included between the'circles r : 2 sing and

4- Evaluate ff*'J:,. tog z <iz dx dy

OR

Find the volume of sphere x2+rf+22: a2 using Diritchlet's integral.

5. Prove that the lines

x+l - 
y-3 

=2.2 and x =t-l ='*: *rcoplanar and find the equation of p.lane
-321-32

in which they lie.

6- Show that the shortest distance between two skew lines

x-l _y-2 _z-3 urOx-2 =y-4 _r-5 islt-,7623434s

7. A variable plane is parallel to the plane
* *Y *'= I and meets the axes in A, B, C'
ab c

i)*.I(:.Prove that the circle ABC lies on the cone

8- Find the equation of the right circular cylinder of radius 4 and axis the line
x=2y: -z'

ca
-+-ac )-..(;.:),, = o

. E:'1"
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g. Show that the solutions of x2y"'-3xy"+3y;- 0,(x > 0) are linearly independent.

OR

fl *,"' - 4)y =0 in series form-Solve the equation x2
d'y
dx2

+x

10.PrqW that 4J,(x)=Jn-r(x)-2J,(x)+Jn*r(x)where the symbols have their t'sual

mearungs.

ll-Apply the power

d2v dv
': +x - +Y-0

dx' dx

An

Find the general solution of Legendre's differential equation.

-) -+ -) -t [--+-+-+1-r l--r -+ -+ -+ -r
12. Showthat (bx c)x(cx u)=Lu U cjc and deduce 

[b, 
c c* a a,

series method to . the following differential equation

rl

,]= 
|

-+-+-+

l'abc

-)
13. Prove that the necessaq/ and sufficient condition for the function a of scalar variable

-+

to have a constant direction is i* & 
= O. . r.. r. . :.-i.-:i,i,a1i9i.,;... , .1 , dl,

I 4. Find the angle between the surface ?+f +,i : 9 and z = x'+f -3 at the point (2,-7 ,2)

15. Test the convergence of the ,"ri", ;91U.t'. nn*'

16. Find the radius ofccnvergence and the interval ofconvergence ofthe power series

$ (-l)"(x -l)2
/-r I
rl=l {n

t
i

I

***

t
|..

\
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02 TRIBHWAI.IUNTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division

2069 Poush

Eram. New Back (c066 & Later Batch)
LeveI BE FulI Marks 80

Programme i fffif- Pass illarks 32

Year/Pirt :trn Time 3 hrs.

Subiect: - Eneineerine Mathenoatics II (sH45t)

/ Candidates are required to gtve their answers in their orm nords as far as practicable.
{ AttemptAll questions.
{ AII questions carry equal mark.
/ Assame suitable data ifnecessoy.

I. State Eulefs theorem on homogeneous functions of tr*'o independent variables, And if

Sinu= f -€*"rn or" *$* yy=o
1/tx +.1y ox dy

2. Find the value of the ftnction F(x,y,z)= !r =y2 +z2when 
I * I *1=l

3. Evaluate:

r:4sin0
II

xy
r3drd0over the area included betr*'=a '.he circles t :2 sin0 and

ff"f logzdzdxdy 

oR

Find the volume of sphere *'+f+*: a2 using Diritchrlet's integial.

5. Prove that the lines

x+l - y-3 -z+2 and x =t-l ='! *"coplanar and find the equation of plane
-321-32

in which they lie.

6. Show that the shortest distance between two skew lines

x-l _y-2 _z-3 *r'x-Z =y-4 _r-5 is l/rft-234345

7. Avariable plane is parallel to the plane ;-*.: = i and meets the axes in A, B, C.

Prove that the circte ABC lies on the 
"or," 

l,! * 9l rr, * [9 * 1) a< * [1 * !) * = o[c b)' \a c) [b a) '
8. Find the equation of the right circular cylinder of radius 4 and axis the line

x:2y= -z'



' 9. Showthat the solutions of x2y"'-3ny"+3y'= Q(x > 0) are linearly independent

OR

Solve the equation .'#*.* +1x2 -4)y= Oln series forc:.

l0.Prove tfnt 4J;(x)=Jo-z(x)-2J,(x)+Jn*2(x)where the q,rcbols have their usual

meanings.

Apply the power series method to . the

d2v dv-: +Xl-+V-0
dxz dx

OR

follouing differential equation

Find the general solution of Legendre's differential equation.

ll.

-t -+ -' -) l--+-+-+1-+ l-+ + * - -+ -+'] F-+-*12
(cxa)=Luoclcanddeduce 

fb"c "*a a"bl= 
L-o"J

12. Showthat (bx c)x

+
13. Prove that the neoessary and sufficient condition for the function a of scalar variable

to have a constant direction i, i*$ = O

14- Find the angle betrreen the surface xz+f+* = 9 and, = sz+f 4 at the point Qrl/)

15. Test the convergence ofthe s"ri", 29+t#x"-
16. Find the radius of convergence and the interval of convergence of the power sprie,s

S(-l)'(x-l)2
/-/ I
n=l {n

***

*

i-+--

r



02 TRIBHWANTJNIVERSITY

. INSTITUTE OF ENGINEERING

Examination Control Division
2068 Bhadra

Exam. Regular
Level BE FuIl Marks 80

Programme
All (Except
B.Arch.) Pass Marks 32

Year lPatt Utr Time 3 hrs.

Subiect: Mathematics II
/ Candidates are required to give their answers in their own wordS as far as practicable.
/ Attempt Atl questions.
'/ The figures in the margin indicate Futl Mar4s.
/ Assume suitable data if necessary.

/\
rem for homoseneous bles. If u : cos I I -:* 

y I1. State Euler's theorem for homogeneous function of trvo varialurris.' u_ urrD 
[iE;5,1,

then prove that x$+ y+ = -|cot o.Ax 'Ay 2

2. Find. the minirnum value of, x2 * xy * f + Z*under the condiiion x + 2y * 4z = 60.

3. Change the.order of integration and hence.evaluate the same.

cosydydx

J(a-x)(a-y)
4. Find by double integration, the voh:me bounded by the plane z : 0, surfac e z: x2 + f +Z

and the cylinder x2'+ tf :4.

5. Prove that the plane through the point (cr, F, T) and the line x : py + q : tz * s is given by:

py+q rz+
pp+q ry+

ll

[1+4]

T

t5l

tsl

t5l

tsl

lsl

-0.

6. Find the magnitude and equation of the shortest distance between the lines:

*-1 
= 

y-2 =r-3 *d *-2 _y-4 _z-5
234345

7. Find the equation of the sphere thrqugh the circle *' + f + * -3x + 4y -22:5: 0, 5x -
2y + 4z + 7 = 0 as a great circle.

OR

Findthe equationwhichtouches thesphere *'+f +.* +2x-6y+ 1 = 0 at(1,2,-2) and

passes through the point (1, -1, 0).

8. Find the equation of the cone with vertex (*,P, Y) and base f : 4ax, z : O

9. Solve the initial valueproblem

f? - 4y, * 3y: 10e 2I, y(0) = t, y'(0):3.
10. Solve by power series method the differential equation !' - 4xy' + (4xz -2) y = O.

t5l

tsl

tsl

tsI

lsl



I1. Express f(x) : *r -'5 x2 + oi + t in terms of Legendre's polynomials.

OR

Prove rho +[*-'J, (x)]= -x*J,*r1x;.'dx'
12. Find a set of vectors reciprocal to the following vectors:

+++++++++
- i+ j+k, i- j+k, i+ j-k

-+ -+ -) -) -) -+ -+ -) -+

l3.Provethat bxc, cxa and axb arecoplanarornon-coplanaraccordingas a., b, c

are coplanar or non-coplanar.

-+ -+ -+ -+ -+ -+
14. Prove that curl (ax b) = a div b-(a.V)b

OR

If u : x * y * z, v : x2 + f + * andw : xy + yz +zx, show that [gradu gradv gradew] : 0

15. Test the convergence of the.series:

2x *+.,. g +............+ 
(n11) 

xo'+..........27 n'
16. Find the radius of convergence and the interval of convergence of the power series:

$ (-1)'(x - 3)"

A n+l

tsl

tsl

t5l

t5l

tsl

**rl.

ti': 
'..

:r '. ..' . .. t ..-r.



02 TRIBHWANUMVERSITY

INSTITUTE OF ENGINEERING .

Examination Control Division
2067 Mangsir

Exam. Reeular / Back
Level BE FulI Marks 80

Programme All (E".ccept

B.Arch.) Pass Marks 32

Year / Part iltr Time 3 hrs.

I

Subiect: - Bneineerine Mathematics II
'/ Candidates are required to give their answers in their own words as far as practicable.
/ Anempt r4ll questions.
./ Thefi.gures in the margin tndicate Fult Mitrks.{ Assume suitable data if nec.essary.

17 State Euler's'Theorem for a homogeneous function of two independent variables and
J verify it for the function: [1+4]

xtt4 +, = 'lrr;
yv4

ytts

2. Find the extreme value of { =*+f+22 connected by the relation ax + by + cz: p Isl

J/Evaluate: lJ xyaxOywhere R is the region over the area of the ellipse i.#=
the first quadrant.

_ 
I5l

{ trun forrn to polar coordinates and comprete the integral lj" lF ,*'+ y2;dydx. t5l

OR

Evatuate: JJJ*'-'.r.-t.zn-rdxdydz

where x, y,zare au positive o"t (;)' . (*)' . (:)' = 
,

J/fi"athe length of perpendicular from the point (3, -1, 1l) to the fine | =+ =+
AIso obtain the equation of the perpendicular. t5l

A/Flina the length and equation of the shortest distance between the lines4 
x -3 y-8 z.-7
?=;=T;2x-3Y+27=o=2Y=z+20' t5l

l/finA the cenfre and radius of the circle in which the sphere *'* f + z2 - 8x + 4y + 8z

tsl
v 

- 45 = 0 is cut by the plane x -Zy + 2z=3.

8. Plane through OX and OY include an angle o. Show that their line of intersection lies on

the cone 221x2 +y2 +2.2): x?yz tan2 cr. t5]

OR

Find the equation of the right circular cylinder whobe guiding curve is the circle

x' +y' +22 -x-!' z:0, x + Y * z: 1.

I ln

I



9. Solve in series: tsl

fr+x'l$*.f-y=o
10. Show that:

,1.,m(!*,in*-i*,.)

variable l. to have a constant magnitude,. h{l= o" t u')

14. Apply the power series method to solve following differential equation

n-,',#-r*# *2y-o

,,/*,the convergence orthe ."ri". ! *!* *(i)'-, . (1)'-, +..........

16. shour that Jo(x) - (# -i)r,,o. (t - 4)r,,,

t5l

11. Showthat:

P"(*)=fr$(,.'-,tr

-/ -+ -) -+ -+.Jh + -) -.) -) -) -+ -t --) -) '-+ + -)
l)/.Provethat (ax b)x(cx d)i(ax c)x (dx b)+(ax d)x(bx c) =-Zx[b c d ] a

tsl

t5l
-+

13. Prove that the necessary and sufficient condition for the vector function a of scalar

lsl

tsl

Isl

tsl

*!f, {.



. 03 . TRIBHUVA}flJNIVERSITY

INSTITUTE OF ENGINEERING
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Exam. Nery Back (2066 Batch Ontil ---
Level BE Full Marks 80

Programme
All (Except
B.Arch,) Pass Marks 32
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--/ 

i .,i

Subiect: - Engineering Mathematics II

{ Candidates are required to'give their answers in their own words as -far as practicable.
/ ..,Attempr All questions.
,/ Thefigures ii the margin indicate Full Marks.
/ Assumesuitable data tf necessa;ry.

' : 
ables. If 'u 

= sin-l f41: State Euler's theorem of homogeneous equation of two vari

Show that .* 9 * v9 = 0. .

ax'N
2. Find'theextremevalueof x'+y' +22 subjecttotheconditionx + y+z= 1.

3ion ovpr *f 
1"o,olhiellipse 5-5= 1 in the

first quadrant.

=l--

[1t4]

ts]

. rql

4. Evaluate the integral by changihg to polar co-6rdinates. fi [:]i't (*' * y') dy dx.

OR

Find by triple integral, the volume corlmon to the cylinders x2 + y2 = 42 and

*2 +22 =a2 tsl

[5] '

,-t -l\----' \"{.f:,t51 'l; I

tsl

tsl

', --) + + -+-+--t + .-+:..--+ -+ +-+ -+ -+--+-)
5. Provethat (bx clx(cx a) =[; b c] c anddeducethat [br c,.cxa, ax b]=[a b c]2.

6. Prove that the necessary and sufficient condition for the vector function of a scalar

!

. --)

variable t have constant ma!,rritud" i, ? B = O." dt.
..i:,,.' '

:rt, I i :l
7. The, position

+-+
r -(t2 +i) i+

'-+-+
(4t-3) j+(Ztz -6)k; Find the velocity and acceleration at t: 1. Also

, obtain- the magnitudes.

8. Prove that the lines x : ay * b, z- cy + d and x =a'y +b', 2 -- c'y + d'are perpendicular if
aa'+cc'+1=0.

vector of a moving particle at any point is given by

s. prove that the lines + =I-'l = + *o f =y-I
,, their point of intersection and plane though them'

10. Find the centre and radius of the circle x' + yz I zz +x + y- + z = 4, x + ! + z = O.

--z+l intersect. Find alSo
7

tsl

tsl



a:: .

:;.
'i

I'

1. ;:
:i-_ jj

11. Show that the equation of a cone whose veitex is (q, 0; y) and. base the parabola

zz = 4'ax,y = 0 is (gz-yy)':-4a(g - y) Gx - cry). '

'oRo'

Find the equation of the right circular cylinder of radius. 4 and axes of the line
x:Ty: -2. :_

2 3 4 546'2 :

12. Test the convergence of the series | +++ - +++ j_ +:......
le 2e 3e 4P .5e

tl.. fina .the radius of convergence and interval of convergence of the series

tsl

tsl

tsl

tsl

tsl

i
n=0

(-1)" (x - 3)'
tsl

I

14. Solve (x +a)2 * -Of* + a)g+ 6y : x.' dx' ' ldx
15. Solve the initial value problem

y' +y'-2y = -6sin2x -18cos 2x =A, y(0) = 0, y'(0) = g.

16. Show that J*(x):1-l)n J"(x).

,OR
Find the gieneral solution of Legendre's differential equation

-'ir'.

l:'

:::!

' .el
,-;,,

i 1.i

i,i,

l::r

in

i' . -- - .': ,,

{



06 TRIBHUVAN I,JNTVERSITY

INSTITUTE OF E-NGINEERING

Examination Control Division
2071 Bhadre

Exam, Regulal' / lJacli
Level BE FullMarks 40

Programme
All (Except
B.Arch-)

Pass Marlis l6

Year / Part Uil Time 3 hrs.

Subjea: - Engineering Drawineil (M8451)

r' Candidates arc requiredto give their answers in their own words as far as practicable.
{ Attempt All questions.
{ Thefigwes intlrc mugin indicate FulI Mark.
/ Asrume saitable data ifnecessry.

l. From the gtven front and side view of a solid draw the isometric view.

FtotiVs Siiderfiery

2. Draw oblique drawing from the given orthographic views as shown in figure below.

t

110I

tsI
24

:

,I

L--.-... I
-- - - -.-i

:

6!
all

,l

3i' Determine the limit, tolerance, allowances and type of fit for 5A H7b6. The. value of
fimdamental deviation given by H is zero and p is above the basic line and value is
0.032 mm, and intemational tolerance gircn by 7 is 0.025 and 6 is 0.016 mm respectively. t4]

OR

Draw the top view and sectional front view of double roW zig zagtyperiveted single strap
buttjoint for 8 mm thick plate.



CAP L)

4. Figure below shows the details of a split bearing. Draw the assembled front view with

section. Take any length for the shaft

(G srrArT0tr.$)
r.olT'rotrf,

Mr2STrrr)(M.s.)
2()m

t16l

.,

I

M.)l'l
I

!J-t-!6

I

I
I
I

!

:

l

i
i

t
I

i

ai

@
Mr2 S-IANIIRAD mrT (M. S.)
}OFF

BASE(C. r.)
I OTF

q)."-'Draw the standard symbols for the following:

a) Surface to be obtained by fine turning
b) Gate valve c) Tee
e) Thermocouple 0 DC Motor
h) Circular tube i) Fuse

tsl

d) Redueer
g) Tgansformer
j) Speaker

OR

Orthographic views of a forked end of a machine part are shown in figure below. Draw its
sectional front view (Section B-B).

,}

*+*



06 TRIBHI]VAN U}.IIVERSITY

INSTITUTE OF ENGN{EEI,J}.JG

Examination Control Division
2071l\{agh

.Subject: - Engineering Drawingll gtusll
/ Candidates are required to give iheir answers in &eir own words as far as practicable.
{ Auempt All questions.

'/ TheJigures in the margin tndicate Full Wtrks.
r' Necessary figures are attached herew4h-
{ Assume suttable data if necessary.

i. Orthographie views of an object are shown in Figure P.l. Draw its isometric view. t9]

2. A cylinder having 70 mm diameter and 40 mm height is surrnounted by a square pyramid
having side 35 mm and height 50 mm. Draw the angular perspective projection when one
of the side of pyramid is -r0" inclined and its nearest comer is 30 mm behind the
projection plane. Take station point 35 mm in front of projection plane, 25 mm left of
nearest comer and I t0 mm above the ground ievel. t6I

3. Sketch the top view and sectional front view of double row, single cover zig zag Butt

t5Ijoint' 
irfi

Sketch the symbols for the following I5I

a). Spotweld
b) Internalthread
c) Fanregulator
d) 3-phase transformer
e) Circuit breaker

f) Hand set
g) I-emple
h.) F,{atenal removed try tuming
ii Rapids
ii Perpendicular lay

o

+- The assembly drawing of Hand Vice is r:horm in Figure P.4. Draw detail drawing of each' 
component- Assume suitable thickness it'riecessary. Part list is given below-

Part List
SN Part Name Part No. Ouantity
I Body I I
2 Screw 2 I

Screw Base 1

4 Handle 4 I

5 Flarrdle end 5 L

6 Pin z

it 5I

f. Determine limits, tolerance, ailorvance and types of fi: designated by 80 D9/h8. The
Iirndamental deviation of hole is {i.032 mm rnore than fi,rndarnental deviation'of shaft.
Intetnational tolerance grades for S and'9 are 0.034 rrrin and A.042 rrrm respectively. t5l

**tr

4ABE Full Marks

l6

Time 3 hrs.Year / Part

Pass Marks

Exam.

Prograrnmc

f,evel
Ali(Except

ti{t



!

r05

- r@2

ll
il

o
a

2x45"

R5

F'igure P.4
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\ 26 TRIBHUVAN UNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2O7l Magh

I
Exam. OLD Back (2065 & Earlier Batchl
Level BE Full Marks 4A

Programme BEL, BEX, BCT, BME, BIE Pass Iltlarks l6
Year lPart IIIJ Time 3 hrs.

Subject: - Engineering Drawing II (EG48LME)

r' Candidates are required to give their answers in their own words as far as practicable.
r' Attempt All questions.
r' Thefigures in the margtn indicate Full Marks.
y' Assume suitable data if necessary.

1. -'Draw isometric drawin! from thcliven orthographic views as shown in Figure P.1.

2. [hawoblique drawing from thc grven orthographic views as shown in Figure P2.

Figure P.I f igure P.2

Sketch the top view and sectional front view of single riveted, double strap butt joint. l5l

OR

Determine the limits of dimensions and tlpe for fit designated by H8/c11 for the basic

size of 50 mm, assuming fundamental deviation for H and c respectively as 0 [^um above

the basic size line and 125 pm below the basic size line and international tolerance grades

for 8 and I I as 39 pm and I l0 pm.

Drawthe standard symbols forthe following: tsl

(a) Union
(b) Transformer
(c) Circular tube
(d) Fuse
(e) Elbow
(D Hill Contours
(g) Butt weld
(h) Coated surface
(i) Speaker
(i) Internal thread (any view)

IlOI

t6l

3.

4.

II E

I
m

irr,.



,-

5. Draw the assembled front view with section from the following detail drawings shown in
Figure P.5.

Ir!!

PivotArm, (M.S.)
Bushing (Rubbcr)
2 Rcq'd

llor-l$A x 3 (l[S.) Hcrltl2{x3Nrt(ltLS.)
WuLor(M.S.)
2Rcq'd

[141

YtilX

VLrX

Besc for Pivot Arm (M. S)

Figure P.5

:1.**

p*!0----r



06 TRIB}ILTVAN I.'NTVERSITY,

INSTITUTE OE ENGINEERING

Examination Con trol Division
zoTaMagh

Eram. Ncrv lhcli
Level BE Full Mar}s

Programne All (Except
B-Arch)

Pass Marks t6

Year / Part ltil Time 3 tus.

Subject: Drawing ll (ME45t)

r' Candidates are required to give their answers in their own words as far as practicable.
/. Attempt&queslions-
{ The figtres in the margin indicate Full MatS.
{ Assume saitable data if necessary.

l. Draw Isometric drawing of tbe object shown by figure below.

T2

ll0I

r5

2. A square prism of base 30 mmx30 mm base and height 50 mm is lying in the ground.
One of its sides of the base makes angle 30" with the PP and nearest comer is lG mm
behind rhe PP. The station point is 40 mm in fiont of PP and 70 mm above from GP and

' containing by cental plane. Draw the perspective view. t6l

3. Sketch top view and sectional front view for a double riveted, double strap zig-zag butt
joint" where d=12 mm- I5l

OR

ln the fiee hand sketch make complete fit analysis of the following syrnbols. 6056ih12
given: F-D. for'h' and 'S' are 0.00 and -0142 respectively; ITG for 6 and 12 are 0.019 and

0.30 respectively. flndicate type of fil, allowance, upper and lower deviaticn and shaft

basis or hole basis system]

4- Sketch symbols of followings:
i) Pond vi) Surface to be obtained *'ithout removal of material
ii) School vii) Surface to be coated
iii) Amplifier viii) Fluorescent bulb
iv) Nipple ix) Fillet weld
v) 90" elbow x) Cross

OR

-+l0

P.9



1r

Orthographic projection, of an. object in third angle projection
Draw its,smtignal sideview, section A-A. , 

,

is shoua in figure below.

, ;-

ro

l
.t

r2

o

5. Assemble the following detail drawing shown in figure below and draw front view and

view of

r..^rcct t al
l.a

0

collrtt lvtE tccria^Eorq
tt

I

l_
B

r

J
I

scaflr o'l5:
1d

@vac,l
lrt Ph 116,

t,

P.1 0
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06 IRIBFR'VA}I UNIVERSIry

INSTITT,TE .OF EN GINEERING

.Examinatioir Control Division

" ' :' .zala Bhadra

Exam.
Levet

Inr

Programme
All (Except
ti-Rrch.)

Pass Marks 1,6-,

Yeir / Pari lill Time 3 hrs.. :

i

I

I

i
i
I
I

i

i

i
i.l
I
!
I
I'i
t{
,I

I

i
tt

i,i
t
i
t

t

-i

:

I
I
.:

I

Il (x{E4sr)

_/ Candidares are required to give their answers in their own words as far as practicable.

./ Thefigur:es in the margin indicate Full Marks.

l. &hogpphic views of an object are shown in figure. Draw its isometric view-

*A
U0l

t6l.

il0

a

2. Draw oblique drawing of the object shourn in figrre.

20 l5 20 t?. 12 t2

fr ;i:

P.1 1



d{E +.9s + ....G -*-,ii+

6-

.:

,t

3

J:. I
: ii;' i; '

Take diameter of the rivet'as 12 mry- -
.:- - --.-'.

Determine-the limits-of dimen-slops and type tif fir.desigrrate.d by H7l;6 for the basic sizE

df 100 nim- Take fundamental deviation for H and s respectively as 0-000 and 0-071 rim
and intemational tolerance grades'for 7 and 6 as 0.035 and 0-022 rnm rcgpectively.

t5i

:
tsl

', 4, Sketch freehand*rriphigd py.aqlgl gl,,ij,.j,1.a..-j.

a) B4flery
e) Reducer
i) Extemal Thread

-.c). Sv_vitch. '.
g) .Spot Weld

b)-

D
i)

PIug--
Bridge
Checlc Valve

-oR
Draw firll sectional fiont view of object shown in figure. tsI

_ ___ 
l_ 

_ _____l

T---r
ll
1l
1l

I
I
i

J

.t
I

r--

I
L

I
I
I-I

I
I
I

-l-

L

P.12



06 TRIBHUVAI{TJNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division.
' 2069Bhadra

Exam. Ilcgulrtr'(2066 & [-etcr l]rttch)
IreVel BE FuIl Marla 40

Programme All (crccpr s. AEn.) Pass ltlarlc t6
Year/Part Utl Time 3 hrs.

ll (MElsl)

T Candidates are required to give their answers in their own words as far as practicable.
r' Attempt &.questions,r' Ihefigures in the margin indicate Full Mirks.
{ Assune suitable data if necessary.

l. Figure below shows the orthographic projections of a guide bracket for a horizontal
spindle. Draw its isometric view.

A solid square prism of 30mm side and height 60mm is resting with its base on the
ground plane such ttnt its rectangular faces are inclined at 45 degree to the pictrue plane
and-the vertical edge nearer to the PP is l5mm behind it. The station point is 60mm in
front of PP, 100mm above gound plane and lies in the central plane, urhich passes from
the (rcnter of prism. Draw perspective view ofthe prism.

3. Determine the limits of dim6nsiens for the H6ls7, tpe of fit and fundamental deviations
for the basic size of 50rnm, assuming fundamental deviation for'1f'and "s" respectively
as Omm above the basic size line and 0.034mm above the basic size line and international
tolerance grades for "6" and"7" as 0.0l6mm and 0.025mm respgctively.

OR

Sketch sectional front view and top view of double row, zig-ragt1pe, double strap butt
rivetedjoint.

4. Draw an assembled r""ti"rd fiont view and top view from the following detail drawings
shown in figure below.

n0l

I

l

tsI

t5i

t5I

[15]

I

I

I
1=

3.



-t

A

l6

.@ o.u.

Skach the symbols for thi following.

a) NPN tlpe ftansistor
c) Hill.contour
e) Siren
g) Elbow 90o
i) Surface ro be obtained by filing

BODY c r.

o.M. SHA M.!

Itt
F

5' orthographic- projection of an object in fust angle projection is shown in figure below.
Draw its sectional front view section A_A.

,15

tsI

OR

b) Transformer
d) Single phase motor
f) krternal tbread
h) Fitlet
j) Highway bridge
+rt*

t5l



06 TRIBHUVANI.'MVERSITY

rNSTrrurE oF E.brG$IEERING^ .. '

Examination Control Eivision
2068Bhadra '

'Exam. Regular
BE ... -...,.',.., 1 Full Marks

Pass Marks

40

Programrii A11 (Except 
-

B.Arch.) .

l6

Yearr/:Part r/II Time, 3 brs.

/ Candidates are required-to give their a,n51v.9ps ip ftieir.oyn*yordgas.fqr,.as,placticable.
{. AggpTAV:qugs.tions.' i./ TVte figur.es in the margin indicaie Futl Marks.

\t

tel

I

t'

, / Draw'.the angular'perspective viewd from\-/ figurebelow. -
. .:.

' 020 't''''

.gwen ortlrographic projections 
'as 

shown in
171

, 37'Draw the standard symbols for th6 following:- :, ..' l
- u) Square butt b) CaP

c) Surfacetoobtainedbyfiling ' d) Amplifier
r) PNP-type transistor 0 AC motor'single phase

' 
1 I;ake ' j) IIiII conlouts

/1\

Nt'1

o

o
CO



x ilz

F 4'

a6
\$.

5

T
(rzDetermine the limits.of dimensions and type of fit designated by 60 H8/fi, issuming- fundamental deviation for H and f respectively as 0 pm above the basic size line and

25pn below th6 basic size line and ihe values of international tolerance grades for 8 and 7 '

. as 3e 
T 

*u25 pm. tsl

OR

Draw sectional front view and top view of double row, zig-zag tlpe, single shap @)' riveted joint.

, Sr/Draw the assembled ftont view with section from the following detail drawings shown inY figure below. t14l

I

't

l
"Y. 

'i.'i'
+4E

t,r

CAP (c. L)
I OFF

04E

172
usH (G. M.)

I OFF
sHAFT (M. S)
I OFF

x M12 olt
':..

ts

Mrz STUD (M. S.)
2 OFF

,1

.:l
.:1
.1

x dt6'

@I
I :Ml2 STANDRAD NUT (M. S.)

2 OFF

.i. '..r"-.1

-a'.-....:..,.......,::, EAS E.(C. [.]'^.;;'.:" ..:i
I OFF

lsl
:

15 t6o

***



05 TRiiiHI-!\'A.N LfNivERSiTY

INST ITU'I'E CF ENGINEERING

Examination Control Division
2067 N''Iangsir

fl,xani; lar i Bzrtk
Full NIarl:s 40EE

Pass i\Iarks 16

Level

Programme i Ail (Except

Year / Part I/II i 3 hrs.Time

i

Subject: - Eargineerin.q l)rarving II

-

'/ Candiriates are required to give their answers in th.eir ou'n rvor<is as far as practicable.
/ Afientpl All. cluestions.

'/ The figw'es in the tnargin indicate Full lllarks.

1 . Orthographic vier.vs of an object are vle\\, [1 0]

IO

C
I

I

j

34

44

r)v

36

2. A. solid box of size 6C x 45 x 40mm is resting with it's base (60 x 45) on the grourld
plan-e. Drarv it's angular perspective view with it's vertical faces equally inclined to the
picture plane (PP) and the nearest verticai edge is touching the PP. The station point is
B0mm above ground level, 40mm away from the PP and the central plane passes from the

vertical edge which is touching the PP.

3. The production drawing of coupling is shown in figure 3. Draw its assembled half
sectiorral front viern, and side view.

4. Sketch .revolved section at A-A and ren:roved section at B-B for the link as shorvn tn

isl

[1s]

tsl

6

g

,l' I
-t

At

OR

Sketch the graphical symbols for the following.

a) End vieu'ofexternal thread
c) Square section
e) Thermocouple
g) Delta connection
i) V-u'eld

b) Capacitor
d) Resistor

0 Hill contour
h) Circr,it breal<er
j) Chtuch

t

fi

t



5 Determine lirrd torc{irdei,, altor{kc,e and tlpes of fit
of fundamental deviation giveir by 'h' is zero and

Cesignated by 80T84r5. The value
'Tr is -0.024mm. Inteilational

tolerance grades for 8 and 5 are 0.032mm and 0.014mm respectiveiy

OR

Sketch {he single strap, double row, zig zag butt joint with top vie'l,r, and sectionai front /
vlew

Component 2

Componenr i

ASSErI}bled Isometric View
Half ectional Pictorial Vier,v

36
12

[s]

tsl
,k,r

,4

_- .oo

END VIEW FV
Component 1, 1-Off (l\l S )

44
13

END VIEW FV
Compone nI Z, 1-Off (M.S.) All dimensions are rn mm

I

,, t

rL____
i i----:

===J t

tt
I i-

---'
I

F
I

-L -_

t

Figure 3
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.O4,TRJtsHUVAN]UNIVERSTTY

INSTITUTE OF ENGINEERING

Examination ;Control Division
2067 ehaitra

Exanr. Nerv
BE Full Marks 40Level

Programme
'.A,ll(Except

'B.Arch.)
Pass Marks l6

Year / Part r/ II. Iime 3 hrs.

Subject: Drawine II

./ Candidates are requiggd-*eliVe their answers in their own words as far as practicable..
/ Attempt AII questions. 

:

'/ Thgfigures in'ithe margin indicate Full Marki.
/ . Necessarv fipures are attached herewtth. '

/ Assume suitaUle data if nec?ssary. i

I . Orthographic views of an object are shown in Figure l. Draw its isometric view...:
2. A solid cube $aving 50mm sides, is resting with it's. flAt base on the grounp plane. Draw
- its angular peispective view.with it's vertical faces equally inclined to the picture plane

(PP) and the nearest vertical edge is touching the PP.,The station point is .80mm above
. ground level,,40mm away from the PP and the central plane passes from the centre of the

sblid cube.'

3. The productign drawing of coupling is showri in figure 3. Draw its assembled half
sectional front view and the side (or end) view. ,) - -

Figure 1

- 
?,[:r..rjrevolved 

section at A-A and removed section at B-B for the link as. shown in

[1 ol
I

tsl

Ils]

o
6

t5l

':-l rrl
ll * ''1 0

Figure 4

OR
. .o 'lt't,.;.$.:il;',, i



!;
i
i
I
.:

!

l-

I
Sketclr the syrr,b,crltrfir ihe following:

a) Single U Butt weid
c) Wall mounted fan
e) Rectifier
g) Capacitor
i) Embankment

OR

.b) Reducing pressure valve
d) Siren 

I

f) Antenna
h) Multidirectionallay
j) Therrirocouple

Lt)-

5. Determine limits, tolerance, allowance and types of fit designated by 60B7/h8. The
fundamental deviatiori of hole i?*042 !ftm more than fundamentat deviation of shaft.

-International tolerance grades foffia.apare'A.024 mm and 0.021 mm respectively. The
value of fundamental dEviation givenby'h' is zero. tsl

OR

Sketch the triple row,zigzaglap joint with top view and sectional front view. tsl
*!frB

,,r{

,l

4'

s

I

I

I
I



-t

t

I
,l

,

/.

Corrrponenf 2

Coi:-rpffient 2

Component 1

etric View llalf Sectional Pictorial Vierv

35

'r:i1i:r, .i

.. .-s''.'".' i:.li!r.];.,

I

Assembled Isorn

END VIEW

20 12

END VIEW FV

Component 1, 1-Off (M.S.)

I

t
t
1I
'I

a

I
i
:
i

30, 105

I

I

I

I

I

Component 2, 1-Off (M.S )

r_ -7
f-r?. 5 :

d

n

-rj-_-j-j-t. -

I

I

L----

-E:--
I

I

I

t

FV
All dimensions are in mm
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0.1 TRIBHUVANr,{rvERSITy'
i}is T]TUTE OF ENGN\]-9ERING

Eramination Control Division
2A66 Magh

II

Candidates are required to
Jtetnpr All Etestions.

as far as practicabie-

nte -figtres in the margfn indicate Full tllarks.
Dlmensions in ntn if not speci.fieci. -

I . Or.hographic vieu,s of an object are sholln in figure. I)raw its isometric vierv

8 ai-
tel

t6l

s

10

eI

2 Orthographic views of an objecl are shown.in fr'gure. Draw its obfi"que vie"v

il

Exam. Regular/Back
Level BE Full M:rrks 40

Pass illarks r6Programme BCE, B.Agn.
Year / Part Iiil Time : 3 irrs.

't-..
?0.

I
I

I

T
I

I /
li
52

r-
I
I

I
I
I
I
t__

I
I
I
I

-l
--

I
I
I
I

i l1

t



I

3. The production ,lrawing of plumber block is shown in figure. Draw its assernbled haif

sectional front view- Ii 5]
ii

1-+

R5

I

cesrlxc, c.i. i OFF

04, Oil hole

CAP,C.I. .iOFF"

I
l,I l0z I

6ry+Y' tsl
HEX. NU-T. \.1.S. I OFF

E.
HJsL

I

BOLT. }I.S. i OFF
BR{SS, G.\,{. I OFF LOCK NUT, VI.S. i OFF

+. Derermine the limiis of dimensions arrd r-Vpe of tit designated by H8/d9 tbr rhe basic size

of 50mm, assuming fi:ndamental for H and d'respectivel,v a; 0 um and 80-Pm

grades tbr S,and 9 as i9 lrm and
-

below' the basic size
62 pim respecril'ei1'.

a) Seam \\'-eld
r) i.t::-',

e) Charnei Secrion
g1 T*o r.,'a.''Su'itch

i) Depression Contours

rilt- j

Sketch lhe pian anci sectionai elevation of double riveted zig-zag lap joint.

5. Draw the standard sl,rnbols tbr the followings:
rr p;eld Wejli
d) Globe v'alve

D I Beam
h) 3-phase Motor
i Capacitor 

t

l

I

I

I
t

I

I
I

I
I I

I
so ?0

I
II

.o6
l--n --
I

at0 I_i

r66

:t

I

ijl



U'

amination Control Division

2066 Magh

L- Pass NIarks

Time

6

hrs

i

f

Piogiamme
BEr . FEX,
BCT. BME,
BIE

Year/Part iIi II

Dra II
'/ Candidates are required to give their answers in their own words as iar as practicable.
'/ .4ttempt,4ll questions.

'/ i-ne f.gtres [n the margtn indicate Full fuIarks.
./ ,4ssume suitable data if necessary.

i. Orthogr-aphic views of an object are shown in given trgure. Draw its oblique vrerv

l-

Lel

I

I

:

-;

l-;

i-
i

:

lu .

I

:

l-i
:

l

j

2 Drar,v ihe obliqr:e view of object lrom the given orthographic i.iews as shown in given
i ot r.a!rJsav.

\n

LD]

'<)
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(\
\o Brass, GftI

1-off O 4, Oil hole

I
I

\o
n

Crs
cup,
1-off

a6

M 10x1.5

Sq. ivll0x1.5 Bblt
2-off

Sq. illl0r1.5 Nut
2-off

.*ii dimensions are in mm-

36. I

I

-/
-'.. ,/

'44

\o
r-.

c.l

c.I

sQ.20
ac

mm

@

:

I. r:.
,,:'.

i1i
L- j

i \:
L-j

.-4. Determine iimits, toierance, allowance and type of fit designared b;, 55T8,'h-5. The -raiue of
ihndamental deviation 'T' is -0.024mm . International tolerance,er-ades .ralues ior 8 and 5 are

0.C3 imm and 0.0i 3mm respectiveiv.

.:. Drar,r, the standard sylnbols ior the folior,ving:

a) Seam Weld
c) Incandenscent Iamp
e) Nipple
g) Resistor
rl Bell

b) Cap
cl) Surface protj.uced b1; casting
i.i Tubuiar stnicturai member
h) D"epression counter

il End vicw cf'external tluead

'/)

i

i

i

I

i
i
I

,^l
4t-.,|

l.
I

I
I

Crs 62 i

t28



04 TRIBHWAN TJNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2071 Bhadra

Exam. lleeular / Back
Level BE Full Marks 80

Programme
All(Except
B.Arch.)

Pass Marks 32

Year / Part Ull Time 3 hrs.

Subject: - Basic Electronics Engineering (EX45l)

/ Candidates are required to give their answers in their own words as far as practicable.
/ Anemptil.questions.
/ The figpres in the margin indicate Full Marks.
/ Assume suitable data if necessary.

1. Define active and passive circuit component. Determine the color code of the following
resistor 75 KQ + llYo. 12+21

2. Determine tle current through l0 Cl resistance using Thevenin's theorem. t4]

15C2 5C)

10V :-

t

5A

3. What is afilter? Explain the types of filter rvith necessary diagrams.

4. Explain large signal models of PN junction diode.

5. Define clipping circuits. Draw the output waveform of circuit shown below. Assume real

silicon diode.

Vin K.O

=lKC)

ll+31

t4l

12+21

+
+15 v

-15 v

+

vo
V;n

5V

6. Find the Zener current in the given circuit when Rs = 1.2 KO. Assume V2 : l0 V. t4l

R=t00ei
+ trutIR

Vrlsv v#rov'

7. Explain the common emitter configuration circuit of npn transistor with the help of input
and output characteristics.

10Cl

'ar'l
'riSI.

t6l



8. Explain the working principle of N channel depletion type MOSFET with necessary

diagrams.

9. State any four properties of an ideal op-amp. Design a summing amplifier usign Op-Amp
to get the output voltage Vo = -Vr + 2Y2 + 3y 3-

10. Explain how square-wave can be-generated using Op-Amp and write the relation for
frequency of oscillation.

11. Define communication system and draw the complete block diagram of communication
system.

12. What is optical fiber? Explain the advantages of optical fiber communication over
traditional communication system.

I3. Simplifu the expression using K-map, Y = A'BC' + ABC' + ABC.

14. Explain the operation of SR-flip flop with necessary diagrams and characteristics table.

ts. (a) (10101.i01)z = (?)ro G) (9001180)ro: (?)sco (c) (2AB . 5E)ro: (?)a

15. What is instrumentation system? Explain the instrumentation system with the help of
simple block diagram.

17. Write short notes of any two:

a) Data Logger
b) DMM
c) Strain Gauge

*+*

;

12+31 I

t6l

[4+l]

12+31

[2+3]

t3l

t6l

Ix3]

[1 +3]

[2x4]

P-"

-{''F
:,rl!i-j



04 TRIBHUVAN UNIVERSITY. 
, INSTITUTE OF ENGINE]ERING

. Examination Control Division
2071 Magh

Exam.

LeVeI BE Full llllarks 80

Programme
All Except
(B.Arch.) Pess Marlrs 32

Year / Part Uu Time 3 hrs.

Subject: - Basic Electonics Engineering (EX45l)

r' Candidates are required to give their answers in their own $,ords as far as practicable.
{ Attempt All questions.
{ Thefigres in the margin indicate Full Marks-
{ Assune suitable data dnecessary-

l. What do you mean by filter? Explain the RC low pass and high pass filter wittr
corresponding transfer function and magnitude.

2- State Thevenin's Theorem. Write down the steps for determining V61 and R,h with
necesszry circuit diagrams.

3. What is rectification? Explain the operation of half wave rectifier with necessary
diagrams.

4. What are clippers? Draw the sinusoidal waveform of the following circuit and indicate
the oulput voltage. Assume diode is ideal.

R

:

I

I

i

:

vo

[l+4]

ll+4I

fl+4I

[1+4I

t5I

+

Vin
+

VBias --

t

i

t"".

5. Find the zener current from the given zener diode network when Rl : 3 Kf,l and

Vo: l0 V. .
R= I KO

Vi :16V
Vo= l0V

6. For the given circuit with p = 75, determine Is, Ic and Vcr.

v

Rc=80KO
Rn :200 KC)

12+2+21



7. Explain the construction and working principle of enhancement O,pe MOSFET? t6I

8- Explain the concept of feedback theory. Describe the working principal of squarc u,ave

oscillator circuit using op-amp 12+41

9. State any 4 important properties of ideal OpAmp. Draw the circuit diagram of
differentiator using OeAmp and show that output is the differentiation of input signal. 12+41

10. What is modulation? Exp.lain AM and FM modulated wave. U+2121

11. What do you mean by electromagnetic waves? How are they propagated? Explain . [2+31

12. Perform the following: [axl]
a) (375.37)s= (?)ro

b) (169.03125)ro:(?)z
c) (905)ro:(?)scn
d) Subuact (25)ro from (49)y6 using 2'S complement method

13. Simptiff the following Boolean expression using K-map and realize it by using universal

[3+21gate ofyou interest.

F(& y, z)=xy + xz+yz

14. Explain SR flip-flop with circuit. l4l
15- What is inskumentation system? Describe the instrumentation system with block

diagram. t4I
16- Explain briefly about remote control or digital multimeter with necessary diagrams. t4I

***
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94 TRTBHWANT.TNwERSTTY _

INSTITU.TE OF ENGINEER.ING

Examination Control Division-: -

2070Bhadra -

Exam. Regular
Level BE Full Marks 80

+rog.r'imu i 3'l::il:,"0' Pass Mdrks 32

Year / Part t tlt. Time 3 hrs.

-- 
Basic EFeetroni'cs

; in their bwn words as iar as iracticable.
Anempt All questions.
TheJigures in the margtn indicate Fall Mork.
Assuhe suitable data if necessary.

l. State superposition theorem. In the following fiS*" find the -current flow in 4 okn
resistor using superpositibn theorem. 12+47

:

:

!

I
I
tt.
I
I
!

:i
1

i

,l

i-
!

1

{

l4v

#
Vin:20V

4C'

5c)

2. Explain the principle of operation'of RC low pass filter with neceisary diagrams and
fiderivation. 141

3. Explain the working principle of firll wave bridge rectifier circuit with the help of'
necessary eircuit diagrams and explessions, . - l

4. Detennine.VL, IL, lz and In fcr the frelwork shown in figure below for following
condition.

a) If$:180Q
b) If Rr- :470 Ct

Rs:2200

t6l.

[3+3I

In

Iz Rr

V2 = l0V
Pz**:400 mW

5. Define DC load line? Explain the common emitter configuration circuifwith the help of
, input and output characteristics crirve. aZ+47

6. Explain the construction and workingprinciple of MOSFET. .' t6I

7. Write the four properties of ideal ope.rational amplifier. ._Z
8. Explain howsquare wave can be generated using Op-Amp.

tzv

3c)



* -ae=- ,c -a .. 
-:

E=l Lri

I

t

9. Define cornmunication s1'stem. Explain'amplitude modulation communication system

l0rDiscuss the role of.antenna in'communication system. l\hat are-the advantagqs-and

Y dis:adrrantages of opthdl fibSr lbmmunication? "', ' [U4]
l)z L)raw the circuit of X-OR gdte using NAND gates oniy. PeEfonn the subtraction using 2'sv 

complement method. ' '
L?+21

42$il- i iJ(ro).
' 

12. Siftrplify th6 Expressioii rlsing k-map'

F(x, y, z): xyz * x'1''z i *y'r'.* x'y!'z' * x'yz

13. Discuss the operation of S-R flip flop.

14. Write short notes: (any tu'o)

a) Clipper circuit
b) Strain gauge transd-ucer -

c) Data logger
. 

*,t*

-t4I

.t4l
[5x2]



TRBHWANT'NTVERSITY

'INSTITUTE OF ENGINEERING

Exaihination Control Divi3ion,

2070 Magh

Eram. Nt'rr Bircli (2()6(r .t Lulcr Llrrtch)

Level BE Fullllflarks 80

Programme All (E:rcept
B.Arch) Pass ltflarks 32

Year / Part I/n Time 3 hrs.

Subject: - Basic Electronics Engineerine @){451)

/ Candidates arc required to give their answers in their own words as far as practicable.
/ AttemptAll questions.
/ fn"isrn"s;n the rnargin tndicqte FullMartcs.
/ Assune suitable data if necessary.

1. Find the current I in 150 Cl resistor using thevinius theorem. t6I

100 v 150 f,

2. Find the value of resistor from following colour code. l2'l

a) Red Orange Green Silver b) Yellow Black Gold Gold

3. Explain the operation of RC high pass filter circuit with the help of necessary diagrams

andfigures. t4)

4. Describe IV characteristics of PN Junction diode. t6I

5. What is a clamper circuit? Design a clamper circuit to perform the fimction indicated in
the figure below. 12+41

Vin

20 30v
+

I
I
I
j
I

I
I

I
I
I

I
!

l
t
i

i,

:

!

I

I

i

j

!
I
tl
I
i
l

I

t
-2W

6. For the given circuit with p=75, Dete.rmine Vss, Ic and Vce.
+l2v

Rf2.2 k()
Rs:200 k

-10v

t6I

7. Explain how BJT can be used as a switch. What are the difference between MOSFET and

BJT? 14+21

Clamper



t+

S. Exphin the concept of
to getthe ouput

9. How do you define
e;6p1ain the, .:.,

l'0. What are the adVantages of
diagram of optical fi ber.

11. Explaih'why modulation is needed
parameters of antenna

12. Simply the given function using
implement the simplified circuit

13. What is the difference between
with the help of logic diagram.

14. Write shortnotes on: (any two)

a) Datalogger
b) Regulatedpowersupply
c) Digital Multi-meter- 

-

Design a stmrmer circuit using op-amp

+25V3) 12441
a

Draw the circuit for Wein bridge oscillator and

12+41

communication system? Draw and label the

[3+3J

System. Mention any three

F(A, B,CF> (0, 1,2,5) + D (3, 4, 6) and

[3+3]

only. [3+31

and sequential circuit Discuss * UtOroO 
1r*U1

13"27

tn

operation

+

o

combinational
'{1

+*+

I

ir, i
l

3

'';

;

tj
,I

'*.'
4iL-F.i,

I
,t

T
l

i

I
i



04' ' TnBHUvAI.tt MvERsrrY,
INSTITUTE OF ENGINEERING

Examination Control Division
2069 Bhadra

Exam. I{cgular' (2066 .t I-a1cr I}atclr)
Lcvel BE tr'ullMarks 80

Programme All Gn atBnA*b; Pess ltilarkr 32

Year/Part Ilil Time 3 hn,

Subject: - Basic Electonics Engineering (Dtl51)

r' C_andidates are required to give their answers in their own words as far as practicable.
{ Attempt Allquestions.
r' The lignres in the mrgin indicate Futl Mgrks.
{ Assume suitable data ifnecessary.

r. Define tansconductance and voltage gain with reference to BJT.

2. Draw RC high pass filt€r circuit and is characteristics graph.

3, Find cunent flow in 3Cl resistance. Use superposition theorem to solve thc problem.

t3l

L2l

t5I

+ a

4. What is clamping circuit? Find the output wavbform of the given circuit.

+25V

[1+3]

+ +
Vo*

Vio
5 I

-z'v

5. Dduce AC resistance of PN junction diode at forward biased region.

6. Draw bridge iectifier circuit and its output waveform. Assume input is Sinewave voltage.

7. Find I," assuming Vr: 9V. \

Vin= I D,

8, Find the volume of collector curren! Q-poing DC load line for corunon emiuer circuit
having Vcr: 15V, Rc: lOKf,l, Is = l0trA and P - 50.

t3I

t3I

t3I

V*,

- 7

rsl



.,.

9. Draw the circuit diagram and I-V characteristic curve to investigate output static
characteristics of common erritter amplifier configuration

10. Describethe operation of CMOS NOT-gate circuit.

ll.State four important properties of ideal op-amp. Draw the circuit diagram of a

diffelrbntiator using op-amp and show that the output is the derivativeof the input.

.12. Describe the operation of Wien bridge RC-sinewave Oscillator. State Barkhausen'criteria.

13. Draw the block diagram of communication system and explain each block.

14. Define amplitude inodulation and frequency modulation and draw the necessary

waveforms.

15. State DeMorgan's theorems with example in each case.

16. a) Verifu the following:

r) AB+AC = (A+C) (A+B) ii) XY + XZ+YZ =Yt +XZ
b) Find: (15)10{20)16=?, use 2's complement method.

17. Draw and explain the block diagram of data logger and remote control.

18. Define encoder . Draw truth tables of NAND and XOR gates.

+*+

t3I

14l

L2+41

14+21

t4l

12+31

t4l

12+21

I2l
[s+5]

.[2+2]

a

I
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,r',:tt

.Eiam; - Regular j :'r

BE Full Marks 80: , ii'::rLevel
All @xcept
B.Arch.)Programme

;'iiPiss Marks 32

Year / Part I/U Time 3 1r'*. rr:

i '"" '" r ir': " " ' Subiect: - tsasic Electronics Engineering

'/ Candidates are required to give their answers in their own words as far as practicable.
'/ Attempt 4!l questions.

,r/ Thefigures in the.margin indicate FulI Marks*{ Assume suitable data if necessary.

I . What do you meafl by a filter circuit? Explain in brief about RC high pass filter.

2. Define capacitance. Find the equivalent capacitance when two capacitors of capabitance
Cr and Czare connected in series.

3, Explain the small signal model of PN junction diode and derive the expression for AC or

4. . What is a clipper circuit? Find the oulput waveform for the following circuit. .

cl

Vin:5sinwt

'-1
',.; , [1+31: '

[1+3]:, :

t8l

[1+3]

Rr V.o

2V

5. h BJT circuit if Vcc: 10V, and Rc: 8kf), draw the dc load line. Determine the Q-point
(operating point) for zero input signal if IB : 15pA and F.: 40. I8l

6. Why BJT is a bipolar and MOSFET ii a unipolar device? And draw the circuit diagram of
differential amplifier using BJT. t2+21

7. Deslgn the summing amplifier using Op-Amp to get the output voltage: Vo : 3Vr + 2Yz
-1vr. , [6]

8. Explain how square wave can be generated using Op-Amp and write the relation for
frequency of oscillation. t4l

g. Define communication system and draw the complete block diagram of communication
system. 12+41

10. What is optical fiber? Write short notes on optical fiber [1+3]

t', 11. Explain the working principle of n-channel Enhancement typg MOSFET. t7l
. 12. Subtract (Iil 1)2 from (110)z using 2's complement method. Draw the circuit of AND gate

.',,1

,11,1i ::'i'tJ. Exptain the.operation'bf'SR-flip flop with,'nebessarydiagrams'and characteristic:table. . : ' ir[$]:r;'i'

., L4.Write short notes on: (any three) ' 'i "; [3x3]

a) Regulated power supply
b) Tran'sducer
c) Oscilloscope
d) Data logger

***





04 TRIBHWANUNIVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2067 Mangsir

Exam. Resular / Back
LeveI BE Full Marks 80

Programme
All (Except.
B. Arch) Pass Marks 32

Year / Part Ufi Time 3 fus.

- Basic Electronics

'/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
'/ Thefi.gures in the margin indicate Fult Marks
/ Assume suiiable data if necessary.

1. a) Describe the principle of Thevenins theorem by solving following problem.

Er = t00V
90c)

13ocr

Find the current I in Rr.

Draw the circuit diagram of RC low filter and explain its operation with the help of
frequency dependent output waveform.

Draw and explain the I-V characteristics curve of P-N junction diode for forward and

reverse bias region.

Draw Zener voltage regulator circuit and explain clearly the working principle of this
circuit to produce a regulated dc output,

Describe output characteristics of common emitter configuration with'the help of
circuit diagram and IV characteristics graph.

Describe the construction and working principle of N Channel E-MOSFET.

State for:r important properties of ideal op-amp. Draw the circuit diagram of
differentiating amplifier using op-amp and derive the expression for Vo,,.

i) Draw the circuit diagram of Wien Bridge oscillator circuit for sinusoidal wave

form.
ii) Draw square wave oscillator circuit.

Perform the conversion of the following:

i) (r.0111.101)z : (?)ro
ii) (AFC.0O)re : (?)s

iii) (901)ro = (?) sco

Simplify the expressions and draw the circuits

f

t7l

[4+3]

t6l

t6l

b)

2. a)

b)

3- a)

b)

4. a)

b)

5. a)

b)

l7l

1!)

17.l

TT

17)

[2+s]

i) ABC+ABC+ABC+ABC
ii) Ae +ABC+A(c+Ae )

6. W.rito short notes on any two:

a) Strain Gauge

b) XlZ Dipole Antenna
c)'. Transducer
d) Amplitude Modulation (AIvI)

:1. r|. {g

[2x6) ... .

Ez:60V
IF
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02 TRIBHUVAN UNIVERSITY

INSTITUTE OII ENGTNEERING

Ex-amination (lontrol Division
2067 Chaitra

r ileu'n'..

Full l\larks 80

Pass Marks 32 I
Time 3 hrs.Year / Part I/:I

,s - Basic Elecffr.rnics

'/ Carididates are required to give their answers in their owr-. wotds as far as practicable.
/ Auempt AII questions.
'/ TheJigut'es in the margin ilt,licate Full Marks./ Assume suitable data if necessary.

l. a) Describe fie pnncipie of superpusiiitjr:. tl:,..otie+r b.$|;olving follcr.,rin1r p-.ohlenr

Rr

tsl

t3l

I+ 90c)

:100V

50f2

Ez:60V Rr: l30Cl

lr
+

Find zen':i current in the given circuit rvlien R1 = l.2k(.1.

t3l

t3lt'

Vi: l8V R: 100C)
+

Vo = 10V
Rr-

Assume V2: I0V. ,

a) Drarv bridge rectifier circuit and its output waveform with output load resistor (Rr-)
connected.. E.xpress the ripple factor if .smoothing capacitor, C is connectedJo the
circuit. .:

: :':,.,: :

b) Draw output Waveforms
Assume diode is ideal.

of the following circuits and indicate the pdak output voltage.
-/:

f
t3l.

t3l
'.1

-'i

i!

t'::i
Sinewave Rz VoP: ?

. Vir.

Slrlewave

;:

C

R vor': ?



.I

t

4. a) Drarv basic differential amplifier circuii and indicate its input and output voltage
. w,avefonns. l

b) Describe the operation of CMOS NOT-gate circuit._

c)'Find Rs and Rc in the girrbn circuit. Givef-drita are: Iq: l.2mA, Vce:6V and
,I

F:109.

l2l
t4l

t4l
+12V

Re Rc

0=100

5- a) State six important pfoperties of ideal oparnp. t3l

t3l

t4l

t4l

t4l

[2]

t3l

.b)
c)

6. a)

b)

c)

7.',^)'

b)

Derive voltage gain for noninverting amplifiei using ideal opamp.

Desiribe the operationrrf sq,iare wave genefator y-singbparyp . 

=Define antennaind electrimagnetic wave (EMW) p.ropagation
-./\!-

Explain ahd enlist wired and wireless corinmunicdtion systems

Draw a block diagram of AIvI super heterodyne radio receiver.

WhyNC)R and NAI{D grGs 
"ie 

catteaTnfrlisa-t gatesf Explain with examples.

Draw a block fiagrarn oT ed.ge tfrggered, ilith preset and slear facifiies, D-flip flop
. and its truth table. State one importaut advantage over RS flip flop. t3]
S'd)Sti!t{uIij.Pi'o+,e:Dc.}Y{tr3::..ls,I'hec;c;;il.,l

b) Convert the followings: t3]

- i) 331s to binary ii) (1100 00l l)2 to decimal
iii) Add (1O01)2 arrd (01il)2

9. a) Draw the block diagram of (CRO) oscilloscope. And explain its working function. 
" t4l- ,.i

, b) Draw the block diagram of DMIv{ (Digital Multimeter). And explain how it.measures )
,. : r DC voltage, DC current and resistance{' I 

tO]

shon notes on: (any two) I
I-l

b) Shift register and counter

[2xa]
, a) Graphical analysis of diode circuit

c) E-MOSFET
t , 

, -*__ +**
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I

I

.

Subiect: - Engineering Physics /SH452)

r' Candidates are required to give their answers in their own words.as far as practicable.
r' AuemptAll guestions.
/ All.questions carry equal marks.
/ Asswne suitable data if necessary.

1. Differentiate between"linear arid angular harmonic motion. Prove that three exits forn'. collinearlint ina barpendulum.

OR

Derive a relation for current floping in the circuit containing a resistor, an inductor and a
capacitor in series with a sinusoidally varying emf. Find the condition for current
responce.

2. A sirrple pendulum of length 40 crn and mass 50 gn is suspended in a car that is
' haveling with a constaht speed 40 m/s around a circle of radius 100 m. If the pendulum

undergoes small oscillations in a radial direction about its equilibrium position, what will
be its frequency ofoscillation?

3. Write a plane progressive wave equation for a wave propagating along the *ve x-axis.
Prove. the following relations:

'I
i) Particle velocity at a point: - (Wave velocity) X (Slope of the displacement curve at

that point)
ii) Particle acceleration at a point = (Wave speed)2 X (Curvature of the displacement

curve at that point)

4. What is chromatic aberration? Show that longitudinal chromatic aberration is equal to (i)

coxf, when object is at infinite and (ii) 99, when object is at finite. Where symbols
f.1

have their usual meaning.

5. What are Newton's rings? How.can you determine the refractive index of given liquid
using Newton's rings experiment?

OR

Differentiate between quarter wave plate and half wave plate. Use the reference of double
refraction to describe with diagram, how you distinguish positive and negative crystal.

6. What is the difference between the resolving. and dispersive power of the planq
transmission grating? Show that both resolving and dispersive powers are directly
proportional to order of tfue spectrum.

7. A sugar solution in a tube of length 200 mm produces an optical rotation l3'. The
solution is then diluted to (1/3) of its previous solution concentration. Find the optical
rotation produced by 35 cm long tube containing the diluted solution.
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8- An optical fiber has a numerical aperture (NA) of O-22- rye care has refractive index

1.60. Calculate the acceptance angie in water that has refractive index of 1'33' Also,

calculate fte critical angle at core cladding interface' .

. g. Define electric dipole. Charges of an electic dipole are replaced by identical charges;

find the electric field and potential ar apoint on its axial line'

OR

Derive a relation for electric field at a point on the axis of a positively charged plastic

ring. Show that if an electron is constrained urithin the axis of ring, motion of electron

will be SHM.

10. If a disk of radius 2.5 cm has a surface charge density of 8.6 pClmz onits upper surface.

What is the electic field (i) at a surface of the disk and (ii) at a point on the central axis at

a distance 15 cm from the disk?

11. A parallel plate capacitor whose capacitance C is l3.5pF is charged by a battery to a
potential difference Y : 12.5 V between its plates. The charging battery is now
disconnected and a porcelain slab (k: 6.50) is supplied between the plates. (a) What is
the potential energy of the capacitor before the slab is inserted (b) What is the potential

energy ofthe capacitor-slab device after the slab is inserted?

12. A copper wire of cross-section area 3x10{m2 carries a steady current of 60,{. Assuming
one electron per atom. Calculate (r) free^elecnon density and (ii) average drift velocity.
Given, Density of Cu = 8.9xl0rkg/m', Molar mass of Cu = 64 and Avogadro's
Number = 6.02x 1023/mole.

13. Detennine the energy stord in an inductor. Also, determine the energy density in
' magnetic field.

OR

Obtain an exprcssion for magnetic field intensity due to a circular coil carrying curent at
its a:dal point. Compare the result with that due to short bar magnet.

14. Suppose a cyclotron is operated at an oscillator frequency of 15 MHz a"d hgs a dee of
radius 55 cm (i) What is the resulting kinetic energy of deuteron? (ii) What is the

, magnetic field needed for deuteron to be accelerated in the cyclotron? Given: mass of the
deuteron = 3.34x I 0-27kg.

. 15. Write Mar<well's equations for non conducting mediumlUsing these equations determine
the electromagnetic wave equation in terms of magnetic field for a non conducting and
an-isotropic medium having fgnite permiuivity (p) and frnite permeability (e). Hence
prove that the velocity of electromagnetic wave is equal to velocity of light in free space.

' 16. What is the physical meaning of wave firnction? Derive the Schrodinger time
independent wave equation.

*+!t
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l. Develop and solve the differential equation of damped harmonic oscillator subjected to a
sinusoidal force. Then obtain expression for its maximum amplitude and quality factor.

OR

Obtain an expression for current in a driven LCR circuit and discuss how the current
leads or lags the applied voltage in phase:

a) When the net reactance in circuit is inductive and
b) When the reactance in circuit is equal to resistance. Illustrate it with the help of a
1 figxe.

/
?/ A circurthas L - .z mH, C : I.6 pF and R = 1.5 O. (a) After what time t will the

V amplitude of, -narge oscillations drop to one half of its initial value. (b) To how many
periods or --dlations does this correspond?

2 Calc--rate the reverberation time for a hall of volume 1400 m3, which has seating capacity
of 110 percons with full capacity of audience and when audience are occupying only
cushioned seats. The relevant data for the hall are:

SN Surface Area (nt') Coeffi cient of absomtion
I
2
3
4
5

Plastered Wall
Plastered Ceiling
Wooden Door
Cushioned Chairs
Audience

98
144
15

88
150

0.03
0.04
0.06
1.00
4.70

4. Prove that the condition for achromatism for the combination of two lenses of focal
length fr and f2 having dispersive power !-vl and w2 plaoed at a separation x is

***=*(w,+wr)f, f2 f'fr' t "
Also prove that the separation between the lenses is equal to the focal length if 6 = 6.

5. In He-Ne laser, the lasing action is due to Ne gas. Then what is the role of the gas in it?
Explain how the He-Ne.laser works with a suitable energy level diagram on the basis of
four level scheme for its action.

6. Two sotrces of intensities 4I and I are used in an interference experiment. Obtain the

intensities at points where the waves from two sources superimpose with a phase
rI

difference of (a) 0 (b) * (c) n.,r^

Explain the dispersive and resolving power of a diffraction grating. Prove that the ratio of
dispersive power to resolving power is equal to the ratio of half width of peak and

tsI

tsI

t5l

tsI

t5I

tsI
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7. Derive the necessary formula for linearly, circularly and elliptically polarized light when

light is emerged out of the doubly refraction crystal.

8. What are Newron's rings? Derive tlie relation for the diameter of bright rings. What is the

difference between the rings observed by reflected light and by transmitted light? Explain
how does the pattern appear when white light is used?

Define electric displacement vector. Develop a relation between electric displacement
vector, electric field and polarization. AIso prove that induced charge in dielectric is
always less than free charge.

OR

A dielectric sphere of ra{ius R is charged uniformly. Obtain expressions for electic field
intensity (a) outside (b) dt\the surface and (c) inside the sphere.

I0. To similar balls each of mass m are hung from silk threads gf length I and carry similr
charges q. Assume that the angle made by each thread with vertical, 0 is small. Show that

*=(= 
"t 

l', *rr"r" is separation between the balls. AIso calculate the charge q on
(2neo ms)

the hung mass if I = 7.2 m, m: 20 g and x = 3 cm. t5]

I I. The parallel plates in a capacitor, with a plate area of 8.5 cm2 and air filled separation of
3 mm are charged by a 6 V battery. They are then disconnected from the baftery and
pulled apart to a separation of 8 mm. Neglecting fringing, find (a) the potential difference
between the plates (b) the initial energy stored and (c) final energy stored. t5I'oR

, A capacitor discharges through a resistor R. (a) After how many times constant (rr) does
- ,it charge fall to one halfof its original value? O) After how many time constants does the

stored energy drop to half of ia initial value?

I
tsl

tsl

IsI

t5I

What is Biot-Savart law? Derive an expression for flux density due to a current carrying
circular loop at its axial point.

13.If a parallel plate capacitor with circular plate be charged, prove that the induced
magrretic field at a distance r in the region between the plates be t5l

ldEn=iro.otfr fo1 rsR and

g= I po eo R2 99 fo, ,>R22rdt
ru7lna Hall-effect experiment, a current of 3,{ sent lengthwise through a conductor I cm

V wide,4 cm long and I pm thick, produces a transverse Hall voltage of l0 pV, when a
magn:tic field of 1.5 T is passed perpendicularly through the thickness of the conductor.
Calculate (a) drift velocity of the charge carriers and (b) the number density of charge
carriers. t5I

. ]5. Define poynting vector and develop an expression of it interms of electic and magneticv fields. Using the poynting vector calculate the maximum electric and magnetic fields for
sun-light if the solar constantis 1.4 KW#. ts]

16. A beam ofelectrons having energy ofeach 3 eV is incident on a potential barrier offinite
height 4 eV. If the width of the banier is 20 Ao, calculate the percentage transmission of
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l. Derive a relation to determine the radius of gyration of a compound pendulum. Why
deterrnination of the acceleration due to gravity is more accurate from a compound
pendulum than a simple pendulum?

OR

Define the quality factor (Q)- Derive a reiation of quality factor (Q) from the damped
harmonic motion and show that the quality factor (Q) is inversely proportional to
damping constant (b).

2. An oscillatory motion of a body is represented by y = uebt *here y is displacement in
time t, a is its amplitude and o is angular frequency. Show that the motion is simple
harmonic.

3. What is Ultrasound? How these waves are produced? Differentiate such waves from
ordinary sound rvave.

4. Why colours are observed when soap bubble is exposed to sunlight? Show that the
consecutive bright or dark fringes are observed when the thickness of the film increases

. L.
by -: in an inclined plane.'2

OR

What is plane diftaction grating? How is it used to find the wavelenglh of a

monochromatic light experirneatally?

5. What is an optical fiber? How is it made? Write down the main differences between step
index and graded index multimode optical fibers with well diagrams.

6. A 200 mm long glass tube is filled with a solution of sugar, containing l5 grn of sugar in
100 ml of water. The plane of potarized ligh! passing through this solution, is rotated

ttuough 25"17'. Find the specific rotation of sugar.

7. Two thin converging lenses of focal lengths 0-2 m and 0.3 m are placed coaxially 0.1 m
apart in air. An object is located 0.6 m in front of the lens of smaller focal length. Find the
position of principal points and that of image.

8. What is double refraction? Show thx a beam of plane polarized light is converted into
elliptically polarized light when it passes through a quarter-wave plate.

4

I

.
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9. Obtain an expression for electric field at an axial distance x from the centre of the flat
circular disc of radius R that ca:ries a uniform surface charge density o. Extend your

result to calculate potential at a distance x.

OR

A thin ring made of piastic of radius R is uniformly charged with linear charge density 1,.

Calculate the electric field intensity at any point at an axial distance Y from the centre. [f
electon is constrained to be in axial line of the same ring, show that the motion cf
electron is simple harmorric.

10. A copper strip 2.5 cm wide and 1.5 mm thick is placed in magnetic field with B:2.5 T
perpendicular to the plane of the srip and away from the reader. [f a current of 250 A is
set up in the strip, what Hall potential difference appears across the strip? Charge density

is copper: 8.4 x 1028/m3.

I l. Compare Ampere's law with Biot Savart law. Obtain expressions for magnetic field
intensity inside and outside the long straight wire carryiry current.

12. A spherical drop of u'ater carrying a charge of 30 pC has a potential of 500 V at its
surface (with V = 0 at infinity). (a) What is the radius of the drop? (b) If two such drops
of the same charge and radius combine to form a single spherical drop, what is the
potential at the surface of the new-drop?

13. Calculate the displacement current between the capacitor plut.s of area 1.5 x l0-2 rn2 and

rate of electric field change is 1.5 x l0l2 V/ms. Also fipd the value of displacement
current.

14. Obtain expressions for growth and decay of charges in the RC circuits. Explain how you
will measure experimentally the capacitance of the given capacitor.

$ Write down Maxwell equation in integral fonn with their physical meanings. Convert

. these equations into differential form.

16. An electron is confined to an infinite height box of size 0- I nm. Calculate the ground state
energy of the electron. How this electron can be put to tk third energy level?

***
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l. A uniform circular disc of radius R oscillates in a vertical plane about a horizontal axis.
Show that disc will oscillate with the minimum time period when the distance of the axis

of rotation from the center i, *
"lz

G*
-r- ? rtb oR

In..-1hp progressive wave show that the potential energy and kinetic energy of every
particle vEll change with tirne but the average energy per unit volume remains constant-

2. A 21$ Sapacitor is charged up to 50 Volt. The battery is disconnected and 50mH is
connected across the capacitor so that the LC oscillation occurs. Calculate the maximum
valudof the current in the circuit.

3. Shoy{that the least possible distance between an object and its real image in a convex
lens'tii four times the focal length of the lens. t

4. What is path difference and phase difference in interference? Exptain why we have to
makerti'iompensation in path diff'erence in interference of light in pa.rallel fik+ in
reflected system. Hence find out the condition for obtaining maxima in interference in'
this film by reflected light.

'6roR

What is Nicol Prism? How is it constructed? Discuss some of it applications.

5. A diffraction grating used at normal distance gives a green line I:5400A" in-a certain

order superimposed on the violet line tr =4500Ao of the next higher order. If the angle of
diffraction is 10", how many lines are there per centimeter in the grating?

6- What are Resolving Power and dispersive power t-rf a diffraction grating? Show that the

resolving power of a grating depends on the order and no of rulirrgs of grating.

7. Calculate the reverbation time in a hall measuring 40*10*20t ft with the following
parameters. (i) 7500'sq.ft of plaster, ur:0.03 (ii) 400 sq.ft of glass, cr2:0.025
(iii) 6000sq.ft.of wood aqd floor etc, s,3:0.06 (iv) 600 seats cr+==0.03 and (v) audience of
500 persons, a5:4.0 person-

L V/hat do you mean by Numerical Apernrre and acceptance angle? Show that Numerical
Apeture fi'fA) is proportional to square root of fiactional refractive index change.

g

't 'l



9. Derive an expression for the electric field intensity at any point in the axial Iine of a ring

of charge q. From your result show thar electric field is maximum at x = { , where a is

"12
the radius of the ring.

OR

A capacitor of capacitance C is charged through a resistor obtains an expression for
charging current. Show the variation of current with time. How will you use this

information to calculate capacitance C.

10. What will be the force per unit area with which plates of parallel plate capacitor attract
each other if they are separated by lmm and maintained at 100 V potential diflerence and

. electric constant of the medium in unity.

I l. Obtain Ohm's law in term of i = oB , Explain why and how resistance of a conductor
varies with temperature- Based on this information explain superconductor. Give at least
tu,o characteristics of superconductors.

12. Compare Arnpere's larv with Biot-Savart's law. Which is more useful for calculating B
for a current carrying conductor. Calcuiate the magnetic field inside and outside a long
straight wire carrying current I.

OR

State Faraday's law of Electromagnetic induction. Show that in electromagnetic induction
the mechanical energy is converted into electric and finally in to heat energy.

13. A solenoid having an inductance of 6.3pH is connected in series with 1.2 KO resistor.
(i) If a l4V battery is connected across the pair, how long will it take for the current to
reach 8Ao/o of its equilibriurrr valu€? (ii) What is the current through the resistor at time
t:rl

14. What is Hall effect? Obtain an expression fcr Hall resistance. Shou,in a graph how hall
resisiance varies with magnetic field.

15. Calculate the magnitude of the poyniting vector and the amplitude of the electrie and
magnetic fields at a distance of ! 0 cm from a radio station v,,hich is radiating power of 105

watt uniformly over a hemisphere with radio station as center.

16. Consider an electron of mass rn is confined in an one dimensional infinite potential weii
of width / such that
V=ofor0sxandx2l
V:0far0<x<l
show that inside the well electron can only harre the discrete energy values.

I

I
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1. What are drawbacks of simple pendulum? Show tbat the period of torsion oscillations
remain unaffected even if the amplitude be large, provided that the elastic limit of the
suspension wire is not exceeded.

OR

In simple harmonic motion, when the displacement is one-half the amplitude, what
fraction of the total energy is kinetic energy and what fraction is potential energy? At
what displacement is half kinetio energy and half potential energy?

2. Derive a differential equation of LC oscillation. With the solution of this equation, show
t$t the ma:<imum value'of electric and magnetic energies stored in LC circuits is equal.

3. How much acoustic power e.nters the window of area 1.58m2, through the sound wave
(standard intensity level l0-'\M/cmt9 The window opeilr on a street where the street
noise results in an intensity level at the window of 60d8.

4. Explain circle of least confusion. Show that the diameter of a circle of least confusion is
independent ofthe focal length ofa lens.

5. A gtass clad fibre is made with core glass of refractive index 1.5 and cladding is doped to
grvs a fractional index difference of 0.005. Find (i) the cladding index (ii) The critical
inte*a reflection angte (iii)' The external critical acceptance angle (iv) Numerical
aperture (v) Acceptance angle.

6. A parallel beam of light(1,=5890A) is incident on a thin glass plate ( p = 1.5) such that the
angle of refraction is 60o. Cal'culate the smallest thickness of the plate which will appear
Aot Uy reflection.

7. . How are Newto4's Rings formed? How is the ring diameter and film thickness related?
How can Newton's rings experiment be used to determine refractive index of a liquid?

OR

What is double refraction? How can que experimentally distinguish between plane
polarized, circularly polarized and elliptically polarized light?

8. Assume that the limits of the visible spectum are arbitrary chosen as 430nrn and 680nm.
Calculate the no. of rulings per millimeter of a gating that will spread the first-order
spectrum through an angle of 2A'

9. Define an electric dipole. How does a dipole behave in electric freld? Obtain the
oonditions for maximum torque and-yaximtrm poterftial energy in an electric field.

OR

t-
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a

For the charge configuration of the figure, show that VG) al a point P on the line

assumin! 
:>> 

a is given by v = #(:.?)
,r#

E a ,s
P-q +Q +q 

i.
10.A long cylindrical conductor has length lm and is surrounded by a co-a:dal eylindrical

conducting shell with inner radius double that of Iong cylindrical conductor. Calculate the
. capacitance for this capacitor assuming that there is vacuum in space betrveen cylinders.

1 1. Charges of uniform volume density 3.2pClms fill a non conducting solid sphere of radius
5cm. What is the magnitude of the electic field at (a) 3.5cm (b) 8cm from the cente of
the sphere?

12. What are superconductors? How ttrey differ from perfect conductors? Give basic
properties and uses of superconductors.

13. Derive the relation for rise and fall of current in LR circuit. Plot a graph betneen current
and time and explain the graph. 

,

OR

In a Hall-effect experiment a current of 34' sent length wise through a cpnductor I cm
wide, 4cm long and l0frn thick produces a tansverse (across the width) Hall potential
differences of l0pV, when a magnetic field of 1.5T is passes perpendicularly through the
thickness of conductor. From ttrese dat4 frnd: (a) The drift velocity of the charge carrier
and O) The number density of chargc carrier.

14. A particular cyclotron is designed with dees of radius R : 75bm and with magnets that
can provide a field of 1.5T. (i) To what frequency should be oscillator be set if deuterons
arq to be accelerated? (ii) What is the ma:<imum energy of deuGrons that can be
obtained? Given mass of the deuteron is 3.34x10-27kg.

a

15. Define Poynting vector. Prove that 3 = -' '- -'
;l.""J

16. Prove that the energy levels are quantized, when the electon is confined in an infinite
potential well of width a.

***
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1. What is forced oscillation? Derive differential equation for forced oscillation and show
that amplitude at resonance is inversely proportional to damping constant of medium.

OR

Derive the differential equation for damped LCR osciliation. Obtain an expression for
current and frequency of oscillation.

2. Prove that if a hansverse wave is traveling along a stuetched string, the slope at any point
of the string is numerically equal to the ratio of the particle speed to the wave speed at
that point.

3. The volume of a room is 600m3, wall area of room is 22M, the floor and ceiling area
each is l2Om2.If average absorption coefficient for walls is 0.03, for ceiling is 0,80 and
for floor is 0.06,. calgulate average absorption coefficient and reverberation time.

4. Two thin lenses of power Pr and Pz are separated by a distance d. Find an expression to
show that equivalent power of the combination is given as P : Pr * Pz - dPrPz.

5. Explain the formation ofNewton's ring in reflected light. Prove that, in reflected light the
diameter of the dark rings are proportional to the square root of natural nirmbers and
diameter of bright rings are proportional to the square root of odd numbers.

OR

Write dovm the physical meanings of dispersive power and resolving power of plane
transmission gratting. Show that both resolving and dispersive power have proportional
relation with the order of spectrum.

6. A 2OOmm long tube containing 48cm3 of sugar solution produces an optical rotation of
11o whenplaced in apolarimeter. If specific iotation of sugar solution is 66o, calculate
quantity of sugar contained in the form of solution.

7. Light is incident normally on a gratting 0.5cm wide with 2500 lines. Find the angles of
diffraction for the principal macima of the two sodium lines in the first order spectnrm,

Ir : 5890A' and ?u2 :58964'o. Are the two lines resolved?

8. What is principle of laser? Discuss how population inversion is carried out? With the help
of energy level diagram, explainhow He-Ne laser works. '



g. A thin non conducting rod of finite length I ca:ries a total charge q spread unifolmly
along it. Show that the electric field at any point at a distance y above from the centre of

1

.ltz + +y2

OR

Find the potential at any point at an angle 0 at a distance r from the centre of the short
dipole. What result do you obtain if the point is along a,xial line?

10. A capacitor is made of two concentric spherical plates of radii a and b of inner and outer
spheres respectively. Ifouter plate is positively charged and inner sphere is earthed, prove

that the capacitance of such capacitor is given as, C: *eo[*]

11. Calculate the relaxation time for the electrons of sodium atom. The number of atoms per
cm3 in sodium is 2.5x1022 , and the electrical conductivity is 1 .9 x 107 s/m.

12. List and explain methods to calculate magnetic field due to a current ca:rying conductor.
Derive an expression for the magnetic field on the a:cial line of a long solenoid carrying
current.

OR

What is self inductance? Calculate the inductance of a circular.Toroid. From your result,
show that inductance is a property of a coil and depends on permeability and shape and
size of the coil.

13. Suppose a cyclotion is operated at an oscillator frequency of 12MHz and has a dee of
radius 53cm.

a) What is the magnitude of the magnetic field needed for deuteron to be accelerated in
the cyclotron?

b) What is the resulting kinetic energy of the deuteron? Given: mass of
deuteron : 3.3 4xl0-27 kg.

14. What must be the magnitude of a uniform eleckic field if it is to have the same energy
density that passed by a 0.50T magnetic field?

15. What is poynting vector? Show that the intensity of an electromagnetic wave equals. the
average magnetic energy densitytimes the speed of light.

16. A particle is moving in one dimensional potential well of infinite height and width a. find
the expression for energy of the particle.

rod is E: -+- ,

4xery
Extend this result:for infinite length. '.:. ,.

;. i_. ,...:,
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1. What is a torsional pendulum? Obtain an expression for its time period and explain why,
unlike a simple or a compound pendulum the time period in this case remains unaffected
even if the amplitude be large?

OR

Derive the differential equation of the forced oscillation of LCR circuit with ac source
and find the expression for the cu:ent amplitude.

2. A meter stick suspended from one end swings as a physical pendulum (a) what is the
period of oscillation (b) what would be the length of the simple pendulum that would
have the same period

3. Calculate the minimum intensity of audiability in watts per square cm from a note of
1000 Hz if the amplittrde of vibration is 10icm. Given density of air is 0.0013 gm/cc and
velocity of sound in air is 340 m/s.

4. What is diffraction of light? Discuss the intensity distribution with special reference to
diffraction of light in a single slit.

OR

Define circle of least confusion and show that d = 1WO.
2

Where

d = diameter of circle of least confusion
W = disp-ersive power
D - diameter of lens aperture

5. A plano-convex lens of radius 300cm is placed on an optically flat glass plate and is
illuminated by monochromatic light. The diameter of the 8e dark ring in the transmitted

system is 0.72cm. Calculate the wavelength of light used.

6. What is double refraction? Using the concept of double refraction show that the plane

polarized and circularlypolarized light are the special cases of ellipticallypolarized light.

'1. Two similar thin convex lenses of focal length 10cm each are placed co-axially 5cm
apart. Find the equivalent focal length and the position of principal points. Also find the
pgsition of the object for which the image is formed at infinity.

S. What is an optical fibre? Discuss its qpes. Derive the relation for Numerical Aperture
(NA) in an optical fibre.



9. Find the electric field at a distance x above the centre of the flat circular disc of radius R )
which carries a uniform surface charge density o. Extend your result in the limit R -+ o.

OR

Show that the electric field due to a short dipole at a point on the axial line is turice as that
of a point on the equaterial line.

10. Differentiate between polar and non-polar dielectrics. Using Gauss's law in dielectrics
establish relation of electric field with displacement vector and polarization vector. Hence
obtain the relation for free and induced charge in the dielectric.

ll. What is the average time between collisions of free eleckons in a copper wire?
(At. wt. : 63 glmol, density : 9 gmlcc and resistivity = 1.7 x 104 C)rn,

NA:6.02 x 1023 mo r)

12. A spherical drop of water carrying a charge of 3 pC has a potential of 500V at its surface.
What is the radius of drop? If two such drops of same charge and radius are combined,
what is potential of the single new drop formed?

13. A variable field of 1012 Vlm.s is applied to a parallel plate capacitor with circular plates
of diameter 10cm. Calculate (a) induced magnetic field and (b) displacement cunent.

14. A circular coil having radius R carries a current I. Calculate the magnetic flux density at
an axial distance x from the centre of the coil. Explain how the coil behaves for a large
distance poi4t and at what condition field will be ma:<imum?

OR

Show that the energy per unit volume in electic field and magnetic field are proportional
to the square ofJtreir fields.

15. Derive the Schrodinger time independent wave equation. What is the physical
significance of wave functions?

-+
16. Using Ma:cwell equations in free space, derive electromagnetic wave equations for E and

B. Write its plane wave solution.

,F**
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l. Derive a relation for the time period of a compound pendulum and compare it with that of
simple pendulum to locate the centre of oscillation. n

OR

Obtain differential equation for forced oscillation. Write .its solution. Explain the
statement "quality factor (Q) is a measure of the sharpness of resonance in the case of a

driven oscillator".

2. Derive a relation.for speed of a stretched string and show that the
avera.ge rate of energy'transfer is Wher.e the'symbols are having usual
meanines.

3. Write down
,de? Yrf-:i... I .r"i..

requuements

i

i

the for a good acoustic hall and derive a relation for
reverberation time.

4. Explain chromatic aberration. Show that the longitudinal chromatic aberratidn is equal to

the product of dispersive. I-lD-.r er and meari focai iength of a lers.

OR

Def,rne the term "optical activity''. Derive d relation for the specific retation of any
optically active substance. Also write down its applications.

5. A glass clad fiber is made,$ittr tte core glass of refractive index 1.5 and the cladding is

_doped to give a fractional index change of 0.0005. Determine

a) the cladding index, .'
b).the acceptance angle and

. c) therrumerical aperture. I '' ,'' ' :.'';'-. '.

6. Nervton's rings are observed in reflected light of wavelength 5900A. The diameter of 1Oth

dark ring is 50mm. Find the radius of curvature of lens and thickness of air frlm.

7. In a grating the sodium doublet (5890A, 58964) is viewed in third order at -10" to the

normal and i5 resolved. Determine the grating element and.the total.width cf thg luiings.

L Calculate the thickness of (i) a quar,:er wave plaie and (ii) a half wave plate given that

pg = 1.553, ',4: l-544 and l' : 5x10-5cm.

g. What is electric Quadrapole? Finding an expression for electric potential at any point on

an axial line at a distance 'r' from centre of short Quadrapole, show that electric field at

that point is inversely proportional to rl. g-- _ ez q-Un,

A ringof radius'R' is carrying a unilonliydistributed charge'q'. Find an expressiotr for

electric field at any point on the axial line. Locate the point at whicl'r electric field is



ln. A parallei plate capacitor each of area l00cnl2 hr's a p'd of 50'V and capacitance of
ICOxlC-" f.f. ff a mica of di,:lecLric col:sla;lt r.. ,: .:ls'.t. j t':'rv':':r pia'cs iinti lhe

magnitude of

t Electric fietd in mica
b) Displacement vector 1)
c) Potarizationvector , ' ,/

11. Compare the methods of Biot Savart law and Ampere's law to calculate rnagnetic fields
ciue to surient canryine conductor. Calculate m:gnetic field at an axial distance 'r' from
the centre of the circular coil carrying current.

12.A current of 1.2x10-loA exists in a copper wire (At. wt.:63 and density = 9gm/cc)
rvhose diameter is 2.5mm- Assuming current to be uniform, calculate:

a) Current density
b) Electrical conductivity
c) Mobility of electrons : -

13.What is cyclotron? Find an expression to show that maxinrum kinetic energy of charge
particles coming out of dees of cyclotron is directly proportional to square of freQuency of
oscillator

OR

v

What is.'Hall'-effect? Derive an expression for Hall eoefficient'and'establisli the relation. .

with mobiiiiy orcharge lariiei aiiiA';l#iauctivity of materia! of wire. ' ' ; ' r''' 
' . 

:

!4. A rrct...,n with, sneed of 3x10s m/s orbits just outside a charged sphere of radius lcm.
\Vhat is the charge on the sphere?

l5.Write Maxrvell equations in integral form. Corrvert them in differential fonn. Expiarn
each equations.

i6. A free particle is confined in a box of width L. find an expression for energy eigen value
to sirow that the particle can have only discrete energy and momentum. :

'.{, **{:

!+
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Group A

l. a) Define physical pendulum. Show that the radius of gyration is eQual to distance from
centre of suspension to centre of gravity of a compound pendulum, when time period
is minimuni.

b) A solid sp.here of mass 5l2kg and diameter 217 m is suspended on'a thin metallic
. wire. Find the period of angular oscillation if the torque gonslqnt of the wiie is

ll+sl

t3l

t3l

I

t.

c)

2. a)

b)

c)

What are particle.velocity and wavevelocity? Find the relation between them.

Differentiate between reverberation and echo. Derive a relation for the reverberation
time with reference to acousticatly fit hall.

A rnass cf 5 kg stretches a sprirrg 0.3rn fionr its equilibrium prl5i1ien. Tne mass is
removed and another body of mass 1.0 kg is hanged from the spring. What would be
tlre period of oscillation if the spring is now stretched and released?

The relaxation time for a damped harmonic oscillator is 50 seconds. Determine the
time in which the amplitude and energy of oscillator falls to l/e times of its initial
value.

I

t4l

3. a) What are coherent sources of light? Why it is essential to generate coherent sources to
observe the interference? Show that there is.zero energy at dark fringes of interference
phenomena. tl+l+31

b) Differentiate between curvature of field and distortion. Also draw neat and clean
diagram of such aberrations. t2.5+2-5)

In a plane transmission grating the angle of diffraction for second order maxima for
wavelength 5 x l0-s cm is 30". Calculate the number of lines in one cm of the grating

surface.

Explain the phenomenon of double refraction in uniaxial crystal. What are quarter

wave and half wave plates?

Discuss the propagation mechanisms of light waves in optical fiber.

Distance between two slits is 0. lnrnr and the width of the fringes fonned on the screetr

is 5mm. If the distance between the screen and the slit is one nleter, what would be

the u'avelength of light used?

t4l

t6l

t4l

Il

i
c)

4. a)

-- b)

c)

t4l



5. a) Discuss the essential requirenrents for producing laser action. Describe a Ne-Ne laser.

b) Two thin convex lenses having 6cal lengths 6cm and Zcm areco-axial and separated

by a distance- of 4cm. Calculate the combined focal length and the positions of the
piincipal Planes-

c) A 20cm long tube containing sugar solution rotates the plane of polarization by I1". If
: the specific rotation of sugar is 66", calculate the strength of the solution.

t5l

tsl

t4l

Group C

6. a) Define dielectric strength. Derive a relation for the capacitance of a spherical
.- capacitor consisting of two concentric spherical shell of radii y and z, (with z> y).

b) If a copper wire is stretched to make it 2.5o/o longer than its original length, what is
- the percentage change in resistance? 

.

b) List industrial uses and hazard of high intensity electrostatic field. Explain in detail,
one ofthe uses.

7. a) Explain resistivity. Obtain the expression for resistivity in terms of mean free path.

; b)' Stite Biot-Savarts-.law. Usp it to determine themagnetic field of a narrow circular coil

. along its axis.

c) The current in a LR circuit builds up. to one third of its steady state value in 5 sec.
What is the inductive time constant? :

8. a) State the Arnpere's circuital law. Derive the relation for the self induction of a toroid.

f--ir). 'f;'v.) particlcs'cf equzi-cliarSes +f 2.0 :r.-l.O.k' hrit.oppq.Fjle-stgn-s ar-E [el4--1-ic.rf _ap-a-rt-._._ .* *.*-.i+
t4I

l4l

i

I

lt+sl

l4l

t3l

tsl

tllr- J

J
,, t3l
- tsl

rvhat are the magnitudes and direclions of E at a point midway between them?

c) A copper strip 2cm wide and lmm tlricl< is placed in a magnetic field rvith B : 1.5T.
If a current of 200,4' is setup in the strip, rvhat Hall p.d. dppears across the strip?
(Given: n : 8.4 x 1028 per m31

I
."1

I
I

_l

I

!

.:.'

9. a)

b)

c)

GrouD D., ':, . '

What is displacem'ent current? Also write its iignificance.

Derive a diffirential equation- for LC opcillation rvith initial charge Qe. Derive an
expression for the frequency of the oscilLition, then relate it with spring-mass system.

A 10 Henry coil has a resistance of 180Q What size of capacitor must be put in series
with it if the cornbination is to resonarit u,hen connected to 60 Hz outlet?

t3l

t6]

t4l

10. a) With tlre help of Maxwell's equations prove the relation C =

carry their usual meanings.

b) Prove the continuity relation i.i* $ = o.
a

I-_
ri €o Fo

, where symbols

t4l

c) The maximum electric field at a distance of 20m from an isotropic point light source
is 4.0 v/m. Calculate (i) the maximum value of the magnetic field and (ii) the average
intensity of lighr there.

t4l

t5l
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Group A
What is torsional pendrrlum? Shou' that motion of a disc of a torsional pendulum is
harrnonic. Find its time period. Describe horv u,ill you determine modulus of rigiciity
of a thin metallic wire which supports the disc- U)
The amplitude of a lightly- damped oscillator decreases by 3% during bach cyc1e.
What fraction of the energy of the oscillator is lost in each full oscillation? _ [3]
A source of sountl has a frequency 2.56 Hz and amplitude of Q.25cm. Calcuiate the
flow of energy across a squaxe centimeter in one second if.the veiocity'of second in.
air is 340 m/s and the density of air is 0.00129 gn/cc. t3l
,i[hat is reverberation? d"Eyg. the rgverberation time and explain how it dejends oir
aUsorption coefficient oittr'A"dium. DiscuS$''-ft significance of tliis fon[Uia,.'with.' ] 'r :" ;i' ;','.''7:';''

reference to the. acoustics of a building. . t7l
Derive an expression for velocity of a wave in a stretched sfi5rg. t3]
Two sounds differ iri iound levei by 1.00 dB. What is the ratio of the greater inlensity.
to the smaller intensity? t3]

1: a)

b)

c)

2.., a)

b)

c)

Grouo B

3. a) What is an optical fiber? Expiain the physics behind its firnctioning. Trace the ray .

diagram that shows the propagation of light through the step index and graded index
optical fibres.

b) Define cardinal points and iocate these points within the lens. . .

c) A dielectric siab of thickness 'b' is inserted between the plates of a parallel-plate '

capacitor of plate separation .ld'. Show that the capacitance is then given by
Ke, A

u = --_-{i^, where the slmbois have their usual meanings.
Kd-b(K-1)'

4. a)-Explain the phenomenon of interfbredce of light. Give the theory of the Newtcn's
'/ ring. Hor,v fringes can be used to fi.nd the wavelength of iigirt.

b) Light is incident normally on a gratting of total ruled rvidth 5x10'3m with 2500 lines
in a cell. Find the angular separarion of the sodium lines in the first order spectrum.
\Var,elengths of iines are 589nm and 589.6nm. Can they be seen distinctly?

c) \\,hat is astigmatism? What ls the cause of it and how can it be reduced to a

minimum?

5. 3) Write dor.vn the physical meanings of dispersive power and resolving power of plane

proportiona1reiationwiththeorderofthespectrum.

_i) t CUarter.rvave oiate 1s 12.5 pinf thick. Calcu.lale ihe wavei.retn ftir w'irich ri acts as a -
,quaner wave piate- 'ine difi'erence i:-: :.le pri:rclpal refractive inorces rs J.C i.

{ fioa the specific rotation of a given sample of sugar soluiion if the plane of
poiarizatiol js turned through 26.4". The length of the tube containtng 2Ao/o sugar

soiuiil:r i,s lilc:n.

i7l

I3l

t4l

t6l

L"+ l

t4l

r- 1
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Group C

a) A thin ring made of plastic of radius R is uniformly charged with linear charge

density 1". Calcuiate the electric field at any point at an axial distance Y from the

center. If electron is constrained to be in axial line of the same ring, show that motion

of electron is simple harmonic- Find frequency of osciilation. Mention any

assumptions you made.

b) In the given figure, frnd the currents ir, iz, i; if.Er 
=1.5V, 

E2 : 3V, Rr : R1 = 2Q and

&=4Q'

t,r

Ez
L-l

-l

iii

!-,.

R1 I
ll i"l

L

I

v
la

4-
,

i,

i

.l
I

I
I

I

-c)

7a)

'b)
.,

'c)

8.' a)
,,:_ 

._ 
.

A copper strip 2cm wide and 1mm thick is placed in a magnetic {ield with B: 1.5 T
perpendiciilar to the plane of the stip and au'ay frorn the reacier..If a current of 2004
L rct up in the strip, what Hall potential difference appeairs across the strip? Charge

density of copper: 8.4 x 1028/m3; [3i
Define electric dipole. Find an expression for electric potentiai at any point in sPace

dueto-dipole"of length Za,.Could.you extend this relaticrt.to calculate electrii'fibld' '. ''

intensity?ilf'so, horv? t5]
Wliat is the drift velociry of a copper lvire having diameter 0.25cm chrrying current of
10A? Given density of copper = 9 grn/cm3; dnd molar mass of the copper is

t+j64 gmimole.

What is the magnetic energy density at the centre of the circulating electron in the

h;vdrogen atom? Assume that the elecuon circulates around the nucleus in a path of
raciius 5.lxiO-llrn at a frequency.of 5.8xi0t5 revlsec. i'j
Differentiate. -hetr';een Biot-savart iarv anc Ampere's law in caiculating magnetic fieid.
of a current carr;",ing conductor. Caiculate the ma-enetic field on..the axial line of a

lo4g straigi:t solei:.oid'car4iing cuiieiii. ;':

" ''b) A capacitor of capac,ilg4ree,C is charged through the resistop|, Calculatetie time at

' r.vhich tJre potential acrcss ihe resistor is eqiial to the potential acrbss the capacitor.

c) Calculatethe capacitance of the earth, viewed as a spherical conductor of radius 6400km.

g. a) $ihr..t- is eiectromaEnetic oscillaton? Derive a 
- riifferential equaticn for free em

cscillation. Finci the tirne period <;-l csciiiation. i'ior.v freq,.isr.:l -wiil be change,j if
ti::,.::e iS resistante in the circnir,'

b) Vi-r:;,'and.ho,,v fu[a:r-,reIl rnod.ifieC A.,::teiels laii i:l l;ag.netisui?

c.; CaicLdare tile iragrritud.i of eiectrir and i:a-Eneric fieici verctcrs asscciaied with e-n,
\r-;:itr'es:,::i:iCi i':.'r-,:it a SCufCr-': -i:, lC-;..twa;,, ii,:S pov,a.:i Cf cifiS:i.ti lS 3il ii*.

i: Y 1i'jle lv{ax-'veii':; e,tr-raticl ili ir-.'regr:,,i f,-:n:: a1d iiie ja-oi's in r.vi:ir::r r}e:ie er:r'i:a:ii.ns afe/ 
b;rse+. Col,,,ec them into tLiiferential foii:r.

gtJ' Dertve eiectiomagnetic r,vave equaticns in fi"e space. Give their piane ..vave solution.
.F,

Based on these solutions prove that 3 = C.

ul - -.-.- -:- i>--v. v'eu--,-..^-;-i,*ru;.,.^ vrrer.>v, vzr.pruissCLr iii LCfltS Oiii-,g ma.Xim'am -

-a cirage, ls present on 
_tlie capacitor vrhen the energy is shared equaliy between the

electric and magnetic fietd?

- :f *+

;1

i-t i

I--il -i" I

I

L'-tj

t4j

EI

t3J:
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3. a) What are cardinal points of ,o *d"ffi, Determine the equivalent focal length of a
combinaticin of two thin lenses separated by a finite distance. Hence find the position of two
principalpoints . [1+5+2]

Wf,at is an optic4J.fibd.rll.:"y.it it rnade?. Write down the main,difrerencel bejwcg.n $ef

Calculate the thicloess of (i) a quarter wave plat'e and (ii) a half wave plate, liven that

ps : 1.553, 11a= L..544andi, = 5890A

What are monochromatic aberrations? Explain the term spherical aberration and astigmatism
and theirminimizatiotr n i+ suitable raydiagrams

Newon's rings are formed by reflected light of wavelength 5895A with a liquid between the
plane and curved sr:rfaces. If the diameter of the 6e bright ring is 3mm and the radius of
curvedsurface is l0OcsL calculate therefractive indexofthe liquitl

Distingrristr between Framhoffer and Fresnal diffraction.

What is population inversion? Explain why laser action cafiist occur without population
inversion between alomic levels?

Explain circle of least confirsion. Show that diameter of circle of least confusiou is de'pendent
of the focal length of a lens.

Two thin lenses of focal lengths fr antl fz separated by a distairce d have an equivalent focal
length 50cna The combination satisfies the conditions for no chromatic aberration and
minimum spherical aberration. Assuming both the lenses are made of same material, find the
values off1, f2 and d.

Grouo A

1. a) What is a compound pendulum? Deduce the expression for the time period of a compound
pendulum and formulate the equivalent length of the simple pendulum. U+61

b) Calculate the change in intensity level when the intensity of sound increases 100 times the
. original intensity. t3l

c) A line sorrce e, its a cylindrical expurding wave. Assr:ming the medium absorbs no en€rry,
- find how the arylinrde and intensity of the wave deperrd on the .disence from the source. t3]

. .-2,.,.. 4) Ffpl"i" S" trrp '3avp'rnoSoa'lr.Sh'rw that fur a p!4e pmg,',;ssive wa're, or th: averagq half
theenergf iskiiraicadhalf.itotentiaL ,,i -' ' ."'r. :.-r, ':'' ,-' . ,, . .,, .. ' ,, . , [1-t5]

b) A licture hall with a volume of 4500m3 is for:nd to have a reverberation time of
1,5 sec. What is tre totd absorbing power of all the surfaces in the hall? If the area of the
soud absorbing'srrface is 1600m2, calculate the avemge absorptim cobfficient t3]

c1 A sUng 2.7hm,lotghai a mass of 263 gm Thc tension in the sting is 36.1N. What :rmst be
tre frequency of tavelling waves of arrylitude 7.7mm in order that tlie a:verage transmitted
powerbe 85.5W? t4l

iiiirj::...'.' t. ':

': - 'r r\fi:, .i!?i

P)

c)

4. a)

b)

c)

5- a)

b)

c)

i3l

t31

[1+7]

ll+41

14l

tzl

t5l

t4l



. Group C

6. a) State general form of Gauss larr. Calculate potential difference between two piates of a

charged cylindrical capacitor.

b) In the given circuit diagram, find the current in each resistor and potential difference between

X and Y.

isl

t4I
:

6V

50c)

4Yx

/ 100c)

-+
c)

7. a)

b)

c)

c)

10. a)

b)

c)

A strip ofcopper l5Oprn wide is placed in a uniform rnagretic figfd B of nqgniru{e 0.65Tr i,i ,,. :

-+
with B perpendicular to ship. A current 23A is then sent tbrough the strip such that a Hall
potential difference V appears across the width of the ship. Calculate V. Given number of
charge carriers per volume for copper is 8.47x1028 electron/ml. t4l

What is dipole? Derive an expression for electic field due to dipole at the points on the (i)
axis of the dipole and (ii) perpendicular bisector of dipole. [1+3+.]l

Show that the time constant in RC circuit is the time at which the charge in the circuit will
I

reach avalue a of its final equilibrium value. t3]
e

Two long parallel wires are 8.lcrn. a.parL What amount of equal and antiparallel current flow
in the wires ifthe mapetic field haffiray between them is 296 W t3I

[1+3]

, _ ,9, a)-, Sta.p g1d e:rplain Faraday laws ritinduction. Deduce the expression_for the inductance of a

b) State Biot-Savart lew. Use it to ftiQ mapetic field at any point due to long skaight current
carniing conductor.

c) What will be the force per unit area with which plates of parallel plate capacitor attract each
odrer if they are separated by lmm and maintained at 100V potential difference and electric
constant of the medium is unity.

GroupD

9. a) Explain what are Maxwell's equations. Write Maxwell's equations in free sface and find the
electomagnetic equations for electric 2ad pagnetic field. Also provide their plane wave
solutions.

b) What is displacement current? Why Maxwell's modification is necessary is Ampere's law in
magnetism?

t4l

You are grven an inductor of I rrll. If you are asked to make it oscillate with a frequeney of I
MIz, how can you make such an oscillating device?

What are free and damped electomapetic oscillations? Deduce the frequency of a damped
etectromagnetic oscillation and hence show the charge disributiorvith time graphically. _
The maximum electric field at a distance lOm from an isotropic point light source is 2Vlm. (i)
Wtat is the average intensity of light there (ii) What is the power of the source?

Show that the displacement current in a parallel plate capacitor is given t a *.
***

rn

t3l

t3I

IT

t4l

Lzj



.. .. :,:_-.j1.1,,

06 TRIBHWANUNTVERSITY

INSTITTJIE OF ENGINEERING

Examination Control Division

, 
2065 Kartik

Exam. Back
Level BE FuIl Marks 80

Programme BCE, B.Agri. Pass Marks 32

Year / Part I ITI Tlme 3 hrs.

Subiect: - Physics

/ Candidates are required to give their enswers in their own words as far as practicable.
{ A!t"*pt any Six questions selecing at least One from Gr?uo A and D and Two from

Grouo B and C.
/ All questions carry equal marla.
{ Thefigures in the margin indicate Full Marks.
/ Assume flitable data if necessary.

. . Grourr A

1. a) Differentiate between free oscillation aud forced oscillation
:, .,-.-., ,..._:.," -i:....- .. t-.., -. .,. -,.j... .. -,-...1,

,i;rr;,i r, r :;1r."''',':..,'b) "Itlhat is torsitiniipindtrlum? Fina'ttre time period for torsion pelrduhrm,. fiso wdtC its,
significauce.

c) A spring is hung v_erti1atl..V and l.oafed d9. I mass of 75 grams and allowed to
': , oscillate, calculate (i) the time period and (ii) the frequency of oscillation, when the

2. a) What are the differences betureen interference and beats?

b) Define absorption coefficient? Derive Sabine's reverberation formula and also explain
its importance in our daily life?

c) A police'man on duty detects a drop of 12 percent in the pirch of a motor car as it
crosses him. If the velocity of sormd is 332 m/s, calculate the speed of the car.

t3l
' i11. l. | , r ;-r, .:

tsl

tsl

l3l

t6l

l4l

Group B

Calculate the equivalent focal length of two thin.co-arial lenses sepaitted by a finite
distance x. Also derive expressions grvfulg the positions ofthe two principal points. 14+27

Write down the properties of LASER. Also explain the terms optical pumping,
population inversion and stimulated ernission. Write the merit and demerit of laser. U+3+1]

In Newton's rings experiment the radius of the 4th and 12th rings are 0.26cm and
0.37cm respectivily. Find the diameter of the 24s dark ring. t3l

Wtat are the conditions for coherent sources? Explain the phenomenon of
interfer€,nce in thin filn for reflected liglrt. [l+5]
What is optical fibre? Explain the graded index multimode optical fibre and also write
the application of optical fibre in communication system as well as medical science. t4]

What is the highest order spectrum, which may be seen with monochromatic light of
wavelength 559nm, by means of a diffraction grating with 15000 lines/inch? t4]

State and explain the theory and resolving power of a plane transmission gating. t5]

What do you mean by plane polarized light? Explain the phenomenon of double
ll+41refraction in crystal.

b)

-c)

4. a)

b)

c)

5. a)

b)



.. ,'i

I

-tl

c) Calculate the polarizing argle for light tavellingfum water of refractive index 1.34

to glass of refractive index 1.52.

Grour C

6. a) Define the term electric dipole. Calculate the potential at a point along the axis of the

quadnrpole.

b) Explain the principle of parallel plate capacitor and detennine its capacitance.

c) [f a copper wire is compressed to make 0.5 percent shorter. What is the percelrtage

change in resistance?

7. a) Define the terms conductance and resistivity. Explain the atomic view of Ohm's lanr.

Also write dowu the limitations of Ohms law.

b) What is differe,nce between intrinsic and extinsic semiconductor. Derive the relation
conductivity of semiconductor.

c) Two small spheres of charge 14 micro coulomb and 35 micro coulomb placed 20cm

.?p?,rt. .Eind.thp location of a point betweeir them where the 'field strurgth is zero.

8. a) What is eagnetic flux densitfl Derive an expression for magnetic flrx a*rity insitle
a long solenoid, carrying current I, at a point near its ce,nter.

b) Prove that magnetic eaergJ density is directly proportional ti the square of the
magn€tic flux density, i:

c) A copper skip 2cm wide and 1.5mm thick is ptaced in a magnetic field with magnetic
strength 2.6 Tesla. If a current of 145A is set up in the strip, what llall potential
difference appears zrcross the strip? The nrmber of charges is 8.4xldt per meter cube.

Group D

t4l

[1+4]

t4I

[1+4]'

l4l

I

i

i

t4l

t6l

t3l

t4I

t4l

I

I

1

9. a) What is meant by LC oscillation? Derive the differential equation of an LC
also calculate the frequency of LC oscillation.

b) Derive the Ma:rwell's gquations'in"diffbrential form also explains their
sigmficance. :

c) UsingMa:rwell's equationprove that (E/B) = g.

10. a)

b)

c)

Define poynthg vector and show that S = (l/po)e, s where symbols carry their usual
meanings. : tsl
What is displacement current? Prove that the displacemeo.t current density in a

parallel capacitor can be written ., i =., +. t3I
dt

.What should be the capacitance of a capacitor in a tuned circuit of frequency 10 MIIZ
having aD inductarce of 0.01 rnH? Theresistance of the circuit is uegligible. t4]

I

E
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1. How does deformable bodies differ from rigid body? What were the assumptions made
regarding rigid body for our present study? [3+3]

2. A vehicle needs 50 KN to be moved forward by two pullers A and B. Fuller A is at 40oto

the axis of movernent. Compute the value of angle 'cr' for which puller B has to exert
minimum force. Also compute the respective values of pull to be exerted. [3+3]

-e>

B

3, A rectangular plate is acted upon by the fgrce and couple shown in figure below. The
system is to be replaced by a signal equivalent force

r4 KN KN

240

I5 KN

iId!n

i) For cr = 40o, specift the magritude and the line of actiori of the equivalent force
ii) SpeciS the value of a, if the line of,action of the equivalent force is to intersect line

CD 300 mm to the right of D.

4.- SAte and prove the parailel-a,ris lheorem for moment ofjnertia. Find the moments of-
inertia about tlrc axes through.centroid ofgiven shaded area"

' Quartercircle

tl tI

[4+8]

v ffi,
-+-
8im
-+.-
1"-6cm#- l0 cm

x
hole

i

;

i
l



: -'""- -t' JF:TF

- '*.--:_'-i_--r
,lr)

5. Calculate and draw the axial force, shear force and bending moment diagram; with its

salient features for the given plane frame.

l0 KI{m
Internal Hinge

10

tl3I

t4l

t8I

tl0I

tzl

t8l

c D

50 KN m

E
1m

2m

P

7. Determine the force developed in members BD, CD, EG and DE of given tnrss.

5fiN

8. The acceleration of a particle is given by the relation a= 2l-12x2, where a is expressed in
m# and x is in meters. The partille starts wittr no initial velocity at origin. Determine:
l) The velocity when x : 1.5 m
ii) The position where velocity is again zero
iii) The positign where velocity is ma:rimum .c

9. a) Define dynamic equilibrium and impulse momentum principle for particle.
b) Two blocks in figure are start from rest. The pulleys are ftictionless and having no

mass. Tbe kineticrcoeflicient of Friction between the blocks 'A' and the inclined plane
is 0.4. Determine the acceleration of each block and tension in each chord.

A
4OKg

B

c
15o Kg

6. A uiform bar AB having length 5 m and weighing 500 N is fastened by a frictignlos P{
to a block, ureighing 200 N as shown in figure below. At the vertical wall, co-efficient of
friction is 0.3 q/hile under the block is 0.20. Determine the force P needed to start the

motionto the left.
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r' Candidates are required to give their answers in their own words as fm as practicable.
{ Attempt All questtons.
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). What is mechanics? Mention scope of Applied Mechanics in engineering.

2. Illustrate equilibrium condition of a rigid body and concept of free body diagram with
examples.

Three vertical wires as shown in figure support a plate of 50 kg. Determine the tension in
each wire. All dimensions are in mm.

750
Tz

1500

Tr 1000

750

2000

t

2226r""
p=(3i-6j+4k)N passes through point (6, 3,2) m. Replace this force with an
->

--)

equivalant system, where the force F passes through point (2, 5, l0) m.

5. Detennine the minimum angle g (made by the ladder AB of length 'L' with the floor) at

wtrich a uniform ladder can be placed against a wall without slipping under its own
weight (tM).The coeffrcient of friction for all surfaces is 0.2.

i
-!
t
I



tr

s

6. the moment of inertia about centroidal axis of the shaded plane area by using

integration method.

v
lt2I

ll4I

lfa.

b

I x

ffi*rr*r
force, shear force and bending moment diagmm of given frame. Indicate
features if any.

internal 2Otr(NEt
hinge

C

Fa-l

B

F

A 3
l4ml2ml

8: Determine the force developed in members CE, DR EF, GH of given tr[ss loaded as

shownin figure.

2OKN

]OKN I{IKN

t8I

ln

C c

4 11

A
F- H



/

10r
,/

Define uniforrnly rectilinear motien and uniformly accelerated rectilinear motion. For the
pulleys systems as shown in figure, calculate the velocity and acceleration of Block'C'.
If the velocities and acceleration of Block'A'and'B'are 3 m'qJ), 2mts21t1,4 n/s(t)
and 5 m/s2(J) respectively. l8I

B

Two blocks shown in figrre starts from rest. The pulleys are frictionless and having no
mass. The kinetic co-effFrcient of friction between block A and inclined plane is 0.37.
Detemrine the acceleration of each block and tension in each cord. What do you mean by
dynamic equilibrium? [8+2]

50 kg

A

C

A

B
L---_ -r--

100

C

150 kg

D

**{.
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r' Candidatss are required to give their answers in their ol*n words as far as practicable.
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{ Assume suitable'date if necessory.

1. a) Describe the scope of applied mechanic.s.

b) The cylinders A and C weight 1000 N each and the weight of cylinder B is 2000 N.
Determine the forces exerted at the contact points.

B

t3I

t71

-4. C

2e

2. a) What is Free Body Diagram and why it is used during analysis of stucture? t4l
b) Determine the resultant of the forces acting tangentially to a circle of radius 3 m as

showri in figure. What will be the location of the resultant with respect to centrc of the
circle? t8l

IGI

t

a0

l{N

3. Explain the larrys of static friction. AIso define the limiting friction and angle of friction
with suitable example. t2+1+1!

4. Determine the centroid of the hatched area by Direct Integration Method. State and prove
the parailel axis theorem for moment of inertia. [S+4]

Y

x-

500

{

Y=Kxr

I.2m

,F - ------r.500 rnm 't

x



5. Drarv the Axial Force, Shear Force and Bending Moment diagram of the given frame.

Aiso show the salient feafures.

l0I&\/t!

lr4l

t2+6]

['l+37

c r

4E s0trc\i

tfbiea

I.\'+1

r,n {.

(;

E

7B

6. Write down the ideal assumptions of truss. Determine the member forces BC, DG and EG

for given tmss-

110 klt
F

o

A

lm C 2m E 2m

60 tftr

7. A panicle starting frorn origin is subjected to accelsation such that a* : -4 m/s2 and

&y = -B m/s'. If the initial velocity is 100 m/s directed at a slope af 2:3. Compute the
radius of curvature of the path after 5 sec. Also calculate the position at the end of 5 sec.

\l&at are the possible equations of motion for a particle in terms of kinelics?

Vo: l00m/s

3

2

8. a) Define the dlnamic equilibriurn and impulse momentum principle for particle.' t4]

b) A particle moves along a curved path detined by r = 5 0 and O = { I 3 where ris in
meters and t is in seconds. Determirie the velocity and acceleration of the particle
when 0: 90". t6l
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i
T

t
r
I
I

i

I

t61

t6I

1

I

I
I

I

:

I

i
t

I

I

I
,

!
I

!

i

I

l.

2.

rJ.

Mechanics (CE45D

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.
Thefigures in the margin indicate fulLfub..
Assume suitable data if necessary.

What do you mean by rigid body? Why it is necessary to assume a body as "perfectly rigid" for
u+21the study ofstatics.

What is free body diagram? Why is it necessary to draw free body diagram i4 solving any
structural problems? Also describe equation of equilibrium in two dirnension. t2+3+31

lf two forceg of same magnitude 25 'k}ll'act at points A andB as shown in ftgure anil forcb at A "
passes through C and force at B passes through D. (a) Find equivalent force-couple system at 'O'
(b) Find equivalent wrench and give pitch and axis of wrcnch. tl2l

t"
D

lm

Z B

4. 'l,ocate ihe centroid'of the areatounded by the cuwe as shown in figuie, by the method of
integnition.

Y

i\ ..

3m

x
2m

-T-
I

b

I

-i._

b

5. Calculate the moment of inertia of the composite area as shorvn in figure, about x-anis.

GIn50

v,t\
I

l*-"- *l

'- Y 1-=
a-

(u' - *')

>x

-7-
I
I
i

30 cm (:
ll

I

serni circular hole I
l0

25 KN

ok -nn cm -l
--" -- Pl

x



6. A block .A, of weight 100 N rests on an inclined plane and-another^*eight w is attached to the
- 

irrst weight througlia string as shown in figUre. If the coefficient of friction between the block

and planl is 0.3, daermine the maximum value of W so that equilibrium can exist.

iI
a

,

l00N

7. Draw axial force, shear force, bending moment diagram for the loaded frame shown in figure.

Indicate also the salient features ifany.

I0KN/m

tsI

t12l

C

Hinge KNm

D

I
I-

,T
15 KN

i

3m

8. Calculate the force developed in members BC, Ee, EF, FC, FD and FG of the cantilever tuss
loaded as shown in figure.

A

IOKN I5 KN 20KN

F

T

B

t8l

9. Deduce the relationship of radial and tranwerse components of velocity and accdcation for a
particle moving along the curve p!.th. The acceleration of a particle is defined by the relation,
a = kt', knowing that velocity is -- 32 m/sec when time is zero second and again velocity is +32
m/soc when time is 4 sec. (a) Determine, the value of the constant K O) Write the equations of
motion knowing also that position of the particle is zero at the instant of 4 sec. t4+6]

10. The velocity of block 'A' is 2 m/s to the right at the instant when r = 0.8 and 0 = 30o. Neglecting
the mass of pulleys, and the effect of 

'friction in the pulley, and between block 'A' and the
horizontal surfaces. Determine at this instant (a) the tension in the cable (b) the acceleration of the
block A (c) the acceleration ofthe block B. tl0l

0

!-u1a*r14*-r1

I

I
'I

1'

g.
j

r

i

!

I

i
I

A20

***

25 kg

I

I

I
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1. Differentiate between rigid body and deformable body. t3l
2. Explain about the physical meaning of equilibrium. Define free body diagram and

concept of particle. t3+2+27

3. A homogeneous circular plate of mass 50 kg is supported by three wires. The angular
distance between the points of attachment on the circumference of the plate w.r.t center of
the plate makes an angle of l00o while other two angular distances are 12A" and 140" as

shown in figure below. The three wires are attached to a single point on the ceiling which
is 5 m vertically above the centroid of the plate. The plate has diameter of 1 m. Calculate
the force developed in each wires. t8]

4, Three pairs of couples are acted on the triairgiilar block as shown in figure below.
Deter,mine tlre resultant of them. 141

{ I

80N

80N

70 E

3m
- .L.

00N
C x

70N

'.2m

/
4m

I
i 20

140"

I
00 N

'2 4
Z k-"



,1:w



5. Dete.rmine the centroidal X and Y coorriinate of the shaded area.

v
i6I

-1
fi

x---J

6. Detennine the moment of inenia area about X-axis.

v
t5l

16I

,: /x+xz

,t
I )x

-.-.- .?ru -l
7. A block of weight Wr = 1800 N rests on a horizontal surface and supports on the top of it

another block of weight W, : 1000 N as shown in figure below. The block Wz is attached
to a vertical wall by the inclined string AB. find the of the horizontal force P,
applied to the lower block as shown, that will be necessary to cause sliding to impend.
The coefficient of static friction for all contact surfaces is 0.4.

A

8. Deduce the reldionship between load, shear force and bending moment for a beam i
section loaded unifonnly>with intensity of load W. Draw AFD, SFD and BMD of the
given frame loaded as shown in figure below. Indicate also the salient features if any- t4+91

4 KN/m

T
6m

5 KN/m

w,

P

C

A

\tr/1



. .._''-i:_- .-i ..,r-..

9. Detemine the member forces in member CE, FH, GH, GI of given truss. t8I
KN

IOKN KN
KN

10. Two ships A and B are at a distance of 4800 m aprt B being south east of A. Speed of A
is 2.6 m/s due east and B is travelling at speed of 4-47 m/s due north- Determine:
(a) The relative velocity of B w.r.t A (b) The shortest distance between them (c) Time
taken to reach the shortest distance. tl0]

I t- What do you mean by prftrciple of impulse and momentum? The resultant extemal force

acting on a 30 N particle in space is, i=(I2ti-z+t2l+3otlt?.) N. where t is the time
measurcd in seconds. Initially, particle is at origii and at rest. Detersrine Y-component of
acceleration, velocity and position at the instant of5 sec. [3+71

t
It

E
6

1
{
t
I

o

*l
N
ED

z
z
tr,Fa
-

t

i

I

I
I
j
I

I

i t61
I
I

i
I

!

i

:

;

i

l

.l

4+91
l

I

:

;

,

i

I

:

;

:
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l. Differentiate between rigid body and deformable body. t3I

2. A container of weight W is subjected from ring A to which cable AB and spring AC are
attached. The constant of spring is l00N/m and its unstretched length is 3m. Determine
the tension in the cable; when (a) W = 120N (b) W: 160N. t8l

L

3. A 1.60N force P is applied at point A of a stnrctural member. Replace P with (a) An
equivalent force-couple system at C, (b) and equivalent system consisting of a vertical
force at B and a second force at D. u21

P
600

c

I
I
I

I
I

J -l--
2m 2m



- i
I

!

!

\

I

-1

lL



I
4. Detennine the polar moment of inertia and the polar radius of gyration of the shaded area

as shown in figure below with respect to centroid.

-'*'', 
5. Define static friction. Explain why coefficient of static friction is always less than tlnt of' ' 

kinetic friction coefficient. Support your answer with relevant equations.

6. Calculate and draw the a:<ial force, Shear forqe and bending moment diagram with its
salient features; for &e given frame as shor*n in figure below.

[12]

lr+3I

tt 3l

x

OKN

A

7. Use method of section to determine member forces DE, DF and GI for the gven pin ..\.

.lointed truss and also indicate the natrne of forces; t8i
A

tNt
t

4m 4m

' 2063 sh4d,w- applU r*e;,nil
t3



-,t
i

,._! ,

-

a
a

8. A particle moving in a shaight line has an acceleration, a:1[its displacement and

velocity at tigne t = 2 sec, *" $* and 16m/s. Find the displacement velocity and'3
acceleration at time t = 3 sec.

9. The two blocks as.sholin in figure beloW are released,from''reSt when r = 0.73m and

0=30o. Neglecting the mass of the pulley and the effect of the friction in the pul€y and
between block A and the horizontal strface. Determine:

a) The initial tension in the cable
b) Acceleration of the block'A'and 'B'

7W

tl0I

ll0l

\ \

!

:

1

l

i:

.l

**t

I
'''l

i

I

I

I

/u\
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1. a) Define the fundamental principles on which the study of mechanics rests.

b) Draw the axial force, shear force and bending moment diagram of the given frame. Also show
the salient features.

+
2m

D

20 xt{
t(N

0.5m

0.5m

2m --)

l3l

t l3l

t4l

12+31

U]

10l(N ,a

2m

a,

,- *1. r. nl< ,-
2. a) Knowing that the coeff. of faction between 25 kg block and the incline is tr4 = 9.25.

Determine (i) smallest value of P required. to start the block moving up the incline
(ii) conesponding value of p,

30"

b) The 80N horizontal force P act on abell crank as shown in figure below. (i) Replace P wittr an

equivaleirt force-couple system. (ii) Find two vertical forces at C and D that are equivalent to
the couple formed in (i).

A

0.05m

P

rd

CD

T

0.04m
0.1m-4<-_+I

c) Determine magnitude, djrection and position of the resultant of forces acting on a block as

shown in figure below.

D

100N'
200N

A
0.8m r-r- |

3. a) What is static equilibrium? What le the equations oTrstatic,,gquilibrium'in two dimension?

Describe briefly ihe importaiice of them. L2+3+Z)



b) Determine the force in members DE, CD and AB for the inverted Flowe Roof truss. State
' 

whether each rnember is in tension or compression

4KN
4KN

E !'.,t i i\.t1t !.'\' Jrt.l tat !.1 : :r,i_i.!1l

4. a) Determiqe the centroid of following enclosed (hatched) area with the curves
yr : Krx2 md yz = Kzxta, and also given that the exteme values of along X-axis and
Y-axis are 'a' and 'b'respectively. Use direct integration method. t6l

v
lz:

a

b) The two blocks shown in figure below start from rest. The horizontal plane and the pulley are
frictionless and the mass of pulley is negligible. Determine the acceleration of each block and
the tension in each cord.

A
tl0l

[10]

D
5OkC

150kg

OR
b) The particle, having the position vector of r: 5 cos (20)m, is tavelled in a curviiinear path as

shown in figure below, where 0 = 3f(rad/s). Find the velocity and acceleration of the motion
ofthe particle at 0 = 30o.

C

r=5cos20

5. a) Determine moment of inertia about the centoidal i-axis of the shaded area shown in figure below. [6]

to,,-
T
5Omm
J.

klggse+
b) A projectile is fired from the edge of a 250m cliff with an initial velocity of 360m/s at an

angle of 45o with the horizontal. Neglecting air resistance, find (l) The greatest elevation
. "above Fe grouqd reached by -the,Bpojpctile (ii).Ihe horizontal distance from the grm to the

, point #here the projectile striliei tli6"grounti. ' "' l t10l ',,,'

I
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++e
1. a) Write principle of transmissibility and define couples with suitable examples.

,(
b) Draw axial force, shear force and bending moment diagram for the framq shown in

fii;ure below.

l0KItI/m

: !. : ..

t4l

I l2]

t6l

[10]

10Kr{.
6rn

_l-

2. a) State and prove parallel axis-theorem for moment ofinertia.
tn

b) Find the contact forces of the three bodies as showrLfigure below. Body A-has 20cm

diameter and 60N weight and bodies B and C have'3-0cm diameter and 100N weight
each.

t6l
..:.'.

{10l

3. a) Define limiting friction, angle of friction and coefficient of static and dynamic

friction.

b) Determine by direct integration the centroid of the shaded area as shown in figure

below

v y:b
r
i
!

b

L

Exam.
Level
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BE
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J

4. a) Explain free body diagram with suitable ex,4mples.

b) Find bar forces in members 2i b and c iffi, as indicated in figure O",o*..51leirvn
loads are'.crtical a.t the;oints. ^

t6l
-

i

[1 0]

t6l

ll0l

ll0l

!
I

-lOKN 2OK}I lOKN
a

4 6m=24m

bc-)d^) a.t2.f)
ap€lrE position, velocity and acceleration of a particle in

beu+r),b) A ball is thrown vertically upward with a velocity of 25 m/sec. After 2 ted another
ball is thrown with the same velocity, Find the height at which the two ball pass each
other.

6. a) state Newton's second law of motion ana aerivffition between linear momentum
,1.and force.

b)' Resolve-the force system 
'as -shown 

ir fig;; below irrt3?quiralent force-couple
system about O. 'r' '

lOKN

o

lOKNI

rltrf

f
8mg

5. a)

[6] 
t'"l ' '

:

3m

(
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Level BE Full Marks 80

Progrimme BCE,B.Agri. Pass Marks 32

Year / Part I/tr Time 3 hrs.

Mechanics II
./ Candidates are required to give their answers in their own words as far as practicable.
/ Anempt any Five questions.
./ The jtgtres in the margin indicate Fall Marks.
/ Assume suitable data if necessary.

1. a) "Graphical solutions are useful to simpli$ the problems.related to dyramics". Justiff
this statement 171

b) A nozzle discharges a steam of water in the direction as shoum in fig-l rnith an initial
velocity of 30 m/sec. Determine the radius of crrvature of the strean (i) as it leaves
the nozzle,'(ii) +ft€r 1.5 sec and (iii) at the mocipum height of the strean- t9I

3Om/sec
Bi. t.

t 3
A 4

.'2.,i

,A"d
particle moving along a curve path. 

I

b) A satellite is launched in a direction parallel to the surfacg of the €srth with a velocity
'i- 'r " ' of 37,000 lsnAg from an altitude of 500 krn: Detennine the altitude attained by it

wten it covers the angular distance equal to 15o. Also calculate the periodic time of
the sateilite. Take radius of earth, R: 6,370 km.

3. a) Obtain the expression for hajectory of a particle moving under central force.

b) The magnitude and direction of the working of two identical smooth balls before they

strike each other are as shown in fig-2. Assr::ning coefficient of restitution, e:0.90,
determine the magnitude and direction of the vetocity of each ball after the impact-

How much K.E. wili be lost due to the impact?

the
t4

tel

U1

iel

A B

45"

1OnT/sec 1Sm/sec

60"
Fig-2



t
..r. i-': .:.,.- ' :' . :. ; .( k'

.,{,t:::r ri'r: e;,prJsr;:i ..:" -rnetlu aiiclgy Ot Sysr.ctn Ot particleS While COnSitrerrng the

:;:,:...r-:,jrj., t'., ...!-r .. !'j "."

--::-ia:r:"i:rr' -

centre of mass-

b) A system of tbree masses is connected by massless rigid rods as shown in fig-3 . If the

three nusses.move 3m up the plane under the action of force F, find the work done

on the system. Assume F : i.36 KN, t-1 = wz = ?wt = 0.56 KN, Fa 
: 0.1 and that th.e

. ,fiiaXimgrrr frictional force is,developed'betweeffeach mass and the surface.

F

'f ]:g't'

'u1.

{e}'

$i

-

Fig-3

300

5. a) Explain rvhat is general plane motion of a rigid body? llustrate it suitable examples. {7)

b),The cenlre:of the..douhle gear,,has ',elociry,cf:2.4. mlsec'and .an accelera'' '" oi ..' . - '

6 r"/sec2 to the rigUt *s olcwp in fig4. Recalling thar iower'iack is stationary,
deten'ninJ (i) ttre angular accel,eration of the gear, (iD the acceleretion of pgints B, C
and D of the gear. ;,, t9l

8e=6rnlsecz fig-l

D

6. a) Explain what is ftee vibration of a rigid body? Hb'*, the effective length of vibrating
plate can be obtained #hile dealing with the free vibration of arigid body?

B

LJ
E"ig-S

45"
300

i7I

I

A

b) The extremities of a 1.5m rod of mass 30 kg moves freely w'ith no friction along iwo
straigilt tracks as shown in frg-5. If the rod is released with no initial velocity from the
position shori'n, determi:ie the angular acceleration of the rod.

',i

leI
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Basic Electrical

/ Candidates are required to give their answers in their own words as far as practicable.
/ Attempt All questions.
{ Ihefigwes'in the margin tudicate Full Mar*s.
{ Assume suitable dota if necessary.

I. a) At room temperature of,20oc, the current flowing at the instant of swirching of a 40W
filament lamp with 220V supply is 2A. The filament material has a resistance
temperatue coefficient of 0.005/"C al 20"C. Calculate the working temperature of
filament and current taken by it during norrnal working condition- t6I

b) Derive the formula I = n.A.e.V where the symbols used have their usual meaning. t5l

c) Apply KVL and KCL to determine cunent I; through lC! resistor in the nenuori<

s,hownbelow. za t5l

o -'l

8V to

2. a) Define maximum power transfer theorem and derive the csuditioe for maximum
power transfer across the load resistance. t8I

b) Find ttre current in t he branch BD of the circuit givan below by using Thevenin's. t8l

f

B

D

A

+

l8I

t8l

10v

3. a) Derive the equation for instantaneous current flowing through a pure inductor when
excited by an ac sinusoidal voltage v = vm sinwt . Draw the wave form of voltage and

current'hnd also show analytically and.graphically that it does not consume real
power. :

b) Find the value of I, in the circuit shown below by the method of nodal analysis.

A
lo

qv

3Q
l0 c)

o

i

lo



.r-FE

+ ..:

Yl-

4. a)

b)

c)

5: a)

-b)

What do you understand by dynamically and statically induced emfs? Hence define

self and mutually induced emf and mapetic coupling between two coils.

Deqive an expression,-for the equivalent inductance of two inductors when they are

cormected in series (i) adding combination (ii) Opposing combination

A l0 O resistor is connected in series with a l00pF capacitor to a 230 V, 50 Hz
sqpply. find (i) The impedance (ii) Curent (iii) Power factor (iv) Phase angle (v)
Voltage across the resistor and the capacitor.

Three elements, a resistance of 1.00 C), an inductance of O.lH and a capacitance of 150

pF are connected in parallel to a 230 V, 50 Hz supply. Calculate the : (i) Cunent in
each element (ii) Supply current (iii) Phase angle between the supply voltage and the
supply eurrent with the help of a phasor diagram.

In the circuit shown in figure below, deterrrine the equivalent impedance that appears
across the temrinals AC.

t4I

t6l

t6I

t6I

t_41

A I

Zz=QOn2S) Zs<a'irc>

c) For the 3-phase delta connected circuit below. Determine the line currents and total
active, reactive and apparent power.

220V

t6l

l
'1

1

I

I
i

i

-;

I

l

,t*+

,.i

i

!

:

' :,

15<3oo



I

05 TRIBHWAI{TJNIVERSITY
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Exam. llegullr'/ llucli
Level BE Full ltflarks IN

Prcgramme
BCE, BME,
BGE Pass Illarks 32

Year / Part ttfi Time 3 hrs.

- Basic Electrical

r' Candidates are required to give their answen in their own words as far as practicable-
r' Auempt All questions.
/ Theligwes inthe margintndicate Fall Marhs.
{ Assytne suitable data if rccessary.

l. a/ Define ideal current souroe. Showthat if crr is tlrc resiitance temperature coefficient
\/ of a.conductor at temperature tl oC then resistance temperature coefficient at t2 oC is

bv ol
" l+cr,(t, -t,)

A coil has a resistance of 18 Q when its msan temp€rature is 20"C and of 20 fl wtren

c)

its mean temperature is 50oC. Find its mean temperature rise when its resistance is 2l
CJ and the ambient temperature is 15"C.

Find Vxy in the figure.

2

3fi 5fi

tsI

tsI

t5I

t4l

I6I

v
l

i

I
t

I

!

:

i

x

5V o
5V

equivalent resistance of the given network.

10rr

Y

z. a)z{t* t5l

b) Determine the value of R for ma:rimum power to R and calculate the power delivercd

under this condition.

6f,,

t2Y

c) Calculate the voltage drop across 3 Cl resistor using Superposition Theorem in the

circuitgivenbelow 
6n

l0v 10c,



I

I
\,{ zuper node and needs with suitable example.

capacitance and inductance. Also classi$ the capacitors on the basis of
shapes.

the Rms value and Average value of the voltage wave given below and

hence compute tbe form factor.

t4l

t41

t8l
c)

u

A
0

3 tirrtg.j

4. a)..Explain the operation of purcly capacitive circuit excited by a sinusoidal source and

,/ hence prove that average power consumed by such circuit is zero- Draw necessary
" waveforms. t6l

$fftne circuit given below, calculate the current I. Draw the phasor diagrmr of the

J circuit. t6I

3rt 8f,!

V = 10020"

40 6c)

., gYh" supply system is 230 V, 3-phase, 50 Hz Determine ths r€adings of, wattmeters
Wr and Wz. Phase sequenee is AB-BC-CA. i7l

A

,_ !-
a\,' Wl

t
I
t

B 25<90"

(
rWz

- t *"

I
I

5. a) Derive the equation for the instantaneous curent when A.C. voltage is supplied to a
series R-L circuit. Draw phasor diagrams and analyze power in the circuit. t6I

ffialculate the amount oJ curent through the neutral of a balanced 3-phase star\-/ connected circuit. Also veri$ with the phasor diagram. t3I
clp electric circuit is being supplied by an ac. source of 100 V rms. The circuit has a

r-l resistance of 10 O, inductor of 12 Cl reactanc€ and capacitance of 8 O reactance
connected in series. Compute the active power and power factor of the circuit. t6I

,*
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Level

Programme
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BME Pass Martrrs

Year / Part I ltl Tirne 3 hrs.

- Basic Electrical

r' Candidates are required to give their answers in their owri words as fhr as practicable.
/ Attempt All questions.
/ Thefrgpres in the mmgitt indieate Full llfarks.
{ Assume suitable data if necessary.

L a) A coil connected to a constant DC supply of 100 V drew a current of 13 A at room
temperature of 25"C. After some time, its temperature increased to 70"C and current
fell to 8.5 A. Find the currcnt it will draw when its temperature will further rise to
80oC. Also find the temperature coefficient of resistance of the coil at20"C.

b) Given the information provided in figure, calculate R3, E, I and Iz. Equivalent
resistance of the circuit is 4 O.

I

tsI

+

l6I

t5l

E
Rr

c) Apply superposition theorem to the circuit shown below to find the voltage drop V
across the 5 C) resistor.

5A

,20T 3C,

40v
v4

2. a) Why does the temrinal voltage of a real voltage source decrease with increase in load
current? Explain how a practical voltage source can be converted into a practical

current source.

b) Using star-delta transformation, find the equivalent r€sistance between terminals 'a'
and'b'.

t6I

t6I

6G'

2012
Iz

.ab



c) A capacitor with capacitance of 2 pF is connected in series with another capacitor

whose capacitance is C.. If the equivalent capacitance of the combination is l--t pF,

calculate the value of C*. What would he the equivalent capacitance il'they were

connected in paraitel?

3. a) Detennine the value of R in the given network such that 4 O resistor consumes

maximumpower.

3O 4f)l0v

b) Find the value of'I' through the voltage source using Nodal analysis.

4. a) An altemating current of frequency 50 Hz has a ma:<imum ralue of i20 A. Write
down the equation for its instantaneous value. Find also the instantaneous value after
l/360 sec and the time taken to reach 96 A forthe first time.

A coil is connected in seriei with a resistance of 30 O across 240 V, 50 Hz power

supply. The;eading of a volfineter across coil is 180 V and across resistor is 130 V.
Calculate resistance and reactance of coil. Also find pow,er factor of whole circuit. t6l

Construct a phasor diagram of eurrents and voltages in a R-L-C series circuit. Assume
R= 10.8Xfi: lxcl. o 14)

Explain disadvantages and causes of low power factor. t4]

A series combination resistor R and inductance L is driven by 25 V" 50 Hz supply.
The power delivered to R and L are 100 W and 75 VAR. Determine the value of
capacitance of a capacitor to be connected in parallel with source to improve its power
factorts 0.9 (lagging). tsl
Discuss the advantages ofthree phase ac system over single phase ac system. For the
given unbalinced delta connected load, find the phase currents, line currents and total
power consumed by the load when phase sequence is abc. Construct the phasor
diagram ofcurrents andvoltages inthe load. t2+6+27

tsl

t4l

t8l

R

t6I

b)

c)

5. a)

b)

c)

,64..ao

rq,
I

I

J,
t"

g

it:f *

80,
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Subject: - Basic Electrical Erigineering @8451)--__-:----

{

I.

Candidaps are req-uired to give their answers in-their own words as far as practicable.
Attempt All questibns.
Thefigures inthe-margin indicate Futt lllark. ' 

_
.Assume ilitabl€ datq if necessary.-

a) Distinguishbetvveen series and parallel codliection of resistances. Derive the equation
for finding iquivalent resistance of three resistances co.nnected in (i) series (ii)

.Parallel.

'!-

i

b) Find all branch currents using mesh analysis method in the following circuits.

t4I

t6l

30v

@fira the'circuit current andcurrent through each brarich using branch.current method.' t6I

240V

,

i
I

I

I
!

1

i

I
i

2. a) Find the Norton's equivalent rtsistance between ttre terminals A and B in thb given

circuit.'

B

Use mesh analysis to find the curent flowing through 2f,1 rcsistor and the potential"

acnoss the 4C) resistor.
7A

I4I

50V

I6l



al
-t.i-

c) Find the valuesof Vl, V2 and the current florning through the 4Q resistor-
r '€

I6l

:.. :,

2A

\-
;

I

I

i-
i
I

t-

i

.I
I

I

I
I
I
I

t
I

i

3. a) Using guperposition theorem, determine currents in all the resistors of the following'

-bircuit.

b) The resistance of the various anns of a wheat stone bridge are shown in figure below.

The battery has an emf of 2V. Using The-venin's thQorem,.determine the _value and

.direction ofthe currentir-l fte 40Clresistor. '

t6I

l0Q

{6I

ffo*r"the expression
2V

for eriergy stored in an inductive coil. t4I

14+41

4. a) Two currents ii and iz are given' as, ir = 10 sin(314t + xll4) A and

iz:8 sin(3l3t-'rll3)A. Find (i) ir +i2 and (ii) iFi2. Write enswer in sinusoidal form.
Also drhw phasor diagrams of the pnocesses.

b) Two impedances Zl = (lGrj5) and Zz= (S-+j6) are joined in parallel across a voltage
of V : 200 + j0. Calculate mapitudes and phases of circuir current and branch

curren8. Draw phasor diagrarn- '-a
5: a) An inductive load of 4 KW at a lagging power factor of 0.8 is connected across a

--"'220V, 50tlz supply. Calculate the value of the capacitance to be connected in parallel
with the load to bring the resultant power factor to 0.95 laggrng.

b) Tkee impedances of (10+jl0)O, (12+rt2)fJ and (2+j2)O are corrected in delta to a
3-phase system witl line voltage 400V. Calculate all the phirse crrrlents, Iine curreit$
active poweni, reactive polryerc and apparent powers. 

l

Explain trno watbneter method for a balanced star connected load. How gar-r this

:

t8I

t4I

I

I
+

20
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./ Candidates are required to give their answers in their own words as far as practicable.

'r Attempt 4!!questions.
{ Thefigures in the margin indicate Full Marks.
/ Assume saitable data if necessary.

-/'1. t)r)lfuat are ideal current and voltage sorrrces and explain how do they differ from the
rz pragSnal ones?

qy' piece of resistance wire, 15.6 m long of cross-sectional arca 12 mm2 at a
J temperature of 0"C, passes a cunent of 7 .9 A when connected to DC supply at 240 Y .

Calculate (i) resistivity of the wire (ii) the current when the temperature rises to 55"C.
The coefficient of the wire is 0.000 29 QlC

the current flowing from the l0 V source using KVL.

lo lo
5V

c)

141

t6l

t6l

1c)
5V

I

2.

IO

lo l0v
and explain superposition theorem with an example.

can a tielta connected network of resistors be converted to star connection?
with necessary circuits and equations.

theorem to find the current through 100 O resistor of the circuit below-

t4l.

16l

t6lc) Norton's

A
12o

t2Y
100 c)

o

t2o-

t2v



3.rrtrnd
</

v

the voltage across the 3 Q resistor in the following network by nodal analysis. t8l

20 10r,f
8V

the rms and average

3rt

values of the waveform given in figure below.

{

IV

./
hi;{Atalrr-the equivalent inductance when two inductors are connected in parailqt both in

\./ (a) Opposition (b) Aiding nodes.

v

+2

t8I

t4l

t4I

power in aL .b,.4,n"a}.

T0
0.5

-2

b) capacitance and capacitor. Explain the process ofcharging and discharging of
with neat sketch.

flr '' J-

active, reactive and

5. a)

the current, overall power

&vb t8l

voltage e(tp1g6 sin 314 t is applied across series circuit consisting of l0 C)

resistance, 0.0318 H inductance and a capacitor of 63.6 pF. Calculate expression for
i(t), phase difference betyee+ voltage and current, power fagor, apparent power and
active power. \./ -/ t8]

For the delta connected load, find the phase currents, line currents, power (active,
reactive and apparent) in each phases. Also determine the total active power
consumed. t8]

30C,
R

b)

Y i40cl

B

440 V i30 o

-j30Ct50c)

40C)

,t,**
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"i, 

o*, words as far as practicable.
t Auempt&.questions. t,

/ The figres in the margin fudicate Fufi Marhs.
{ Assume suitable data if necessary. , ;.

1. a) What arc ideal current and voltage sourges and explain how do they differ from the
practical ones? 

,

b) A piece of resistance wire, 15.6 m. long of cross-sectional area 12 mm2 at a
tempe-rature of 0"C, passes a currexil of lt.9 A when connected to DC supply at240Y.
Calculate'(i) rcsistivity of the wire (ii) thb current when the tempemture rises to 55"C. ,

The temperature coefficient of the wire is 0.000 29 {rlc"
c) Find the current flowing from the l0 V,source using KVL.

lo 1C)
5V

5V

t4I

t6I

t6I

o

t0v
2. a) State and explain superposition theorem'with an example.

b) How can a delta co4nected network of resistors be converted to star connection?

Explain with necessary circuits and equations.

c) Use Norton's theorem to dra m current tfuough 100 O resistor of the circuit below.

A
12c2

t2v
100 c)

t2Y

lQ i

t4I

t6l

t6I

2O

,



:::':

,,.:' ,

resistor in the fotlowing network by nodal anatrysis.: 3. a) Find the voltage acnoss the 3 Cl rg networK Dy nosar al

20 10c,

t8l

t lv3ct
8V

{

b) Obtain the equivalent inductance when two inductors are connectQd in.parallel both in ,

(a) Opposition (b) Aiding nodes.

4. a) Find the rms and average values of the waveform given in figUre below.

t8l

laI

v

+2

.,

0.5
0 T,

.,,r,-::--p-)4ofinecapmihncerand capaciton-E*plain the Process of charging'and
-eap.acitor with

c) Eetemire*e
t41

factor, active, reactive and apparent power in {{-.
Also drawthe phasor diagram.

5. a) A voltage e(t):100 sin 314 t is applied across series circuit consisting of l0 f)
resistance, 0.0318 H inductance and a capacitor of 63.6 pF. Calculate expression fory i(t), phase difference behneen voltage and ourrent, polver factor, apparent power ant
active pqwer.

b) For the delta connected load, find the phase currents, line currents, power (activri,
reactive and apparent) in each phases. Also determine the total active power
consumed. :

30c,

t8I

t8l

t8I

i
I

t

,
{
I
It
I,i
I
'i
i

i

l

I

R

Y

B

i40 o

***

i30o

-j30o50O

40C)

.dri$$:
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Subject: - Basic Electrical Engineering (88451)

/ Candidates are required to give their answers in their own words as far as practicable.
r' Attempt anyAll questions.
r' TheJigures in the margin indicate Full Marks.
/ Assume suilable data if necessary.

. a) What do you mean by ideal and practical voltage source? Explain the effect of an
internal resistance of a voltage source on its terminal characteristic.

b) A 230V metal filament lamp has its filament 50cm long with cross-sectional area of
3xl0{ cm2. Specific resistance of the filament metal at 20oC is 4xl0tlcm. If the
working temperature of the filament is 2000oC, find the wattage of the lamp.
Temperature coefficien{. of resistance of the filament material at 20"C is 0.0055 per
degree centrigrade.

c) Fin{ the equivalent resistance in the figure below, and power dissipated in the 10O
resistor.

t6l

t6l

t4I

t6l

2{'

?.
V

2. a) Determine the value of current in l0 Ohm resistor in the network shown in figure
, below using Star/Delta conversions.

sQ

()

180 V

b) USe Thevenin's theorem to find the current flowing through t5C) resistor of the
network of figure below.

9

(! 17

t6I



l6v

4C)

15c,

c) State Norton's theorem and list the steps for Nortonizing a circuit. t4]

3. a) Find the value of R such that maximum power transfer Akes place from the current

sources to the Ioad R in figure below. Obtain the amount of power transfer. t8l

b) Use rnesh current method to calculate the current through the l5O resistor in the

figure shown below.
8()

i

a t8I
I

4. a)

b)

c)

5.

b)

15f,
2A

Two capacitors, A and B are connected in series acrross a 200V d.c. supply. The p.d.

,rcross A is 120V. This p.d. is increased to 140V, when a 3pF capacitor is connected
in parallel with B. Calculate the capacitances of A and B. t

Describe phasor representation and addition of two sinusoids i3 = i1 * iz. Illushate:

i) Position of the phasors for t = 0
iil Sinusoidal waveform for increasing time.

ln a certain circuit, supplied from 50Hz mains, the'potential difference has a
nra:<imum of 500V, and the current has a ma:rimum value of 10A. At t = 0, the
instantaneous values of p.d., and current are 400V, and 4A respectively, both
increasing positively. Assuming sinusoidal variation, obtain the e;ipression for p.d.,
and current. Calculate the instantaneous values of the sarne at t =.0.015s, and find the
phase difference between them.

a) Three impedances of (100 + j0)O, (100 - j40)O and (100 + j60)O are connected
in st4r to a 3-phase, 4 wire system for which the phase voltage is l00V and its
frequency is 60H2. Calculate the three line currents, active, reactive and apparent
power per phase. Also find the current through the neutral wire.

A voltage of 200153.8 is applied across two impedances in parallel. The values of
impedances arc (12 + jl6) Ohm and (10 - j20) Ohm. Detemrine: (i) Total impedance
(ii) total current drawn from the circuit (iii) Current flowing thryugh each parallel
branch (iv) Power factor of the wtrole circuit (v) Active, reactive and apparent power.
Draw 

the 
phasor diagram. 

+*r

t4l

t6I

t6J

t8l

k)

A

Rs)

2Qsl
+
I

-

t8l



Reeularp-xam.

BE FuiI Marks 80Level

Programme BCE; BME Pass Marks 32

r/II Time 3 hrs.Year / Part2068 Bhadra

Basic Electrical
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1. a) What do you mean by ideal and practical voltage source? Explain the effect of an internal
resistance of a voltage source on its terminal characteristics.

b) The coil ofa relay takes a current of0.l2A when it is at the room temperature of l5oC and

connected across a 60-V supply. If the minimum operating culrent of the relay is 0.1A,
calculate the temperature above which the relay will fail to operate when connected to the

same supply. Resistance-temperahue coefficient of the coil material is 0.0043 per "C at 6"C.

c) Find the current through 4C) tesistance.

1.6 fi

1.6 (}

[2+3]

t6l

tsl

t6l

6rl

40V

2. a) State and explain Kirchoffs laws. Determine tlie current supplied by the battery in the circuit
shown in figure below.

1000 100(l

300 a

12+4)

+
100 v

b) Obtain the voltages at eachnodes by applying nodal voltage analysis.

0.5 v
+

20 2A

2 A

c) Qtate and explain }.Iortorils theorem with an appropriate example.



:.3..a) State superp.osition theorern.

the voltage dropV across the

Apply superposition
5C) resistor.

theorem to the circui; shoyn below to'find

3
2A

60v

b) Find the value of R1 such that maximum power will be transferred to Rs. Find the vaiue of the

maximunr power. t8l

n

Rr

o

z

15V

4. a) Derive the equation for instantaneous current flowing through a pure capacitor when excited

by AC sinusoidal voltage y: V. sinrot. Draw the waveform of voltage and current and phasor

diagram of the circuit. Show anplytically and graphically that it does not consume real power.

b) Calculate the RMS and average values of the rectified sine wave of 50H2.

t4l

t6l

I

100A

On2ntne
c) Two coils A and B are connected in series across a 240Y,50}J2 supply. The resistance of A is

5C) and the inductance of B is 0.015H. If the input from the supply is 3 kW and 2 kVAR, frnd
the inductance sf A and the resistance of B. Calculate the voltage across each coil.

Two impedances consists of (resistance of l5O and series connected.inductance of 0.04II)
and (resistance of 10O, inductance of 0.1 H and a capacitance of 100 pF, all in series) are
connected in series and are connected to a 230V, 50Hz a.c. source. Find: (i) current drawn,
(ii) voltage acro3s each impedance, (iii) total power factor and (iv) draw the phasor diagram. t6l

What are the two ways of connecting a 3-phase systern? Draw their phasor diagrams and
write down the relationship between phase and line voltages and crurents for these systems. t4]

Define power factor and explain the disadvantages and causes of low power lactor? t6l

List out the advantages of3 phase system over single phase system t4]

Explain2-watfunetermethodforthemeasurementofpowerinabalancedttrreephasetg3d;.....-."*'=....,',
How are the readings of the two watuneters affected, when the load power factors is very low '[6i]. 

'.. , , ,

A Z:?A\1,3-phase voltage.-is applied to ba-lanced delta: connectedi3-phase:lltidd'' 6f:-hase .,rir,r;l:' '

impedance (15 + j20)O. Calculate: . , :. [6]

t6l

s. a)

b)

c)

6. a)

i) The phase voltages
ii) The power curreut.in each line
iii) The power consumed per phase
iv) Draw the phasor diagram
v) What is the phaSor sum of three line currents? Why does.ithaveLthiswalue?r :"' : '. rt:-r:.r:

*rtrl
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1. a) What do you understand by an ideal crurent sourci:? flow can it be made a practical current

soluces and why should we do that?

b) What is the difference of potential between X and Y in the network shown in figure below.

4Y

2V 3C)

t6l

tsl

5V

+

I
i.

,i

c)
temperaturebf 25oC, After 5 hours of operition, its temperature rises to 65cC aud currert

1ed.UcestoSarrry.Ciil"yl-utEr, , 
t , .,,[51

ii -c.*.nf*'irlrritsterirperatuiet"sinir-"-"seato1ido6'- :-- ":':':''-- i :- 1"'- : 'i'i''-- -'-j "

8V
A coil is connected across a constant dc source of 120V. It a eurient of 12 Arrp at room

ff'zuie eiven' : ":.1-:::q.:i,g-tp-g.1p:a.*f6l,r-

ii) Temperature coefficient of resistance at:30"C

2. a) Find the cunent I ia the circuit of figure given beiow by applying nodal voltage ,rxrlysis.

18V
tzy

t6l

6C)

t

-ifi B'
a,u,

" 
. :. - !) : GaleulaJe ilie*cuirept+1x.su&-;.tlg" galvanometer ip the bri-dge 9ire..+lr+S ;|g;4 u8c

+ :

ri
!t:

- t.

-:

ii
i-,

t_

l5o
A

+ 10r)

t
B

..:

.i

I
r^

20v

4f)
e:::



I
i' 3 a) State reciprocity theorem. Veriff the theorem in the network given below

6f)

2e

i1l

V: i2V 4Cl

40

J--t
b) Calculate the cwrent ih the 6Q resistor in the network showu below using Norton's theoreill. t8]

tCI
9V

c) Why do wg express an.ry _voltagg <ir curent by its RMS value? Discuss.

V*:100V'

0 rll4

+

TE 2rc 9rll4

4. a)-ln a

b) Determine the.ayirage an{ r.rnq. values of voltage for,sinrr.soidhl voli5ge waveforur as.shown

ID t6l

14l-

i4l

' i,-
iI

I

si ,f̂
ld).l

o0lsl
3l

3rt r6

c) ExplaiB with diagrars u4rat{o youunderstandby

' .,,.,,j),',,Su,Pse i1.
ii) Lagging and

'.rj,.., .l 
'." 

,, . .

).

.A

iii) Leadjng quantities applied to sinusoidal ac system.

a) An emf, eo : !41.4 sin (3771 + 30") is impre5sed on the irapedance coil having a resistance of
4() and an inductive reactance of 1.250 measured * 25Hi. What is the equation of the
current?Also find the equation for the resistive drop 

"* 
and inductive drop e1.

b) Define power factor. Erplain the requAement and the method of its correction.
c) List out the advantages of 3-S system over single phase system. - l

a) A,lalanced star connecred Ioad with impedance (i0+j5)O per phase is fed from a balanced i
.,.-phaself}.yoitrupnl';calculltei'.,,-..'..-,'r-l ...-... -:,...;:.l'..,.-

i) The phase voltages
ii) The line currents
iii) The power absor-bed and

c)- Explain 2-wattl'neter rnefiod tbr the measurement of pciu,er in a balanced three phase load
How are the readiiigs of the tri,o q,attmeters affecred, rvhen the loaci is pureiy resistive?

***

i61

i6l
i4j

iJi
ir.j'
: ...

I

i8l
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The temperature rise of the machine field winding was determined by the
measurement of the winding resistance. At 20'C the field resistance was 150 ohm.

Aftpg4]Uing the til/!' for 6 h , the resistance was found to be 175 ohrn.

If the temperature coefficients of resistanii of the copper winding is 1 .57x76-sl"C at
0oC, deterru-ihe the temperafure;ise of the machine.., , :.
What :re ideal and practical r,oltage and curent sources? Explain.

ealculate the current in the l.5f) resistor in the network .tol*, in figure below ,ring

10C)

1A

15C)

-- 
iOV

b) Determine the current Ir through 15f) resistor in the network by Norton?s theorem.

10f)

Ir

15Q

the criirent through 10O resistor for circuit

+

J.

.L

10C) 2C2

50v



-. :.::' ;'1":-l;': ':::"-":"---t' '='-':",:"..--"" t' ' 
-'-:-

ue of R 
lto ,.""i-re rnCIiimrim power and fie maximilm power

b',\ Caiculate the val
received by rt for the circuit shov':r beiou'' '

R
72Y

4. a) A series circuit consists of a resistance equal to 4C) and inductance of 0.01H. The

applied voltage is \,:283 sin (300t + 90') voits. Find

i) The power d.issipated. in the circuit
ii) The expression for i(t)
iii) Power factor and
iv) Draw a phasor diagram

b) For the circuit below, calculate

i) Mag4itude and phase angles of current in Fach of the branehed,

ii) Active, reactive andrappareqt power and power factoi of.the.cir'cuit, and
iii) Draw the vector diagram indicating branch currerrts arrd supply voltage

5. a)

b)

I

'=-6. a)

b)

30f)
400 sin 300t

5OmH 83.3pF

Describe.the advantages of three phase AC system over single-phase AC system.

Three phase baianced load consists of three similar coils, each'of resistance 500 and
inductance of 0.3H. The supply voltage is 415V, 50H2. Calculate (i) The line current
(ii) The pbwer'factor (iii) Totai poiryer consumed and (iv) Draw the phasor diagrarn.'
Take Rxg as phase sequence.

Define power factor and e>qplain the disadvantages and causes of lowpou'er factor?

A single-phase 50Hz motor takes 20A at 0.65 power factor lagging from a 230V
sinusoidal supply. Calculate the KVar rating and capacitance to be corurected in
parallel to raise the power factor to 0.9 lagging, What is the new supply current?

*.* *
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l. a)

b)

c)

2- a)

b)

What do you mean by ideal and practical current source? Explain the effect of an
intemal resistance of a current source on its terminal characteristics.

A I kn length of wire having a diameter of 11.7mm and of resistance 0.031Q is
drawn so that its diameterbecomes 5mm. What does its resistance becomes?

An inductor is to be made with a coppq wire wound on an-iron core having mean
tength of 50cmiwith a,,.c-ross:sectionJ *"" bf 60mrn2. If'the required yitue of
inductance is 70 rnII, calculate the number of tums required. It is given that the
relative permeability of the core is 1400.

State and explain Reciprocity Theorem with suitable example.

Calculate the value R that will absorb maximum power from the circuit shown in
figure below. Also calculate the maximum power drawn by it.

2Q

t4l

t6l

t6l

t4l

t6l

t8l

-

R 5A48Y:'

, c) Calculate the curren! ttrough 15O resistor in figurc grvln below-

r2c,- 10C)

6c)
15C)

r61

5c)
.l RA -- 48V

3. a) Using nodal analysis, determine the current that flows through resistor R:.

R3

Rr
I.2KQ Rz

2.2K9t
R4

l.8KO

Subject: - Electrical Circuits I

/ Candidates are required to give their answers in their o*n words as far as practicable.
/ Auempt lllquestions./ Thefigures in the margin indicate Fuil Marks-
/ Assume suitable data if necessary.

50v
20v

1.5KO

2mA



,,

v
ih)

4. a\

b)

For a three-phase balanr:ed load" vwite eqrrations for (i) reactive Dower ne. nhal
(ii) total load reactive power in terns oi Yl anri is, (iir) appdrent power pcr pnabc,
(iv) total apparent power in terms of vp and Ip, (v) total apparent power in terms of vr-
and 11 and (vi) cos0. Briefly explain each equation. t8l
Derive the equation for instantaneous current flowing through a pure inductor when
exited by AC sinusoidal voltage V = Vrsinot. Draw the waveform of voltage and
current and phasor diagram of the circuit. Show analytically and graphically that it
does not consume real power. t3+2+3]

For the circuit diagram shown below, determine the voltage V across the 5C)

impedance and specify it in time domain when <o = 2000 rad/s. t8]

2ZA"

+{;n,

)

F

I

I

l
I

5. a) 'The power input to a motor is measured by two wattmeters, which indicate 40KW and
50KW respectively. If the power factor of the motor be changed to 0.8 leading,

' determine the reading of two wattrneters. The total input power remains the same.

' Draw vector diagram for the second condition of load. '

- 
b) Explain the importance of power factor in an ac circuit; with suitable example. How

power factor can be improved?

c) The tuio impedances in the circuit sholvn in figure below are 21= (lK + j2.7K)A and

Zz-'fl.90 -jl.6K)O. The totat current takenfrom'the.,supply is t5.mA..Cal9ulate,the
two bizinch currents.

::ii,:i:.,:,:." ;:.::

t6I

t4l

[6r
i

I

ZrSupply

lz

-Zz

***
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1. a) Explain the effect of internal resistance cf a current source upon its terminal
characteristics.

An aluminium wire 7.5m long is connected in parallel with a copper wire 6m long.
current of 5A. is passed through the parallel combination, it is found that the

current iri=tre aluminium wire is 3A. The diameter of aluminium wire is lmm.
Determine the diarneter of copperwire the resistivity of copper is 0.017p0-m and that
of alurrinium is 0.028pC1-m. t6l

c) Using superpositibn theorem, find the curre,nt jii resistor Rl in the circuit shown in
figure 1(c).

R:= 'Ro:4cl t6l

Iigure 1(c) - ..
Rr :4Cl

l4l

t6l

+

E ,.:i.:1i:'r'r.'iir+dr;:i:5,I.:gj- ....-.---' ; ..i1:',' , '

Br
24Y :2{2

Z. a) Using Kirchhofs law, calculate the current through r.he galvanometer in the bridgi.
- circuit shown in figure 2(a).

1C) 2A

,:-
.,... |,:..:. :2r.1:-a..f:,::ri. ,L- : , .- 

,.ii:.::;;:5.1::t,tgi.S:

20 3cJ
Iigure 2(a)

2V
b) State and explain Norton's theorem with an appropriate example.

c) Consider the circuit shown in the figure 2(c). Determine

i) the value of R so that the load of 20Q should draw maximum power.

ii) the value of maximum power drawn by the load.

+
t4l

t6l

li

I

I

a
K

+

b

= l2{2
- 18V

+
Bz

180V

figure 2(c)

20o



b) For- a three-phase balanceci load. write equatiDns fli ii) t"rgiiv'e pctY:r cer phase.

(ir1 1a',.tr1 ls2d i,:aitil,e Dower in terms cf V1 aric i;. liii) aiil^,a-tent pcrve.r: pel phase.

(iv) rotal'apparenL pow'er in terms of Vp and Ir,. (,'; i'jiiri aPiiatlcl., 1;' '-. .;. ;::': -' ':{'t'
alrci 11 anci (vi) cosO. Briefly explain each equaticn.

1. a) Derjve the equatron for instantaneoqq current fl or.i,Ilr,g tlrough a pure inductor when

erited"by AC siirusoidai 'voltage'Y 
='V.sinot. Draw.the.. waveform of vQitage anci'

of the circuit. Shorv analyrically a4d graphicali.v that

the .circui t diagram -shown below. determine the voltage V across rhe '5f)

'irnpedAnce'and it,in, 2000 rad/s.

[8;

[3+2=.3 ]

t8l

I
"210".

The powgr input to a motorris measureci by two wattmeters- wtrictr indicate 40KW and

50KW respectively. If the pcrwer factor of the motor be changed to C.8 leadirrg.
det€gnine the reading of trvo wattmeters, The totai .input pow-er remains the sanre.

Draw vector diagram for the second condition of load. i .: ' ',

b) Erpliin'tfrE'importance,of,poune*.factor in an ac ci5cu!g.,wi!l gujtaple exprple. llow
power factor can be.irnprovgd? ' '' :i,ili'i-l :*i',i:rc.'::i:tir::,J,, ;:,''rr";,',i;y*.{-, .[-4J

c) The two impedances in the circuit shown in figure below are 21::(lK* + j2,7K)Q and
' Zz: Q90 -j l.6K)O. The total current taken from the supply is 15.mA. Calculate the

two branch currents. t6]

i

5. a)

t6l

I

Ir I2

supply /-l

***

V-
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i. Define buffer capacity and buffer range. Calculate the concentration of sodium benzoate
that must be present in 0.1 M benzoic acid to make a buffer solution of pH 3.7 (K. for
benzoic acid is 1.8 x 10{) 12+37

2. What is electrode potential? How does it originate? What will be the reduction potential
of Znz*lzn electrode when zinc metal in contact with 0.1 M HzSOr at25"C. Given
Eo**= +C.768V. U+l+31

3. Define heterogenous catalysis. Describe the absorption theory of catalysis with suitablb
example. Write any two criteria of choosing catalyst for industrial purpose. tl+3+1J

4. Global warming is one of the buming issues of the world. Point out major causes of
global warming, its impacts and also control measures. U+2+21

5. What do you mean by water pollution? What are the major water pollutants, mention their
adverse effects. 11+2+21

6. Explain preparation and uses <if polyphosphazines and polymeric sulfur nitride. {2.5+2.51

7. What is biodegradable polymer? Mention preparation and uses of the following. U+2+27

a) Epoxy resin b) Polyurethane

8. Girp reasons for 12.5+2.51

a) Cu(I) is diamagnetic u,here as Cu(II) is paramagnetic.
b) TiO2 is white but TiClr is violet.

9. Give reasons: [2.5x2]

a) The components formed by symbol 'V' element in +5 oxidation state are colourless
but those formed in +3 oxidation state are colourful.

b) Transition elements are mostly paramagnetic.

10. What do you mean by effective atomic number? Give IUPAC name and calculate the
effective atomic number ofthe following complexes. U+4]

a) [Fe(CN)o]3-
b) [Ae(NHr)r].
c) [Ni(CN)c]*
d) [c(H2o)d]'*

I l. What are the inner orbital and outer orbital complexes? Explain formation of [Fe(CN)6]+
on the basis of valance bond theory and predict its magnetic behavior. 12+31



. , ij ,-,:i+:jr?. iii i.

t

.:

!

!

12. Explain why SNI reaction gives both retension and invertion isomers but SN2 gives only
invertion isomer. Write the rnechanism of given chemical reaction. 12+31

(CH3)3C-Br+ NaOH + (CHr)rCOH+NaBr

(aa)

13. Distinguish between enantiomers and diasteriomers. Show these isomers in 3-bromo-2-
butanol. 12+31

14. What is an explosive? Classify explosives with examples. What is the requirement of
good explosives? U+2+21

15. What are eiimination reactions? Write the differences between Er and E2 reaction
mechanism taking suitable example. [+4]

16. a) What is lubricant? Write about the application of different types of lubricants. U+21

b) Write the characteristics of good paint. Lzl
+**
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l. How does electrode potential originate? Define standard electrode potential. Write the

r cell notation and cell reaction of Zn-Cu cell. l2+l+27

2. What is meant by buffer solution? Calculate the concentation of soditrm formate,

HCOONa, that must be prcsent in a 0.10M solution of formic acid to produce a pH of
3.S0. [K for formic acid is 1.8x104]. [l+4J

3. Explain the terms: (a) Homogeneous catalysis (b) Catatytic poisoning (c) Promoters. [2+1.5+1.5]

4. What are major $ases responsible for causing green house effect and how are they

released into the atmosphere? Give an ac0ount of the globel efforts to control the release

ofthese gases. tl+2+21

5. What are the main sources of water pollution? Write the effect of water pollution on

mankind. Mention the measures to control water pollution. ll+2+21

{. Write short notes qn: (a) Sulphrr based polymers (b) Polyphosphaziires. [3+2]

7. a) What are monomers of: (i) Polyurethane (ii) Nylon 6,6 (iii) Bakelite (iv) Epoxy resin. tzl
b) What are the engineering application of : (i) Polyvinyl chloride (ii) Conducting

. polymer.

, 8, Why do transition metals: (i) Form complex compormd (ii) Exhibit variable oxidation

' st'Ies tl+2+21

9. Why are 3d-series elements calted transition elements? Give their characteristic on the

basisofvalency. , 12+31

10. Differentiate betweeri low spin and high spin compiexes. Explain the geometry and

magnetic betaviour of [Ni(CO)a]o on the basis of valence bond flieory l2+3;l

ll.a) Differentiate between complex salts and double salts. Calculte EAN of the central

metal atom in Fe(CN)o l2.5x2i

b) Write the IUPAC name of the following co'ordination compormds.

12. a) Mention the importance of primary and low explosiyes. Give the preparation and uses

ofTNT and TNG.

13. a) What are lubricating greases? Give thcir functions.

b) Showyopr acquaintance with 6ryes of paints

$r

-!

tsI

L

u+2+21



r- I

I

i

i
i

14. What is optical activity? Give the sterioisomers of tartaric acid. Would you expect the

following compound to be optically active? Explain. U+3+U

HOOC COOH

15. How do SNI and SN2 reactions differ in haloalkane? Mention the factors which regulates
the reaction. [3+21

16. What do you mean by Elirnination reactions? Explain the reaction mechanism for rhe
dehydrohalogenation oftertiary alkyl halide. 12+31

tt+

H

I

c
I

Br

H

I

C

I

Br

l

I
I

I

I

a

{

I



22 TRIBHWANUMVERSITY

INSTITLME OF ENGINEERING

Examination Control Division

2068 Bhadra

Exam. Resular
Level BE I F'ull Marks 80

Programme
BEL,BEX,
.BCT,BME,-

BIE
Pass IVIarks j2

'Vear,/Part=- iltrtr., ,. .Time.., ,.. 3 hrs.

Subiect: Chemistry

/ Candidates are required to give their answers in their own words as far as iiracticable.'i'-r 
: i 1 r i

{ Attempt 4ll questions.
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{ Assume suitable data if necxsary.

1. How does a galvanic cell differ from an electro$ic cell? Calculate the emf of the
following cell at 25oC gving electrode reactions and cell reaction.

cqG)cd+t(0. 0 1 M//cu*i(o. sM)cu(s)
Eocd*/cd : -o. 1 4ov, Eocu*/cu = 0.34v

2. What is a buffei solutiou? Discuss the mechanism of buffer action with suitable
examples.

3. What is meant by iatalysis? poini;rit its importance. Oiscuss
formation theory of catalpis with suitable exanrples.

4. Brief discuss sonrces of organic and-inorganic substances responsible for water pollution.
Point out their adverse effects possible remedies.

5. a) What is meant by global warming? Give its causes and corseque,lrces.

b) What is the photochemistry behind ozone layer depletion?

6. a) What are chalcogenide glasses? Give their uses.

b) Give the preparatioir and applications of silicone rubbers.

7. a) Give thepreparation and applicatious of bakelite and pcilyuethanes.

b) What are the advantages of conducting pollmers?

r. a) What are transition elements? List the industrial application 3d fiansition elelnents.'

b) Vfhy do transition ele,ments show variable oxidation states?

9. Explain the foilowing features of nansition elernents with refeiencd to 3d tansition
series:

a) -Formation of complex compounds

b) Formation of colored compounds

10. Differentiate between complex salts and double salt. How does Werner's theory explain
the bonding in complex salts?

11. Write the formulae of following:

r) Potassium hexacyanoferrate (iII) : : ' :

ii) Trioxalatoaluminate (III) ion
iii) Trist ( ethylenediamine) chromium (III) chloride
iv) Bis (benzene) chromium(0)

[1+4]. :

..'.,..a.-t..r-','

intermediate compound

u+1+31

[3+2]'

t3l

121

12.5) '

[2.s] '''
l4l

tll
'lt+21 

,

t21_.

[1+4]

13+2)

[l+4]
121



-1-03 ::,., *ues Vr-r.re boncl t.rcuri exp.laur the ;brmatio; of [i.IiG\fi)rf': .pt.iai'ii it
magnetic behaviour.

12.Whatare low explosives? Write their uses. Give the preparation and applications glycerol

trinitrate.

13. a) What are lubricating oils? Indicate their importance in engineering.

b) What are paints? Discuss any two tlpes of paints indicating their applications in
urgrneering works.

14. a) What are geometical isomers? Gve an exarnple specifying Z ondB configuration.

b) Show your familiarity with enantiomerisrn diastereomerism.

15. Discuss the unimolecular nucleophilic substitution reaction mechanism in alkylhalide
showing the stereochemistry. What type of solvent favors this t1rye of mechanism?

16. What is meant by elipinatioR reaction? Discuss El and E2 reaction mechanisms.

t3l

[2+3]

121

t3l

121

t3l

[4+l]

ll+41
*+*

-

::. -::. '.. ,-"'. .:, i : - _ ;. .. , l"t , '., " -, i,:: l; .:::. ". i-: :::r.r i:. I . ;: .:: '-
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1. What is meant by standard eleckode potential? Give the electrode reactions.and calculate
the emf of the following cell at 25oC. [1+4]

Fe* : Fe 
++r +el, Eo = 4.7TV

..::.,::':.: ..;.[Nitl=0.2M,[Fe+]:g.i1yg[Fe+I.:lM. . ..':, ',:,,'., ,.,--...' '.'. 'r'i., .-

2. What is a buffer? 1.64 g of anhydrous sodium acetate is addeil to 200m1 of 0.2M acetic
acid. What is the pII of buffer? Calpulate the degree of ionization of the acid in the
solution.(Ka of acid = 1.8x101r U+41

3. Describe the adsorption theory of catalysis with an example. How does a poison parulyze
the activity of a catalyst? Give any two induskial applications of catalysts. [3+1+1]

4. Write short notes on: [3+2]

a) Global warming
, b) Acid rain
' 5. What is meant by soil pollution? Point out the major sources of soil pollution, their

adverse effect and their possible remedies. [+2+1+l]
6. a) rifhat are pollphosphonitrilic compounds? Give-one method for the preparation.of -.: .....,,

polyphosphonitrilic compound and mention the uses. t3l

b) What are silicones? Give anytwo uses of silicones. l2l
7. a) What is a thermosetting polyrr.er? Write down the uses of epoxy rasin. t?l

b) What are conducting and biodegradable polymers? Point out the applications of
conducting polymers in engineeriirg. t3]

8. What are transition eleme,nts? Exptain the variable oxidation states exhibited by 3d series.
Why does the transition elements form allof [1+3+1]

9. Explain the followings: [3+2]

a) Transition elements are good in forming complexes.

b) TiOz is white but TiClr is violet ..' ' '

10. What is complex salt? Give the main postulates of Wemer's coordination theory. [1+4]

n



U

I 1. a) Explain the formation of [Fe(CN)6]a- on the basis of valance bond approach and ' t3lpredict its magnetic behavior.

b) Write the IUPAC name of the followings; ' l2l
i) K3[Fe (CN)61

ii) Na3[Al CzO+)i]
iii) [Co CI.CN.NO2.NHr3]
iv) [Cr CNOr)o]]

12. What are characteristics of an explosive? Give the preparation of glycerol tinitrate
(GTI.I) and trinitrotoluene (TNT). Point out theindustrial applications of explosives.

u+1.5+1.5+11

13. a) Whatispaint? Givetherequisitesof agoodpaint. [1+2]

b) What are lubricating greases? Give their functions. U+11

14. a) Define enantiomers, racemic mixture and meso compor.rud grving one example of
each. Also comment on their optical activity. i4l

b) Draw the structure and specify Z and,E qorfiguration of 1- promo-i chloropropene. t}]
15. Explain the S12 reaction mechanism with reference to hydrolysis of alkylhalide. What
. typt of solve,ut favors this type of path? How can you say that carbocation is not formed

during SN2'reaction? t3+1+11
'16. Write the mechanism of unimolecular elimination reaction.'How does it differ from
::,-:, ,bimolecular eliminationreaction? : [3+2)

*t+

";," :

:1

-"1

I

I

-
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'/ Assume suitable data tf necessary.

.1. What is normal hydrogen 6lechode? d galvanic cell consists of a metallic nickel plate
immersed in 0.1M Ni(NOs)z solution and a metallic ptate of copper in 0.2M CuSOr
solution. Calculate the emf of this cell. [2+3]

2. What is corosion? Calculate the pH of a resulted solution when 0.1 gm of NaOH is
, added to 200m1of 0.1M acetic acid solution. (pK" :4,.74). U+41

3. What is catalyst? Explain positive and negative catalysis with two examples,for each. ll+2+2)
4. Define heterogendous catalysis. Give a brief accourrt on theory of Heterogeneous

catalysis. [1+4]

5. Give an accourrt uf acid rain? What are the sources of CO and SOz pollutants in air? How-
are they controlled? ' L1+2+2)

6. What is ozone depletion? Explain its causes. Mention the major pollutants of water? L1+2+2)

7. Differentiate thermosetting and thermoplastics polymers. Write the name and the
preparatibn of the organic polymers that. are ur"a 

-for 
(i) 'Preparing ropes and socks

(ii) Preparing non stick cooking utensils. [2+3]

8. What is linear chain polymer? Write the preparation and uses of different types of sulphur
bases inorganic polymers. [ +4]

9. What are d-block elements? Give the electronic configuration of 3d series. Mention- 
which d block metals are not considered as transition as transition metals and rvhy? 11+2+2)

10. Explain the following: [2+3]

a) Transition metals exhibit variable valency.

b) Transition elements.are very good in forming complexes.

11. How does the valence bond theory account for the following faqts? t5]

a) [Fe(CN)6]a ion is diamagnetic but [Fe(CN)o]-3 is paramagnetic

b) [Ni(CO)4]0 is diamagnetic and tetrahedral

I

LJ

I

I

I

i



t

I

12. Identify tire comgrlex ion anri legendo in the compounC [Co(NI{l),,1Ci,. S'rite the fcriitulac
oithef.oi.oln,ingco-ordinationcompounds..:,
a) Dichloro tetra-aquo chromium (III) cation
b) Tris (ethylene diamine) chromium(Ill) chloride
c) Dicyano argentate (I) ion
d) Bfomo p"nia-a**i# cobalt (III) sulfate
e) Sod. hexa nitrito cobaltate(Ill) :*sf) Hexa-cyanoferrate (III) ion "T'

13. Define Dynamite and plastic explosive. Write the preparation, properties and uses of
Nitro cellulose. [2+3]

14. What are greases? Mention their specific uses. Write short note on varnish. l2+l+21

15. What is optical isomerism? Comment why presence of chiral centre is not sufficient for
the molecule to be optically active. [1+4J

i6. Explain the reaction mechanism involved when primary alkyl halide react with alcoholic
alkali and aqueous alkali. lsl

*+,1.

I

I
6a
a,ti':,'"".:.

I

a

-

EI

*
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/ Candidates are required to give their answers in their own words as far as practicable./ Attemptlllquestions.
/ . Thefigures in the margin indicate Futt Marks./' Ass*me'sn'ildbk'ditaifnecessary----'* ,:' :.i:.,..., .- ..

Grouo A

l. a) Dcrive S-chrodinger wave equation for the wave mechanical model of an atoh and write the significancc of
v and v2.

State Heisenberg uncertainty principle. How this principle goes against Bohr's theorf Explain.

What is de Broglie's equation? Derive a relation between wave length (1,) associated with particle of mass m
moving with a velocity V.

b) Calculate the de Broglie wavelength for a ball of 200 gm mass moving with a velocity of 3x l0r0 cm/sec and
an eleclron moving with the same velocity. lVhat ttrese values indicate?

3. a) What is buffcr actisr? F,xplain cleariy why a solution of weak acid and its salt with a strong base behaves as

b)

2. a)

l5l

ll+31

ll+21

t4l

'.t4l'" "
t4l

t4l

t4l

[2+21

l2+2)

[3+3]

l2l
t3l

t3l

tzr

ll+31
: 
' " ''' 

'' '6) ',100 #iiiiu u;so. Aa so-g bfzlvf NioH nc mixediogerher: calcutate tre pH bf the resutfirig s6lution.

4. a) What is elcctrochernical series? Write its applications.

b) Calculate the crnf of the cell: Ni/Ni*(lM) // Pb* (lM) / Pb at 25oC

Write down is cell reaction. Standard electrode potential of Ni and Pb are -0.24V and {.l3V.erpectlr"ly
at 25oC.

. Group B

Explain why transition metals'(i) show variable oxidation states and (ii) form large number of complexgs.

Write down thc uses of silicones.

Write down the conditions nircessary for hybridization. Discuss the t)pes of hybridization in SF5 molecule.

Explain the formation of N2 molecule on the basis of VBT.

' 
tFe(CN)u]t and [F€F5]'], both are octahedial cornplexes. What is the difference betweqr the-two? Explain on
the basis of VBT.

Write down ttre IUPAC names of the following co-ordination compounds (i) IG[Co(C$sCa]
(iD [Pt C{ (NOrXr.iHrr] (iii) [Pt (O[O{]L(iv) &lHcr.l.

9R
Write down the main poStulates of Werncr's co-ordinatiOn theory.

The formation of inner orbital complcxes of Ni*2 (CN=6) is not possible. Explain with exarnple.

Group C

Explain thc reaction mechanism of unimolecular elimination reastion with a suitable example.

What does SN2 and E2 represents? Write one example of each.

'oR
Explain the reaction mechanism of bimolccular nucleophilic substitution reaction with a suitable example'

Write Er and pinacol pinacolome rearrangemcnt rcactions.

Definc gcometrical and optical isomerisms with suitable cxamplcs and write the differences between

enantiomers and di astereomers.

wtat haDpens when toluuhe is trcated with chlorlne in different conditions?

Describe thc preparation and uses ot'Tcflon and'I'iylon 6,6

What are explosives? Describe the preparation and uses of nitroglycerol.

How ian pu obiain carboiyrrc iiia and *han6Tfiom Grignard'q reagent?

5. a)

b)

6. a)

b)

7-' a)

t6l

t2)

12+41

tzl

[3+3]'

b)

a)

b)

8. a)

b)

a)

b)

.9.a)

'b)
' 10. a)

- - ..,- -.'-'- 
b)

,r_-, . c)

tz'l

tsl

t3l

t4l

tit* -

-Liiel BE .FullMarks' 80

Programme
BEL, BEX,
BCT. BlvtE. BE Pass Marks 32

Year / Part Ufi 'l Time 3 trs.
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Grouo A

1. a) What is meant by 'buffer solution' and 'buffer action'? Explain clearly, why a

solution of weak acid and its salt with a stong base behaves as a buffer solution.

6) Explain Sornmerfeld's extension of Bohr's atomic model. Calculate the uncertainty in
the position of an eleclron moving with velocity 600 rrls if error in thc ineasurement

2. a) What is electoche, ieal corrosion? Explain the mechanism of corrosion and methqds

b) 1.64 gmof anhydrouslsodium acetate is added to 400 ml of 0.2M acetic acid. What is
the pH of buffer? Also calculate the degree of ionization of the acid in the solution. [8+8]

3. a) What do you understand by the terms c, and c"? How are they related with each

other? Derive the relationship.

b) What is normal hydrogen electrode? Calculate the emf of the following cell at 25"C. [8+2+6]

znlzn* (0.1If) lt Ag* (1.2M)/Ag

' Eo ZnlT-rf =+0.76V

Eo AdAg* = {'80V
4. a) What is Aufbau principle? State and explain (n + l) rule. Write down the

configurations of Cu and Cr. Why don't these elements follow Aufbau principle?

b) Define the terms internal.gnergy change and enthalpy change. How are they related?

Caicuiate the work done 
-when 

one mole of a gas at 25"C and 5 atm. pressure is

allowed to expand isothermally but irreversibly against a constant external pressure of
1 atm. until the intemal pressure is reduced to 1 atm. [8+4+4J

5

GrouP B

a) . What are the conditions for hybridization? Discuss the tlpe of hybridization that

exists in the octatredral shape of molecuie with an example

b) Describe the formation of outer and inner orbital complexes on the basis of valence

[4+4+8]bond theory.



'6. p) Why one d-block elements known as tra.nsition elernents? Explain, why transition

met*ls.(i) fonn colo,rred comporxrds (ii) shsw variablaoxidation-stale.- .

b) lVhat are cyclic siliccr.es? Ho'*' are they form :ri' '! - - : '

l4x4'7. Explain following Bving appropriate reasons.

a) Aqueous solution of iCCillttr)sCllClz gives white ppt with AgNO3 solution but

[CO(NH3)3CIr] does not.
b) CII+ and HzO molecules have tetrahedrai geometry but their bond angles are different.

, .c)- PSts pxistl in nature but NCls does not. , . - ,.. j.:.. ,. _._,. . .

d) o bond is stonger than n bond.

Group C

8. Explain the mechanism involved in the following reactions (a) hydrolysis of methyl
brcnide by aqueous sodium hydroxide. (b) Dehydrohalogination of tertiary butyl
br-omide by alcoholic sodium hydroxide. Give reasons. Why (i) Tertiary U-uWl bromide
undergoes SNr reaction but me&yl bromide.undergoes SN2 reaction. (ii) SNr reaction
gives both retention and inversion products but SN2 reaction gives inversion product only.

14+4+4+4,

9. a) Desc:iAe the fo,flgwiug rvith exaniples,

(i) Enautio.o, (ii) Oiaitereomers (iii) nacemic mixtrne (iv) Meso compound. Justify
the statement "Al[ the diastereoisomeni.are stereoisomers but all the stereoisomers are
not diastereoisomers". -;

b) What happens when (i) Glycerol undergoes nitation (ii) Chlorine is passed boiling
tolueue inpresence of uv light. t8+4+4!,

10. Write short notes on: [8+8'i

a) Addition polymerization grving preparafion of (i) Teflon (ii) Polyster.

b) "'Starting from Grignard's reagent, how would you obtain (i) 1" alcohol (ii) 2" alcohol
(iii) 3'alcohol (iv) higher alkane. [8+S]

.r j,:rj.:'_ ...4 . *,t*t

I

.l

1



-

22 , TRIBHWAN UNIVERSITY

INSTMUTE OF ENGINEERING

Examination Control Division

2065 Chaitra

I
Exam. Regular/Baek
Level BE FuIl Msrks 80

Programme
BEL, BE)L
BCT, BME,
BIE

Pass Marks 32

Year I Part r/tr Time 3 hrs.

Subjea: - Chemisty
i

, 
l-.--
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4- Derive Kircbhoffs equation. Calculate the hea! gf formation, CI{a gas if enthalpy of
cobustion of CI{a gas is -890 KJ, the amount of heat evqlved by bunring of coke is
394 KJ and staodard enthalpy of formation of water is -286 KJ. 14+41

OR
'Write short notes on: [4+4]

a) Enthalpy
b) Calorific value of food

I

Group A
t. a) Write downttre limitation of Bohr's atomic theory. t4l

b) What is energy rule? Calculate of wave leugth.of matter wave of elecfion. 12+21

2. a) ltrhatispHscale?WritedoumthelimitationofpHmeter [2+l]
' b) Calculate teh pH change of buffer solution f00 C.C of semimolar l,lILOH and'400 

c.c of N/10 ],trr+ccin whict 20 m0 0f Q.5 N llcg-is,eddQd (trL: 1.8.* lrJ, : .^. : -,[5] .

a..];,, ..,... -;-ji ;r!ri ii'. -: : .,......i j.:,i:L,+:.,r:-:- . . r::""'"i -' '!+ i':;:t:i:;';

''o'*3: " Give the'electro chdni-cai mechanism of corrosiou Calctrlatc the moluity of Fe+ ion in
i the cell when iron electrode is combined wittr standnd LgCAlg, Ctr elec.tode having

I

I

,

.:. .

t.
il
t:
i
i

t.
li

i
I

of

,14+4f

[1+4]

t3l

12+4)

t2l

I

I

I

I

I

I

I

I

5. a)

b)

a)

'b)

Group B

What are co-ordination compounds? Write down the rrain postulates of Wemer's
theory.

How does the valence bond theory explain the formation of tetrahedral complexes?

OR

What are the differences between inner orbital and outer orbital complexes? Explain
on the basis of valence bond theory the structure of [FeF6]].

Write down the IUPAC names of the following compounds.

i) [Co(NH3)4SOq]NOr
ii) Na3[C6 NOz)o]
iii) Na3[A{(c2o4)3]
iv) [Pb(OII)r]2"

I

I



6. a) What are kansi'lon elements? What do these elenients
'i i) form large number of complexes

ii) form coloured compounds

b) Give the four important properties and uses of silicons.

7. a) What are the postulateS of valence bond theory of covalent bond?

11.*i r?i

b) What is hybridization? How does the shape of octahedral molecules better explained
, ,, ,o[th€ basis of hybridizatiqn., : : r ' ;""; .:r']" j::.'; :- :" '' 

[1+4j

lzJ

t3l

t3l

121

8. a)

b)

c)

.9. a)

....,. i.. ...:;:j .''--. -', .-.-*-, rblj

Grgup C

Give an account of stereoisomerism shown by but -2 - ene - 1,4 -dioic acid and.Z -
hydroxypropanic acid.

Differentiatebetween racemic mixture and meso compound.

Write the possible isomers of 2, 3 - dichloropentane and mention enantiomers and
diastereomers. 

.

Explain the SN reaction mechanisan. Which occurs both by rete,ntion and inversion of
configuration.

,pescri!,e the=.nnechaoism involved in the reaction between tertia.y butyl bromide'anri
alcoholic KOH.

t3I

t4l

r4l

I?]

121

["]

t4I

t4l

i

OR

a) .Why do SNr mechanism ocour.in two steps?.

-' b) Why does ttre attack of nucleophile oh tertiary butyl cztrbonium ion mostly prefer; from back side?

, c) Give an account of Pinacol - pinacolone rearrangement and dehydro halogenation of
3 - alkyl halide.

,10.a) .Write the preparation and .uses of polymers formed by the polSmerization of
tetafluoroe thylene and vinyl chliiride.

b) Whathappenswhe,n

i) Grignaxd reage,lrt reacts with ethanol ' -

ii) Methyl benzne is oxidised by acidic chrornl'l chloride
iii) Toluene is tteated with firmiog nitric acid
iv) n-heptaae undergoes aromatisatio:..

-

-
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i. Define atmospheric pressure, gauge pr.gssure and absolute pressure. Also write down the

relationship between them.

2- Differentiate between heat transfer and work transfer.

3. Explain saturation curve of two-phase mixture on T-V diagram.

4. Write down general mass conservation and energy conservation equations for a control
volume. Also reduce them for a control volume operating under unsteady state condition.

5. Define entropy. Derive expressions for changes in entropy for reversible heat transfer and

reversible work fransfer processes.

6. Sketch an ideal Brayton cycle on P-v and T-s diagrams. Also derive an expression for its
' effrciency in terms of pressure ratio.

7. Derive for thermal resistance of composite wall using electric analogy.

8- A 15 kg piston in a cylinder with diameter of 0.15 m is loaded with a linear spring and the

outside atrnospheric pressure of 100 kPa, as shown in figure below. The spring exerts no
force on the piston wtren it is at the lower position of the cylinder and for the state shown,
the pressure is 300 kPa with volume of 0.02 *3. The valve is opened to let some air in,
causing the piston to rise 5 cm. Find the new pressure. [Take g: 9.81 m/s']

Air *upply
Iine

t4l

t4l

t4l

t6I

t6l

t6l

l6I

t6l

-c::l
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9. A piston cylinder device shown in figure belo'w contains 2 kg of HzO with an initial

temperature ahd volume of 80"C and 0.05 m3 respectively. It requires a pressure of
400 kPa to lift the piston from the stops. The system is heated until its temperature

reaches 250'C. Sketch the process on P-v and T-v diagrams and determine the total work

transfer. [Refer attached table for the properties of steam] l8I

I0. Air expands through an adiabatic turbine from 1000 kPa, 1000 K to 100 kPa, 400 K. The
inlet velocity is 10 m/s whereas exit velocity is 100 m/s. The power output of the turbine
is 3600 kW. Determine the mass flow rate of air and the inlet and exit diameters. [Take
R:287 JlkgK and C, = 1005 J/kgKl. t8I

I t. An air conditioning unit with a power input of 1.5 kW. It has a COP of 3 while working
as a cooling unit in swnmer and 4 while working as heating unit in winter. it maintains a

hall at 22"C year around, which exchanges heat at a rate df 0.8 kW per degree

temperature difference with the surrorurdings. Determine. the ma:<imum and the minimum
outside temperahue for which this unit is sufficient. t8]

12. A Rankine cycle ha-s a boiler working at a pressure of 2 MPa. The marimurn and
minimum temperatures during the cycle are 400oC and 50"C respectively. Determine the
efficiency of the cycle and compare it with that of the Camot cycle operating between the
same tempeiature limits. [Refer attached table for the properties of steam] t8I

13. A2.5 cm thick plate (k: 50 WmK) 50 cm by 75 cm is maintained at 300oC. Heat is lost
from the plate surface by convection and radiation to the ambient air at 20oC. If the
emissivity of the surface is 0.9 and the convection heat transfer coeflicient is 20 WmzK,
determine the inside plate t6mperature. [o = 5.67 x lOa Wl#f4] ' t6I

J.

H:O
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L Differentiate between intensive and extensive property. State whether the following
properties are intensive or extensive volume, specific volume, temperature and pressure. t4l

2. Differentiate between heat transfer and work ftansfer. I4l
3. Define pure substance. Explain with illustration. t4l

4. Derive the general energy equation for control volume. 16I

5. Derive the expression for change ofentropy for reversible heat reservoirs and reversible
work reservoirs. t6]

6. Differentiate between gas and vapor cycles. Also derive an expression for the air standard
efficiency of Otto cycle in terms of compression ratio. t6]

7. Derive the expression for combined conduction and convection heat tansfer through
hollow cylinder'covered with two layers of insulation. t6]

8. A gas is contained in a piston cylinder device initially at a pressure of 150 kPa and a
volume of 0.04 m3. Calculate the work done by the gas when it undergoes the following
processes to a final volume of 0.1 m3, (i) Constant-Pressure (ii) Cbnstant temperature (iii)
PVI'35: constant. t6]

9. A piston cylinder device with a linear spring initially contains water at a preszure of 4
MPa and 500oC with an initial volume being O.lmr, as shown in figure. The system now
cools until the pressure reaches 1000 kPa. If the piston is at the bottom, the system
pressure is 300 kPa sketch the process on P-v diagram and determine: t8I

'i:.

h16

'dl ,:
. "tr'



a) The mass of water

b) The final temperature and volume and

c) The total work kansfer

[Refer the attached tables for properties of steam]

10.Air flows at a rate of 1.5 kgls tluough a hrbine, entering at 500 kPa" 150" and with a

velocity of 120 m/s and leaving at 100 kPa, 25"C and with a velocity of 60 nr/s. Power

produced by the turbine is l80MW. Determine:

a) Heat loss form the turbine and

b) Diameters of inlet and exhaust pipe

[Take R :287 llkgk, Co: 1005 J/kgk]

tl. A pison cylinder device shown in figure below contains I kg of Nitrogen initially at a
pressure of 250 kPa and a temperature of 500"C. Heat is lost from the system till its
temperature reaches 40'C. Sketch the pressure on P-V and T-V diagrams and detemrine

the energy generation. Assume that surrounding is at 20"C. Take P : 297 Jlkgk,
Cr:743 JlkqJr..

0.5 m

0.5 m

lZ.lnan air standard Brayton cycle the air enters the compressor at 0-18 MPa,34"C. The
pressure leaving the compressor is 2.3 MP4 and the maximum temperature in the cycle is
2350"C. Determine:

a) The pressure and temperature at each point cycle

b) The compressor work, turbine work, and cycle efficiency

[Take Cp: 1005 J/kgh f 1.41

13. A steam main of 8 cm inside diameter and 9.5 cm outside diameter is lagged with tvso
successive layers of insulation. The layer in contact wittr prpe is 3.75 cm asbestos with
thermal conductivity 0.11 W/m'K and the asbestos layer is covered with 1.5 cm thick
magnesia insulation with thermal conductivity of 0.067Wim"K. The inside film heat
transfer co-efficient is 290 W/#K and the outside film heat hansfer co-efficient is 7.0
Wm2K. Conductivity of pipe material is 45 WmoK. Calculate the inside and outside
overall heat transfer co-efficient for 50 m length if the steam is passing.is at 350oC and
the ambient temperatur€ is 30oC.

++*

l8l

t8l
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I. Define thermodynamic equilibrium. Explain with illustrations.

2. Explain the concept of thermodynamic work and differentiate it with mechanical work.

3. Sketch the saturation curve on P-v and T-v diagram with all important points, lines and

regions.

4. Derive and explain first law of thermodynamics for a control mass. Also reduce it for a
cylic progress.

5. Defure entropy. Derive isentropic relations for an ideal gas and an incompressible.

6. Explain the working of simple vapor compressiou refrigeration cycle with corresponding
processes in p-h and T-s diagrams.

7. Derive expressions for inside and outside overall heat transfer co-efficient for a hollow
cylinder subjected to convection medium on both sides.

8. 4 kg ofair contained in a piston cylinder arrangement at an initial pressure of2500 kpa
andinitial volume of 0.25 m3 is allowed to expand according to preisure volume relation
of PV3= constant uutil its volume equals to 0.65 m3. The air is then cooled at constant
pressure until the piston comes to its initial position. Then heat is supplied to the air as the
piston is locked with a screw until the presstue rises to its initial pressure. Determine the
total work transfer.

9. A vessel contains 2 kg of saturated liquid water and saturated water vapor mixture at a
temperature of 150'C. One third of the volume is saturated.Jiquid and two third is
saturated vapor. Determine the pressure, quality volume internal energy and enthalpy of
the mixhre.

1 0. Steam al. 4 Mpa,450'C enters a nozzle operating at steady state with a velocity of 50- m/s.
Steam leaves the nozzle at2 Mpa and 300"C. The inlet area of the nozzle is 80 cm' and

heat loss from the nozzle surface occurs at the rate of 100 KW. Determine:

D The mass flow rate of steam
ii) The exit velocity of the steam and
iii) The exit area of the nozzle

[Refer the attached table for the properties of steam]

1 1. A control mass system consists of ice and water 12 kg of water, at 37"C is mixed with 8
kg of ice at -27"C. Assuming the process of mixing is adiabatic, find the change of
entropy. Latent heat of ice:336kJ&g, Co for water:4.2klkgk.

12. A compression ratio of an air standard otto cycle is 8. At the beginning of the
compression process, the pressure and temperature of air are 100 kpa and 20"C
respectively. The heal added per kg of air during the cycle is 2000 KJ/kg determine:

a) The pressure and temperature at the end of each process of the cycie.

b) The therrnal efficiency. [Take C,=718 J/kg.k, Y=I.4]
13. An exterior wall of a residential building of 25 cm thick brick [F0.7 Wm."C] followed

by layers of 2cm thick cement plaster [k:0.48 Wm."C] on both sides. What thickness of
extruded polystyrene insulation [k:0.035 Wm."C] should be added to reduce tlre heat
loss (or gain) through the wall by -55 percent?

14l

t6l

t6l

t6l

t6l

t4l

t4l

t6l

t8l

t8l

t8l
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TABLEI PropertiesofSATURATEDWATER-TemperatureTable

51 sts s"

oc kPe kJ/kg.K kYks.K kJ/kg.K

1.9429 4.8074

6.7937

6.7503

sg

kJ/kg.K kJ/kg.K kJ/kg.K

t55 542.99

r60 617.66

lg.i 2564.4

2568.3

6s3.95

675.65

2098.4

2082.3

2752.1

2758.00.001102 0.3060 0.3071 674.n t893.3

TABLE 7 Properties of SATURATED WATER- Pressure Table

kPa

3500 242.60

TABLE,3 Propcrties of SUPERHEATED STEAM

T
oc

sES1

2;t25t 3.3989 6.1240

IT
oc

P s

m'/kg kJ/kg kJ/kg kJ/kg.KkPa

20a0 Q12.42) (0.09959)

250 0.Il 14

300 Q.t254

350 0,r386

400 0.1512

(2599.s) (2798.7)

2678.8 2901.6

277t.8 3022.7

2859.4 3136.6

2945.t 3247.5

(6.3396)

6.s438

6.765 I

6.9556

7.1269

P

kPa

T
oc

h

m'/kg kJ/lq kJ/kc kJ/ks.K

4000 (250.39) (0.ut977)

300 0.05882

350 0.06644

400 0.07340

450 0.08002

(2601.s)

2724.4

28|26.1

29t9.8

30r0.3

(2800.6)

2959.7

3091.8

3213.4

3330.4

(6.0689)

6.3598

6.58r I

6.7688

6.9364

V1

mt/kg

vtg

m'/kg

Vr

m3/kg

U1 urg u.

kJ/kg kJ/kg kJ/kg

hr hk hr

kYkC kJ/kg lcl/kg

o.N1226

0.00r235

o.010.27

0.05582

0.06t50

0.05705

1025.5 1577-7 2603.2

r045.3 t557.6 2602.9

1029.5

1049.6

1773.6

r ?53.0

2803.1

2802.6
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Differentiate between closed system and open system with suitable examples. t5I

Define total energy of a system. And differentiate between the stored energy and transient
energy with examples. 141

Sketch saturation curve of water in T-v with the help of isobar lines. Show all important
points, lines and rbgion. Also define saturation tempexature and quality. t6l

Write down general expressions for mass and energy conversion for a control volume.
Reduce these equations foran adiabatic nozzle and condenser. . t6]

Derive expression of entropy generation for a control mass. t6I

Write ttre assumptions of an air standard analysis. Sketch an ideal diesel cycle on P-v and
T-s diagrams. Also compareOtto and diesel oycle. t6I

Derive an expression for steady state radial heat conduction through a hollow cylinder.
Also derive expression for its thermal resistance. t4I

A vessel shown has trvo compartrnents as shown in figtre below at different pressures.

The pressure gauge A reads 4 bar and B reads 2 bar. The barometer reads 760mm of Hg.
Calculate ttre reading of gaugrc. [Take p = l3600kg/m3 and g = 9.8tm/s2] t5I

2.

3.

4.

5.

6.

7.

8.

.4,e

9. A one liter closed vessel contains
rmtil its pressure drops to I MPa.

conditions. This vessel is cooled
of water in the vessel, the final

drymess fraction and final temperature. Also show the process on P-v at T-v diagrams.

10. Consider the piston/cylinder arrangement as shown figure below. Wherr the piston rests
on the lower stops, the enclosed volume is 400L. When the piston reaches the upper
stops, the volume is 600L. the cylinder initially contains water at l00kPa, 2tr/o qual;ity:lt
is heated until the water eventually exists as saturated vapor. It takes a pre'ssure of 300kPa
to lift the piston. Sketch P-v and T-v diagrams and determine the work transfer and heat
hansfer for the overall process.

t61

+

t8l



-1
I

I

I

l

ll.The conditions of steam at entance and exit of a turbine are: hr = 3456.5kJ&g,

Sr:7.2338kJ/kgK, V1 = l50m/s; and hz = 2792.8kJk8, Sz : 7.4665 kJ/kgK, Vz : l00m/s
respectively. The work output per kg of steam flow is.600kJ. Heat transfer between of
500K. Determine the entopy generation per kg steam flow. t8I

12. Air is used as the working fluid in a simple ideal Brayton cycle that has a pressure ratio of
12, a compressor inlet temperature of 300K, and a turbine inlet temperature of 1000K.

Determine the required mass flow rate of air for a net power output of 90MW also

calculate thermal efficiency of the cycle. t8l

13. An exterior wall of u t6w. consists of 10cm of common brick (k = 0.8WmK) followed
by a 4cm layer of gypsum plaster (k = 0.5WmK). What thickness of rock wool insulation
(k:0.065WmK) should be added to reduce the heat tansfer tluough the wall by 5A%? t8I

*rlti .
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.. Differentiate between microscopic and macroscopic view point of thermodynamics. t4l

2. Write down thg siqilarities and differences between heat tansfer and work transfer. t4]

3. Define pure zubstance.'State and.explain 'State PostulaG'. . t4]

+. Writ" down.ge,neral mass conservation and energy cohservation equations for a control ,'

volume. Also derive mass and mergy conse,lvatiou equatibns foi i g;i fiiling process in a
t6lgas station.

5. Write down classical statements of second law of thermodynamics. lerive the
equivalence between Kelvin Plank's and, Clausius's statement of 2nd law of
thermodynamics. ' [6]

6. What is air standard cycle? DifGrentiate betwee,n diesel cycle and otto cycle. t6]

7. Derive the heat tansfer for composite plane wall.,State the electical analogy for therrnal
resistance. , -.,i 

16l.

8. A piston cylindet device loaded with a linear spring with a spring donstant of
k - 1001dt{/m contains a gas initiAty at a pressue of P3xn : 100 kPa and a'volume of
0.05m3, as shown in figwe below. The mqss and.cross. sectional area of the piston ar9 50

. kg and 0.01m2 respectively. Heat is supplied to the system until its volurh.e doubles,
determine the final pressure. [Take g:9.81m/sz] t6]

9. A rigid vessel having a volume of 0.02m3, initially contains water at its critical state. The
vessel is cooleri until its pressure drcps to 2000kPa. Sketch the pro.cess ol P-V and.T-V
ciiagrams and determine:

a) The mass of IIzO present in the vessel

b) The quality at final state

c) The mass of saturateC liquid water and saturated water vapour at the final state. [Refer
aitached table for the irroperties of steam].

l5l



10. Argon (i00g) is iir the piston-cylir-rder cle'rice shcrvn in tne f;grue belorv. The il.itiai

lrrrir*" is e.O tvipa and temperature is 200C. There is a heat transfer to the argon,

causing the piston to rise until it hits the stops. The,re is an ad.ditiorral heat transfer until
ti':e final ii:essure is 8.0IvIPa and tenrperature is 800oC.

a) Draw the process on P-V anJ T-V diag:r-ns
t ) Find the totai rvork d.one in the prqce_ss ['i ake : 208i/kgil.

t3l

11. A heat pilnp having a coefficient of 50% of the theoretical marcimum maintains a house
at a temperature of 20oC. The heat leakage from the house occurs at a.rate of 0.8kW per
degree tanperature difference. For a ma:<imum power input of 1.5kW, determine the
minimum tqmperature for which the heat pump.will bp sufficient? . ' 

!8]
12.Asteampo}verp.larrtoperatesonasimpleRarrkinecyclebiitweenihepressr:re1imitsof.

Zlvffa and 20 kPa. The temperature of the steam at the turbine inlet is 400"C, and the
mass flow rate of steam is 50kg/s. Determine: t8]

a) The thermal efficiency of the cycle
b) The net power output of the plant [Refer attached table for the properties of steam]

13. The inside surface of an insulating layer is at 300oC and the outside surface is dissipating
heat by convection into air at 25"C. The insulating layer has a thickness of 5cm and
thermal conduOtivity of 0.8WmK. What is the minimrun heat transfer coefflcient at the
outside surface if the outside surface temperahrre should not exceed 100"C?

!-

4*'le -:.
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i. Define thermodynamic process. Sketch P-v,.T-v and P-T diagrarn for an ideal gas

undergoing isothemral expansion.

2. Define work Eansfer and heat tansfer. Also mention their sign conventions used in the
analysis of thermodynamic problems,

3. ,Define:-saturation.temperaturg sahu'ated vapor, qoatrty, subcooled'lirfuid,and oritical=-'
point.

4. Define steady and unsteady state syste,m. Derive the e:rpression of conse,nration of n:ass

5. DeJine reversible heat tansfer reservoir and reversible work hansfer reservoir. Derive
expressions for change in entopy for reversible heat transfer reservoir and reversible
work ftansfer resen oir.

6. Differentiate between power cycle and refrigeration cycle. Sketch components, P-v and
T-s diagrams for Rankine cycle. .:i

7. Define therrnal resistance. Write down expressions of thermal. resistance for planer.wall,
hollow cylinder and convection heat tansfer. Derive an expression of heat transfei for a
composite plane wall consisting of three layers using thennal resistance, inside and

orrtside wall ternperature.

8. Attached to the'containers showu in figure below are three pressure gauges. Determine
the absolute pressure in compartue,nt 2 and reading of pressure gauge c.

a

Pa = 1.0 MPa

P16,1 = 1.0 MPa

tsl

t4l

tsl

t6l

l8l

l6l

t6l

Isl

c



9 { ,l.i^- cuniairrcl witrr a volume or'U.i70in3 is initiairy i:ued with steam at 200 kPa and

350"C. It is cooled to 90"C.

a) At what temperature does a phase changelstarts to occur?
b) What is the final Pressure?
c) What mass fraction of the water is liquid in the final state?

Also sketch the process on P-v and T-v diagrams. [Refer.the attached table for properties
of steam]

i0. An adiabatic diffuser has air entering at 100kPa, 300K, with a velocity of 200m/s. The
inlet cross sectional area of the diffuser is 100mm2. At the exit, the area is 860mm2, and
the exit velocity is 20mls. Determine the exit temperature and pressure of the air. [Take
Cp = i005 lkeK- R:287Jlkg Kl.

11. Steam at 700liPa with a quality of 0.96, is throttled down to 350kpa. Calculate the change
of enhopy per unit mass of steam. [Refer the attached table for propefiies of steam.]

12. Air enters the compressor of an ideal air standard Brayton cycle at 100kpa, 300k, with a
volumetric flow rate of 5m3/s. The compressor pressure ratio is 10. The turbine inlet
temperature is 1400k. Determine:

a) The thermal efEcie,lrcy of the cycle

13. The inside surface of an insulating layer is allTooC,and the outsidd siffitcb is dissipating
heat by sonVention in to air at 20oC. The insulation layer is 4 cm thick and has thermal
conductivity of I.2Wlm.K. What is the minimum talue of the heat transfer coeflicient at

' the outside surface if the outside temperahre is not to exceed 7OC?

l7)

t8l

l6l

t8l

l6l
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Define quality of a two-phase mixture. Water at atmospheric condition is heated to superheated
vapor state under constant pressure condition. Sketch the heating process on P-v, T-v and T-s
diagrams.

Prove that "There gxists a property of a closed system such that a change in tts vaiue is equal
to the dffirence bitween the ieat supplied and the work done during any change of state."' 

'

Write down classical statemenls of second law of themidynamics. : : -:.

Sketch P-V'and T-S diagrams fo1 air standard Otto and air s'tandatd Diesel cycle. List the
differences between Otto and Diesel cycle.

I

2,

t5l

t6l

pl

t5l
4.

=
hollow cylinder and convection heat tranbfer. Derive an b'rpression for a iomposite plane vrali
consisting oflhree layers using thermal resistance. t6]

6. . Define viscosity. Explain the effect of temperature and preSsure.on viscosity. t4]

7. Differentiate betleen Laminar and tuibutent flow. Also ,lefine Reynolds Number. t5]

8. Define turbine. How turbines are -classified according to head?' t4]

\) is contained in a vertic'al frictigrdess piston-cylinder device shown in Figttre P.9.9. Au (2 kr' The mass of the piston is such that the air has a pressure andteinperature of 10.0 MPa.and
75.50C. Theie is a heat transfer to the cylinder.trtil th" piston r.urh., some stops; at'*'hich
point the total volume is 0.04 m3. There is an additional heat transfer to the air until the
pressure is 15.0 MPa. Determine the total heat transfer and the total work, Md shor.v the
process on P-v arid T-v diagrams. IR = 287 J/kg.K, cu: 7]8 J/kg.Iq Il0J

q

Figure P.9

iC. Steam at 800 kPa aad 3000C is .flowing with a veiocit-v oi 45 nr/s re',,'e^'sii.rii, ar:ci r.diaba',ic.rlli,
tfuough a rierzT-ie and leaves the nozzle at 100 kfa. Deter;nina l-he e:lii velccrtl,'of the i't*ll:,: '::
rrr::. [Jis,ti?,, the ntiac'i:zl teoit..iit,' properiies o! ste{!n1| i: j



t

1,1 , .An.aiiirsiat;l,ard. D:esal i-'.',':le his a co[rpiess:on ratio'of 16, aid the neat':transferred to the

w'orking fluid p;r cicle is i800 kllkg. A^t the beginning of the compression process th.e

pressure is 0,1 iviPa arrd the temperature is 150C. Determine'
(a) The presswe and temperature at each point in tne cycle.
[c) The thermal efficiency.
(c) The mean effective pressure.

tTake co: L005 kIkS and cu: 0.7!8 ilikg).

12. Al insulated steam pipe passes through a rocrn in which the air and wails are at 250C. The
outside diameter of the pipe is 70 mm, and its surface temperature and emissivity are 2000C
and 0.8 respectively. If the coefficient associated with free convection heat transfer from the

surface to the air is i5 Wm2K, what is the rate of heal loss from the surface per unit leugth of
the pipe? lo -- 5.67 x l0-8 Wr/m2t)

i3. Water is florving at the rate of 40 liters/s through a tapering pipe. The diameters at the bottom
and upper ends are 300 rnm and 200'mul respectively. If the pressure at the bottom and upper

. ends arc 250 trrPa and 100 l<Pa respectively determine the difference in datum bead. lp : 1000

TABLE 1 Properties of SATURATED -\Y.{TER- Pressure Table

u0l

t7l

l7l

P T
bc

S1

kJ/kg.K

L.?696

1.3027.

1.3069

Sr.

kJ/hg.K

6.t?.4',1

6.0562

6.A476

s-

kJ,AgkPa

90.

100

l0 !..32

95.ii3

sg.diaz

I00.00

7.39-:,

7.35ri-

i.35c :

7TriSLE
. 1..:_..lr: r :

Prcperties of SUPERIIEATED STEAilI

.T
oc

P

kPa

u h s

m'/kg kl/kg '. kJ/kg kJ/kg.I(

800 (170.44)

200

250

300

i50

(0.24C4)

0.2607

0.293 i
0.3241

0.35+4

e576.6)

2630.i

2714.8

2i96.6

2877.9

(2768.9) (6.662s)

2838.S " 6.8151

2glg3 7.0373

3055,9 i.?3t g

3i6l..t 7.+0S4

li

m3/kg

vg

m'/kg

v8

mlkg

U1 uE u.

liYkg kJ/kg lcl/kg

hl hr

kJ/kg - kJftg kJ/kg

0.001041

0.001043

0.001043

1.8588

1.6933

1.6727

r.8698

1.6943

t.6737

405.1 i
4t't.41

418.96

2097.t 2502.2

2088.3'' 2505.7

2087.1 2s06.1

405.20

4u:.51.

419.06

2265.3

22s7.6

2?56.6

2670.5

2675.1

2675;7
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Subject: - Thermodynamics and Heat Transfer

/ Candidates are required to give their ansrvers in their own words as far as practicable.
/ Attempt All qtestions.
r' Thefigres in the margin indicate Full Marks.
/ Necessarv tables are attached herewith.
/ Assume suitable data if necessary.

1. . Sketch the following process on P-v, T-v and T-s diagrams:

a) Water at compressed liquid state is heated to super heated vapoi state in a cylinder
' with a freelymoving cylinder.

. b) Water at two.phase mixture (saturated liquid and saturated vapor) state is heated to
super heated vapor state in a rigrd vesspl.

2. D.efure total e,nergy of, a syste.m. Also differentiate between the stqr-.ed energy and

3. Der{ne steady state work applications. Write ddwn the steady state energy equation and
rgdpce it for an adiabatic turbine. Explain which properties are significant for a gas .

tur6iine. ' ',.,-

4. Define a polyhopic process. Sketch polytropic processes with n : 0, 1, 1.4 and @ on a
common P-v diagram. Derive an expression for work transfer for an isothermal process.

5. Air (m : 0.1 kg) is contained in piston/cylinder assembly as shown in figure. Initiali!, the 
-

piston'rests on the stops and is in contact with the spring, which is in its unstretched'',
position. The spring constant is 100 kN/m. The piston weighs 30"tr1{ and atmospheric,i
piessure is 101 kPa. The air is initially at 300K and 200lcPa. Heaf tansfer occurs until
the:air temperature reaches the suror:oding temperature, 700K.

a). Fin<l the final pressure and volume
b) Find the process work
c) Find the heat transfer
d) Draw the P-V diagram of the process. [Take R = 287 J&gK Cv'= 718 J&g K]'

-r
20cm
J.__-_

6. Steam enters a rrozzle at 400oC ancl 800lcPa with a velocity of 1O m/s, and leaves at 300'C
and 200 kPa while losing heat at a rate of 25 kW. For an inlet area of 800cm2, determine

the velocity and th_e volume flow rate of the steam at the nozzle exit. [Refer the attached

table for properties of steam]

15l

tsl

tsl '

tsl

t10l

t8l



7. State Clprrsi,r: frcrru:lit" - .' .-;.: ^. -e',,ersiJ.i. -;.- ,, ';eg '^-l-:.rr:rgoti:ors. [5]

3. The pressure and temperature at the beginning of compression of an air-standard diesel
cycle are 95 kPa and 300K, respectively. At the end of the heat addition, the pressure is

[10]7.2lvfPa.and the temperature is 2150K. Determine:

a) the compression ratio
b) the cutoffratio
9) the thermal efficiency of the cycle. [R = 287 Jlkg, Cv = 718 J/kg K] '

9. Derive an expression for an overall heat transfer coefficient for a composite cylinder
consisting ofthree cytindrical layers subjected to convection on both sides. t5J

10. The roof of an electrically heated horne is 8m long, 6m wide, and 0.25m thick, and is
made of a flat layer of concrete whose theimal conductivity is k : 0.8 Wm.K. The
temperatures of the inner and the outer surfaces of the roof on night are measured to be
15"C and 4oC, respectively, fora period of 10 hours. Determine: t6]

a) 
- 

the rate bf heat loss through the roof for that nigtrt, and
b) the cost ofttrat heat loss to the home owner if the cost of electricity is Rs. l0lkWh.

I l. Define: Cohesive force, Pressrxe head, Stream line and Coefficient cif Lift. t5l

12. Three pipes steadily deliver water to a large exit pipe shown in figuri. For velocity
Vz : 5 rnls, and the exit flow rate Qa =.129 m3ltr, gnA 14.Vr; OJ'V4.ard,(e) .V4 if it is -

., 
....knowir th4t increasing Qiby}}%would increase Q;by 10%. : t6l

=6cm

Dz-5cm

+ --+

'1'

Dl =9cm
Dr=4crn

I 3. Define,trubomacbine and hydraulic machine. Differe,lrtiate between
r' ' 

*ttt, '

,.;,

turbiiie andpump. t5l

C
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and Heat Transfer

'/ Candidates are required to give their answers in their own words as far as practicable../ Attempt All questions-
'/ fhefigld in the margin indicate Futt Marks.
./ Assume suitable data if necessary.

1. Explain the.laws of thermodynamics. Define the enEopy as a function of state.

2. a) Write down the general steady flow energy equation. Derive the simplified fonns
when used for the centrifugal pump and table fan.

b)y,il":T#"':T"J',fl 
tTi"TTf fi ff.;"HH"j,,ff ffi ;*:'#?1"fl*i:f

long does.it take to vaporize all the liquid?

,;...",,,. ,",'.',1.-.r:', i,3.., a) Defineheat,engine;.refrige,rat9; .q4.{ heat pump, .Explain why the pe,rformanse, of,heat
I €D.gine is meastred in terms of efficiency Uut tlat of refrigerator and heat pump is in

terms of COP? Why does the expression for COP differ for refrigerator and heat
pump? 

:

b) A Carnot engine operates between two reservoirs at temperatrue Tr- and TH. The work
outpgt of the engine is 0.6 times the heat rejected. The difference in temperatures
between t}te souce and the sink is 200oc. Calculate the thermal efficiency, the source
temperature and the sink temperature.

' 4. a) Using T-S and P-V diagram, prove that, for the same quantify of heat added, increase
of compression ratio increases the thermal efficiency of an Otto-Cycle.

: !) Consider a steam power plant operating on the simple ideal Rankine Cycle. The steam
' r.r-ri -, .,enters the turbine at 3 Mpa and 350"c and is condensed in the condenser at a pressure

80 Kpa. Determine the thermal efficiency of the cycle.

5. a) Derive an expression for the heat ioss and overall heat transfer coefficient through a

composite wall of layers considering the convective heat transfer coefficient.

b) Air at 27oc and 1 atm flows over a flat plate at a temperature of 60oc witir a speed of
2 mls. Calculate the heat transferred in the first 20cm of the plate and 40cri: of the
plate. (Properties at the film temperature 43.5oc are u : 17.36x10-6m2/s, K= 0.02749
'rvimoc, Pr:0.7, Cp: 1.006 Kj,{fgk)

6. a) Explain the characteristics of laminar and turbulent boundary layer,

b)r;s::ffi1;'ix'xJ;1ffi 
:1fl:1,"11111'J.::::i?,:1i1,1::tiltH:1?ffi

velocity of flow at the first section is lnr,/s, determine the pressure at the second
section.

7. Describe the working principles of impulse and reaction turbine

***
I

tsl

tsl
.:.2

tsl

t8l

i6l

i8l

l8l

ia:

t8l

15l

t8l

l6l
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Level BE Full Marks 80
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Subiect: - Basic Electronics Engineering (Dil51)

r' Candidates are 4:quired to give their answers in their own words as far as practicable.
/- ,{ttempt All questions.
r' The ligures in the margin indicate Full ltlarks.
y' Assume suitabte data if irccessary.

t^

t. a) What do you mean by filter? Explain the operation of RC high pass filter.

b) Define deperrdent voltage source and transconductance with diagrams.

2. A silicon junction PN junction diode with n : I has voltage drop 0.7 V at current of I
mA. Find the voltage drop at current equal to 0.1 mA.

3. Draw full wave bridge rectifier circuit and explain its operation. Express its equivalent
average dc voltage output.

4. Draw symbol for tunnel diode and its IV-characteristic

5. Find the values of Icq and VsBq for the glven circuit. Given=-: t

Q [1+3I

12+21

t3I

[5+l]

[1+2I

I

are:

Vcc: +24Y, F :50.
Vcc = 20V

Rl :20 K C) =2KO

P=50

R2=10KQ
Re = 1KC)

6. Draw circuit diagram to study the dc output IV-characteristics of Enhancement
MOSFET and explain its output lV-characteristic graph.

7. Explain the concept of virtual short in ideal operational amplifier.

8. Deduce the ouput voltage for integrating amplifier and non inverting amplifier.

9. State Barkhauseg criteria. Draw Wien bridge oscillator circuit and express its frequency
of oscillation.

10. What is wireless 
"o**,*"ation? 

Draw block diagram of communication system and
explain each block.

I l. What is electromagnetic wave (EMW)? Explain EMW propagation.

tsl

tsl

121

t4l

u



--a'-

(

12. Explain the operation of D-flipflop with preset and reset facilities with necessary diagram
and tuth table.

13. Subtract (15)ro from (10)ro using 2's complement method.

14. What is counter? Explain with diagram the 3-bit asynchronous codhter.

15. Draw block diagram of digital voltmeter. And dc

tsI

l2l
tsl

tsI

l4l
x3l

16. Describe active and passive transducers.

17. Write short notes on: thee)

r) Photo diode
ii) BJT as switch
iii) Differential
iv) DualityTheorem

*il"Wasures

[3

rt**

r

'*.,'.

i

(
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1

Sabject: - Engineering Drawing ll (ME45t)

/ Candidates are required to give their aruwers in their own words as far as practicable.
/ Attempt &,questiow.{ I:hefigures in the margin indicate Full Mark.
y' Assume suitable data if necessary.

l. Orthogmphic views of an object is shown in figue below. Draw its Isometric view. tl0l

t6l

Ir:l

2. Draw oblique view of an object from given orthographic views in figure below.

lz

3. Drawthetopviewandsectionalfrontviewofdoublerivetedchaintypelapjointforbasic
diameter of hole is 24 mm.

OR
Determine the ma:rimum and minimum material conditions, allowance and type of fit for
hole and shaft designated by H7ls6 for the basic size of 50 mm. Assuming fundamental
deviation for H and s are 0 mm and 0.040 mm respectively and values of intemational
tolerance grades for 7 and 6 are 0.025 mm and 0.016 mm respectively-

o
F

I

I

h l0



--.iqr+'.*_I
i

half-section front
u4l

-F..':!''-

C>

4. Draw sectional front view (section at A-A) from the components as shown in figure
below. tsI

r32

@

./c

OR
Sketch the symbols for the following

a) Spot weld f) Circuit breaker
b) Crossover g) Public addressing system
c) Three phase motor h) Surface finish with X roughness
d) Embankment i) Amplifpr

L;;,; ' ' e) Nippfe' - j) Ilili.e;rkur
-\- -' '*

5. Assemble the parts shown in figure below of foot-step bearing and draw
view of assembled product. Dimension as the requirement.

/*

@.ott.

3,10 BODY c.r.

I

o}{.

A

t

i

***
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/ Attempt All,questions.'
r' Tlrcfigures tn the margin tndicote Full Marks.
y' Assume suitable data if 4ecessary.

1. Wbat is meant by standard hydrogen electrodd Explain briefly with diagram. Calculate
the emf of the following cell at as"cMgtwg* 10.tM;i/Ag*(lMyAg. Given EoMg#/Mg
= -23i V E"Ag*lAg : +0.80V [3+2]

2. a) What is meant by buffer capacity of a buffer solution? How does a solution containing
a mixture of benzoic acid and sodium benzoate maintain its constant pH value even
on the addition of small amount of strong acid or alkali? Explain. t3]

b) Derive Henderson's equation for basic buffer solution. l2l
3. Show your acquaintance to homogenous and heterogeneous catalysis. Describe the

intermedate compound formation theory of catalysis. [2+31

4. a) What are the main sources of water pollution? Write the various impacts of water
pollution. t3I

b) What are the causes of soil pollution? How it can be controlled? l2l
5. What are air pollutants? Give a brief account about the adverse effects of air polluants on

human beirigs and their possible remedies. [2+1.5+1.5]

6. What do yo0 meant by cross linked polyner? What are the general characteristics of
inorganic polymer? What are the engineering application of chalcagenide polyrner? U+2+27

7. a) What ar fiber reinforced polymers? Write their application in the field of
engineering. t3l

b) What are non-biodegradable polymers? What are the demerits of using them? lzt
8. a) Are all d-block elements called transition elements? Justifi, your answer with reason-

Why do transition elements called so? L2l

b) WTry do transition elements show variable oxidation state? Point out the industrial
applications of 3d-series elements. t3I

12.5x2l9. Explainwhy:

a) Compounds of Titanium in +3 oxidation state axe color.ued but those in *4 oxidation
state are colourless.

b) Transition elements formed significant number of complexes.

10. How would you account for the difference in stnrctures and magnetic properties between

tNi(cL]2-and [Ni(cN14]2" l2.5x2l

(

\
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Subiect: - Fundamental and Heat Transfer (M8452)

r' Candidates are required to give their answers in their own words as far as practicable.
{ Attempt All questions.
r' Thefigures inthe margin indicate Full Marles.
{ Necessam tahles are afrached herewith.y' Assume suitable data if rccessary. 3

1. Differentiate betrreen Microscopic and Macroscopic viewpoint with examples.

2. Derive expressions for displacement work traosfer for the following process:

a) Constant- Pressure Process
b) Constant temperattre process and
c) Polytrophicprooess

3. Explain how saturation cutve is formed on T-v diagram.

4. State ftst law of thermodynamics for a control mass undergoing cyclic process. Write the
mass and energy equations for a control volume and reduce them for steady shte process.

5. Define isenbopic process. Derive isentropic relations for an ideal gas and incomp,ressible
substances.

6. Sketch an ideal Braylon cycle on P-v and T-s diagrams; also dErive an expression for its

, ;ffiT;ssion for conduction heat hansfer through a composite cylinder.

8. A mercury manometer is used to measure the pressnre in stream pipe. The level of the
mercury in the manometer is 97.5 mm. Find the absolute pres$re of steam inside the
prpe. If the reading ofthe manometer drops to 80 mm, what isthe new pmessurt of steam?

ffake sp.gr. of Hg = 13.6, Parm = 760 mm ofHg and g = 9.81 rnls2J

9. A rigid container with a volume of 0.170 m3 is initially frlled wittr sueanr at 2p0 kPq
300"C. It is cooled to 90"C. (Steam tables are attached here with)

a) At wtrat rcmperature does a phase change start to occur?
b) What is the final p,rcssure?

c) What mass fraction ofthe water is liquid in the final state?

10. A gas turbine develops 60 MW of power outpu! Mass flow rate of gas is found to be 80
ke/s. of at inlet and exit of the tr.rbine are as follows:

:.. i) Daemiae the rate at which heat is lost from the turbine surface.

141

t4I

I
I

,t

I

t4l

t6I

t6l

t6I

t5l

t6I

t8I

i
:

1

t
L

n

.:

t8I

,b)

Properties InIet Ouflet
0.1 MPaPressure 8 MPa

Temoerature 5000c 500c
Velocitv 50 m/s 150 m/s

10m 5mElevation above the reference level

the inlet and outlet areas. [Take R= 287 J&g.k C, = 1005 J/kgk)
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fD
tl.A dgid vessel consist of 0.4 kg of hydrogen initially at200 kPa and 27oC, heat is

transferred to the system from a reservoir at 600K until its temperature reaches 450 K.
Determine heat transfer, the change in entropy of hydrogen and the amount of entopy
produced. (Take c,: 10.183YK9K) " [8]

12. An engine working on a diesel cycle has a complession ratio of 16 and the cut offtakes
place at 8o/o of the stroke. Determine its air standard efficiency. What will be new
efficie,ncyifcompressionratioisincreasedto20? [Takey= 1.4]. t8l

13. A 150 mm steam pipe (k = 42 WmK) has inside diameter of 120 mm and outside
diameter of 160 mm. It is insulated at the outside with asbestos (k : 0.8 WmK). The
steam temperature is 150oC and the air temperature is 20oC. [re heat fiansfer co-efficient
for inner and outer surfaces are 100 rff/mt and 30 Wm'K. How thick slrould the
asbestos to be provided in order to timit the hat loss to 2.1 kW#? I51
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ll.a) the following complexes by IUPAC system

iii)
iv) [c(CeHeh]

bL,*low does Werner's theory explain the stnrctures of complex compounds?

12. What'are primary and low explosives? Give the preparation and uses of glycerol

$nitrut". t2+31

[2+3]

13+21

t3+21

13. a)

b)

ru.:4)

b)

What is paint? Give the requisites of a good paint.

W(ut *" lubricating oils? Indicate their importance in engineering fiels.

What isomerism is shown by butenedioic acid and why?

#rfferenttatebetween racemic mixtue and meso compound.

15/1Mhat are elimination reactions? Write the mechanism of E2 reaction taking an example.
Shgw lor:r acquaintance to Saytzeffs rule. U+2+21

16, What do you mean by SN reactions? Explain reaction meohanisrn for the hydrolysis of 3o 
'

alky halide by aqueous sodium hy&oxide. U+41
**+
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06 TRIBXTTJVA}I I.'NTVERSITY

INSTITUTE OF ENGINEERING

Examination Control Division
2072 Ashwin

Subject: - Basic Electrical Engineering GEasl)
r' Candidates are required to give their answers in their own words as far as practicable. '

r' Aaempt All.questioru.
{ Thertgwes in the margin indicate Full Marks.
/ Assume suttable data {necessuy.

1. a) Explain resistance on the basis of Ohm's law and discuss different laws of resistance
to define resistivity. Also explain how does the resistance of a conductor depend upon

,, IlTIT.i; network shown in the figure below, find the: [:l
(i) equivalent resistance between terminals'a' and b' when

(a) terminals b'and'd'are open
(b) terminats'c' and'd' are shorted.

(ii) equivatent resistance between terminals'c' and'd' when
(a) terminals'a'and b'are open
(b) terminal h'and b'are shorted.

o

-?Y
What is intemal resistance of source? Explain the significance of internal resistance of
various sources with suitable examples.

2. a) Find the Venin's equivalent circuit across AB for the following figure below and find
the value Rl to obtain maximum power in Rr. Also determine the ma:<imum power.

6f) 4c,

a

b

r)60

40c,

t6I

t8l

+
20

A

b) Determine the current tr in ttre circuit shown below using superposition theorem. t8l
10r)

6c,

t 8V

fxam. l{t'grt l:r r'
Level BE ['ult lUrr*g EO

Programme BCE, BME, BGE Pass Marla 32
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3. a) Obtain the current flowing through the 2 ohm resistor of the network shown below

using mesh analysis.
2A

20

1A

o

10

t8I

8V t
r)

b) State and explain the ma:rimum power tansfer theorem for dc networks and derive
the expression for manimum power delivered by source. t8I

4. a) Calculate the average antl rms value of voltage of ftll rectified sine wave shown in
figure below. t6I

Vm

lt 5rEl4 2n

I

l

;

I

I

t

b)

.g)

5.9

A coil lras an inductance of 0.05 H and a resistance of 10O. It is connected to a
sinusoidal 200 V, 50 Hz supply. Calculate the impedance, culrent, power factor and
power consumed. t6l

What do you mean by power factor of an ac circuit? What are the causes and effects
of low power factor? Why should it be corrected, describe the method of its
correction. t4l
Determine the total impedance, power factor and curent in each branch of the circuit
belowt Also draw the phasor diagram showing all the currents and voltages. t8]

4(I 03mH

L{q oJnu,

100 V,50Hz

b) A ttrrce-phase load consists of three similar inductive coils each of resistance 8Q and
inductance 20 mI{. The supply voltage is 100 V, 50 Hz. Calculate the line current and
total power congumed by the load in star connection. Take phase sequence RYB.

I 'l'**

t8l
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