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Candidafes are required to answer Group e ani aPV 5 {ftFe}
from G.roup B fo E, taking at least gng frsm eaeh grouq.

Candidafes are requir*d fo give ansm/e r in their Qwrn words
as far as pra *ticable

GROUP -A
(Multiple Choice Type Questions)

1. Choose the correct alternative for the following . [{0xt-103

i) The simp$est resultant of a couple Gn a plane and a
force acting on the $ame plane is

(a) another eoupie (b) a null veetor

,(e) a force (d) none of tFrese

ii) The angle

(a) 45n

(c) SSs

(b) 54.7n

(d) 60o

made by the veetmr tf +3*X) with Z-axis is
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iii) A free body diagram is considered for analyzing a

Problem of a bodY in

(a) equilibrium onlY

(b) non-equilibriurn oniY

(c) both equilibrium and non-equilibrium

(d) neither equilibrium nor non-equilibrium

iv) polar monnent of inertia of an area is defined about

(a)anaxisinthepianeofthearea
(b) a Point in the Plane

(c) an axis perpendicular to the plane of the area

(d) any one of these

v) For mild steel, linear relationship of stress and strain is

valid till

(a) elastic limit (b) proportional limit

(c) lower yield point (d) upper yield point

vi) Poisson's ratio is defined as

(a)LongitudinalstressbyLateralstress
(b) Lateral stress by Longitudinal stress

(c)LongitudinalstrainbyLateratstrain

iol Laterat strain by Longitudinal strain

vii) The angre behnreen the vectors zi +i - k and i - 3 + t< is :

(a) 90o (b) 0o

(d) 600

vlii) The materials having same' elastic properties in all

directions are called

(a) isotropic materlals (b) elastic materials

(c) ideal nnaterlals (d) hornogeneous materials

MI
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ix) lf the velocity of projection .is u m/sec and the angle cf
projection is cr, the maximurn height of the projectile on
a horizontal plane is

u2 cos? o(a) 
(2s)

u2 sin2 a(c) 
s

Which of the following are not dimensionally identical?

(a) kinetic energy and work done against friction

(b) torque and power

(c) movement of a force and work
(d) momentum and impulse

qRgUP: B

Given a rectangular parallelopiped in Fig. f . Take D as

.!h* origin, X-, Y- and Z-axes along DC, DE and DA
respectively. Find out the angle between the solid
diagonals DG and EB.

u2 sin2 a(b)w
u sin cr

(d) 
E

x)

2. (a)

TA
1o m I

l_
D

20m

Fig" 1

(b) A force of 300 kN acts thrCIugh a point A (1, 6, -5)
towards B (0, 4, -3). Find out the rnonnent of the force
about point C (1, 0, -1 ). Distances are in cm.

6+6 = 12
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3. (a)

(b)
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Deflne : {i} Equivalent Vector (ii) Bound VecJor

A force F acts atong AB (sense from A to B) where A
(4rn, 1m, 4m) and B (3m, -4m, 1m). Moment of F about
Z-axis is (-1900 N-m). Determine the moments of the
force F about X-axis and Y-axis" (2+2)+8 = 12

GRQUP - C
4. (a) A smooth right circular cyllnder of radius r rests on a

horizonta! ptane and is kept from rolling by an inclined
string AC of length 2r as shown in Fig , 2i. A prismatic
bar AB of length 3r and weight @ is hlnged at point A,
and leans aEainst the roller. Find the tension f that will
be induced in the strlng AC.

(b) Referring to Fig. 3, deterrnine the range of values of
mass m0 so that the 100 kg block will neither move up
nor slip down the inclined plane. The coefficient of statlc
friction for the surface in contact befueen the block and
the inclined plane is 0.3, assume the pulley is frictionless.

6+S = 12

Fig. 2
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5. (a) A prismatic bar AB, of weight Q and length /, is suppofted
at one end B by a string CB of length a, and rests at
A, vertically below C, agJinst a perfeltly smooth verticat
wall as shown in Fig . 4. Find the position of the bar, as
defined by the length x, for which equilibrium will be
possibie.

Fig. 4
(b) Two identical blocks A and B each having weight W are

connected by rigid rod and supported by a vertical wall
and a horizontal plane having same co-efficient of friction
(p) as shown in Fig. 5. lf sliding impends for 0 = 4io,
calculate coefficient of friction, lt.

6+6 = 12

Fig. S

Group - D

6. (a) Determine the co-ordinate xc and yc of the
of the shaded area between the parabola y
the straight line y = x, as shown in Fig. 6.

centroid C

= x2/a and
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8. (a)

(b)
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GROUP T E

The velocity of a particle which moves along the s-axis
is given by v = z - 4t + iPlz, where t is in sLconds and
v is in m/s. Evaluate the position s, velocity v and
acceleration a of the particle, at f = 3 sec. The particle
is at position so = 3 m at t = A sec.

A long range artillery rifle at A is aimed at an angle of
45o with the horizontat, and its shell is just able to clear
the mountain top at the highest point of its trajectory.
The point A is at 600 m above horizontal sea levet
(Fig. 8).

Determine the magnitude u of the muzzle velocity, the
height H of the mountain above sea level and the range
R of the rifle.

5+7 = 12

I Turn over J
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9. (a) The mechanicat system is released from rest with cabie
taut (Fig. 9). For the friction co-efficients ps = O.zs and
Its = 0.20, calculate the acceleration of 60 lig and ZA kg
mass and the tension I in the cable" Negleit the mass
and friction in the pulley.

20 kg

Fig.9

(b) A bullet of mass im' rnoving with a horizontal velociW 'v,
hits a stationary block of mass 'M', suspended by a
massless string of length 'L'. The buliet g*ir embedded
in the block after impact and the two together swings
up. show that the maximum angle sf swing (i.e. angie
made by the string with the vertical) is given' by

g = cos-1[, -
mzvZ

2gL(M + m)z
I

t

I

J

S+6 = 12
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v

(b) 
*x';ff1";,T"ffi:ili,3i.1 rrials,e or base,b,
Hence ;; 

:#lJ{}il: fi:fi:lll 
t:,$:,

Mornent li'tn"rtia ofaxis p"orl.t to ;;r;' the triangte, 
"oolt',** centroidat

S+T = 12
7 

: fil,,[:;xTil:,:?,ri#,??:"fri?,.a du*i,e mareria,(b) A 
rs,d bar AB, e ,-;;r;"';:.-,ll _ !

;:ds 
at itu *no",ni'n'#$; i| :Tf::g:d bv 

ryo venicar

rnodutus of ellsiic,ty'lb1,l,g; kil y112"..T# ,no at B i.
steel; tength 5 

T: gms- ectionaia;., 4.4scffi., rnodurus;ff':'x!H.:i{}! Hdflf;,Lyfil,T:::: r fr.rn Ahorizontal Afla. *h^ t

9rn

prass Steel

4+g = lz
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