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Time: 2 Hrs Max. Marks: 60

N. B. (1) Question No.l is compulsory.
(2) Attempt any 3 questions from remaining five questions.
(3) Assume suitable data if necessary and mention the same clearly.
(4) Take g =9.81 m/s’, unless otherwise specified.

Q) Solve any Five
' For the system shown, determine: (03)
(1) The required value of a, and if resultant of three forces is to be vertical.
(i1) The corresponding magmtude and dxrecuon of' the resultant.

b) A cylinder havinga .45 Lg mass is suspended as shown in fig. Calculate the tension in the
sl:nng and thc. reacti om the slope. - > (03)

4
)

cy A WOoden block of 100 N welght rests=on a horizontal pla.ne as shown in figure.
oy Determme the force. P required ‘to just m- send the ..‘otmn For the surface ps = 0.4 & pk
< =00258 " o S L2 : (03)
- = = = 1 _,p

dy’ SEAN force acts at the ongm it ﬂle d!rectmn deﬁﬁéd by the anglc G,, 65° & 0, = 40°.
i Kpowing that'the X-component, of the force-is 750 N. Determine (i) the value of 8x (ii)

e other compenents (m} Magnifude of the force. (03)
ige) e The car moves<in a sumght line such that for a short time its velocity is defined by
/ v= (912 I 2t) m}’s where tisin seconds Determine the position and acceleration when
t=3sec. & : :
i T S o (03)
tae f) "Explain II-’he following withtieat sketches

i) Direct central impact ii):_Oblique central impact. (03)
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Q2 A) Find the coordinate of the centroid for the shaded part of the lan_lii,l'é-'with ;;sfpéct 0 givey

}‘\

Q3 A)

reference axis. 07y

< &
A particie follows the path y =5 + 0.3x 7, At cerfain instant when = 2m its: speed is 10

3 anr‘ reasmg at the rate of 0.5 m/s”. Determine the compcmenfs of veloczty and total
acceleration of the particle; when x = 2.

(08)
Following figure

the resultdnt force and locate its position from point ‘0’ - e 1)
& 2 m it o
| . 60N Dilse F i :
: D ionm
o - > 80N - 438
IR, = Z A
S B el e = IS

When the mechamsm is in the position shoy the angular velocxty of bar 4B is 3 rad/s
clockw:se Usmg instantaneous center of rotation, calculate the,angular velocity of bar

BC and the velocxty of shder C for this position. - = (08)
= ' \, =1

o Q 4. A)' Two ldentlcal rollers each of mass 50 kg are supported by an inclined plane and a vertical

4"

-

wall as shown; ni fig. Assurmng smooth surfaces find the reactions induced at the point of
support A, B and C T ' (07)
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the four forces and one couple whlch act on the plate shoWn Find-

5)

ory
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In the figure shown, the two blocks are ‘T‘
originally at rest. Neglecting the masses
of the pulleys and considering the
coefficient of friction between the block
A and inclined plane as 0.25, determine
(1) the acceleration of each block and (ii)
he tension in the cable. W= 8N, W =

N. - (08)

Q5. A) A block of weight 800 N is.acted upon by a horizontal force P as shown in fig. Knowing
aat the coefficient of friction between the block & the incline are ps = 0.35, p = 0.25.
Jetermine the range of force P required to keep the block in equtllbnum (07)

B) A bl_bck of SOkg resting on a horizontal surface is acted upon by a honzontal force- £
which variés as shown in figure, I the coefficient of friction between the block & surface
_-is 0.2. Find velocity of block at t = 5sec & t= 10 sec Also determme time when the block

<> will come to restaAt t=0, V= Bl e ;f::_ (08)
o | o /H Sb "‘ |
. »T .- 250N - i
= | = = >ti{see)

9 Q 6.A) Class;_iﬂ)' RoboE_Méchaniqs:iind cxplaih main parts of a\rf""‘ rm with neat sketch. (07)
.~ B) Forthe beam\',lléaded as shown in figure, Calculate the support reactions at A and B. (08)

60 kN/m

st 20 kN/m - KN
. _ ; 'Mﬂ—ﬂ‘ﬂ

| 30
< I [ : |
> 1.2m 6m 2m,,3m
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