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SECTION "A"
t20 Q. x 1 :20 marksl

Tick the most aPProPriate answer'

1 The point, through which the whole weight of the body acts, irrespective of its position' is

D

known as

a) moment of inertia
c) centre ofPrecussion

a) 28lb

b) centre of mass

d) centre of gravitY

w

c) 88 lb

2. For the beam and loading shown, what is the minimum values of W for which the

magnitude of the couple at D does not exceed 40 lb' ft'

A

40lb

5

o

40lb

DB

lut*l-*-
b) 48 lb

According to the principle of transmissibility of forces, the effect of force upon a body is

,i **irn"rm whetr it acts at the center of grav.ity of atody

Ui ,ini*u* when it acts at the center of gravity of a body

c) same at point in its line of action

ai aiff.r"ni at different points in its line of action

Equilibrium of rigid body occurs when 
b) I & = 0a)f,Fx=g

"ji;;= o, X Fy=o d)R=o'f,M = o

For a two dimensional truss structure, if m is the number of member j is the number of

joint and r is the number of reactions, the condition for instability of the structure is

a) m+ r>2j b) m + r<2j c)m'r:2j d) m + 2r:2i

4

d) r08 lb

J

^0

4.

5.



,,rt r
6 In a framed structure, as shown in the berow Figure, the force in the member BC is

D

A

C

{L

7

8.

q Wl.,b,(compression)
c) 2Wl ..l3 (compression)

W

D W/\b (tension)
d) 2W\b (tension)

The term second moment of area strictly applicable for
a) a line
c) both a rine and anv geometric Figure :] i:t*:T.T:fr'Hro't'*
Limiting force of friction is the
a) tangent of angle between normal reaction and the resultant of normal reaction andlimiting friction
bJ ratio of Iimiting friction and normal reaction
c) the friction force acting when the body is just about to move
d) the friction force acting when the boJy is in motion

Moment of inertia of a hollow circular section
axis perpendicular to the section, is

9
, as shown in the below Figure about an

than that about X-X axis

a) two times
b) sariie
c) half
d) none ofthese

x x

ffiD
Y

d

D

t0 Two uniform boxes^ each with weight of 200 lb are simply stacked as shown. If thecoefficient of static friction between"the b_oxes is p, : o.s ,'ra between the boxes and thefloor is [rs' : 0.5, the force p if the 6oth the boxes tip over together.

a) 160 Ib.
b) 200 lb.
c) 120 lb.
d) 300 lb.

| 3ft

4200tb

5f

2001b
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12.

13

t4.

15.

16.

17.

Step change in shear force diagram is equal to

a) 
'appliei force 

- 
b) internal force

.i internal moment d) applied moment

Magnitude of area under load curve is equal to

ui iotuf shear force b) total bending moment

"j both aand b d) none ofabove

In a simply supported beam, bending moment at the end

,j rt ,iitiyt ,.ro if it does not carry couple at the end'

6 it ,tto, if the beam has uniformly distributed load only

"j is zero if the beam has concentrated loads only

d) may or may not be zero

A bus travels the 100 miles between A and B at 50 mi/hr and then another 100 miles

between B and c at7lmi/hr. The average speed of the bus for the entire 200 mile trip is:

I}l 182018

the car,

a) 0.471 m/s2 b) - 0.714 m/s2 c) 0.147 mlsz d) - 0'417 m/s2

A 1000-lb boulder B is resting on a 200-lb platform /4 when truck c accelerates to the left

with a constant acceleration. ivni.n of the following statements are true?

a) the tension in the cord connected to the truck is 200 lb

ui ,n. tension in the cord connected to the truck is 1200 lb

cj tn. tension in the cord connected to the truck is greater

than 1200 lb
d) the normal force between a and b is 1000 lb

For a curvilinear motion, the direction of the acceleration is

given by
il normal component of acceleration

b) tangential component of velocity

c) normal comPonent of velocitY

d) tangential component of acceleration

,J

.4 (

@

rl

a) 50 mi/hr b) 60 mi/hr c) 58 mi/hr d) 70 mi/hr

Motorist is traveling at 54 km/h when she observes that a traffic ligrit'240 m ahead of her

turns red. The trarRl light is timed to stay red for 24.s.rfthe motorist wishes to pass the

light without stopping lust as it turns grlen again, the required uniform deceleration of



18.

19.

20.

The rate of change 
"^{1h" 

angurar momentum of the particre about point o isll rate of chapge of linearuiorn.n,Jrn"uUou, 
ob) sum of moments about oc) impulse of forces

d) none ofabove

What is the work of a constant force in rectilinear motion?a) ur.r=F Lx

b) Ur-z =(f cosa) ax

c) Utnz =(r sin 
") L,

d) Ur--, = o

F

A T

ll

il

rlil

A A

exlrm;,&.1hu

srrrooth

o
Block r is travering with^a.speed ?60fl o smooth surface.yh:n the surface suddenry &becomes rough with a coefficient oirri.rl"1"i;;;;.;;* ii- ur".,. ro stop after a distancefiJl"Tff-,f.#Ji.ff:':lSffi;;, r1,,, that is, aiaG; 2uo,to*-iu',,iiiii,*,,uu.r 

on

a) d/2

c) tlza
b)d
d) 4d
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SECTION "8"
Attempt ALL the questions.

a I Two cables are tied together at C and loaded as shown

AC, (b) in cable .BC.

.t\

Jlll 1 12018
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F.M. :55

Determine the tension (a) in cable

t6l
B

I
i].(i nl

@

jJ,4 rrt

l*-*,,,,
Determine the force in each member of the truss shown. State whether each member is in

i.nrio, or compression. U)

i i-, l.i1::

.t,) lll+l

Q.2

.,\ T' (:
l)

l.:lIt
(::

t!

l]li r2 Ii t]{i lf [i*

e. 3 (a) Draw the shear and bending-moment diagrams for beam AB, (b) determine the
- 

*agnitude and location of the *u*irnu* absolute value of the bending moment. 171

300 rb/ft
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Q.4 The position of the machine brock B is adjusted by..moving the 
_wedge r. Knowing thatthe coefficient of static friction is 0.31 bltween urr ,r.ai*, of contact, determine theforce p required (a) to raise brock n, (ii to lower brock .8.--'-'" 

ut sonlact, deter 
tg]

,4
(.,r1JvF-

P

A

a

400 tb

*Tfiiff jt: fiffi:ts 
of inertia or the shaded area shown with respect to the x and y

17l
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Q.6

Q.7

tlll 1 B 2018

The elevator shown in the Figure moves downward with a constant velocity of 4 m/s'

Determine (a) the velocity of the cable C, (b) the velocity of the counterweightW, (c) the

relative velocity of the cable C with respect to the elevator, (d) the relative velocity of the

counterwei ght l( with respect to the elevator. l7l

v{

Determine the rated speed of a highway curve of radius r : 400 ft. banked through an

angle 0: l8 0. The rated speed of a banked highway curve is the speed at which a car

should travel if no lateral friction force is to be exerted at its wheels. t6l

v

n

- 180 900

t.rN

0:18"
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Q8. A spring is used to stop i -69 
tg package which is sliding on a horizontal surface. Thespring has a constant k :20 kN;; und i: h"i; ;; iui;r"5 that it is initialy compressed120 mm' Knowing'hT.It package has a velocity of 2.5 m/sin the position shown andthat the maximum additionar a.i..tion of.the'spring- i, +o n,*, determine (a) thecoefficient of kinetic friction between thepa.kag" una ,f,.'rurface, (b) thevelocity of thepackage as it passes again through the posiiion ,f,o*n. 
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