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Instructions to the m}r?hdu!.e i
) Al ﬁ\\b&ms‘-ﬂm compulsory.
2) A%v&erg!‘w must be drawn whenever necessary.
3)  Figuresaa the right indicate full marks.
4) Awume\fmmbf‘e data, if necessary and mention it cfemlyf
5) Uw\qf electronic pocket calculator is allowed. _q‘_"‘\ '
6) Use of cell phone is prohibited in the e&‘““f‘?@hﬁﬂ'

r’*\‘*

Q1) Write the correct option for the fﬁ@Wlﬂé"ﬁlultlple choice questions :
N (1]
1)  The parallel axis theoren},@\aves tb@LMomem of inertia about any axis is
equal to : LS & [2]

. Centroidal Mom@é})l"lus‘?&rca
b) Centroidal Moteht ,Piﬁs mass

.—<J_ Centroidal Momeni‘?’lus Product of Area and square of distanCe
@ Centroidal Morx@nt Minus Product of Area and square of d1$tance

i) A hinged (Pinned) support provides ™, .§‘= (2]

a)  One Reaction force ng . ,.\;Z‘
~%) Two reaction force and one moment .,SO Q?

_—TJ Two reaction force and No moment N Q\
d)  One reaction force and one moment ,»-% A :
If the angle of repose is 30°, the COfolClt,‘“g&‘ﬂ} f;{él;on IS 2]
a) 025
c) 057

PT.O.




iv) The normal (Centripetal) component of acceleration in curvilinear motion

with velocity equal to 20 m/sec and having 20 m radius of curve is  [2]
20 m/sec’ ", b) 40 m/sec?
c) 400 m/sec’ ’_" ©d) None of these
v) The work done bﬂy'f.\cmr]pefa[ force in circular motion is (2]
a) Maxummkb o \\x Minimum
c) Posmwg\x, O\ /rj'fdﬁzero

\.
Q2) Solve Anyc‘ﬁof\ﬁie following :

a) Thy oplamj!r forces act at a point as shown in Fig. 2a, determine the
vai_‘e of at “such that the resultant of the three. forces will be vertical,

Also find the maomtude of resultant. [5]

b) Determine magnitude, dqugfc}lon and point of application of the resultant
with respect to Point P(,ﬁsr the force system shown in the Fig. 2b. ?[5]

/ a3
S ~_2.5m 3_5"\£ _ "\ o;?
§ ﬂf il Y O
= e o »10 rfq o
E S ¥
| v
ol loon \ \5
e Rt \Q
51 *ry "\>
10 N5
o 4 300(\
) — A~ V%
R PR
F\Sa.b g
f’"\}'
8

(6581]-2409 2



-

¢) Determine the Moment of Inertia of I section as shown in the Fig. 2

about centriodal X-X and Y-Y axis. [5]
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& Determjre the X and Y coordinate of centroid gf the shaded area as
shown in Fig. 2d. f"’_') [5]
Y 5
AV
Q ) Solve Any Two of the foi-loﬁvmg "Q‘
“"a) Calculate T=nsion in the string CB and reaction atg’:w‘g $0r rod if
Force P is 1000 KN as shown in Fig. 3a. Q) ,}; (5]
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o4) So.

/iﬂ“ A sphere weighing 50 N is placed as Shown in Fig. 3b Find the reactrogs
at the point of contacts. (5]

O
) n)p
N
«<€)” Determine Support Reactions for beam loaded and supported as shown
in the Fig. 3c. 7 [5]
-~V . L)
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d) A weight of 100 kg ti%d\_};the end of a cord of length S m, detennirgé}he
magnitude of force R¢ef pull the weight at an angle B is 30° a5 shOwn in
Fig. 3d and also calculate tension in the cord. NSO 5]
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04) Solve Any Two of the following :

™

% ﬁalculate force in the members FE, BE, BC of truss shown in Fig. 4a.[5)
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" De mxin?a" range of 'P' to maintain the equilibrium of the system as shown
in Fig 4b. The coefficient of friction between rop€and pulley is 0.2 and
be@een 100 N block and inclined surface is zr‘gjrqyj (5]

@ A uniform ladder of and wmgh;gg_l‘ is placed against a
smooth vertical wallmt lt ‘lower end 5m away from the wall as show in
Fig. 4c if the ladder Ts j to slip determine the coefficient of friction
between the ladder andrﬂk%r Also calculate frictional force acting oﬁzthe
ladder at the point o@ tact between ladder and floor. {g\ 5]

-
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QJ) Solve Any Two of the followi

US)no
M %

a) A particle travels in a st‘%{ =ht 11{; fuch that for a short time t = 10 sec to
12 sec, it is motion d ed by‘fv (10/a) m/sec, where 'a' is in m / sec?,
[fv=15m/sec whe ty 1(}@0 determine the particle acceleration when
t=11 %¢c. o) [5]
\‘ %
_b) A stone is dropped ﬁ"oﬁq top of tower 100 m high, at the sarrre\ time
" another stone is throwr: vertically upward from top of tqwer w1t&\v;eloc:1ty
2O of 50 m/sec. When and where the two stones cross q}ot{éb [5]
3 ¢) An object is projected at an angle of 40° with h@gon a{ﬁf horizontal
5 == range of object is 2.5km, calculate velocity of velocity of pr, % r@&l the maximum
" height attained by the object. [5]
) » ;13 A man drives automobile which starts froth-rest a@ Increases the speed
Ulsinle —8H uniformly to 100 kmph in_1Q sec 0 rve\d road of f radius 500 m
- ulgnte determine the magnitude of total accel thn sec after start. [5 I
: o
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06) Solve Any Two of the following :

a)  An automobile is moving on a curve with radius 25 m, along a road at
speed of 35 kmph, knowing thatcoefficient of friction between tyres and
road surface is 0.3 determine z;lc"ce!’eration in tangential direction produced
when breaks are suddenly ap}ﬁl ied. [5]

NS

~B}—A car i\é:pu[led with constant acceleration of 0.5 m/sec using cable that
makes,angle of 10° with horizontal as shown in F‘.gf’ 6b if the force in the

cabi\e’ is 50 KN determine mass of the car by p__’js?‘irig Newton’s 2™ law of
motion. (_9 [5]

Sow QSJ &

Ay :
_7 A 1 kg stone is dropped som height 'h’ m and strikes the ground with
B velocity of 25m/sec, us-'\r,}g work energy principle find kinetic ener:gyfof
the stone as it strikes tﬁb’ ground and height 'h’ from which it was dfopped.

. __ SO
d) Prove that the coefficient of restitution e = | for perte&-t; elaatéfc'colhslon
and Solve following numerical in which'A ball is ed fom unknown
height on a horizontal floor from which it reboundgo éight of 10 m, if
e = 0.75 calculate the height from which the : SUNs dr?{pped"? [5]
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