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Candidates are reqmred to give their answers in their own words as far as practicable.
Attempt All questions. :

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

1. Explain in brief about fundamental concepts and principle of mechanics. .. ' 4]

g

Determine the mctmns at the contact points, if three cylinders are piled in a rectangular
ditch as shown in figure. Given that the weight of the cylinders are Wa = 3 kN,
Wpg = 5 kN, Wc = 3 kN respectively and radius of cylinders RA—-4cm,RB 6cm :
Rc=4cm. Bxp}am resolution and composition of force. - [7 +4] )

%———-18cm—-—-——*

3. A trapezoidal plate is acted upon by the force ‘P’ and the couple shown. Determine [4+4]

a) the point of application on the plate of the smallest force ‘F’ that is equivalent to
-given system
b) the magnitude and direction of ‘F’

80 mm —

lGOtnm '
. 360N A
‘710 mm ____ ,l

4. State and prove the parallel axis theorem for moment of inertia. Determine the moment of

“inertia about centroidal X-axis of given plane figure by using integration method. _ [4+8]
A Y =K2Xm 1 G b)
Y=KX’




5. Whax is impending motion? Bxplam why coefficient of statlc fncnon is always gro:nter
than that of the kinetic friction coefficient? '

6. Draw axial force, shear force and bending moment diagram for the gwcn frame. Also

indicate salient features if any: A
. . 15XN
10kN/m .
c 11 | gnieowvm.
1 D JE
internal Hinge : D 2m —»
25KN 3m: . 3m
45 l
. __F
BY "1 T : ,2,5,..
o . ]
3m '
1
1
:;A - ) 1
ke 4m ——3

7. Deterxmne the member force in member BE, BD, FG and EG of glvcn loaded truss.
SKN C KR 20N
'lA B ) 3r H

{ .
¥ 13 1 |

—

8. Explain about dependent motion of particles with suitable example. The acceleration of a
particle is defined by the relation a = kt — 4. Knowing that v = 4m/s when t = 2s and
v = -1m/s when t = ls. Determine the value of constant k and write the equations of
motion whenx =0 att=3s.

9. Explain angular momentum and rate of change of angular momentum. The velocity of the
block A is 2 m/sec to the right at the instant when r = 0.73 and 6 = 30°. Neglecting mass
of the pulley and effect of friction, determine at this instant.

(i) tension in the cable
(i1) acceleration of block A
(iii)acceleration of block B

*xx
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[2+8]

[2+8]
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¥ Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions.
v The figures in the margin indicate Full Marks.
v Assume suitable data if necessary.
1. What are the equations of static equilibrium for 2D and 3D ana]ysxs of particle and rigid
body? Define free body diagram with examples. [4+2]

2. Find the reactions at contact points of Ball A and Ball B. ' (7

“Wa = 50N, Wp =40N
1A = 10cm, rg = 8cm

3. Define Apphed Mechamcs and concept of rigid & deformed body. Find the magnitude,
direction and line of action of the resultant force as shown in figure below. [2+7]

4. What do you mean by determinate and indeterminate structures? Draw AFD, SFD and
BMD of the given frame loaded as shown in figure. Indicate the salient features i ifany. [2+12]

S KN
20 K’im 2 KN/m~y \L
N R
2m
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30 KN ——3 L~ 30
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5. Calculate the force developed in member BC, BG, HG and GD of the truss loaded as
shown in figure. Define determinate, stable, unstable structures. [5+2]

c 4 lOKN'[

SKN 10KN  15KN
i I
6. Find MOI about Centroidal XX and YY axes of the composite area. Define Centroid,

Center of Gravity and axis of symmetry. [8+4]
 amm| ot _____ ¢é1?@m (circular hole)
16mm | | Eiliptical hole
7 k;; | '~

7. What do you mean by friction? What are the laws of dry friction? Explain aboat static and
kinetic friction. [1+2+2]

8. Define Kinematics and Kinetics of particle. A train runs at a speed of 120km/hr in a
curved track of radius $00m the application of brake suddenly, causes the train to slow
down at a constant rate. After 6 seconds the speed has been reduced to 72km/hr.
Determine the acceleration immediately after the brakes is applied. [2+8]

9. Determine the acceleration of two block & tension in the wire when two blocks start form
rest. There is no friction & no mass of pully. Coeff. of kinetic friction is 0.4 and
ma=100kg and mp=300kg. What do you mean by impulse momentum principle and
dynamic equilibrium? [7+3]

*xk
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Candidates are requxred to give their answers in their own words as far as practxcable

Attempt Ail questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

1. Define the terms Rigid body and particles. 2]

N

-~

o W

What do you understand by Free Body Diagram? Explain with sketches. What is the
physical significance of static equilibrium? , [4+4+2]

In the system shown in figure, a 5m long pole is held in vertical position by three guy
wires AB, AC and AD. If the tension of 600 N is induced in AD and the resultant force at
Aisto be vertical, determine the tension in cables AB and AC. 8]

What are the characteristics of couple? —_— 4 [4y
What are the uses of friction in engineering field? - [2]

Determine the centroid of the followmg composne figure. [10]
Pambohc curve

y / y-Kx1
(Verxcx) l25 mm
I

25mm

Analyze the following pin-jointed frame regarding the members AD, DC, DF, ED and -

FC, using Method of Moment. [10]

1.5m




8. Draw axial force, shear force and bending moment diagram of the given frame. Indicate
salient features if any. v ' [14]

[T11 1]~

S5KN
a0®
7
N
100 KNmy | E 1

AY
e

8 I

}._3mﬁ;: : 8m >

9. What do you mean by dependent motion, explain with example? [2+8]

A projectile is fired from the top of a 30 m high building with an initial velocity of 45 m/s
at an angle of 35° with the horizontal. Neglecting air resistance, find

a) the greatest elevation above the ground,

b) the horizontal distance from the pomt of projection to the pomt where the projectile
strikes the ground

c) the velocity with which it strikes

10. Define principle of impulse momentum for particle. A 20-kg package is at rest on an
incline when a force P is applied to it. Determine the magnitude of P if 10 s is required for
the package to travel 5 m up the incline. The kinetic coefficients of friction between the
package and the incline is equal to 0.3. [2+8]

L2 2
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Subject: - Applied Mechanics (CE 401) | ; :
v Candidates are required to give their answers in their own words as far as practicable. B
v Attempt All questions. : : P
. v The figures in the margin indicate Full Marks. . 1]
v - Assume suitable data if necessary. .
| © 1, Differentiate between particle and rigid body. o R
“"2. Determine the forces developed on. the contact surfaces of the following body. Neglect B
-~ the effect of friction. Given: Mass of body A = Mass of body B =100 kg i
5 L Dimensions of body A = Dimension of body B 4 S8
o
Do
<7 i
z |
3. A container of weight W is suspended from ring A. Cable BAC passes through the ring
and is attached to fixed supports at B and C. Two forces P = Pi and Q = Qk are applied to
the ring to maintain the container in the position shown. Knowing that W = 376 N,
determine Pand Q. ' o : (71 -
. , , -
4. State and prove varignon’s theorem. . ' - . : ‘ [4]
5. Define the angle of friction, impending motion and condition of tipping and sliding of
6. Calculate the MOI about centroidal axes. All dimensions in cm. [ioy:
~- 50 R . )
<~ ‘ o .
231 B -~ ey S fL T K
e o 29 Q655
Web - :
. L
20 .
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7. Determine the member force in AB, CE, BE,ED and BD for given truss.

P ST )
v G- v

\/"

D X*
5kN

o

e

I
o 105m=20m :

8. Draw AFD, SFD and BMD for the beam loaded as shown in figure. Also show the salient
point (if any).

= i,
100kN,r:XBVi £

9. Define tangential and normal component of acceleration. The motion of particle is given
by the relation v, = 2 cos t and vy = sint. It is known that initially both x and y coordinate
are zero. Determine

a) Total acceleration at the instant of 2 sec
b) The equation of path

10. What do you mean by the principle of impulse and mementum? The motion of a 1000 gm
block B in a horizontal plane is defined by the relations r = 3(1+sin 2nt) and 8 = 2xt,
where r is expressed in metres, t in seconds and 6 in radians. Determine the radial and
transverse components of the force exerted on the block when

~a) t=0and
b) t=0.5sec.

*dk

[10]

[14]

[2+8]

[2+8]
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Candidates are réquircd to give their answers in their own words as far as practicable.
- Attempt All questions.
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. Define Equilibrium and its essence. What are the equations of static equilibrium for 2D

P

and 3D analysis of particle and Rigid Body? 63 .
2. Replace the two wrenches as shown in figure below by a single equivalent wrench and
determine the point where its axis intersecis the XZ plane. : [8]
Y
3. Determine the tension in the cable BC which holds a part AB of length 4m length from
sliding. The past has a mass of 10 kg. Assume all the contact surfaces are smooth. (61

4. Illustrates the conditions of no friction, no motion, impending motion and motion with
necessary sketches. How can you assure condition of sliding or overturning of the block?  [3+2]




-

5. “The four different situation that can occur when a rigid body is in contact with a
horizontal surface having coefficient of static and kinetic fiction as p and px respectively
are: a) No friction, b) No motion, c¢) Motion impending and d) Motion”. Justify the

statement with suitable example.

6. Draw axial force, shear force and bending moment diagram of the given ﬁamé_. Indicate

salient features if any.
2 KN/m J
30kN
15 kKN-m l
D E G
c AN
-/
4m
10 kKN

le 3m e e )
r* >ye >pe

7. What are the assumptions of an ideal truss? Find the member force in the members AF,
BF, BE, CE of the truss shown below.

15 kKN
10 kN 10 kKN
Al B c
3m
F E
"3 4m 3m

8. Define uniformly rectilinear motion and uniformly accelerated motion. The relation for
r and 0 for the motion of a particle is given by r= 9° and 6 = £ where r is in meters, 0 is
in radians and t is in sec. Find the velocity and acceleration when 0 = 0.3 radian.

9. Show that, “rate of change of angular momentum about a point is equal to moment of the

giF T+ L
4 KN/m| Im ' o R

[

13)

[2+6]

[2+8]

force about same point”. Three blocks A, B and C of mass 5 kg, 10 kg and 10 kg

respectively are connected by rope and pulley arrangement as shown in figure. Neglecting
mass of pulley, determine acceleration of each block and tension in each cable.

A

fr

[2+8]

IS
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Candidates are reqmred to give their answers in their own words as far as-practicat-:le.';
Attempt All questions. ’ : . ‘
The figures in the margin indicate Full Marks.
Assume suitable data if necessary. ' ‘
Explain the basic concepts used to study the condition of rest or motion of particles and
- rigid body under the action of force. Define transmissibility of force. S 2+2].

- QGRS

2. A tripod supports a load of 2.5'kN at point P as shown in figure. The end points A,B,C
of the three legs in the x-z plane. Make calculations for the force developed in each leg.
Explain free body diagram and its importance. : -0 [6+4]
P
_ I\ 20m
c 25KN b
1.0im // , , _
£ ABm 0 L I

. B [ . .

2
z

3. How does "Varignon's theorem" differ from "Princible of Moments"? Explain. Determine
 the magnitude and point of application of resultant for a system of force consisting of 2
square foundation ABCD supporting the four column loads as shown. [3+6]
: , Y S .

4. State & prove parallel axis theorem. Calculate polar moment of inertia of the gi'ven _
composite area about its centroidal axis. . o [4+8]

s I




5. Determine moment of inertia about centroidal XX and XY axes of the plane ﬁgure-shbwn
in ﬁgm'e below. Define centroid, centre of gravity and axes of symmetry. [9+3]

14em

12m

6. a) How can you check the determinacy and stability of the frame? Explam with

examples. . (3]
b) Calculate and draw the axial force, shear force and bending moment dlagram with its
salient features for the given frame. [12]
40 KN/m :
SETRRNIRRER

}OKN\ / 25m

7

A 60 kN
> 9
/ 15m m
A/ 3m b 4m E

2FT ==

(<]

7. ':Find the member force in the indicated members of the truss shéwn below. (8]

G
10KN
ie—- 4@ Sm=20m . —

8. Explain about relative motion of particle with example. A projectile is fired fromfposition
- A with an initial velocity of 200 m/sec at a target B on right located 500m above from the
position A. The horizontal distance between A and B is 3000 m. Determine the firing

_ angle neglecting air resistance. . [2+8)]

9. The resultant extemal force acting on a 2 kg particle in space is

- A A A ' '
F =(12ti—24t2 j—- 40t k}N , where t is the time measured in seconds. The particle is at
“rest at the origin when t = 0. Determine the acceleration component ay, the velocity

_component V,, and the coordinate y of the particle at the instant of 4 sec. What do you
- mean by principle of impulse and momentum? S [8+2]

%

I
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AN

4’ WhaidoyoumdastandbyamgldBody?WhynlsnmssarythssmneabodY35.
o * ‘perfectly rigid’ for yourpresent study? )
2. Write down the conccpi of rigid bodies and deformable bodios ‘What is Free Body
.+~ Diagram and why it isused during analysis of strocture? 8-
3. Determine the resultant force and moment of the following systmnaboutihepomt'O' S
_ shownin figurebelow. . [0}

it
.

Bl

" 4. Two blocks A and B of 40N and 20N respectlvely 4 in equilibrium posman as shown
~ in figure below. Calculate the foree P required to move block A. Take p = 03 fOx all
surface o , . . 5]

P .

i TR 7

P.3



5. Calculate the moment of inertia of the- composite area 2s”shown in figure about it's
_centyorial axes. Define centrmd, center of gravny axis of symmetry and radius of

- gyration:-——- : [ 8]
200
. . . 700mm |
-6 meAFD SFD and BMD for the gwenfmmcandloadmg.]ndlcatesahentpomts,xf
- any. - _ - _ R . [14]
" 7. Write down the 1dea1 assumptlons of Truss. Calcnlatc the member forces in all members

-

of the truss loaded as shown in figure below by using smtable method. . [2+6]
. _AOKN :

10m [ i0m

] o g

Define the uniformly rectilinear motion and the umiformly accelerated rectilinear motion.
Y

A projectile is fired with an initial velocity of 244m/s at 2 target B iocateé 610m above
the gun A and at 2 horizontal disiance of 3658m. Neglect air resistance, determine the

o

value of the firing angle a. : [2+8]
¢. The motion of 2 1000 gm block B in a horizomial plane is de:med radivs,

r=2(l+cos 2 n t) and 8§ = 2 7t where T is e,_pressea in meters and se ongs.

Dieiermine the radial and transverse components of the force exeried on the b }_ Dzt 0.8

ssc. Explain zbout principle of impulse and momentuzn. &8+2]

P4
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v Assume swtable data if necessary.

udmsofea,chsphmxsZOGm.Deta'mmeAmchonsatcontactsmfaccs. 6]

Deﬁneconpleandshowﬂ:atcouplexsaﬁeevector How will you reduce a system of . |
‘.fomestoawrmdl?Acnbeofsxdca 4mnsacteduponbyaforceP ZOkNasshawn. .

R -

4__... State paralle} axis theorem andradms ofgyrahon Calculate themomcnt ofmemaofthe o
: gwcn shaded ar&aboutﬂ:’s cmtroxdal axes. {3-!-9]

e’lS.cm-.—ﬂ:_

- Petermine the forcs reguired for just motion of the 'block B shown in figure aelow Take
ps = 0.25 for all surfaces.

w

" soN |

e /////”

e P e, e T S R

RN

R -

' 1. ﬁ;cfundamemalprincipl&soprphedMechamcs.Deﬁnengldbody - [3+1]
2 TwosmooﬂlspheraofwelghtZOONeadhmkcptmdeachamelslwwnmﬁgme.The

s sm

P

o




6. Draw the axial force, shear force and bending moment diagram fqrthcgiyénframe
'showninﬁg\rcbelow..Alsoshowthesahentfeatms. - o

LT

3
-dm MIET L

g,— N . L 20% R

- .8, A-nozzle -discharges a" streamof water in the direction shown below with an initial

- of particle? Explain withsuitable example. - i

<k

iozzle, (0) at the it height ofthe stream. What do you mean by depeadent motion

B .:E_ R - .‘. s ; o : |
5. A 600N block rests on & horizogtal plane: Find the magritude of P required to produce
the block an acceleration of 2m/s” to the right. The coefficient of friction is 0.25. What do
you mean by dynamic equilibrium? -

AR

P.8

o ST
: e o S 7y,
Ay SN " b . .

~yelocity of 25 m/sec. Determine the radius of curvature of the stream (a) as itleavgs the L Ce &

—

[14]

. e o
e e 1 S L

2

{8+21

'
i
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v Candidates are required to give their answers in their own words as far as practicable.

v’ Attempt All questions.

v’ The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

1. Describe about the fundamental principle of applied mechanics, [3]

2. Write down the steps to be considered ‘Wwhile' drawing a free body diagram. [lustrate
equilibrium condition of particle and rigid body in two and three dimensjonal analysis. [8]
Find the magritiide, direction 4nd Posiiion of resultant force of the following system as

- given plane in‘figure below.-. " :

FSU-20%y

- shovmin figwre. .~

noj
e -

—_— € 380KN

3pe
) N, 2m
IGKN p | ; /{g/fb
- g - e e ——————— Rk
' 5m B <

Describe the conditior-n'lzllustrating No friction, No motion, Impending motion and motion
‘with proper sketches. How can we assure condition of sliding and over tuming of a
block? Explain with suitable figure. : [3+2]
State and prove parallel axes theorem for moment of inertia. Determine centroid of the

[4+8]

ykf e

: Ny
500 mm

0% —ip A

y!
y fooa %’3 -
K- n;\w

(4

P.9



6. Draw the Axial Force, Shear Force and Bending Moment diagram for the givenv frame

7. Find the member force

shown in figure below. Also show the salient features.

e e o 8 rn 2 e o RV 20 m

[14]

4 KV B G e

D e Sfle om >

supported roof truss loaded as shown in figure below.

T o,

777 s 4 5 ,
( m. 4 L 4m . : |
4’ . B S —'Ab.:» mﬂ. - :'—‘._4‘;:,-:-:.~""'~.‘E=.Lw‘ = :“-,_-rvf—l 4;’m‘. :fk 4 m % 4 m<' : ;’ .

8. A ball is tossed with velocity of 10 m/s directed vertically upward from a window located

Nl

20 m above the ground. Knowing that the acceleration of the ball is constant and equal to
9.81 m/s* downward, determine:

i) The velocity 7' and the elevation 'y’ of the ball above the ground at any time 't

ii) The highest clevation reached by the ball and the corresponding value of 't

iii) The time when the ball will hit the ground and the corresponding velocity.
What do you mean by dependent motion? Explain with example.

Define the linear momentum ‘and angular momentum. Find the velocity and the
acceleration of the bob in the given position. The bob of 2 2 m pendulum describes an are

r~

of a circle in a vertical plane, which is shown in figure below. If the tension in the cord is

5.5 times the weight of the bob for the position shown.

of members 1-11, 1-10, 12 2-10 and 10-11 of the simply |

[

81

8+2)

2+8]
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1. Explam the physmal meamng of eqmli’bnum and its apphcatlon in structural engineering. [4]

2. a) Differentiate between rigid body and deformable body. Also explain the free body
diagram. [2+2]
b) Determine the magmtude direction and position of the resultant of the system of
forces with respect to point A shown in figure below. _ [12]
: 80 kN
120 kN 50 kN

|2m

150 kN
100 KNm

3. State and prove the parallel axis theorem for moment of inertia. Determme the moment of
inertia of the given composite area as shown in figure below about it's centroidal X-X

axis. [4+8]
A
\ / ) /
/
,’\\3‘@1} _/r V // //////;'/ d :
2 '
‘ 4 b Sqrﬁ/ crrcu}ar hofe 50 cm
‘ N 30 om '
W LLLLL VA
- F 30 cm ;V;% 30 cm
4. Define friction force and explain condition of tipping and sliding of & block. [1+3]

P11



5. Draw.AFD, SFD and BMD of the given frame loaded as shown in figure below. Indicate

also the salient features if any. [14]

4kN/m 20KNm |5KN

| ‘1‘ e T pELF A
S . 2m

. 30KN

1 3m ._lm .lm ‘ ‘0

6. Wf,if‘?. .dOWI-!i’t.he ideal asmmi*oﬁ;of 'EI'USS Calcu,late the force developed in all members -
- .of the truss loaded as shown in figire by using suitable methods. 4 [2+8]
' 4DKN

cl

A

| ] l
I 10m ! 10m |

7. What do you mean by dependent motion of particles? Illustrate it with suitable example.
. A particle -starting - from - 0rigin..1s ‘subjected to acceleration such that
" ay = -2m/sec’ and a, = -5 m/sec’. The initial velocity is 60 m/sec directed at a slope of 30°
w.r.t. horizontal. Compute the radius of curvature at the end of 3 sec. Also determine its

position at the end of 3 sec. 3+7]

Show that, "rate of change of angular momentum about a point is equal to moment of the
force about the same point." The resultant external force acting on a 5 kg particle in space

00

- A n A
is F=(12ti—24t? j= 40t k) N, where t is seconds. The particle is initially at rest at origin.
Determine the x component of acceleration, velocity and position at the instant of 5 sec. [4+6]

E<0-20%3

P12
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V' The f: :ures in the margin indicate Full Marks.
v’ Assur:e suitable data if necessary.
1. Explain aBout the pﬁl;éfﬁies of Applied Mechanics. Why it is necessary to assume é solid |
body =s 'perfectly rigid’ for the study of statics? ' 0 [3+3]
2. Define Free Body Diagram with example and explain about equations of static equilibrium
- for 2-3 and 3-D analysis of a particle and a rigid body. [2+4]

3. Describe the principle of transmissibility. Determine the magnitude, direction 4nd position
with rspect to center 'O’ of the resultant of the forces acting on the rectangular plate ABCD
as shown in figure below. : . [3+8]
| 300.KN .

-6
200 KN

I00KN " A

=
I50KN

4. Explain radius of gyration. Determine the centroid of the shaded area shown in ﬁgﬁre below,

Using direct integration method. - [3+8]

N -
~;

5. What are the advantages and cisadvantages of friction? Also explain the working principle
N o [=]
ofhigh tension friction gr ip bots.



6. A frame is loaded as shown in figure below. Draw the AFD, SFD and BMD and also show

the salient features of each diagram. [14]
. 9KN:
, GooocochondE) ¥,
T " £
2m

7. Describe the use of trusses in engineering. Determine the force developed in BC, BE, EF,
AB, AF and BF members of cantilever truss loaded as shown in figure below.  [2+6]

\c.w AL CHo W)

C KN 14KN " \?%5?4

.' 4‘m | 4m 4 m \oy

8. a) What is uniformly accelerated rectilinear motion? Also define the angular momentum
and its rate of change. [2+2]

, N t? ) o ..
b) Motion of a particle is defined by a relation x =?--3’c2 +8t+15. Determine the position

of particle when veloc;fy is 2.5m/sec. Also determine the posiiion of particle when
acceleration is 3.6 m/sec’. [61
9. a) What are tangential and normal components of velocity? Explain with exampies. 4]

2

- i ..
b) A particle moves along a curved path defined by r=46% and 8= ey where r is in meters

and t in seconds. Determine the velocity and acceleration of the particie when 6 = 80°. - [6]
s %ok

P.14
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v’ Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions. ‘ - :

' The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.

1. Wﬁy it is necessary to assume a solid body as a perfectly rigid in the Engineering study. [3]
2. Whatis free body diagram? The cylinder A and B rest in an inclined surface which makes

- an angle of 25° with horizontal as shown in figure below. Determine reaction at contact
- . points, Take: ~ . = - - et T T [2+6]
Weight of cylinder A (W) =100N"
Weight of cylinder B (Wg)=200N -
Diameter of cylinder A (rp) = 60 mm
Diameter of cylinder B,(1g) =9. .. . .

3. Find the resultant of force couple Systcm at point ‘A’ as shown in figure below. Take
F1 =100KN, F, =300 KN. Define a couple and show that couple is a free vector. [8-+3]

' 1\201(1« _
Im

| DV QT2

> X
4. Determine by dirsct integration method, the centroid of the arez shown in fi gure beiow: 5]
- . K“{
A

#

ST

o
T i

T
»

K




5. Calculate the moment of inertia of the composite area about Y-axis. : [6]
Y ‘T ’
S5 ] ¥
] j 150 mm

- X
| A Kt
6. State laws of diy friction. How can we éssume}he condition of overturning and sliding of

'275 TOMY o e

a block? Explain with suitable example. 2431
---—7.--Draw -axial force shear force and bending moment diagram for the given frame. Also
indicate salient features if any. sp el B

[14]

6m

8. Find the member forces in CE, BE, BD and DE for the given truss. Define stability and
determinacy of structures with examples. [5+3]

o 1 ~ 5@4m=20m 1
9. A projectile is aimed at a marked on'the horizontal plan through the point of projection
-and falls 10 shorts when the angle of projection is ‘15° while overshoots the mark by 25m
when the inclination is 40°. Calculate the distance of the target and required angle of
projection, if the velocity remains constant. Neglecting air resistance. Define dependent

motion of particle with example. [8+2]
10. Define the dynamic equilibrium. Determine the velocitv and acceleration of the particle,
:f it moves ziong a curved path defined by p 166 268 6 = 1%/2, where 1 is in meters 24 £ ic
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- ¥ Candidates are required to give their answers in their own words as far as practicable.
v’ Attempr All questions.
v’ The fizures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.

1. Describe the scope and importance of appliéd mechanics m engineering study. Define

free body diagram with examples. o [2+2] .
2. Determine the reactions at the contact points, if three cylinders are piled in a rectangullar
ditch as shown in figure. Given that the weight of the cylinders are: W, =2KN [8]
’ WB =5KN

Wc=3KN

e

3. How can you reduce a force into a force and couple? Obtain the resultant of the two pairs

of wrench shown in the figure. Ir_ldicatc it’s line of action. [3+8]
o £Q) PULIHOWK
40N R | |
4m Q : =X

& —
L & ON 7 dTm

4. Determine centroid of the given plane figure. State and prove paraliel axes theorem for

moment of inertia. Define centroid and center of €r1avity, 7+3+2]
v .

AN /E "‘%T

i)

5

y = kx? h

ﬁ 2

- Z

W,

—




5. Define the angle of friction and also write the laws of static friction.

[4]

6. Draw axial forcé,‘ shear force and bending moment diagram for the loaded frame as

~T" 7 shown in figure below. Also indicate the salient featutes'ifany.

T

wgn T .
B 3<C/Hinge 'T A@%
4m oy
»5.KN/m‘-> D-EQ-KN A r; A;g ’J
-. Q\
4m \ )
TR S

7. Determine the total degree of internal,

determine the member forces in members
_ B

external indeterminacy of given truss. Also

BC, BG, HG and GD. [2+6]

¢ DIOKNT

4m

G

|

4m:

}
L

[ 10 KN

v 15KN
; 4m

4 m

¥

{
T

8. The acceleration of a partial is given by a relation a = v>. It is known that at time t = 0,

position is -2m and velocity is 2m/sec.

Find the displacement, position, velocity and

acceleration at instant of % sec. What do you mean by projectile and obtain the equations

for projectile motion.

What do you mean by impulse momentum principle? Two blocks A and B having

[7+3]

respective weights 500 N and 1000 N start form rest. The pulley is frictionless and also |
practically mass less. The kinetic coefficient of friction between the block A and the

inclined surface is 0.35. Determine the acceleration of each block and tension in the cord.

[2+8]

4B 1000N
PR
AN

ANy N MO NDS

1

P.18=
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All guestions. ’

The figures in the margin indicate Full Marks,

Assume suitable data if necessary.

ANANANAN

Describe the scope of applied mechanics in engineering. 3]
. What is the physical meaning of equilibrium and why it is important in structure? How
can we draw good Free Body Diagram? Explain with suitable examples. [4+4]

3. Determine magnitude, direction and line of action of the resultant of forces acting in the

N:—-"

system shown in figure below. ‘ [8]
20N '
. ,  FSLU PuLCHow)
. 3m 2m
Jm '
/)S
3m
100N c——>50N
4. A commercial vessel is being pulled into larbour for unloading by two tugboats as shown
in figure knowing the vessel requires 150 KN along its axis to move it steadily. Compute
the tensions in rope AB and BC when o = 40°. [4]
A
VesselB k5207 5150 KN
, C
5. State and prove parallel axis theorem. Also determine the centroidal X and Y coordinate
of the hatched area. [3+8]

P.19



6. A uniform bar AB, weighing 424 N, is fastened by a frictionless pin to a block weighing
200 N as shown in figure. At the vertical wall, p = 0.268 while under the block, p = 0.20.
Determine the force P needed to start motion to the right. [5]

Also show the salient features if any. [13]

T o
— +

(- I -\
AN “&;L | ?Efw g

Q

37

o

i)\

-

O

7%

Sm Ce-
8. Determine the member forces for given truss loaded as shown in figure below. [8]
o 6m —e— 6m —
25KN S50 KN 10 KN

{c
3

T
\zk T

oller
3m

9. The motion of a vibrating particle is defined by the equations x = 100 sin wt and
v =25 cos 2nt where x and y are expressed in mm and t in sec. [10]

a) Determine the velocity and acceleration whent=1 sec
t) Find the nature of path of the particle .
10. Determine the magnitude of force P required te give the block an acceleration of 10 m/s%.

Coefficient of friction between the block and the floor is 0.25. [10]
f W=2500N P
IS £
T

P.20
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v" Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions. ~

v’ The figures in the margin indicate Full Marks,

v’ Assume suitable data if necessary.

1. Describe briefly the concept of particle, rigid body sand deformable body. [3]

2. Describe Free Body Diagram and physical meaning of equilibrium. Also describe the
importance of Free Body Diagram and equilibrium in structural analysis, [2+2+2+2]

3. Replace the two wrenches as shown in figure by a single equivalent wrench and
7% determine (a) the resultant force, (b) indicateit's line of action. [8]

S E s puLeon
' CAMPYS

5. Determine centroidal x coordinate of the shaded area shown in fi gure below. [4]
y y=12x-1.5x"




6. Determine radius of gyration (r;) of the angle section shown in figure below about
centrodal x-axis. [8]

) —~

B 9 S R P‘h L
o o g 7

(‘

l 6 cm ’ '
7. Ilustrate impending motion state of friction and demonstrate the change in frictional :
force for different motion stages using relevant figure. [4]
8. Draw AFD, SFD and BMD of the given frame loaded as shown in figure below. Indicate
* the salient feature if any. [14]

ke 4m lmJ 2m _;l_

9.‘ Compute the forcé developed in the member BC, BD, BE, DE, DG and EG of the given
truss loaded as shown in figure. [7]

4.5m

10. Define uniformly rectilinear motion and uniformly accelerated rectilinear motion. A
projectile is fired with an initial velocity of 244m/s at a target B located 610m above the
level of gun A and at a horizontal distance of 3658m. Neglecting air resistance, determine

the value of the firing angle. [2+8]
11. Define the linear momentum and angular momentum. Find the velocity and acceleration
of the bob in the given pcsztion The bob of a 2m pendulum describes an arc of a circle in
a vertical plane. Tension in the cord is 2.5 times the weight of the bob for the positiocn

~ shown. [2+8]
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Candidates are required to give their answers in their own words as far as practicable.

v
v’ Attempt All questions.
v The figures in | the margin indicate FuIIMarks e e
v Assume siitible data if necessary. _ . R R S
1. “What are the fundamental principles of mechanics? Explain briefly. 31
Two identical rollers each of weight W = 500N are supported by an inclined plane and a ..
vertical wall as shown figure below. Draw the free body diagram of each roller
separately. Assuming smooth surfaces, find the reactions induced at the points of support
A,BandC. ' [8]
P
A
/
4
A
/
Vs
oy
A
A
7]
Z — -
3. Use the method of sections to compute the force in bars BC, DF and CE of the Warren ,
_ (8]

truss loaded as shown in figure below.

4 KN
D - F

3KN _B

4. A 10m ladder is leaning against a smooth vertical wall and the floor with the friction
" coefficient 0.4. Determine the normal reactions and the friction force at the top and
: (4]

bottom of the ladder.



bl

o

3.

Determine the mcment uf inenia of the shaded area shown in figure teiow al

ui its

o
<

centroidal Xp axis.

) 75m fe— 15m~~—+!‘17-5rr;-§-—

et '

1

X

What are statically determinate and indeterminate structures? Diraw axial force, shear and

bending moment diagrams of the frame loaded as shown in figure below.

20KN/m f IGKN

R e e A
- T 2m i
;‘m! . ng
Ao isHN —— amy
i 1]

! L SKN L
im|
] / A i

& A Ak

Sin
+————-———~‘+

Define the uniformly rectilinear and unilormly acceleraied reciilinear motion. .
mobile A’ is traveiiing east at the constant speed of 20 Kmviw. As automebilz "AT crosses
ihe interscelion shown, aciomobile ‘B siarts rest 35m Nonh of a intersection and maves
South with a constant acceleration of 2m/s?. Determine the positien, velocity and

aceeleration of 'B' relative 10 "A"; 10 sec afier 4 crosses the intersaction.

A panicie projecied at an angle of 20° with the horizontal axis wiih an initial veiocity of
SOm/sec. hits the 1arget located at 'h” meter below the horizontal axis having the inclined

(12}

[2+

.

{3+10]

5



S s!opc,of % download ﬁ'om :the axis of tbc Iargct Dctcnmnc the slopmg distance covered
= by thcpropcnle and the maxxmum hmght achncvgd by tbc projecncle from the target - .

. ST B '-O.R .
In Prgure bclow is shown a system of pameles at tune t moving in thc xy plane. The
following data apply: )

m=05kg - Vi=1L151+ 1.5 m/s

me =035 kg Vo=-13i+1j ©

my=1kg - CVi3=-13i

my=075kg .. Vi=1li=13j

a) What is the total linear momentum of the system? -
b) What is the linear momentum of the center of mass?
-¢) What is the total moment of momentum of the system about the origin and about

point 2,6) ? . o {4+4+4]
Y : /v, '
5.8 -
513(2, 4)
ma(-2, 2) 1
. ' Vi -
Vg X

§. Define momeni and couple. Determine magnirude direction and position of the resultzni

force of the forces acting on a rectangular plate shown in figure below. [2+8]

I0N 450N
SD c 2m
A Bl 520N
F 3m
60N

%%

T T PN

T e e e

et e
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v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt any Five questions. : '
v The figures in the margin indicate Full Marks.
v~ Assume suitable data if necessary.
1. é) Derive the 'reiétic;hship between load, shear force and bending moment. (4]

b) Draw axial force, shear force and' bending moment diagram for the given ].oad;:d

frame as shown in figure below. (12}

’ /12 kN/m
\'
saym | P
B

|
.’

4m

5 kNm

| , T m
e

- 6m ,
2. a) Whatis the equilibrium of a body? Write the conditions of equilibrium of a particle. [4]

b} A piate of size 6m x 4m is acted ubbn’ by a set of forces in its plane as shown in figure

below. Determine the magnitude, direction and position of resultant force.
TRk :~> B le . | R o
6ON 120N -
V\
D C At5°
E
t fs— dm —
4m - ) :
Jm , 100N
8ON

Al 6m {B

[6)

3. 'a) Determine the centroid of right angle iriangle by method of integration.

Nz



_ b) Find the :aois.ent 0f ineniia and radiug¢ oi gyrator: abow X-Y axis 1 the ngers, showri

below. (10}
—> X .
&
- 10cm
4. a) Whatis the angle of friction? Explain about tipping and sliding of block? 6]
b) Determine the suppont reactions and forces in all member in the given pin jointed -
truss as shown in figure below. {1,
D . 3
. F 15KN ]
1.5m
}L
1.5m
| B )
2 2m y s
A= 7 73
5. ‘a) What is the linear momentum? Explain about rate of change of it ¥ [4]
b) Two blocks shown- in- figure below start from rest. The horizontal plane and the
pulleys are frictionless, and the pulley is assumed to be of negligible mass. Determine
_ the acceleration ofeach-bl_ock and the tension in each rod. - S {12}
’ . €00 «g : ’ ’
. 41
' Ui
é]a
40G wg
6. a) Mention the types of support on structures and support reactions with its free body
diagram. : (6]
b) For a particular body moving rectilinearly, a = —10x72, where a is the acceleration in
m/sec’ and x is in meter units. It is known that when t = 2 sec, x = 8m and v = Im/sec.

Determine its acceleration when 1= 3 sec.

ok
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b) Draw bending moment diagram, shear force diagram and axial force diagram for the

b)

data if necessary.

given figure below. And also indicate the salient poinis if any.

5

4m

.~ 10KN/m_
_ T
A ) . D
2m .,
S5KN !
_ - > B X
. £
' 2ml.
-~ ¥ A
: T .
AL 4m X
i X -

Explsm' prmcxples ef tra:nsrmssxblhty and its lu-mtatlons

Determine force couple system about pomt ‘A’ for the glven system of forces as

shown in figure below.

Candidatés are required to give their answers in their own words as far as practicable.
Attempt any Five questions. ' '
The figures in the margin indicate Full Marks.
Assume suitable -

a) W'hat are the fundamental concepts and pnncxples of New’toman mechanics?

SOKIN

60K
|
A 0 D f:\/“
3 B 4 20KNm Y E
f— i »

6m

»
13

v

{4)

- (12).

4

- [10]

wile

L0



X

inclined siope of % downvsard from the axis of to the target. Find the projec
0 and the maximum height achieved by particle fron: the target.

,-@/ L

ted ang}e o

3. o} Explanthe charactenistics cf frictior. with sketch. . ' 5] 2
N \ ~ M v B tS B LA | ~Fonvn 1 "‘_.. b e as ':n‘ B —/
5y Tetzmine i mome:t of i of e LoRIATEL AL S THUWIN DN L5376 [ AT (2]
- e . : . i2
X and y ax1s. ea - A . )
) . : .
) )"'.' = ‘K,-‘j:; » 4 e
' l 1
- ° - ) l ?'\
/ K B ‘
// y, =mx }
. } 4?“._1{.
O a 4}; X
4. a) Determine the forces in cables AB and AC as shown in figure below. - (53
s
C.
‘ .
60°
. \. i R
. \B/ / . f -
i
500N
b). Determine the forces in all members of the truss shown in figure below. . [in
16.8KM 10.8KN
, b= 2i5m ——>‘<—— 35m ——
G £ >
Ta - -iB 7 T
\\ . s ’ .
N 12w
- \\ - .
N L -
e - -
"5, a) The.position of particle whick moves alonga straight line is defined by the'relation . -
. 3~ 2 R i [ L.
X = t'/3— 6'~13t. Where X Is in meter and-t is in seconds. Determine: 3]
i) The time at which velocity will be zero . )
ii) The position and distance ravelled by the particle at that time
iil) The acceleration of the pariicie at that time )
b) Define dynamic equilibnum. Also state equation of motion for rectilinear and
curvilinear motion of panticie. ‘ (8
6. a) Hew the motion of 2 particle.is found when the acceleration is 2 given function of =1
time? U e B >
<. b) A porticie projecied 2t an angle of © io horizontal axis with an initial velocity ‘of R
o 1m/sec hiic a targzi located at 600 meter below the horizonta! 2xis and having the
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ANENRNEY

—

a) Define rigid and deformable body. Explain principles of free body diagram and static
- equilibrium while solving problems in statics? Support your answer with examples. (4]

b) Draw bending moment, shear force and axial foree diagrams for the given figure. And
also give ordinates of the salient poirts, if any. o o [12]
TA0KNI ' ’

HI .

Al ple— <

ey,

[
o T
-

L 3m . 4m ,
L A R ™ g ] 1

2. @) Two.cylinders A and B rest in 2 channel as shown in figure below. ‘A’ has a diameter
of 10cm and weight 26kg. ‘B’ has 18cm diameter and weight 50kg. The channel is
18cm wide at. the boitom with one side vertical and other side at 120° as shown. )
Determine the reactions at four contact points. . [11]




b)

State and prove the parallel axis theorem for moment of inertia.

3. a) Calculate tke member forces of the given truss shown in figure below.

4.

w

b)

2)

b

2)

b)

 20xm 10KN -
A\\.\ //\ | . 4 >, .

N, // \.
-.\‘. ) / \ /: .
P E

L Bm 2m , 6m

[ g i) T 4N !

8m

X

Define discrete and continuum- structure. Also discuss about stability, indeterannacy,
and determinacy of structures with suitable examples.

Define limiting fiiction and impendirig motion. Justify why coefficient of static
friction is greater than coellicient of kinetic frictisn. -

Determine the moment of inertia and radius of gyration of the common area as shown

in figure below about x and y axis.
‘{11
Y, = KIX ' =
L |
‘ - .
/ I 3Ccm
A
~ |
L=KX
ol ] e
j<—— 80cm —_— X

The zcceleration of 2 particle is directly proportional to the time (t). Atume (1) = 0,
the velocity of the particle is v = 16 m/sec. Knowing that velocity (v} = 15 m/sec
position (x) = 20m and time (1) = 1 sec, determme the velocity, the position and total
distance travelled when time (1) = 7 s<C. ]

A particle is projected at an angle of 30° to horizontal axis with an initial velocity of
61my/sec hit the target located at ‘h’ meter below the horizontal axis and having the
inclined slope of ¥% downward from the axis cf the target. Find the sloping distance
covered by the projectile and the maximum height achieved by particle from the
iarget.

Define angular momentum and also prove that rate of change of angular momentum is
equal to the moment of the force acting on that particle about the sarne point.

(51
(101 . -

161
(5]

(11}

(8]

(8]

.[61

The motion of a particle is defined by the position vector )= 3¢+ 425 + Stk where

r is in meter and 1 is in second. Find the normal ‘and’ tangential component of
acceleration and the principal radius of curvature at the fhstant when t = 4 secs.

¢

(10]
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v
v Attempt All questions.
v All questions carry equal marks.
v Assume suitable data if necessary.
1. If y=(x2~1)", then show that (x% ~1)" yp42 + 2X¥n41 ~0(@+1Dyn =0
. ' OR .

Find the pedal equation of the curve 12 =2a%c0s20

2. State Rol]e s theorem and wntc its geometrical mterpretatmn Verify Rolle s theorem for

f(x)— xe[O n]. : -
] _

Iim ;
3. Evaluate the limit: x > O(tan x)x C
X

4. Find the asymptotes of the curve: y3 - xzy + 2y2 +4y +x =0.

5. Find the radius of curvature of the curve v/x + J; =+/a at the point where it cuts the line
y = x. .

Jeosx dx.

‘ n
6. Using properties of definite integral evaluate E N 7.
sinx ++/cosX

. a

7. If possible, evaluate the improper integral: ‘wf—idx.
X
o'

8. Define Beta and Gamma function. Also use it to evaluate: Io : xOy2ax—x? dx.

9. Obtain the reduction formula for I sin™ x dx and hence use it to evaiuate j sin® x dx .

10. Find the area bounded by the curve x’y a’(a-y) and the x-axis.
OR -
Find the volume of the solid formed by the revolutxon of the cyclmd X = a(e + sinb),
y =a(l - cosB) about the tangent at vertex.
dy

11. Solve the differential equation sinx e +¢0SX = 25in X COSX.
X

12. Find the general solution of the differential equation pz.— py +x =0 where p= ol

13. Find the general solution of the differential equation: (D2 - 4D +4)y = x3e2x

~ 14. Deduce the standard equation of an ellipse.
15. Identify the conic section 8x2 + 6y2 — 16x + 12y + 13 = 0 and determine its eccentricity,
latus-rectum and foci. _ . _
16. Describe and sketch the graph of the polar curve: 1= _ 10
3+2cosd




TRIBHUVAN UNIVERSITY Exam.

INSTITUTE OF ENGINEERING Level BE Full Marks 80
Examination Control Division | Programme | BAR Pass Marks | 32
2078 Bhadra . Year/Part |1/1 Time 3 hrs,

Subject: - Engineering Mathematics 1 (SH 404)

Candldates are required to give their answers in their own words as far as practicable.
Attempt All questions. :

All questions carry equal marks.

Assume suitable data if necessary.

AN NRN

el
.

State Leibnitz theorem and use it to prove the following.
If y=acos(logx)+bsin(logx) then xzy,,+2 +(2n+ I)xy,, +(n® + 1y, =0.

2. State Lagrange's Mean value theorem. Verify it for the function f(x) = x 3x +2,

X € [2,4].
1

3. Evaluate the indeterminate limit : /7 [ 11X )2
: x>0

" 4. Find the asymptotes of the curve x? (x y)" (x +y ) 0.

5. Find the radius of curvature to the curve r’ = a® cos 30 at any point (r,0).

dx——

6. Show that: j \/—-\/\/—ﬁ

7. Evaluate the improper integral: I ; % dx
x

8. Defi i " , Y 2. 4 77
. Define Gamma function. Use Gamma function, to show _[0 cos® 60 sin” 3640 = 193

9. Obtain a reduction formula for J. sin” xdx and hence find jsind xdx.

10. Find the area of the loop of the curve : x=a(1—t2),y=at(1—t2), -1<t<1]
OR

Find the volume of the solid generated by revolving the asteriod x°/7 + y2 /3= g%/3
about the axis of x. ‘

11. Solve the differential equation: (x2 - y2 }lx + 2xydy =0

12. Find the general solution of the differential equation: cos px cos y + sin px sin y = p.

13. Solve the differential equation : (D2 -D- Z)y =sin2x +e*

14. Transform the equation 12x>-10xy+2y*+11x-5y+2=0 by the translating the axes into an
equation with linear terms missing.

15.If e; and e, is the eccentricity of the hyperbola and its conjugate prove that —{2— + -17— =].
e €

16.Find the center, length  of axes and eccentricity of the ellipse
2x% +3y? —4x—12y+13=0.

OR
10

Describe and sketch the graph of the polar equation of the conic r = ———
3+ 2cos@



TRIBHUVAN UNIVERSITY Eam. S Regular
INSTITUTE OF ENGINEERING Level BE Full Marks ]
Examination Control Division | Programme | All except BAR| Pass Marks | 32 i
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Subject: - Engineering mathematics I (SH 401)

AN NN

—
.

Candidates are required to give their answers in their own words as far as practicable.

Attempt AUl questions.
All questipns carry equal marks.
Assume suitable data if necessary.

If y=acos(log x) + b sin(logx) prove that:

(i) Xyr+xyr+y=0
(i) X*Yni2H2nH+DXYns 1 HD>+1)ya=0

State and prove Lagrange's mean value theorem.

State L' Hospital's Rule and hence evaluate xh_r)n O(cot x)smzx

Find the asymptote of (x+y) (x+2y+2) = x+9y-2

5. Find the radius of curvature of the curve r =a (1 - cos8).

10.

11.
12.

13.

14.

15.
16.

Or,
Find the pedal equation of y*=4a(x+a)
n/2
Evaluate . j ————d‘{Sm ‘{COS:
cos? x +sin? x
Llog(l
Using the rule of differentiation under the integral sign, evaluate f _g(_-l-;_l__z_)_
I1+b“x
0
/2 n/2
Obtain the reduction formula for j cos" xdx and hence evaluate f cos!® xdx.
0 0
Obtain the area of a loop of the curve y’(a2+x2)-x (a*-
Or,
Find the volume of the solid formed by the revolution of the cycloid x=a(6+sin0)

Solve the differential equation: dy Y itan?
dx x X

Find the general solution of y=Px+x"p?
Solve (D2-2D-’-§)y = e™sinx
d ;, 2x— dy -4y = x4
dx dx
Or,
A radio active material has an initial mass 100mg. After two years, it is left to 75mg. Find

the amount of the material at any time t.
What does the equation 3x>+3y*+2xy=2 become when the axes are turned through an

angle 45° with the original axes.
Obtain the equation of hyperbola in standard form.
Find the center for the conic 3x2+8xy-3y2—40x-20y+50=0.

Ak

Solve x2




TRIBHUVAN UNIVERSITY Exam,
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | BAE Pass Marks | 32
2075 Chaitra Year/Part |(1/1 Time 3 hrs.

Subject: - Engineering Mathematics I (SH 404)

Candidates are required to give their answers in thexr own words as far as practicable.

Attempt All questions.
All questions carry equal marks.
Assume suitable data if necessary.

AN N NN

State  Leibnitz’s theorem. If  y=log(x+va’+x’), then show that

@ +x)y,,, +2n+Dxy,,, +n’y, =0.
2. State Lagrange’s Mean value theorem. Interpret it geometrically. Verify it for the function

f(x)=2x*+3x+1, xe[-25]

)/ N
-3, Evaluate: x—> e I

4. Find the asymptotes of the curve x> + y° —xy2 -Xy+x’-y*=1
5. Prove that the pedal equation of the curve r = is p>=ar.

Y
.

-5

\;n"m Ne arl 9%

—cosé

OR
Find the radius of curvature for the curve : x=a(p+sing),y =a(l—-cosg) at the point
p=0°

x/2 1

6 Show that ;‘: m‘&=%

7. Evaluate the improper integral jx’e"dxgd
0

2
dy_zg_):_

8. Solve: 7 +4y=e"cosx

9. Using Gamma function evaluate: j sin® -2-cos de m) ’

~

10 Define Hyperbola. Find its equation in the standard form.
,_/l/}/golve the differential equation: (x* + y2)dy xydx ’:{g ERUA

‘}/Solvc y=px +ap—ap’
13. Find the condition that the line xcosa+ysina = p touches the ellipse -—-+—;;—2— =1 and
a

hence find the point of contact.

}4/Deduce the standard equation of the ellipse.
2 2

j./show that the line Ix+my+n=0 is a tangent of the hyperbola :—2-%2—=1 if

a** —m*b* =n?
16. Identify the curve: 9x° +4xy +6y* —22x—16y +9 =0 if it is central conic, find its center.
— OR
Describe and sketch the graph of the curve: r= -é—é-ggs—é. '

L2 1]
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Subject: - Engineering Mathematics I (SH404)

AN NN

fosry
.

Candidates are required to g1ve their answers in their own words as far as practicable.

Attempt All questions. ,
The figures in the margin mdzcate Full Marks
Assume suitable data if necessary. :

If y =sin~' x, show that

(1-x2 )y puz — (20 +1)xy,,, ~0%y, =0..

Obtain the series expénsion of e¥* by Maclaurin’s theorem as far as the term x*.

State L'-Hospltal’s rule. Evaluate

lim
x—0 sinx.Jogx?

Find the asymptotes of the cﬁrve,
(x+y)P(x+2y+2)=x49y-2

Find the pedal cquation of the curve r™ = a"cosm®.

4

Show that '})t:__
J’x+~/a 4

Evaluate the integral: dx
& rx 244

Obtain the reduction formula for I cos” xdx and hence find J cos® xdx.

Using Gamma function evaluate
2
_[Oaxs- 2ax —x?dx.

. Show that the area of the loop of the curve ay’ =x*(a— x)is %az .

ransform the equation 3" —2xy +4y* +8x—10y +8=0 by translating the axes into an

equation with linear term missing.

. Obtain equation of hyperbola in standard form.
.Find the foci, directrix, latus rectum and eccentricity of

7x2 +6y% —42x —24y+86=0.

. Solve any three of the following:

dy Zx+3y+4

& dx 4x+6y+5
b) iiz«i‘xsiq2y=x3 coszy
dx
¢) y=2px +p’y? wherep = ﬂ
§ (@ —mely=e?

-
w
W

the

ellipse

"84\ TRIBHﬁV@ UNIVERSITY - Exam. R
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division {Programme | B.Arch. Pass Marks | 32 .
w2074 Ashwin . {Year/Part |I/I ___ ____ |Time __ |3hbxs. |

[3]
[5]

[1+4]

[5]
[3]
(&)
(5]
[5]



84 TRIBHUVAN UNIVERSITY Exam.
INSTITUTE OF. ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme B.Arch. Pass Marks | 32
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Subject: - EngmeenngMathemancsI (SH404) T T e e e e

Candidates are required to glvcthelranswersmthexrownwordsasfaraspmcncable

v
v Attempt All questions.
v’ The figur —es in the margin indicate Full Marks.
v Assume .smtable data if necessary.
1. If y=log(x+\lx +a ) prove that (x +a’ )y,,,,z +(2n+l)xy,,+, +n%y, =0. [51
5. Assuming the validity of expansion, find the expansion. of function log, (1 +smx) by
using Maclaurin’s theorem. , [5]
3. Evalute: x—>0(——————--) | [5]
sin’x) |
4. Find the asymptotes of the curve, ‘
(Xz _yz)Z —2(X2 +y2)+x—1=0. . . [5]
5. Fipdthe radius of curvature of the curve J;+J§=Ja- at the point where it cuts the line
y=X
Find the pedal equation of the curve r? =a% cos20 [5]
7 1 T ' :
6. Prove that |2 dx=—.
L 1++/tanx 4 : 5]
. X . .
7. Evaluate the improper inte & _ax. | :
e improper integral -C’l+e _ | , [5]
8. Obtam the reduction formula for Isec x dx and hence evaluate j sec® x dx. Bl
9. Define Gamma function. 'Use Beta and Gamma function to evaluate ,Q"'_""_ dx. (5]
i-x°)"
10. Find the area of astroid x}/ 3+ yy = ay ‘ \ [5]
11. What does the equation 3x2 +2xy + 3y =2 become when the axes are turned through an
angle 45° to the original axes? ' [51
12. Obtain the equation of the ellipse in standard form. [5]
13. Describe and sketch the grapn of the polar equation of the conic I = -2-1-9-5—“%6?; .
cosecB+
} OR
Find the centre, length of axes and the eccentricity of the conic section
2x% +3y° —4x—12y+13=0. N &1
14, Solve any three of the following: _ [3x5]
g) xdy-ydx=4x +y2ax '
by L=yt
) " yianx— v2secx
¢) sinycospx-cosy sinpx=p, wherep= 2
d%y
S —L-v=X 008X



74 TRIBHUVAN UNIVERSITY Exam. S

INSTITUTE OF ENGINEERING - | Level BE Full Marks | 80
Examlnatlon Control Division Programme | B. Arch. Pass Marks | 32
2072 Kartik ’ Year /Part |1/1 Time 3hrs. |

Subject: - Engineering Mathematics I (SH404)

v" Candidates are required to give their answers in their own words as far as practicable._
v’ Attempt All questions.

v The figures in the margin indicate Full Marks.

v’ Assume suitable data if necessary.

‘1. If y = sin™ z; prove that (1 — 2%)yn,2 — (20 + I)zy?,+i - n?y, = 0. f

2.  Obtain the series expan.v;ion ofwshzbyMaﬂml@

: ) -
- L e gt

z cosz — log(1 + a:)

8 Evaluatel;m = . . o 1
ooz - \ i
4. Fmdtheasymptotesoftbecurve x’ —2x y+xy +x xy+2 0 Q [5
5. Show that the radlus of curvature at any pomt (x,0) of the curve ef [5
™ =a™ cosm 0 is——
(m+1)r™!

#0btain a refluetion formula for { sec” zdz and hence-evaluate [ secd z dz. ' {5
9. Usmg Beta Gamma functmn show that r ©os” 3esm 69d9 = @ - B
o9 ;@hﬁtthe az*ea'of‘the Toop: ‘f'*the' CurVe ay?= xZ(m_ i .%&z o B
OR

"_‘,%'4:118 yolume of the solid formed by. the revolution of the ellrpse +
about the x-axis.

?bl‘%

12. What does the equation 2x +3y = «./— becomes wn°*1 the axes ars turned through an angle

45° to the original axes. [5]

> ia 4+ 2 3 X ] ! 1
13. Show that 3z + 4y + +/7 = 0 is a tangent to the elli ipse 3% + 49 = 1 and find the [5]
Dozm of contaca .

14. Dascribe and skatch the graph of the p 3¢ curve » = b =



84 TRIBHUVAN UNIVERSITY ' Exam.
INSTITUTE OF ENGINEERING | Level BE Full Marks | 80
Examination Control Division | Programme | B. Arch Pass Marks | 32
2072 Chaitra Year/Part [1/1 Time 3 hrs.

~_____Subject: - Engineering Mathematics I (SH#04)

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. :
All questions carry equal marks.

Assume suitable data if necessary. . .. A@}Q

If y Sm x,prove that (1 X )Yn+2 (2n+1)x}'n+l n Yn ]
_ State Lagrange s Mean value theorem and verify the theorem for

£ (%) =logx,xe [Le]

\\\'\

N

3. Evaluate the limit: x——)b(b x)t T;;)

4. Find the asympototes of the curve: x° —2x%y+xy’ +x> —xy+2=0
5. Find the radius of the curvature for the curve x = a(t+smt) 'y =a(l—cost)at the point

t‘;'o. 0}3
Find the pedal equatlon of the curve 1™ =a cosmB & S U 2_

o /2 sinx - COSX 4 :
6. .Use propemes of deﬁmte mtcgral to showg e  —dx= :
o 1+smxcosx

7. Evaluate the lmproper mtegral f 1
x>+

8. Obtain the reduction formula for L tan” x dx and hence evaluate Lﬂmtans X dx

9. Use Beta and Gamma function to prove f cos*(30).sin’ (60)d0 = ignz-
10. Find area of the astroid x*> + y*?> = a*”* using definite intergral.
11. Solve the differential equation: (2x+2y+3) dy = (x+y+1) dx
12. Solve the differential equation: x%}i +ylogy=xye"
o e dly dy
13. Solve the second order linear differential ¢quation: o + T +y=sin2x
o A S T X X

: . OR
2 ' dy
Solve xp’ —2yp+ax=0where p=—=
dx
14, What does the equation 3(x° + v1)+2(xy—-1)=0 become when the axes are turned
through an angle 45° to the original axes.

i

i5. Pind the condition that the line /x + my + n = 0 will be a tangent to the curve:
b

"~
;..a

™ l ]
o

‘and find the point of contact.
16. Find the center, foci, eccentricity and length of latus rectum of the hyperbola

9x? —16y* +72x-32y-16=0



74 IBHUVAN UNIVERSITY E '
INS?  TE OF ENGINEERIN Gzl BE Full Marks | z;OI-5
Exami ion Control Divis B.Arch. Pass Marks | 32 |
2071 Chaitra 1/1 Time 13 hrs. |
T Subjeer—- Engmeenng Mathematxcs I (SH104) -
v Canc  ssare requlred to glve thieir answers mthexr OWn words as far as practicable,
v Atter 4Nl 11l questions,
V' The, ‘esinthe margin indicate Full Marks - ~
V' Assu  uitable datg if necessary. g U : O i
Lo = = (sin™ x)z then show that - xz)y,,+z (n+ Dxyp,q — x%y, =0, [5]
2 °Rolle S iheorem and henceuse 1ttove'ﬁﬁrforthe function,
[5]
3. Luuluate the limit si -15 [5]
: lim ( nx)
X0\ x
4, rmd the. assymptotes of the curve x2 (x y)2 —a*(x% +y?) = 0. [5]
5. Find the pedal equation of the curve Fms a"‘cosmB [5]
6. Prove that f_ sinxwosx dx s5l08(VZ+1). [5]
. 7. Evaluate the j Mpmpermtegml _& -l-e-g—xdx &3]
. Obtam the reduction fomula for f cos dx, ‘and Hernice firidk f caséxd; [5]
- ‘9 Use: Gammaﬁmctrmto showf x2e*dx x f e"“dx =m. [5]
~ 10. Find the area bounded by the cardioid r = 4 (1-cosh) [5]
2
Find the volume of the elhpsmd formed by the revolutlon of the ellipse —+ y_ =]
. a’
= about the X-ax1s
11 Solve any three of the foﬂowmg dxﬁ‘erentlal equatxons [5%3=15]
a) xdy —-ydx = ,/xz +yZdx. ‘o :
b) 5 +Ziogy =L (togy)2, O';,v
dy ’ﬁ%‘\’
¢} ¥ =2px +p3y? Wherep-dx & g@y@
\ b
d) (D% +3D +2)y = e2x5iny, ( @M
12, What does the equation 3x% + 3y? 4+ Zx}; = 2 become when thé axes are turned
through an angle 45° {5 the original axes? [5]
13. Deducethe eqﬁéion of hype;‘boia in stand&rd form. (51
14, Describe and sf;etch the graph of the noE& equatzozﬁ of the conic r = -—f—g—f— f51

P.37



49 IKIBHUVAN UNIVERSITY Exéin. 66 &

INSTITUTE OF ENGINEERING 1 Level BE Full Marks | 80
Examination Control Division | Programme | B. Arch. Pass Marks | 32
' * 2071 Shawan I Year /Part | 1/1 Time 3hrs. |
© T T~ Subject = Enpineering Mathematics 1 55707 T

V' Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All guestions. ’ :

v All questions carry equal marts.

v Assume suitable data if necessary.

2. State and p'rove Rolle’s theorem. . ‘ , l‘g}\ y J J

. ' .
. R SN
3. Evaluate ]mz(——-—smx)"’“ r
o x=00 x ) o
4. Find the asymptotes of the curve -2y + xyz'-i-xz-xy+2=0.

5. Show that the radius of curvature at a point (1,6) for the curve r =ae®™® js 5= _
coseca,
‘ x z ) 7 - O;
. 2 z r. 1
Show that flogsin xdx = flogcos xdx =—log—
' - 0 o272

. 2 '
7. Evaluate [32
X

8. Use Gamia ﬁmcnon toprovethat Ie"‘4x2dxx Ié'“4dx =T

. 2
9. Prove that thg area of a loop of the curve yX(a® + X)) = x? (a° - x?) is a7(7r~.’2).

OR

Find the volume and area of the Surfaee generated by the revolution of the cycloid
X=alt—sint), y =a(t - cos t) about its base i.e. the line y=0. - '

10, Solve the differential equation ﬂ =¥, tan.
dx x X

"‘ - .
11. Solve the differential equation :_y =ytanx - y?secx.

o)

dx o\
. - N o L
. . 5 < . ’ .;)f §
12 8clvey =01 + p)x + ap”, where P-_:fgl. o ; 4‘%\]
" e ~2 SN — 22X s - g ‘%
13.Solve (D - 2D + 5)y = % giny. 0‘

P.39



14. If the axes be turned through an angle 6 = tan™'2, what does the equation 4xy — 3x>=a2
“become?

15. Find the condition that the line Ix + my + n = 0 may be the tangent to the ellipse
2 2 : '

16. Find the cenire, fength of axes and eccéntricity of the conic 2x + 3y% — 4x — 12y + 13 =,
T . or
2-6cos6

Identify and sketch the conic 1=

P.40



74 TRIBHUVAN UNIVERSITY Exam. r— ] o
o ~—INSTITUTE OF ENGINEERING— Level BE Full Marks | 80
- Examination Control Division | Programme | B.Arch, Pass Marks | 32 N
2070 Chaitra S Year/Part |1/1 Time 3 hrs_____

Subject: - Engineering Mathematics I (SH404)

v Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions. : '

v Al questions carry equal marks.

v’ Assume suitable data if necessary.

1. If y=Tog(x+x*+a?), prove that (a’+x’)y.sz +(Q2n+1)xy,,, +ny, =0.

2. Findthe expansion of the fimction sin?y using Maclaurt serios up to the term containing ¢

3 Eval uate: fim XCOsX — l:)g(l + x)..
. . : x>0 X

4 . Find the asymptotes of the curve x* —2y° +2x’y —xy’ +xy ~y? 41 =0,
5. Show that the radius of curvature at a point (r, 0) for the curve r = ge®te is rcoseeq.
| OR
Find the pedal equation of the curve r? = a2 cos 26,

1 il

6. ShOW that —x =
‘!’x +3/a?-x?

- 7. Obtain the reduction formula for I tan" xdx and hence find f tan®x dx. S
a 4 ) &‘,.‘ |

) FSV PULCHOW!

8 Evaluate using Gémma function:
‘!\/ a’-x?
10. Show that the area of the astroid x* +y%% = g% gka’.

- : , OR _
In the cycloid x = a(8+sin B}, y = a{l —cos 9),show that s = 8ay; s being measure from
the vertex, ‘

9. Evaluate the improper integral f -long dx.
: X

1

P41



- 11+ Transform tothe axes inclined at 30 to the original axes the equation ™

’x’-ﬂ?x/gxy—yz=laz. -

12. Show that the line 3x+4y + ﬁ = 0 touches the ellipse 3x* +4y* =1.
Find the point of contact.

: . 2 2
 13. ° Using the definition, establish the standard equation of the hyperbolazz— -y 1.
. N a

*—;:
OR

12
Describe and sketch the graph of the curve ¥ =3 +2c0s0

. - 2, 2
14. -Solve the differential equation gy +X1 1Y o,
- dx 2xy
15. Find the general solution of the differential equation y = px + p(1 - P)

16.  Find the general solution of the differential equation:..(D? +2)y.= cos(v/Z-x)s -

Kk ¥k

P.42



74 TRIBHUVAN UNIVERSITY Exam. J }
77—~ INSTITUTE OF ENGINEERING Level BE Full Marks | 30
Examination Control Division |Programme | B. Arch. Pass Marks | 32
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Subject: - Engineering Mathematics I (SH404)

4 Caﬁdidat_w are required to give their answers in their own words as far as practicable.
V' Attempt AU questions. C '

i i e R PuLCHOWKS

1) If y=acos(logx)+bsin(logx), prove that x’y,,, +(2n +1)xy,,, +(@* +1)y, =0. -
. OR | |

Find thé‘pedal equétion of the curve r™ = a® cosm0.

_ : - 2
2) State Rolle's Theorem and verify it for the function f x)= log{ (x -::;b} ;a<x<bh.
a+b)x

. XCOSX~—SinXx
3) Evaluate: lim—————,
x—>0 X

4) Find the asymptotes of the curve x(x —y)? -3(x*-y?)+8y =0

'5‘) Find the pedal equation to the curve r? = a2 ¢os20

OR
. 2
Show that the radius of curvature at a point (a cos® 6, sin3 6) on the curve x3 +y
Is 3asinO cosh.

2 2
3,3

=a

x/4

6) Show that I log(1 + tanx) dx = glog 2.
) 0

) B i /2 C %2
7) Obtain the reduction formula for fsin‘ xdxand hence evaluate fsin‘ xdx
(4] 0

8) bEvaluate by using gamma function jz IXG =dx / (;:;!
-X e ’ 5
é 2

' 9) Evaluate the following improper integral, if possible: I ‘/ 27X ax. !
7V x

- p o o . 8
10) Show that the area of the loop of the curve ay? = x*(a — x)is Eaz .
ORr
Find the volume of the solid formed by the revolution of the cardioid r = a{i +ecosth
about the initial line.



11) What does the equation 3x2+3y>+2xy=2 become when the axes are turned

) _tix_rough an angle of 45° to the original axes?
12) Find the center, length of axes, eccentricity and directrix of the ellipse
2x? +3y’ -4x+5y+4=0.

' ’ 2 2
13) Find the condition that the line Ix + my + n = 0 is a tangent to the ellipse -’5—2- + i";—z =1
a

14) Solve the differential equation % =cos(x +y). r

15) Solve the differential equation % =y tan x-y2secx
16) ‘Find the general solution of the differential equation: (P? +16)y = cos 4x.
| OR | |
: 2 -
x* d‘—-%-ngl-&-Z =1
dx dx X

*¥kk
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74 - TRIBHUVAN UNIVERSITY Exam. -
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | B.Arch. Pass Marks | 32
2069 Chaitra Year /Part |1/1 Time 3 hrs.

Subject: - Engineering Mathematics I (SH#04)
v’ Candidates are required to give their answers in their own words as far as practicable.
v’ Attempt All questions.
Y’ The figures in the margin indicate Full Marks.
v’ Assume suitable data if necessary.

1. Hy=acos (log x) + b sin (log x) prove that xz.y,, 2 +(2n+ l)xiyn+l +(n? +Dy, =0 [5]
2. Verify cauchy's mean value theorem for the function f(x) =x’ and gx)=x%x¢ [1,2] [5]
. l . B
' - lm (einx\Z _ _
3. Evalgéte. x—éO(—x—-) | FSD WL(HONK [5]
4. Find the asymptotes of the curve x° + y? =3axy 8]
5. Inthe cycloid x=a (B+sin 8), y = a (1-cos 0) at 6 = 0 prove that radius of curvature p=4a [5]
dx
6. Evahate: | ——— 5
J;’ﬂx ++/a%—x2 B
A i . € S |
7. Evaluate the improper integral _[: T dx | [5]
8. - Obtain a reduction formula for j tan” x dx and hence find J' tan® x dx [5]:
9. Use Gamma function to prove that J: dx —= I [5]
(1-x°)s
10. Find the area included between the two parabolas as y* = 4ax and x* = 4ay : [5]
11. Transform to axes inclined at 30° to the original axes the equation
x> +243 (xy)~ y? = 2a° ‘ 5]
. ) ‘ x2 yr 2 o2
12.1f e, and e, be the eccentricities of the hyperbolas —2——-}-)7=1 and —2—-—;—2 =-1 show
' : a a
that —l—+—1— =1 5
ol o : [5]
. . . 12
13. Describe and sketch the graph of the equation r=——F——— [5]
3+2cosB -
14.Solve any three of the following differential equations [5x3]

a) xdy—ydxzwfxzﬁ-yzdx

x

dy -
b 1+x3) L1 y=el
) ( )1 y

¢) y=yp’ +2px

S /ﬁz AT PR
). (L7 =510+ 234
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]NSTITUTE 'OF ENGINEERING Level BE | Full Marks | 80

- Examination Control DlV]SlOn. Programme

An(z;;.p;‘s.;m..) .A :Pass‘Mérks‘ 32 ..

171 ' Time 3 hrs.

2069 Ashad . 1 Year/Part R

" Subject: - Enginéering Mathematics (SH 401)

’\\‘\\

Ll
.

.

G2

. Fmd the volume of zhe clhpscoxd formed by the revohmon of an elhpse — +b—2
a?
10.

} .4coordmates and passes through 1he pair of curves (1,6) and (2,3).
120
X bo]ve the dxfferennal equanon xdy—ydx 3 x + y2 dx.
e

15.

16

Use Gamma funetion to provc jsm X cos® Tdx =2
. 2 - 2 2! 1

 Use mif.‘thod Of'différeniiatidn under integral sign, evaluate ,{6

~Find the area between the curve and its asymptotes yi(a=x) =x>. = T

‘Candidates are required to give their answers in their own words as far as practicable.

Artempt Al questions.
Al questions carry equal marks. -
A ssume suztable data if necessary.

If y= (x —1) prove that (x 2] )yn+2+2xyn+;—n(n+})y,, 0. -
State and prove Lagrange’ S mgan value theorem and verify f(x) = log x, xe[i,e} -

Evaluate ‘Ln_n (—I—— 1
x—=>0\x? sin?x

Find the asymptotes of the curve x(x—y)2—3 (xz—yz-)+8y =0.
- N3 \3 o
LA (.Y.) -2

Find the tangent at (a,i b) to the curve [

.»a}

- %dx
Evaluate j—?

511'4.
o .
4TA_11 -
a Tan (azx)dx
x(1+x%)

v =1
Transfonn the equanon 3x —2xy+4y2+8x—10y+8‘0 by trans]atmg the ax13 mto an
equation wnh hnea: term missing. -« : ‘ : - -

Find the equanon of ellipse whose centre “is ongm and -whose axis are. the axxs “of
p1:0ve that the product of the sem1 axxs of comc 5% +6xy+5y +12x+4y—4=0 xs 3

Find the oeneral solunon of the dnferenna' equauon xv (p +2) 2py +>.

Fmd thc oeneral solution of-the dlfferennal equatxon (x D -r4xD+2)y—

A tank comams 1000 hters of fresh water Sah water whlcn contains lSOgms of sah per
htcr, Tuns: into it at the rate of 5. liter. per minute and well-stirred’ mnture runs out of it at_,.. o

n*e same rate When wﬂl the tzmk comam SOOODma of salt?

,‘.i_OR o
R
“SQolve ——l—v—\( cosx
dx”

x % ox



0 TRIBHUVAN UNIVERSITY __1}3_:931 _______ B Regul
" INSTITUTE OF ENGINEERING =~ Level BE | Full Marks | 80
Exammatlon Control Dwnsmn Programme | ALL | Pass Marks | 32
' 2068 Chaitra . .. .LYecar/Part 1/1 ! Time 3 hrs..

Subject: - Engineering Mathmatics 1 (SH 401)

x\?\\'

Tt .
.

Candidates are required to give their answers in their own words as far as practicable. .

Antempt All questions.
Al guestions carry equal marks. -
Assume suitable data if necessary.

iy y ™ = 2x Show tha{:

a) (X )yitRy) -m’y =0 o :
- .b) (x "l)y:\+2+(7n+})XVnﬂ + (n —In )Y =0.

|93

: App]y dlfferemlatxon under’ mfegra] si Dn to evaluate j ————d

- State the Rolie’s theorem and use it to prove Lagrange S mean value theorem

“Lim (1 1

.- Evaluate: -(——Zaf - L R
S x—=>0{x* sin“x/ . - - _ o

Find the asymptotes of the curve a’h’ + ’)a'b2x + b+ a?ﬁfz +2ax +x* = x% =0.

.Fmd the pedai equation of the curve ™ = a"cosmé.

n .

- Show that X dx= Iog(«f_ +1)
| V2

0 (smx +cosx) 2

e *sinbx

Use Gamma funcnon 10 eva]uate J 6 1— dx

: 'Fmd the area of curve yX{2a ~<) —x and its asymptotes

OR

Find the volume of sohd formed by the revohmon of the cardxode r=a(l + cosG) about

. the initial hne

B

14,

s

16

. bolve the dlfferenmi equation d—y~ 7} tanx = y tanx

X

. So]ve the dlfferennal equanon Xp~ 2yp + ax =0 where p dy/dx
._Solve (D 2D + 5)v =10 sinX ‘ -

So]we the dxff..rennax equauon x? 9——1 + 4\ + 7y _.(
dx > A

Denve the equauon of an elhpse n standard fon'n -

Prove that the normal at a pomt t. ot the rectangular Hyperbola xy = c meets the curve

,-'dgam ata pomt t; such that Uty =—1.

Fmd the: equanen of axes 'md ]ength of axes of come x - 4\y 2y + 10x___f 4y =0 -
: _'-(}R N RS

Describe and sketch the polar conic T = —
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- 03 TPIBHUVAI g\rn.ttnmr“ Level :BE i Full Marke @ RO '
L INSTILUTE OF LvS® — All (Except ] R :
. e1n | amr SALxcepi DBl Mgrig b 23 : H
fi : Examln at]{)n CODtI‘O] D}\ S] n P1 Ogr'\ﬂ]p]e b,.‘tl'Ch.) . : ?:.)S :“q" i | .
a ;066 Shiawan . . Year/Part {171 - i Time 5 hrs.
g T Sub]ec' Mathcma 1cs
v Candidates are requued io give thc:r answers in their own viords as far as pracuub]c P
i v _4uempt All questions. .. Co T : . g "/'
LY The figures in the margin indicate FuII Marks. * o '-‘
v Assume .mztable data if necessary. - _ i
: F ind the angle of intersection of the palr of curves I"=2"cosnb and 1" = a" sinnb. N 1]
g : - OR '
‘ Ify=a cosﬂc!a x)+ b sin (100).) Provc that,g: vn 2 --(7n + l)x Vasr+( \ + l)y,, =0
2. Staiz Rolle’s theorem and verify it for the fum,non f(x) =x.(x + J) 7 x e [-3,0] (5]
at  (1+x)
Evaluate v (——— . : [1+4)
~ x—=0 X ) : ' ~ : : .
'.4 A cone is circumscribed to a sphere of radius 1. Show that when the volume of the cone is
’ least 1ts altitude is 4r and its semlvemcal angle is cm (1/3) L 8 P
(% 5. Find the asymploms of the curve (x’-v) (x + 7y + 7) =X+ 9)' » o 5) -
3 l ‘OR : o : :
Find the radius of curvature at'any pom( (x v). for the curve.x® My y2 P=3" o
6. lmpwate any three - : £ C [10]
s xe T ‘ 4 logll+ %)
I ) [—d); . b) l -————,——d.\
(l+\) A o SR .
LT CoixX .,
. c) { S d)lo »-—i—le-,dx ,
_ﬂl _‘ ) IR l+Jeotx .
7. Evaluate J.\:’dx by the mzthod of summation. . "[S]
8. Obtain reduction formula for {cot“lx d);_ahd hence integrate {coﬂ de. (5]
et w. B o 7[ ‘
NE ;
£5]
/ 3 ~Find the \'olume of thz sohd formed Dy revol\'mo 'l'-e e kﬁd X =208 + sng),
' Y : : : .

v =a(l +cosb) about s’ basc o

0 So lve an) t_hr e of th omno dxﬁ renna} CqUaUOHS

- [7511._’ )

T-3D s 2y=et A
='2. What doss the equetion axy - 3x2= 2’

e ._4..-...—‘.1‘1-.'.-‘_-...

=roela, 21 3t conjugaté respectively. Thin
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01 TRIBHUVAN UNIVERSITY

iINSTITUTE OF ENGINEERING TUUUBE T TRaivarks 80
Examination Controi Bivision EProvram'pe, All(Except Marks | 32
B. ‘rch i : H
2068 Baishakh S Year/Part | i/] ’Txm» U3 hrs.

Subject: - Engineering Mathematics |

Candidates are required to give their answers in their own words as far as practicable.

v Auempt All questions.
¥ 4ll questions carry equal marks.
v Assume suitable data if necessary.

1. Ify = acos {logx) + b sin {logx). Frove lhﬂ[ XYzt (2n+‘)\ ym, + ('\ + l)y,,

5]

State and prove Rolle's theorem.

Lt (a+bcosx)x-c.sinx

_ Determine the values of a, b, c, so that —5

3 =1.
~ : x—0 X

& Find the asymptotes of the curve (x + y)* (x + 2y+ 2} =x + 9y - 2.
5. If e and e; be the radii of curvature at the ends of a foca] chord of the parabola Y= 4a\
prove that ¢, + ¢, = (2a)%>.

X tan x i
’\//Prove that I dx = —.
SEC X +COoS X 4 v R

ZApply the method of differentiation under integral sxgn to prove:

"z dx _n(a’ +b?)
(;; (a’sin?x + b? cos? x)? 4a%p> .
i .
dx b¢

@ ) ~Use Gamma function to prove that | j

U6  2°
o (1-x%) 3

{2)4»/ Find the area bounded by the curve ); y =a’(a-y) and the  axis.
A ~ OR :
Find the volume of the solid formed by revolving the cycloid. x =1(® + smd),
¥y =2(1 + cosB) about its base. :

.10. Solve the differential equation: (1 + yz) +(x - ey ) ? =0.
. » ) ) X
1L Solve: xy*(p* + 2) =2py’ + x°
i2. soive : (D' = 2D + 35)y =™ sinx
A . . - 2 A7y dy . X
13. Solve the differential equation: x —S+dx—+2y=¢

dx dx

14. What does the equation 3x* + 3y’ + 2xy = 2 becomes when the axes are turned through an

angle 45° to the original axis.
OR
10cosecB

Describe and Sketch the graph of the copic 1 = ————— .
: 2cosecO+3

15. Denive the equation of Ellipse in the standard form. -

16. Find the equation of tangents to the hyperbola 3x? - 4v’ = 12 which are perpendicular to
the line x — y + 2 = 0. Also find the point of contact.

k4

e



Subject: - Engineerin :

v Candidzies are required to give their answers i iheir own words as far as practicable.
v\ Atieinnt Sl G, s!zons
v The f guies in the margin indicate Faull Marks.
v Asswmez suitable data zf necessary.
ir zizalx q
1. Hy== ', prove that (1 +x)y,,+2+(2m<+_x—a,vn,, +n(n+ Dys =20
2. State and prove Lagrange’s mean value theorzn.

,,
ra
<
5}
B,
©
-
4

4. Find the asymptotas of the curve (x.+ YW +2Zy+z)=x+ 9y -

5. Find the radius of curvature of the curve r=a(l —cosB).

-1,
& Apply the methed o of differentiation under integral sign to svaluate 5 2 —)-'“-.x_

0 x(1+x?)

.2
e m g, (¥ sintxdx 1 - N
7 Prove that A ———————-—Sin o —T’El’og(ﬁ F).

. . n/6
-8: Use Gamnma function to prove L cos* 30.sin” 60 = ~—; o 5

{9: Find, by method of integration, the area of the loop of the curve ay’ =x’ (a - X).

" -
10. Solve the differential equation (1+x°) g—y +y=¢e"" *.5

%

11. Solvey = yD + 2px, w‘xerep dy/dx & r
(. Solve (7 -3D+2)y=x"+x- §
i3

. Newton’s iaw of cooling staies that the temperature of an object changes at a
proporiional 1o the difference of temperature between "u: obiect and its surix "ndm
Supposing water at 100°C cools to 80°C in iC minutes, i 2 room temperature of ~,0°C
find when the fe'nperature of waier will bewme 40°C7

Oz't

b

: . [ Lo . zd-y dy Lo ;
Solve the gifferential equation X ——-X—+y=logx

dx” ax

L e X
» }Hé th:2 condiiion that the x/?k\ +my+n=0may uﬁJW the eilipse el +
15 Denve the tionofat Hyp/ao]a in standard form. §
3 . MEPS ] 3 + 1y -s 2 T < 2
16, Find the cenire, length of axes and sccentricity of the conic N IV —dAx - 12y i3
; g
o '(JJ?-' 2
. 1
e Pavatch thoaoneg 7= —om =

q)



TRIBHUVAN UNIVERSITY Exam.
INSTITUTE OF ENGINEERING | Level BE Full Marks | 40
Examination Control Division | Programme | BAR Pass Marks | 16
i Year/Part |I/1  Time' 1%hrs.

2079 Baishakh

Subject: - Introduction to Architecture (4R 402)

AN NN

BowIN -

~ Define built environment and explain it feking reference of Sigrried Giedion concepts.

-~ How technology and material context influences architecture? .

Candidates are required to give their answers in their own words as far as practicable.

Attempt any Four questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.
[10]
g

Define architecture and how it dlffers from engineering.
[10]

What are the career opportunities of architecture profession and explain its interactive
relationship with allied professmna]s such as planners, interior, designers, engineers and
: o [10]

urban desi gners’)

Write short notes on: (Any Two) [2x5] -

a) Building bye laws
b) Light plane
c) Set back

% %k ¥



TRIBHUVAN UNIVERSITY | Exam. Resula
INSTITUTE OF ENGINEERING Level BE Full Marks | 40
Exammanon Control Dwnsmn Programme | BAR | PassMarks | 16 ]
2078 Bhadra Year/Part |1/1] Time - | 1% hrs.

Subject: - Introduction to Architecture (AR 402)

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
All questions carry equal marks.
Assume suitable data if necessary.

ANENENEN

* What do you understand through your study of Temple/Monastery architecture in Nepal?
Write in detail considering the built environment aspects. soc1al religious and cultural

aspect, material and technological aspects.

2. Discuss the need of interaction of architects with allied professionals such as planners,
structural engineers, interior designers and landscape architects.

3. Taking any appropriate traditional building of your choice in Kathmandu Valley, discuss

how the cultural and religious character of the society has influenced its architecture.
Write about the construction materials, their use and technology at that time of history.

[
.

4. Write short notes on: (Any Two)
- a) Green building
~ b) Relationship of Architect with client and contractor

c) Floor area ratio
*kk

A



TRIBHUVAN UNIVERSITY Exam.
INSTITUTE OF ENGINEERING Level BE Full Marks | 40
 Examination Control Division | Programme | BAE Pass Marks | 16
2075 Chaitra Year/Part (1/1 Time 1 Y%hrs.

Subject: - Introduction to Architecture (4R 402)

v Candidates are required to give their answers in their own words as far as practicable. -

v Attempt All questions.
v' All questions carry equal marks.
v’ Assume suitable data if necessary.

.)./Write on Socio-cultural and religious impacts on Architecture.
\.Z/Wbat is built environment explain., ‘
S What is meaningful role of history in context of architecture?.

4. 'What do you understand about professional society? What is its role?

~5/Write about career opportunities for architects in Nepal.
k%%






83 TRIBHUVAN UNIVERSITY Exam.
——————INSTIFUTE-OF ENGINEERING ! Jevel ____|BE Full Marks | 40
Examination Control Division | Programme | B.Arch. Pass Marks | 16
ciieeen L0 72073 Chaitra. . o Year/Part |(1/1 Time 134 hrs.

—-- - . Subject: - Introduction to Architecture (4R402)

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

All questions carry equal marks.

Assume suitable data if necessary.

'\'\'\'\

What is built environment? Explain with logic.

Elaborate on career opportunities for Nepalese Architects.

Write on socio-cultural 1mpacts on Architecture of a place.

What is a profession and what are the roles of professional societies?
*kk
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83 . TRIBHUVAN UNIVERSITY - - [ Exam. ‘ Re
e ee—-—INSTIFUTE-OF ENGINEERING | Level BE Full Marks | 40
Examination Control DlVlSlon Programme | B. Arch. Pass Marks | 16
2072 Chaitra Year /Part | 1/1 Time 1% hrs.

Subject: - Int‘odﬁction to Architecture (4R402)

AN NN

ey
.

Candidates are required to give their answers in their own words as far as practicable.
Antempt All questions. -

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

With three basic concepts. of space An archrtecture dxscuss relation of architecture with
.buﬂtenvnonmenﬂ R T . : [14]

OR e

DISCUSS relatlon of architecture w1th ecology, site, and technology and construcnon
material in the context. .

Describe in brief the beginning of formal architectural education in Nepal till date? [14]

3. Write short notes on: (any three) [4+4+4]

a) Architectural Profession and relationship with allied professionals
b) Relationship between Architect, Client and Contractor

¢) Architecture Profession and its career opportunities

d) Sigfried Giedian's Concept

* % %k
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‘ 73 TRIBHUVAN UNIVERSITY Exam.
~———INSTITUTE OF ENGINEERING ~ | Level BE m"do“*q‘—f"%
Examination Control Division |Programme | B. Arch. Pass Marks | 16
072Kartik | Year/Part |1/ | Time 1 Vb, |

- Subject: - Introduction to Architecture (4R402)

Candidates are required to give their answers in their own words as far as practicable.
- Attempt AUl questions.
- All questions carry equal marks.

Assume suitable data if necessary.

NP

Explain the social cﬁltural and religious context of Kathmandu valley taking
consideration of urban settlements and Newari house?

2 "Bui]didg is symbolfc art of social needs and values of sociefy". Discuss the theme with
reference to Egyptian, Roman and Nepalese (Malla Period) examples.

3. Describe the role of architects in the enforcement of municipality and Building Byelaws.
What do you understand through the GCR, FAR, Light:. Plane and built Up Area?

4. "Architect- relationship * withi allied ‘professional as an Team leader”. Explain this

- -statement. Considering P]amdm;~]§n§¢ﬁ§r<ﬁdesigners, Landscape designers and Engineers.

i .
.

530)
o
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73 TRIBHUVAN UNIVERSITY Exam.
INSTITUTE OF ENGINEERING Level BE Full Marks | 40
Examination Control Division | Programme | B.Arch. Pass Marks | 16

2071 Chaitra Year/Part |1/1 Time 1 Y hrs,

Subject: - Introduction to Architecture (4R402)

Candidates are required to give their answers in their own words as far as practicable. -
Attempt All questions.

All questions carry equal marks.

Assume suitable data if necessary.

AN NN

"Define Architecture and elaborate on development of Architecture since primitive age till

- now. Is it tangible indicator of anthropological development? . '

" Explain the built environment taking basic concepts of Sigfried Giedion? .

3. Justify close relationship of Architecture with, Technology, Techniques, Materials, Site and
Ecology of a place. ‘ _ o : -

. 4. What is status of Architectural professional practice in Nepal and what are job opportuniﬁés?

Should architects be governed by Nepal Engineering Council Code of ethics?

*¥%
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73 Exam. 3 & 3
qu'S_  Level | BE'—“““FFYJTMEERS~ ) FZD“\I
Exam | Programme | B.Arch. Pass Marks | 16 {
DR 2071 Shawan = - i Year/Part |1/1 Time 1Y hr?_}

s “Suﬁject: - Inu'odﬁéti'on to Architecture (AR402)

Car  tesare requlred to give their answers in their own words as far as practicable,

v

v _Ane Al questions. _
v Al tions carry equal martks.
v Ass suitable data if necessary.

ok
.
e ol

s architecture? Explain it in the context of function, form and science by giving
ex:.  -les. , v ,

3. Write a brief essay on the technology and materia] context of Architecture.

4. Write sht)ftnc}_tes on: (ar_ly 'two),_;’;* S

- :® Amhitestsand Plamners |

i ““ b) Engmeer’s and Planner’s role in Architectural production
¢) Profession of Architecture in Nepal

* Kk




73 TRIBHUVAN UNIVERSITY Exam. R
- == 7INSTITUTE OF ENGINEERING T Level BE | Full Marks | 40
Examination Control Division | Programme | B. Arch. Pass Marks | 16
2070 Chaitra Year /Part |1/1 Time 1% hrs.

Subject: - Introduction to Architécture (4R402)

Candidates are required to give their answers in their own words as far as practicable.
Attempt AUl questions.

All questions carry equal marks.

Assume suitable data if necessary.

DN NN

L
.

Define Architecture by briefly tracing its development from the beginning to present

time. _ : ,

2. Describe the relationship between Architecture and built environment with suitable
example. : ‘

3. Write a brief essay on the socio-cultural context of Architecture.

4. Write short notes on: (any two)

a) Site and city context of Architecture
-~ b) Client and contractor -
~¢) Career opportunity in architecture
' kkk
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"~~~ INSTITUTE OF ENGINEERING Level | BE “Full Marks | 40
Exammatmn Control D1v1sxon Programme | B. Arch. Pass Marks | 16
2070 Ashad Year/Part |1/1 Time 1% hrs.

73 TRIBHUVAN UNIVERSITY Exam. 6

‘Subject: - Introduction to Architecture (4R402)

'\'\'\'\\

BN

Candidates are required to give their answers in thelr own words as far as practicable. .
Attempt All questions. .

All questions carry equal marks.

Make sketches to illustrate your answer where appropriate.

Assume suitable data if necessary.

.Discuss how architecture reflects social needs, values and organization with examples.
Discuss how site, environment and ecology contextualize architecture.

Discuss career opportunities of architects in private and public sector in Nepal.

Write short notes on: (any two)

a) Architectures as sculpture
b) Influence of Materials in Architecture

.:¢) Architecture and allied building professionals

¥k



5 mwmveovemsy_ [Bon TR
INSTITUTE OF ENGINEERING Level BE Full Marks |40 ‘
Examination Control Division | Programme | B.Arch Pass Marks | 16
2069 Chaitra Year/Part |1/1 Time 1% hrs.

Subject: - Introduction to Architecture (4R402)

v Candidates are required to give their answers in their own words as far as practicable.

v’ Attempt any Three questions. Question No. 1 is compulsory.
v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary. ' A’Q \
e ‘

Aoy
1 - Q:N.1. What do you understand through your study of Temple/Monastery ,[’:; 4% J J

srchitecturally important ste in Nepal? Write in detail in following aspects: o oy

Built environment Aspect, ' ‘ ‘e

$uhL religious & cultural Aspect . ‘ o»

Material & Technology Aspect

:And Site, City and Ecological Context (?“"5*5:

%f‘Buildihg is symbolic art of social needs and values of society”. Discuss the theme with reference to Egyptian, Roman
and Nepalese (Malla Period) examples. (b+4+a)

3 Describe the role of architects in the enforcement of municipality and Building Byelaws. What do you undérstand

through the GCR, FAR, Light Plane and built Up Area? (§t+4+4}
4 - :Write Short Notes'(An! Three) . (d}4+4)

A.  Architectural Profession and relationship with allied professionals
B. Relationship between Architect, Client & Contractor
C. Architecture Profession and its career opportunities

D. :Sigfried Giedian’s Concept
kK
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1. Discuss how architecture reflects social needs, values and organization.

__2. Discribe how site, environment and ecology contextualize architecture.

3. Discuss career opportunities of architects in private and public sector in Nepal

(a) Architecture as sculpture |
(b) Influence of Materials in Architecture

= === 4--Write short notes on any two of the folowing:

~(c) Architecture and allied building professionals

PLRTERR LY e . o TTRRERRL LTS kR



73R TRIBHUVAN UNIVERSITY lExam. B ~_Regular —
INSTITUTE OF ENGINEERING Level BE Full Marks | 40
Examination Control Division | Programme | B.Arch. Pass Marks | 16
' 2069 Chaitra Year/Part |[I/1 Time 1% hrs.

Subjeci: - Introduction to Architecture (4R402)

v/ Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions. .
v’ All questions carry equal marks.

v’ Make sketches to illustrate your answer where appropriate.

v’ Assume suitable data if necessary.

1.  Discuss the primary concepts of space in architecture - (i) architecture as a scul pture and

(ii) architecture as interior space.

+2.  Taking the case of Nepali traditional architecture, show the influences of materials on

architecture

.3, Discuss the need of mteractlon of arc!ntects with allied professionals such as planmers,

structural engineers, interior designers and landscape architects.

4.  Write short notes on any two of the following:

(a) Industrial materiais and amhitectufe
- (b) Architecture and building bye-laws

(c) Social responsibility of architects

Sekk
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Discuss the primary concepts of space in architecture - (i) architecture as a sculpture and

(i) architecture as interior space.

.. Taking the case of Nepali traditional architecture, show the influences of materials on

architecture

stcuss the neeﬁ of interaction of architects with allied pi‘ofossionals such as planners,

structural engineers, interior designers and landscape architects,

Write short notes on any two of the following:

(a) Industrial materials and architecture
(b) Architecture and building bye-laws
(c) Social responsibility of architects

* %k
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73 TRIBHUVANUNIVERSITY Exam. .
INSTITUTE OF ENGINEERING ~ {Level  |BE = | FullMarks 140 b
Examination Control Dwrsxon Programme | B. A“"'h Pass Marks . S IRE CR
2068 Chaitra Year/Part |UT  [Time  |IAbs |

Sub]ect “Introduction to Architeett]re (AR 402).

IR NRNAN

Candrdates are req\med to’ give their answers in then' own words as far as. practlcable

Attempt. All questions. ..~
The figures in the. margzn indicate Full Marks

Assume suztab?e data zf necessary

- With reference to your smdy of a temple or a monastery or any other- archrtecturally

unporta.nt structure in Nepal, describe it’s socxo-cultural rehglons matenal and
‘technology aspects o [4+4+4]' .

Describe and dlSCUSS the relatxonshxp of architects with allied profession and the_ caver ‘
opportunmes for archltects in both pubhc and private’ sector in Nepal 4+4+4] B

Write short notes on: (any four) [4x4]

a) Sigfried Giedian’s second concept of built envrronment
b) Building and ecology - . -

' c) Relationship between client, archltect and cont_ractor

~~d) Architecture study in Nepal

&Y FAR, light plane, GCR and set back
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) Regular/Back ~
INSTITUTE OF ENGINEERING Level BE Full Marks 40\\\\
Examination Control Division | Programme | B.Arch. PassMarks |16 .
2067 Ashadh Year /Paxrt |I/1 Time l‘ih.“-\i g
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73 TRIBHUVAN UNIVERSITY Exam

Subject: - Introductibn to Architecture

Candidates are required to give their answers in their own words as far as practicable.
Attempt any Three questions. Question No. 1 is compulsory.

The figures in the margin indicate Full Marks.
Make sketches to illustrate your answers.
Assume suitable data if necessary.

Taking any one appropriate building of Kathmandu valley, describe in detail how socio-

cultural and religious aspects, building materials, and adopted construction technology

influenced the architectural development of that period.

“Architecture has a societal objecti
with appropriate examples.

Describe in brief about the interactive relationship of Architects with their allied

professions, and also towards clients and contractors.
Write short notes on: (any two)

a) Architecture as interior space

b) Architecture career in private sector
¢) Building Bye-laws

*edek

Ll

[4+6+6] -

vity and societal responsibility”, discuss in this theme

(12]

[6+6]
[6x2]
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TRIBHUVAN UNIVERSITY Exam.

INSTITUTE OF ENGINEERING Level

Examination Control Division | Programme | BAR

BE Full Marks | 80
Pass Marks | 32
Time .~ |3 hrs.

2079 Baishakh Year/Part |1/1

Subject: - Building Materials I (4R 403)

AN NN

)
.

Candidates are required to give their answers in their own words as far as practicable.

A ttempt All questions.
The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

a) Explain the chemical classiﬁcatidn of stone. Discuss the process of quarrying by

hand.

' b) Describe dressing of stones.

a) What do you mean by good brick earth?
b) Describe how the folloWing tests of bricks are carried out?

(i) Water absorption
(i1) Efflorescence

a) Differentiate between Hydraulic lime and Fat hme

b) How does sand function in mortar?

a) Describe the manufacturing process of cement with a flow diagram by dry process.

b) Discuss batching of ingredients for the preparation of concrete.

Explain testing procedure of Ordinary Cement.

What is workability of concrete? How is workability affected by water cement rano"
[4+3+6]

Describe curing of concrete in construction site.
Wiite short notes on:

a) Natural drying process of bncks
b) Concrete Admixtures -
¢) Slump Test and Cube Test

d) Preservations of stones
’ : Kk k

[5+3]

[4]
[6]
[4]

[5]
4]
[8)
[4]
[4]

[4%5]



TRIBHUVAN UNIVERSITY - Exam. Reo
INSTITUTE OF ENGINEERING { Level " BE Full Marks |80 |
Examination Control DlV]SlOl’l Programme | BAR -  Pass Marks | 32 |
2078 Bhadra . . i Year/Part [1/1 ’ | Time 3 hrs;:

Subject - Buﬂdmg Matenals I (AR 403)

LA

b

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions. A
The figures in the margin indicate Full Marks

Assume suztable data if necessary.

. a)

. a

What are the points to be cons:dered for site selectlon in quarry of stone? - [5]
b) What is quarry sap and what are the reasons for decay and detenoratxon of stone? [2+5]
a) Explam burning of brick in Bull's trench Kiln. » - [6]
b) What are the characteristics of a gqod brick used in engineering construction? [5]
a) Write van'ous uses of Lime with éppropriatc examples. : o o [4]
b) What are the characteristics of good sand? Write about bulking of sand? | h [2+2]
Explain bneﬂy about different types of cement? , [6]1
b) Explain in brief about dry process of cement manufacture? Write it's advantages over
wet process. _ , [6+3]
a) Write about quality of water to be used in concrete? What is the function of water in -
concrete mix? , [2+2]
~b) What is workability of concrete? How can it be tested? _ ' [2+5]
c) - Explain about bleeding of concrete. [3]
Write short notes on: (Any Four) o [4%5]
a) Function of sand in mortar.
b) Moulding of brick
c) Blasting
d) Coarse and fine aggregate
e) W/C ratio
f) Dressing of stone -

*okk



TRIBHUYAN UNIVERSITY Exam. AR URY : o
INSTITUTE OF ENGINEERING Level BE - | FullMarks | 80
Examination Control Division | Programisc |BAE - | Pass Marks | 32
' 2075 Chaitra Year/Part |[1/1 Time 3 hrs.

Subject: - Building Materials I (4R 403)

v/ Candidates are required to give their answers in thexr own words as far as practlcable

v’ Attempt cny Five questions.
v The figures in the margin indicate Full Marks.

v Assume suitable data if necessary.

1. a)/Explein geological classification of stone in brief. [6]
‘l} What are the common use of stone on construrtion? [3]
<&}~ What are the physical properties of rock? [3]
" _4J Diccuss about the natural bed of stone. [4]
21 2. a) What are the characteristics of good brick? [61 .
/E:\ piain the method of manufacturing of bricks. [10]
3. 2} _Whatis ..}uung ~of jiime? Hew do you pbrfmn it? What is bulking of sand? Write its
importance. [4+2+2)
v b) Whata the properties of cement motar? Explain its types and uses [8]
- 4Q;(V’i 5 2 workability of concrete? Discuss the slump test. [3+3]
\ﬁz Dof;vn v the curing of concrete is done through different method. [10]
5. ))z What are: the physical properties of cement? [4]
b)Y Explain in detail, the manufacturing process of cement by dry process. [12]
6. Write shoit notes on: [4x4]

oy Differentiate between stone masonary and brick masonary

by Distinguish beiween fat lime and hydraulic lime
~#) Dificrentiate between PC and RCC
_4y Moulding of Bricks

*kk



S

, .

{
82 TRIBHUVAN UNIVERSITY Exam. 5
~_ INSTITUTE OF ENGINEERING Level BE FullMarks (80 |
Examination Control Division |Programme | B.Arch. PassMarks /32 |
2074 Ashwin i Year/Part |1/] Time 3 hrs. N

Subject: - Building Materials I (4R403)

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

AR NN

|l
.

a) What are the types of rocks by their physiéal properties? Discuss about the Freezing

and thawing Test and Attrition Test procedure of stone. [5+4]
b) Discuss about the seasoning and preservation techniques of stone. [4]

2. What are the classifications of bumnt bricks? Describe the water absorption and
compressive strength lab test of brick. : [4+6]

Differeniiate between fat lime and hydraulic lime? Discuss about the storage of cement. [6+3]
4. Describe the manufacturing process of cement with neat sketches and flow diagram by

W

dry process. [8]
5. Discuss about the classification of sand? What is bulking of sand? [3-+4]
6. a) What are the properties of Concrete in piastic stage? Describe the water cement ratio
of concrete. [6+4]
b) What are the properties of Ordinary Portland Cement? Discuss about the following
tests for O.P.C: (i) Fineness (i) Soundness i [3-+4]
7. Write short notes on: (Any four) : [4x4]
a) RCC

b) Pug mill
¢) Comparison between stone and brick masonry
- d) Batching of Ingredients for Concrete
¢} Limestone
& %%k



82 TRIBHUVAN UNIVERSITY Exam.

INSTITUTE OF ENGINEERING Level BE | Full Marks | 80
Examination Control Division | Programme | B.Arch. Pass Marks | 32
2073 Chaitra Year/Part | 1/1 Time 3 hrs,

Subject: - Building Materials I (4R403)

AN NN

Il
.

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

a) What are the various types of rocks according to general structure?
b) Explain the process of quarrying by blast?

~a) What are the chief ingredients of good brick earth? Explain bneﬂy
b) How are the following tests for bricks carried out?

(i) Water obsorption
(i1) Efflorescence

a) Write down the properties and uses of lime.

b) What is the Bulking of sand?

a) Explain briefly about different types of OPC?

b) What is the difference between dry and wet process of manufacturing of cement?

¢) What is good cement rhortar? ‘
'2) What are the properties of cement concrete in plastic stage?

b) What are the factors that affect the strength of Cement Concrete?

¢) Explain the placing operation of concrete? |

‘Write short notes on any five.

@) Important points to be considered in stone masonry

b) w/Cratio
-¢) Soundness and fineness test of Portiand cement

d) Qualities of first class brick
€) Importance of RCC in Architecture

f) Curing of concrete
Fkk
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|59}
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[4]
[61
(51
[51

[5]
£5]
{7}
£5]
[3]
{6]
(5]
[4]
[5x4]



82 IBHUVAN UNIVERSITY .
-~ INST "EQEENGHSIEERJNG—M T
Examir on Contro] Division

.. 2072 Chaitra

Year / Part | § __»*____._“l

-~ Subject: - Building Materia] T (AR403)

v" Candis: 25 are required to give thejr answers in their own words as far as practicable.
V' Attem;s :ill questions. S ; _
V' The ficures in the margin indicate Full Marks

V' Assume suitaple data if necessary.

_ 1. @)What do you understand by the term physical and chemical classification of rock. How is

~ physical cIassiﬁcation’r._cIated to geollog‘ivcal classiﬁcatiop? [6]
b) How is the blasting of stone camcd lgy:t? o . T o '[4]”
©) Whgi is ‘the unPOTtanceofdressmg ofstoney > RS o o [2]
2. 2) Dés_cn‘bé bﬁe’ﬁ'yWhat are the chief ingredients of good brick earth? State the harmfu]
ingredients in brick earth, L ' ' , _ [6]
b) Explain briéfly how the following tests for bricks are carried out, o B [4]

: 1. Compressive strength ~ » : ' w .
- 1. Efflorescence e S @\o o
il Water absorption S A A P TN , )
o ] ; - ' . . L $802 \ T - .
3. a) Differentiate between fat lime and hydraulic lime, @ “ﬁ&d 6 - [5]
B) Describe about the bulking of sand. _ Y‘e uﬂc) " [5]

4 a) Briefly explain how cement is manufactured by dry proeess.

b) What are the good qualities of Ordinary Portland Cement? . ' g g } '
¢) What are 'the'p;epautiOns to be takex; for storage of cement? 3]
5. a) How can cfbﬁcreie be. cIassxﬁedaccordmg té;:ﬁEOposés to use for'construcu'on work? f6]- '
4b) What are the properties of cement cbnérete in hardened state? ' ’ [4]
c) Explain the curing operation in respect to cement concrete, [4]
6. Wiite short notes on any five. ‘ - | [5x4 ]

2. Natural bed of stone

b. Drying of raw bricks . :

¢. ..Soundness and tensije strength test of OPC
d. Slump test .

t. Water cement ratio

I Admixtures in cement concrete

9]
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72 TRIBHUVAN UNI:VEIESITY ) Exam. New Back (2066 & Later B:
INSTITUTE OF ENGINEERING Level BE Full Marks | 80
Examination Control Division | Programme | B. Arch. Pass Marks | 32
2072 Kartik Year/Part |1/1 Time 3 hrs.

Subject: - Building Materials I (4R403)

AN NN

—

Candidates are required to give their answers in their own words as far as practicable.

Attempt All questions.
The figures in the margin indicate Full Marks

Assume sultable data if necessary

‘a) What :ate the.;'b‘asic sourc'és 'of stohés found in nature?

'b) Explain the piocéss‘ of quarrying byblastm g A :

a) What are the qualities that a good brick should possess in order to brmg out a good
architectural effect?

b) Enumerate the differences between brick and stone masonry
c) Writei in short about the clamp burning of brick. ‘\
‘a) Differentiate between fat lime and hydraulic lime. f

b) Write briefly about the bulking of sand.

4
\}:’d
¢) What are the substitutes of sand?

a) What are the various ingredients of Ordinary Portland Cement?

» b) Descnbe bneﬂy the dry pmcess of cement manufactunng with flow dlaoram

B a) What are- the propertles ‘of concrete in hardened stage?

b) What are the factors that affect the slrength of.co_ncrete?

¢) Explain the compressive strength and slump test of concrete.
Write short notes on:

a) Preservation of stone

b) Functions of the ingredients of good brick earth

¢) Describe two types of OPC

d) Water-Cement ratio

e) Importance of RCC in architecture
k k%
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(4]

[6]
[4]
[4]
[5]
[4]
[1]
[4]
[6]
[2]
[6]
[6]

[5x4]



7T T TINSTITUTE OF ENGINEERING Level BE | FullMarks | 80
| Examination Control Division | Programme | B.Arch. Pass Marks | 32
2071 Chaitra " | Year/Part |I/I Time 3 hrs.

Subject: - Building Materials T (4R403)

SRR
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a)
b)

Candidates are required to give their
Attempt All questions. o
~The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

answers in their own words as far as practicablé.-

What are the basic sources of stones found in nature? What is seasoning of stone?

biscuss -about the technique of considering natural bed of stone on various
construction.

What are the advantages and disadvantages of kiln burning of bricks with respect to

clamp burring? Write down the characteristics of 'A’ class brick.

4. a)

T

6. a)

b)
2)

b)

- FS

PuL K bW K

. Differentiate between Fat lime and Hydraulic lime.

Describe the manufacmrit;g process of cement with neat sketches and flow diagram
“by dry process.

[6+2)

[4]

[4+4]
[4]

8]

What is Ordinary Portland Cement? Write down the properties of High Alumina and

Rapid Hardening Cement.

" Write down the main characteristics of good sand and enumerate the substitutes of sand.

What are the gonstiments of Plain Cement Concrete? Describe the water cement ratio
of concrete. -

What is wofkability of concrete? How can it be tested?
Write down the importance of Market Survey. Explain, how the survey of any three
building materials is carried out.

What is compressive strength of concrete? Write down the procedure of Tensile

strength test of concrete.
* k¥
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[8]
[4]

[3+5]
[3+5]

[3+7]

[3+7]



a} Storage of Cement
b} The selection of good stone

¢} Substitution of Sand ~a,

d} Hydraulic Lime - ,A%‘P‘“'

Level @ | BE Full Marks | 80
) Programme | B.Arch. Pass Marks | 32
2071 Shawan Year/Part- | 1/1 Time 3 hrs.
Subject: - Building Material I (4R403)
v" Candidates are required to give their answers in their own words as far as practicable.
V' Attempt All questions.
V' The figures in the margin indicate MM
V' Assume suitable data if necessary. :
1. a) Wnte down the methods of stone quarrymg [6]
b) How can we preserve the quahty of stone? (4]
2 a) Whatare the main constituents of good brick earth? (6]
b) What are the qualities of good brick? [4]
3. a)What dare the characteristics of Ordinary Portland Cement? [5]
~ b) Explain in brief the dlfference between dry and wet processes for
manufacturing of cement. [5]
: 4 a) How does lime help in bringing out good architectural finish? [5]
b) What is bulkmg of sand? ) o [5]
5, a) What are the factors tﬁat mﬂuence e strength of contrete? 18]
| b) Write down the advantages of RCC i in construction works. [6]
¢) What is meant by slump test of concrete? [6]
6. Write sho;t noteson: [5x4]




72 TRIBHUVAN UNIVERSITY [ Exam.
—-———-———INSTITUTE OF ENGINEERING | Level BE Fall Marks [ 80— —
Examination Control Division | Programme | B.Arch. . | Pass Marks | 32
2070 Chaitra Year/Part |1/1 Time 3 hrs,

Subject: - Building Materials I (4R403)

L NENENRY

[y
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Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. . .

The figures in the margin indicate Full Marks.
Assume suitable data if necessary.

a) Enumerate the characteristics of a good building stone.
b) What are different methods used in dxeésing of stone?
a) Explain briefly the harmful ingredients in good brick earth.
b) What are the broperties of first class brick?
a) Describe the manufacturing process of cement with flow diagram by wet process.
b) Discuss about the following tests for ordinary Portland cement:
1) Tensile test ’
ii) Soundness test

a) What are the constituents of Plain Cement Concrete? Describe the water cement ratio
_of concrete.

b) Explain about the reinforced cement concrete.
- a) ‘What are the characteristics of good sand?

b) Explain the functions of sand in mortar.

Write short notes on: (any four) :
i) Cement mortar ’ 6(2:/
X

if) Slump test of concrete ‘
iii) Hydraulic lime (

iv) Pug mill QL_
v) Bulking of sand ‘ :

[5]

5]
[5]
[5]
(7]
(8]

[3+7]
5]
[5]
[5]

[5x4]



72 TRIBHUVAN UNIVERSITY Exam. 5 66 & R
“INSTITUTE "OF ENGINEERING ~~~ |Level | BE Full Marks | 80 L
Exammatlon Control Division | Programme | B. Arch. Pass Marks | 32
2070 Ashad | Year/Part |1/1 Time 3 hrs.

Subject: - Building Material (4R403)

RN NN
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Candidates are required to give their answers in their own Words as far as pmchcable
Attempt All questions.
The figures in the margin indicate Full Marks.
Assume suitable data if necessary.
What are the selection criteria of Building Stone and its uses for engineering works. [5+5]
- a) What do you mean by good brick earth? : ' [5]
" b) Discuss about the moulding process of bricks. [5]
a) Write down the properties and uses of lime. [5]
b) What are the characteristics of good sand? [5]
" a) Discuss about the following test for ordinary Portland cement (i) chemical
composition (ii) Tensile strength. [7]
b) What is the difference between dry and wet process? ) = [5]
c) Explain properties of good cement mortar. | [3]
a) What are the properties of hardened concrete? [5]
b) What are the constituents of concrete? Describe the properties of concrete in plastic
stage. [3+7]
Write short notes on: (any four) /ﬁ‘@\ o [5x4]
i) Curing & J
ii) Quality control of concrete hh: ,ﬁh
iii) W/C ratio " . eo,,

iv) Importance of building material in architecture okoy

v) Preservations of stones
Fou PuLiHowk
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72_____ TRIBHUVAN UNIVERSITY _ | Exam. :
-~~~ ~~INSTITUTE OF ENGINEERING Level E FullMarks |80 |
Exammatlon Control Dmsmn Programme | B.Arch. . Pass Marks | 32
- 2069 Chaitra 1 Year/Part |1/1 Time 3 hrs.“__l

Subject: - Building Materials I (4R403)

v" Candidates are required to give then- answers in their own words as far as practicable.
V' Attempt All questions. .
- v The figures in the margin indicate Full Marlrs ' \
v’ Assume suitable data if necessary. 4% @
| S\,
1. a) Whatis meant by dressing of stones? ﬁ::&f’;? {“f v [5]
~ b) Explain the geological classification of stone. = v % % [5]
2. a) Write down the difference between class A and class B Bncks [5]
b) Describe any three laboratory tests for bricks. 4 [5]
3. a) Differentiate between fat and Hydrare lime. ' [5]
b) What are the functions of sand in mortar? Write down the substitutes of sand. [5]
4. a) Explain briefly about difference types of cement. ' [71
~b) Discuss about the following test for OPC cement. | 8]
i) Fineness test
' ii) Soundness test
5.-a) What are the factors that affect proportions of Concrete? [7]
b) What is guniting? [3]

¢) Write the advantages of RCC. » FS D PD L CH ow % x[:;

6. Write short notes on: (any four)

a) Slump test
b) Placing of concrete
¢) Admixtures ,
d) Principle to be observed in stone masonry
e) Types of cement mortar
kkk
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7 TRIBHUVAN UNIVERSITY Exam. . Reg g

INSTITUTE OF ENGINEERING - | Level BE | FullMarks (80 i
Examination Control Division | Programme B.Arch. ~ |PassMarks 132 |
2068 Chaitra : Year/Part :1/1 Time 3hrs. !

S ub]ect - Bulldmg Matenals I (4R 403)

v Candldates are required to give then answers in their own words as far as prachcable
v' Attempt All questions.. :
v" The figures in the margin. mdzcate _}E’u_Il_ﬁ_dg_tﬁ
v Assume suitable data if necessary.
1. Write down the main classiﬁcatioﬁ of rock. Explain the process-of quarryiﬁg by hand. [6+4]
2. What are the constituents of good earth brick? Describe how the following tests for bricks
are carried out. [5+5]
a) Compressive strength '
b) “Efflorescence - v ¥ L 2
c) Water absorption N N
3. Differentiate between hydraulic lime. énd fét Iime’? o o ' - [4]
4. How is cement manufactured by dry process? What are the characteristics of Ordinary
Portland cement? Write down the precautions to be taken for storage of cement. [7+3+6]
5. What are the characteristics of good sand? . (5]
6. What are constituents of concrete‘7 Describe the propertles of concrete in plastic stage.
How sf#mp test is carried out in site? : [4+6+5]
7. Write short notes on: (any five) T : ‘ . [5x4]

-a) Dressing of stone -
b) Characteristics of good brick -
c) Compressive stren OIh of cement 7(
d) Bulking of sand '
e) Transportation and placing of concrete _
1) Curmg of concCrete ‘
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73 TRIBHUVAN URIVERSITY ~ . Exam. Regular/Back
INSTITUTE OF ENGINEERING .- | Level BE Full Marks | 80 ‘
Examination Control Division | Programme | B Arch. ‘PassMarks | 32 RS
2067 -Ashadh .YearlPart 1 |Time  [3bws. |
Sub]ect" Bulldmg MatenaIsI
v Candldates are reqmred to give ihen' answersmtheu own words as far aspracncable A, 4 .
v’ Attempt any Four questions. » T NI
v The figures in the margin mdlcateFuIlMarIts S T (T B
v Assumesuztabledata gfnecessan) R PR ERMI I
1. a) Wﬁat is natural bed of stoﬁe‘7 Eriumerate the characteristies of good buildinc Stone. ‘ [10}
b) State the different processes of formation of stones, according to whrch these are.
| classified geologically, with the examples of each class. . [10]
2. a) What are the dlfferent mgredrents of Portland cement? Descnbe thelr respectrve . :
functlons o , , AT . .- [10] -
b) Draw the ﬂow dlagram for the manufacture of ordmary cement by dry process and -
S " explain the processmshort , A [10]
. 3. .a). Whati lS concrete‘7 What is s]ump test of concrete and how it is camed out" o f1o] 1 -
'b) Explam formwork for concrete? How concrete- is tansported and what are the '
- precautions to be taken during the placing of cement concrete? ' o T [103§

4. - a) How will you test the quality-of brick? What are the constrtuents of oood brick earth? [10] ;

. b) DlSU.l’}gulSh between . fat lime- “and - hydraulic. lime. in. respect of. their chemical = -+ .,;
composition, slakmg, shnnkage settmg, hardemng, strength and uses. Explain ¢ clearly [10] 2
. . | [4x5] f L

5.~ Write short notes on (any-four)

. a) Yine and coarse aggregaies-
b) Quick hardening cement
" ¢) Classification of brick.
- d) "Sieve analysis of sand.
e) Characteristics of good ’bncks

L dekk



