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Tustructions to rhe candfdmm -~
1) Al quemam are compulsory.
2) Ncar sfelchcs must be drawn whencver necessary. o
3) Fi :gurr:s 10 e right indicate full marks. 0 '
4) Assume Surmb.’e data, if necessary and mention it c!early
5) Use :}_’f' electronic pocket calculator is allowed. o X

6 Use of cell phone is prolibited in the exammatmn Phatl,
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0lI) ertc the correct option for the fa]lu“mg multiple choice questions :
{ "« : IIU]

xS \.-.

i) Complete determmalmn dfresu]ldnl’forcc in non concurrent forces is [2]

a) Determination of, .I\;{Iaﬂmtudc

!
b) Dctcnmnatlonof Dlrectlon 22
c) Determination of' pmpt ‘on its line of action >4
d) Allofthese ' N B

ii) Simply supported bEam of span ‘L’ m. is loaded with Un¥f5m1y
distributed load of“W KN/m, what is the reaction at Icﬁ support" [2]
e

.

a) W/2 ' v b) WL2 \~7 - -
Q) w2 d) WeL2.>" S -
iif) If' m = number of members of the truss, j = numbf,r of fio oints of truss & if
= (2j — 3) then truss is known as ,\T 2 [2]
a) Statically Determinate Truss & ‘-,; -.j~'. ’
b) Statically In-Determinate Truss (: ;'( _;:J
c) Unstable Truss ) 7 !
d) None of these - “:

PT.0.



iv) A stone is thrown down from 10 m height with initial velocity ol 10m/gee,

Determine velocity with which it hits the ground. 2]
a) 17.21 m/sec ¥ b) 98I m/see
c) 14.35 m/scc g d) None of these
v) A force is applied 10 a spring, it gets stretched by 250 mm il spring
. L, A e 3
constant 1s 100.N_"the work done is (2]
a) 3l2]% 0 oo b) 3.121
"':.‘._\ L \_.' 1
c) |1 ?q L A% d) 12.51]
T L‘-_
02) Solve am’&T\w of the following : N
a) Find mwmtudr.. and direction of the resultant force with respect to arigin
‘O’ f01 the concurrent force system shown in 1~1u 2a, [6]
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b) Determine maﬂmtudc.\dlructlon and point of application of the uulmnt
with respect to Point] 1’ for the force system shown in th Fig. 3\11 [6]
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c)

Determine magnitude, direction and p{iiht of application of the resuitant
with respect to Point A for the force system shown in the Fig. 2¢c.  [6]

i

(S
d) Dctém;me \tﬁ‘u X and Y coordinate of centroid of the sﬁaded area as

shpwn in Fxg 2 d with respect o point A. _‘:w [6]
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(Q3) Solve any Two of the iollowmrr"‘" ~
a)

The resultant of two Ropus pullmg a cart as shown in the Fig. 3 a acts
along horizontal axis of the carl and has magnitude of 6 KN what‘would

be tension in the ropc% ‘when 0 = 30°, what will be 0 if tension in.fépe AB
» ~
is minimum also find minimum tension. g [6]
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b) A sphere weighing

c) Dctt.rmmc qupport Recactions for snnply supported bL
suppm ted as shown in the Fig. 3 ¢ :

Fig 2b
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2000N is placed ina wrench
{le reactions at the point of contacts.
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as Shown in Fig. 3 b Find

[6]

alli loaded and

[6]

d) Arod having length 2 m 'md wc:ght 2 kg of uniform cross section is held

in cquilibrium as shovn in Fig. 3 d, one end of the rod is touching the &

frictionless wall andother @nd is attached to the rope. Determine lcnnth
of rope required and also calculate Tension in the Rope.
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04) Solve any Twg of the following ;

a) De T ‘ it Tici “fricti
a) ﬁ1-1e .anglel of repose, angle of [riction, coeflicient of friction and cone
of friction wit] sketehes. '

[6]
b) Determine lhcol-iorizontal force P required to just start moving 1000 N
Block Shown mll*“ig.' 4 b Take coclTicient of friction as 0.35. [6]
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c) Detennihe distance ‘x’ from A to which the 80 kg mfilfl can climb without
caus@; the 4 m ladder to slip at its lower end A,gﬁ'shown in Fig. 4 ¢. The
to]g:'ﬁf the 10kg ladder has a small roller and atthé ground the coefficient

\Qf-static friction is 0.2. The mass cetiter of the'man is dircctly above his
- feet. fokd on [6]
ot 7 e
2
o Pigac o
d) Analyze the Truss sho‘}}?ﬁ in Fig. 4 d by method of joints. 3:‘ [6]
o
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05) Solve Any Two of the following :

a)

b)

d)

A vehicle is travelling 100 m in IO qeconds and break is applied when
vehicle deaccelerates constantly gt ate of 1 m/s%. Determine initial velocity
of the vehicle, also find final velocny and distance travelled by vehicle in
first 1 second. -.:1 [6]
A metal ball is thrown ver! UC‘llly upwards with 100 m/s from top of the
building having lb{]m hig g,h Determine velocity with which it hits the ground
at the base of { lht.. bu1l(.mg and also calculate time required to reach the
ground Ie\{el e [6]
A cricket ball shqt by a Batsman from height of 2m from ground at an
angle ot‘“45° WIth the horizontal with velocity of 30 m/s_is caught by
ﬁelde}‘ ata helght of 0.5 m above the ground. Determine distance between

w,

the bdtsman and fielder. N [6]

oA

A Velncle is being driven along circular track with dmmcter 300 m, if the
non'nz_tl "component of acccleration is 5 m/s? what‘wﬂl be speed of the

e (61

vehlc]e ;

.
\

06) SolvaAny Two of the following : b o

ﬁ.

a) ~.In ice hockey, player hits a puck 501 th‘1t 1t comcs to rest after 10 scc. after

¢

b)

d)
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) sliding over distance of 50 m hor lZOﬂtal planc on ice. What will be initial

velocity of the puck and also calculalc the coefficicnt of friction between

puck and ice. e P\-;;-- [6]
The 100 kg box is subjected 1o F01Ce as shown in Fig 6 b determine its |
velocity whent=4 seconds ifv.=0 when t=0. [6] =7
oA = W
-~ Gam)’t—»-‘“ - j-:"
————3] l00kg K
N BO®
//f/ﬁ/:;,(,,,r,,!/”/ N
\ F‘h 6b , 'z-._ w'-r ,3;3

Explainin detaﬂ prmCJple of conservation of Ener gy D_cﬁne Conservatlve
and Non-ConServative Force. i __,'>, ' [6]

Two Cars A and B having same mass ‘m’. Car. A is mowng towards right
with as specd of 80 kmph, when it collides vmh canB which was at rest.
Determine how far Car B will slide before ¢ commo ‘o rest after impact,

Assume coefficient of kinetic friction as 0. 4 and e=0.5, Neglect sizes of
the car. Wt [6]
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