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[5667]-1002
F.E. (Common)
ENGINEERING MECHANICS
(2019 Pattern)
Time : 2% Hours] [Max. Marks : 70
I nstructions to the candidates:
1) AttemptQ.10orQ.2,Q.30rQ.4,Q.50r Q.6and Q. 7 or Q. 8.
2) Neat diagram must be drawn wherever necessary.
3) Figures to the right indicate full marks.
4)  Assume suitable data, if necessary and clearly state.
5) Use of cell phone is prohibited in the examination hall.
6) Use of electronic pocket calculator is allowed.

Q1) @ The weight of the cycle is 500 N which act at center of gravity G as
shown in Fig. 1 a. Determine the normal reaction at A and B when the
cycleisinequilibrium. [7]

T
A 05m - 0.7m "B
Fig.1a
b) Pole OA iskept in vertical position using three guy-wires AB, AC and

AD asshowninFig. 1 b. Caculatethetensionineachwire, if theweight

of the poleis 5000 N. [8]
Z
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Fig. 1b
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c) Explainhinge, roller and fixed support with maximum number of reaction

exerted on it with suitable sketches. [3]
OR
Q2) @ Find the reaction exerted at A and B on the sphere of 200 N kept in a
trough asshowninFig. 2 a [8]
200 N
> (T )/
A
A2
1S 2 _’__—S_G R
Fig.2 a

b) A sguare mat foundation supports four column as shown in Fig. 2 b.
Determine the magnitude and point of application of the resultant with

respect to origin. [7]

c) State the equation of iequilibrium for concurrent, parallel and general
force system. [3]

Q3) @ Determine the forcesin all members of the truss loaded and supported

asshownin Fig.3 a. [7]
E D
20 kN
3m
A S o
e 3m e 3m
Fig.3 a

[5667]-1002 2



b) Determine the x and y components of forces acting at joint B on the
horizontal member BD for a frame loaded and supported as shown in
Fig. 3 b. [8]

RE
»le »
0.4m ’I‘OQE{
Fig.3 b
c) Definetwo force and multi force members. [2]
OR
Q4) @ Determinetheforcesinthe membersDE, CEand BCfor thetrussloaded
and supported as shown in Fig. 3 a. [7]
b) Determine the reactions at support-A and B for the cable loaded and
supported as shown in Fig. 4 b. [7]
0.5m 1.375 m

Y B
1.6 kN
Fig.4b

c) - Explainimperfect, perfect and redundant truss with a sketches. [3]

[5667]-1002 3



Q5) 8

b)

Q6) &)

b)

Automobile A and B are traveling in adjacent lane at t = 0 and have the
position and speed as shown in the Fig. 5 a. Knowing that automobile A
has a constant acceleration of 0.6 m/s? and B has constant deceleration
of 0.4 m/s?, determine when and where A will overtake B. Also determine
the speed at that time. [8]

Va=15kmph —» Vg =23 kmph —»

25m

Fig.5a

A stonethrown vertically upward comesback to groundin 8 s. Determine
itsvelocity of projection and maximum height attained by the stone.[4]

A ball isthrown by a player from 5 m above ground level, clears the 25
m high wall placed 100 m ahead of the player. If the angle of projection
of the ball is60°, determine the velocity of projection of theball.  [6]

OR

A car comesto complete stop from aninitial speed of 50 m/sin adistance
of 100 m. With the same constant accel eration, what would be the stopping
distance sfrom an initial speed of 70 m/s. [6]

A golfer hitsthegolf ball from point A with aninitial velocity of 50 m/sat
an angle of 25° with the horizontal shown in Fig. 6 b. Determine the
horizontal distance AB-and maximum height it attain. [6]

50 m/s

Fig. 6 b

A train enters a curved horizontal section of track at a speed of 100 km/h
and slows down with constant deceleration to 50 km/h in 12 seconds.
An accelerometer mounted inside the train records a horizontal
accel eration of 2 m/s> when thetrain is 6 secondsinto the curve. Calculate
the radius of curvature p of the track for thisinstant. [6]

[5667]-1002 4



Q7) 8

b)

c)

Q8) g

The conveyor belt is designed to transport packages of various weights.

Each 10 kg package has a coefficient of kinetic friction u, = 0.15. If the

speed of the conveyor is5 m/s and then it suddenly stop, determine the

distance the package will slide on the belt before coming to rest. Refer

Fig.7a [6]
Package of 10 kg

"

Fig.7a

The pendulum bob hasamass m, length 1 m and isreleased fromrest as
shown in Fig. 7 b when 6 = 0°. Determine the tension in the cord as
function of the angle of descent 6. Neglect the size of bob:. [6]

I A
f

Fig.7b

A 20 Mgrailroad car moving with0.5m/s speed to theright collideswith
a35 Mg car which is at rest; if the coefficient of restitution between the
two carsise = 0.65 determinethe speed of the cars after the collision.[5]

OR

Block A has aweight of 40 N and block B has a weight of 30 N. They
rest on asurface for which the coefficient of kinetic frictionisp, =0.2.
If the spring hasa stiffness of k = 300 N/m, and is compressed 0.05 m,
determine the accel eration of each block just after they are released. [6]

[5667]-1002 5



b) Theman hasamass of 80 kg and sits 3 m from the center of therotating
platform. If the coefficient of static friction between the clothes and the
platform isp_= 0.3 and tangential component of acceleration is 0.4 m/s’,
determine the time required to cause him to dlip. [6]

c) Thevelocitiesof two identical steel blocks of mass 0.6 kg beforeimpact
arev, =4m/srightward and v, = 2 m/sleftward. After impact the velocity
of block B isobserved to be 2.5 m/sto theright, determine the coefficient
of restitution between the blocks. [9]

36 d€ 36
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I nstructions to the candidates:
1) AnswerQ.lor Q.2 Q.30r Q.4
2) Figuresto the right indicate full marks.
3) Assume suitable data, if necessary.
4) Use of electronic pocket calculator is allowed in the examination.
5) Useof cell phoneis prohibited in the examination hall.

Q1) @ Determine resultant of the force system as shown below _w.rto A.

[Forces acting are 50, 20, 30 N] [6]
__} 50 N
3m
A B .
- » 20N
30N _
Fig.la

b) Resultant force. R =400 N has two component forces P = 240 N and
Q =200 N as shown. Determine direction of component forcesP and Q
w.r.t. resultant force R. [4]

P=240N

R=400N

Q=200N

PT.O.



c) Stateandexplain Law of Parallelogram of forces with sketch. [5]

OR
Q2) @ If theresultant moment about point A is 4800 Nm clockwise, determine
the magnitude of F,, if F, =300 N and F, = 400 N. [5]
F1\ao F2

b) Findvalueof 'o'if resultant of giventhreeforcesisparallel totheinclined
plane. Also find corresponding magnitude of the resultant. [9]

Fig.2b

C). What is Couple? Giveits any three characteristics with sketch. [9]

FE/Insem-8 2



Q3) @ Anayzeandlocatethe position of centroid for the planelaminaas shown
inFig. 3a, w.r.to'A'. [6]

b) Theuniform ladder AB hasalength of 8 m and amassof 24 kg. EndA is
on rough horizontal floor and end B rests against asmooth vertical wall.
A man of mass 60 kg hasto climb thisladder. At what position fromthe
base will he induce slipping? u = 0.34 at floor. [9]

AB

Fig.3b
c) WhatisFriction? Explainwith aneat sketch any two propertiesof Friction.
[4]

OR
Q4) @ Define Moment of Inertia. Determine the M.I. of the composite shape
as shown below with.respect to X axis. [1+7 = §]
90 mm

y axis |,__}

X axis

[Circle of @ =90 mm]

FE/Insem-8 3



b) Two cylindersare connected by aropethat passes over two fixed circular
rods as shown. Knowing that the coefficient of static friction between
the rope and the rods is 0.40, determine the maximum value of ‘m' for
equilibrium. [7]

Fig.4b

FE/Insem-8 4
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I nstructions to the'candidates”:
1) Answer Q.1orn@.2 Q30r Q4.
2) Fighees'to theright indicate full marks.
3) ASsurne suitable data, if necessary.
4) Use of eectronic pocket calculator is allowed in the eéxamination.
5) Use gicell phone is prohibited in the examination figi.
Q1) @ The resultant of two forces P and Q is 1400 N vertical. Determine the
force Q and the corresponding angieO'for the system of forces as shown
inFig. 1a ; [6]
i P800
Q y
8(,\‘ ), 7 .
Fig)l a
b) PointsA & B are mid points of sides of rectangle. Replace the given
force F acting at A by @eguivalent force-couple system at point B-as
shownin Fig. 1 b. , [6]
3!' F
i /
! A
///
h S B
//
// Pl
0 X
~ b
Fig.1b
c) StateVarignon’'stheorem and principle of.transmissibility. [3]
OR

PT.O.



Q2) @ Theeyebolt supportsfour forcesas shownin Fig. 2 a. If the resultant of
these forces is 3 kN directed along ' - axis, determine the angle 0 and

forceT. (2 kN, T kN, 1.2 kN, 1.8'KN) [6]
' B
;o /
m_ '\l/f/‘l ;f x
!__,-.\ \:‘\ X b\ @
1&{ \\\1.2 ki
Fig, 2 a

b) Deterivinemoement of 200 N about point * A" and about B3>for the bracket

as siown in Fig. 2 b, [6]
200N
16 m“l4“
4 @
H—— 100 ——=H
Hig. 2b
c) Differentiate moment and &otiple with asketch. [3]

Q3) @ Locatetheposition of*eentroid for the shaded laminaasshowninFig. 34,
with respect to origin O. [6]

“%22}
EMT/2i§2%2ié\
e \

Fig. 3 a

FE/INSEM/APR-7 2



b) A cableis passing over the disc of et friction apparatus as shown in
Fig. 3b. If coefficient of static friction is0.25 and the weight of block is
500 N, determinethe range of force P to maintain equilibrium. [5]

c) Explaiy angigof repose and angle of friction with sketeh, [4]
OR
Q4) @ Definemoment of inertiaand determinethe M. |. ofthe composite Figure,
iIf &= 40 mm with respect to x - axis as showrtin Fig. 4 a. [8]
— 44
S fﬁ’
Sl D g
ANyt
| R
o
- Fig. 4 a

b) A block of mass 10 Kgprest on an incline plane as shown in Fig. 4 b [f the
coefficient of static.friction between the block and prane isqh, = 0.25,
determinethe maximum force P required to maintain-eguilibrium. [7]

e Ty / )
e v
- \
) "
5 T

s = (.23

300

Fig. 4 b

36 d€ 36
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I nstructions to the candidatés.

1) AnswerQ.l orQ:2, Q.30rQ.4

2) Figures tothe right indicate full marks.

3) Assumesuitable data, if necessary.

4) Use of(gectronic pocket calculator is allowed in the:@Xamination.

5) Use'of/cell phone is prohibited in the examinationciall.

Q1) a@ VDetermine magnitude of the resuttant forthe force system as shown in
Fig. 1A, w.r. to ‘A’. Also determijie the horizontal distance from point
‘A’, where the resultant cutstheiineABC. Comment on whether it cuts

on right hand side or left hahd'side'of point ‘A’. [6+2+2]
5 K \
® 4527
? (4
B
Sooon
P
& | I
i Y20RN © £
¥- > — %) —
Fig. 1A Big. 1B

b) Resultant force R = 5000 N has two conipenentdorces ‘P = 3600 N
and ‘Q’ = 1500 N as shown. Determing'ditectiormof component forces
‘P and ‘Q w.r. to resultant force ‘R [9]

OR

P.T.O.



Q2) @ Sate Varignon's theorem and detertriine the magnitude and sense of a
horizontal force ‘P to be applied &'\’B’ which will keep the vertica rod
ABCD inequilibriumasshowninEig. 2A. TakelengthAB=BC=CD =1.8m.

[2+5]
_ o
) ~ /e 1 200N 261
25'-4;1(' 3
.0 ] 450 8KN : \\ P
1
| 1T X
© M N
| c —
T w .
e P Lo 2 .
l N
r é £ <
B b O 109 \448“
Fig. 2A Fig:2B

b) Determine the magnitude, direction and posifion of the resultant force

for the given three forces acting astshown in Fig.2B, w.r.to ‘O’
[2+2+2+2]

Q3) @ Anayzeandlocatethe positi\on of-centroid for the plane laminaas shown
InFig. 3A, w.r.to‘A’. Also deterrivne the moment of inertiaof the shaded

portion with respect t9¥%-X axis{horizontal) passing through the centroid.
[5+4]

4

N

!

2EMw)

T
©
w
>
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b) Theuniformladder AB hasalength of,6 m and amassof 16 kg resting at
54° with horizontal floor. End A of {adder isresting on rough horizontal
floor and end B rests against a sneoth vertical wall asshownin Fig. 3B.
A man of mass 65 kg hasto climb thisladder. At what position from the
base will he induce slipping?;Take coefficient of static friction pu = 0.34
between horizontal floor and |adder. [6]

OR

Q4) & Anayzeand|ocatethe position of centroid for the planelaminaas shown
in Fig. 4A,; w.rto''O'. Also determine the moment of inertia of the
shaded portienowith respect to y-y axis (vertical) passing through the
centroid. [4+5]

20 ram

10Kg

{&0mn
Fig. 4A Fig. 4B

b) A block of 10kg hariging through ainextensible cable and kept it rest by
applying a forceef‘magnitude ‘F = 1.5 kg’ on othex.Sigie of! tie cable,
which is passing through the rough pulley as shicw# incthe Fig. 4B
Determine (i) thelap angle between cable and pulteyrequired to keep the
block in rest; (i) the number of turns required.te’ wouhd the cable on

pulley. Take coefficient of static friction u¢~/0:30 ketween pulley and
cable. [6]

G

[5931]-1008 3
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[5868]>108
F.E. (All) (Semester | & 11)
ENGINEERINGCIMECHANICS (101011)
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I nstructions to the candidates:
1) AttgnprQ.1 arQ.2, Q.3or Q.4, Q.50r Q.6 and Q.7 or Q.8.
2) Figures tothe right indicate full marks.
3) Assumersuitable data, if necessary.
4) Use of ‘@lectronic pocket calculator is allowed in thg:examination.
5) Use of’ cell phone is prohibited in the examination“tiall.
Q1) a)” A ball of weight W = 53.4 N rests’in 4lright angled trough as shown
in Fig. la. Determine the forces'exerted on the sides of the trough at
D & E. Assume all surfac¢sare perféctly smooth. [6]
Fig. 1a
b) Three rods megtirig at point A as shown in Fig. (b Find magnitude
of the tension developed in each rod AB, AC ahd AD. [6]

PT.O.



c) Determine the support reaction gfhbeam loaded and supported as
shown in Fig.lc. [6]

900 N/m

Fig. 1c

OR

Q02) a) Avoist©ilength 4m and weighing 200N is raised by pulling a rope
shown. inh Fig. 2a. Determine the tension T indueed in the rope and
reaction at end A of joist. . [6]

N7

Fig.2a

b) The rectangular 3mcx,”10m, steel plate subjected to four forces; as
shown in Fig.2b. Betermine the resultant force in magnitide and
direction w.r.to 'O. [6]

[5868]-108 2



c¢) The I joist supports 20 kN and 40&N on bean AB of span 7.5 m, as
shown in Fig. 2c. Determine the Support reactions at hinge B and
roller D. [6]

20 kN 40 kN

-5m’|"—3m——|-‘2 m—l

Fig. 2c

03) a) Determine the forces in all members of a truss I¢aded and supported
as shown in Fig. 3a. [6]

Fig. 3a

b) Cable ABCD is loaded and supported as shown in the Fig. 38/ If
d,=0.75 m and d%1.125 m, determine the component of reaction
at A & maximum,tension in the cable. [5]

[5868]-108 3



c¢) Determine the components of all forces acting on member ABE for
the frame loaded with 2400N at ‘D;of the frame as shown in Fig. 3c.
[6]

i F5m |

2.7 m | 2400 N

Q4) a) Determine the forces in the members AB, AC.and DC of the truss
loaded and supported as shown in the Fig. 3a. Use method of section.

[6]

b) 0yCable ABCDE supports two loads0kNyand 10 kN at B and C, as
shown in Fig.4b. If the ‘h,’=£ 8 m{determine 'h.’ and reaction
components at A and D. [5]

|-——3m dm el 4m ‘Jl
A D

C
\d
6N Y
10kN
Fig. 4b

c¢) Determine the pm reactions at A, B and roller D forthe frame’'members
ABCand BD meeting at B as shown in Fig. 4¢. [6]

[ 8
syl

Fig. 4¢

[5868]-108 4



05) a)

b)

06) a)

b)

Q7) a)

[5868]-108

The acceleration of particle in rectilificar motion is given by a = (3t>+2).
Initial velocity and displacements are 2m/s & 3m respectively. Find
Position, velocity & acceleration’of the particle at t = 2s. [6]

A projectile fired from the edge of a 150 m high cliff with an initial
velocity of 180 m/s at an argle of elevation of 30° with the horizontal.

Neglecting air gesigtanee’find : [6]
1)  The greatest elevation above the ground reached by the projectile;

1) Horizental distance from the gun to the point, where the projectile
strikes the~ground

A carStarts from rest and with constant acceleration achieves a velocity
of /155m/swhen it travels a distance of 200 m. Determine the
aCceleration of the car and the time required to attainithe velocity.[6]

OR

A ball is thrown vertically upward with an jfiitial speed of 80m/s
from the base of 50m high tower. Determine/the distance ‘h’ by which
thie ball clear the top of tower. Alsg determine the time of travel when
it reaches to base again. [6]

An outdoor track is 126 m in‘diarneter)A runner increases her speed
at a constant rate from 4.2 fiv/s’to 7,2/m/s over a distance of 28.5 m.
Determine the total acceleérafion @f’the runner 2s after she begins to
increases her speed. [6]

A stone 1s dropped frem the'top of a tower 50 m high, At the same
time another stoné¢ is) thrawn up from the foot of the tower with a
velocity of 25 m/s. At what distance from the top & after how much
time the two stones cr088 each other? 9]

A 30 kg block is‘dropped from a height of 2 m ontosthe 10.kg’pan of
a spring scale as;shown in Fig. 7a. Assuming the inipact to be perfectly

plastic, determine the maximum deflection of the_pan.(The constant
of the spring is k = 20 kN/m. [6]




b)

08) a)

b)

[5868]-108

The bottle rests at a distance of 1 m-from the center of the horizontal
platform as shown in Fig. 7b. If th€\coefficient of static friction between
the bottle and the platform is = 0.3 determine the maximum speed
that the bottle can attain befere slipping. Assume the angular motion
of the platform is slowly ereasing. [S]

Fig. 7b

A ball is dropped from a height h) = 2 m on a gmooth floor. Knowing
that the height of the first bounce is h = 1.2 mi{determine (i) coefficient
of restitution, and (ii) expected héight h @fter the second bounce.[6]

OR

Ball ‘A’ of 20 N and initial V¢locity 6 m/s rightwords collides with
ball ‘B’ of 10 N and initfal*velocity 8 m/s leftwords before impact. If
the coefficient of restitatron is(€”is 0.6, then determine the velocities
of balls ‘A’ and ‘B’ after impact. [5]

Calculate the velocity v df-the 50-kg crate, as shown in Fig. 8b, when
it reaches the bottom ofthie chute at B, if it is given an initial velogity
of 4 m/s down the chute at A. The coefficient of kinetic friction is
0.30. [6]

mﬁ!/’\A
—

B

Fig. 8b
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c¢) The 2kg pendulum bob 1.5m, is released from rest when it is at A as
shown in Fig.8c. Determine the S ed of the bob, using work energy
principle, when it passes at a §8ition 60 degrees down from A. [6]

O
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Instructions to the %ate oy

1) Attempt ().No.1 .No.2, Q.No.3 or Q.No.4, Q.No.5 or Q.No.6, Q.No.7 or Q.No.8.
2) Neat @ams st be drawn wherever necessary. .

3) Figures lo theright indicate full marks. fgo <
4) Assume sm\&ble data, if necessary and clearly state. c\/ \J)
5)  Use of céll phone is prohibited in the examination hall. \'\Q e
6) Use of electronic pocket calculator is allowed. . &-}‘b‘ '
S 2
oV .

O\

\ "\
Ql) a) b?f)etermine the force ‘P’ need to@ OV%'?BG 50 kg smooth roller over
the step of 50 mm as shown mg‘@ 1 'aogalculate the contact reactions at
a

B if radius of roller is 300 k§9/:30°. [6]
s vl

| Q
O Qgﬁ S
b) The square plate haﬁ S Ogo 00kg with mass center at ‘G’. Calculate(go
e th(gée cables with which the plate is lifted Whi&@/
remdining horizontal as-sHown in Fig. 1 b. @]
e A
% -

@.

the tension‘in‘€éach o

Fig.1a

PT.O.



c)

02) a)

b)

C)

03) a)

Oo
Explain Simple, Roller, Hinge and Fb(ed support with number of reactions

developed at each support w1thv“§ketch [4]

M &

Determin su@rt reactions at fixed end A for a beam loaded with 6
kN/m and;ék\KN/m UDL as shown in Fig. 2 a. Neglect the weight of
3m bes@? [6]

O SR\
A umf%(}ﬁ steel plate of 20 cm x 20 cm weighing 7i%psuspended in
horlﬁaltal plane by three vertical wireas as s é& Flg 2 b. Calculate

rh?‘ tension in each wire at A, B and.C. ,@ [6]

&
Fig. 2 b &
: A
v
Explain how uni%rmly distributed load (UDL) a@nfe@y varying
load (UVL) is converted in to a point load w1th,,Ke ch. r») [6]
QY
st W
Determine the force in all members of the@ lo@éd with 3 kN and 4
kN forces at D and B respectively Witltéﬁﬁoréosm\inge at A and Roller at
B, as shown in Fig. 3 a. Take 8= 30". r{? [6]
o
N\
)
O
(\/

[6001]-4007 2 W



o
b) Determine the x and y componentg@ forces acting at joint B and D on

the member BD for a frame loaebcél and supported as shown in Fig. 3 b.
[7]

¥ &
c) »%)efine zero force members in tr‘ﬁ\i%,

re the conditions to identify

them, with a sketch? N (4]
TR
@
04) a) Determine §) thgo%embers AD, BD and BC for the truss(go
loaded n ported as @l%?wn in Fig. 3a. [6]
X
K
b) Wlng that lamp @t&ched at D is, m_ =20 kg, determine the ten§1% onin

each segment of \e/cable loaded and supported as s 1 (o . 4b.[5]
»

[6001]-4007



o
c) Explain2.j-3<m;2.j-3=m; 2.j§,§ > m with sketch. [6]
RS
x>
x>
o)
05) a) The motion of a particle i,s{\:given by : a = t* -3t + 5 where ‘a’ is the
acceleration in m/s and@ “is the time in seconds. The velocity of the
particle, at t Qsec@'is 6.25 m/sec and the displacement is 8.8 m.
Calculate t spléagément and velocity at t = 2 seconds. [6]
Oé\/
b) A bfg%wn\\%rtically upward with a velocity of 10 m/s from a window
2

locat (bg? above the ground. Knowing that the acca‘%@he ball

is cos t@_ﬁt and equal to 9.81 m/s* downward, deter\ ne [6]

1) P@e highest elevation reached by the bal@ the corresponding
™ .

oV value of t;

i) velocity with which it hit @%@

N
X D, . .
1nt@dv1th a velocity 45 m/s as shown in
horigé}l/tal. Determine the maximum height
al %’is}ance it falls w.r. to A. Consider ground
o

q‘;)

c) Agolf player hits the bal
Fig. 5c at an angle of 2

it reaches and the

[6001]-4007 4



06) a) The acceleration of a particle is gix%go by an expression, a = k.f*. At =0,
velocity of the particle is — 12 ;@fs. Knowing that v=0and x = 15 m

when t = 4 s, write the equati@q)f motion of a particle. [6]

N
Q> .@W

Q .
b) An aircraft, ﬁ%ng.\l)brizontally at 108 km/hr at an altitude of 1000 m
wants to et @,’t on the ground. Estimate the horizontal distance of
the air, fro@he target, when it released the bomb. Calculate also the

direéti a@elocity with which the bomb hits the t%gget.&glect air
frgtﬁ)n. ,-go %O [6]
¥ C
. - O
N &
o)
& N

c) q&motorist starts from rest at point Aﬁ%@éﬂ ramp of 150 m radius
t
NS

Vwhen t =0 s, increases speed at rate and enters the highway at

point B as shown in Fig, 6 0 that her speed increases with

. N :
same rate till it reache ?GQ kgg@Vat point C, determine the speed at
5 S
\\
Q

point B. [6]
OO
QQ\B K §
C.> &
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%
™
Q7) a) Ifthe coefficient of kinetic friction lSBtween the 50-kg crate and the ground

L O
is 4, =0.3,determine the dis‘%g}e the crate travels when its velocity
reaches to 8 m/s. Assume c%\t?starts from rest, and P =200 N, for crate
shown in Fig. 7a. Use w%é-\ﬁnergy principle. [6]
\ P

R RGN D
PR S e
RS 2,
.

2

Qo

o) :
o Fig.7 a N
> >

b) A}@e?cing car travels around the horizontalei r track of radius 100m.
Cif the car starts from rest and ac:il@ it tangential acceleration of 7

m/s* for some time. Determin time>and velocity when the total
hesto 8 m/s%. [6]
&

acceleration of the racing_ci@
Q)

c) Aballofmass1kgd n height on a horizontal floor rebounds
back to 3m height: 1ne$l;\;e coefficient of restitution between the
S

floor and @ ine its renounce height after falling from Smmgo
R 7 o
N N

again, )
é@;\
y N v

. Q
08) a) The conveyor b@is designed to transport package@ vari ﬁé weights.
Each 10-kg package has a coefficient of kinetic fﬁbtjon "=0.15. If the

speed of the conveyor is 5 m/s, and then it %nly@tops, determine
the distance the package will slide on the be%efogg&éming to rest. [6]
Q

i S

[6001]-4007 6 %



b)

o
V
Cylinder A of 0.5 kg is dropped ,fs}m 2.4 m onto pan B of 2.5 kg, which
&
is at a resting on a spring con%?nt k = 3kN/m. Assuming the impact to

be perfectly plastic, determ;{{i‘} the compression of the spring after impact.

QY X (6]
S
\kg (\/ing with 10m/s rightwards, strikes with ball ‘B’ of

Ball ¢ 2€$5
1 kg whichi is @est. If after the impact the velocity of the ball ‘B’ is 10

N
nﬁtwa@s. Determine, the velocity of the ball ‘A’ @%er '&B&t. Also
ime-coefficient of restitution ‘e’. %O [5]
% . cj2

& &

o

\)O,\}Q o r\,°>o°
o N
QQ > &
C_) &o ({)\%
o:}/ \ Q
% N
O o
QY
<
QS
S
O s
v
(e
(\)\
%-
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Total No. of Questions : 8] SEAT No. :

P-9072 [Total No. of Pages : 5
[6178]-7
F.E.
ENGINEERING MECHANICS
(2019 (Pattern) (Semester - 1) (101011)

Time: 2%2Hours] () [Max. Marks: 70
I nstructionsto thie Candidatés:

1) Ansner/Q. XorQ. 2, Q.30rQ. 4,Q.50r Q.6.and Q. 7 or @8.

2) Neat’/sketCiyes must be drawn wherever necessary.

3) Figures{o the right indicate full marks.

4) Assume suitable data, if necessary.

5) Use2of electronic pocket calculator is allowed.

6) .CYse of cell phone is prohibitedin thevexamipation hall.

Q1) @ A 1.5m cableplaced around a;crate asshown in Fig. 1 a. If the mass of
the crate is 300 kg, determinethe tenston in the cable. [7]

b) Arectangular plate is suppartedhorizontally by three cablesat A, B and
C as shown in Fig. 14,5 weight of the plate is 350 N, determine the
tensions in the cablés at’A, B-and C. [7]

E
oo

Fig.1a Fig.1b
c) . Sate the component of reaction at roller, hinggd, fixed.and rocker support.

[4]

OR

Q2) @ Theboomisintended to support two verticalloads, F, and F, as shown
iInFig. 2a If the cable CB can sustain amaximum load of 1500 N before
it fails, determinethecritical loads F and F, if F, = 2F,. Also determine
thereaction at A. [7]

P.T.O.



b) Threeparalel bolting forcesact on thigrim of the circular plate as shown
in Fig. 2 b. Determine the magnitude; nature and point of application of
the resultant force with respect tg-origin O. [7]

Fig. 2b

c) Findsdpportreaction at A and B for the beam AB as sliown in Fig. 2 c.
[4]

Q3) @ Identify thezeroforcemeanibersand find forcesin the remaining members
for the pin jointed trdssas shown in Fig. 3 a. [7]

b) The cable segment suppertstheloading as shownin Fig. 3 b. Determine
the supportreactions at Aand B. Also find maximum tension in segiient

of the'cable. [7]
c) Differentiatetrussand framewith suitable sketch. [4]

Im 4m | 2m 'B

D

A
B F 6m
_l;3

25 kN 15kN

Fig.3a Fig.3 b

[6178]-7 2



Q4) &)

b)

Q5) &)

b)

Q6) &

b)

[6178]-7

Determine the forces in the membefs CE, BE and BD of the truss as

showninFig. 3a [7]
Determine the components reaction acting on each membersAB and BC
of aframe as shown in Fig. 4: [7]

Themaximum tension is 200 N for the cable profilesABCD as shownin
Fig 4 c. Determineihe ferce P at B and C to keep.the.segment BC in
horizontal pasition. Also find tension in segment BC. [4]

SN

Fig. 4 b Fig. 4 ¢

A car comes to rest from an initial"speed’of 80 km/h in a distance of
30 m. With the same constant.acceleration, determine the distance ‘s
for which the car comesto rest fromaninitial speed. of 110 km/h. [5]

A particle moves aleng the path x £(8t?) andy = (2 + 5), wherex and y
Isin m and t is im secorids,*Deterrnine the magnitude of the particle's
velocity and accelerationwhef’i'= 3 s. [6]

A projectilesis laurichéd with a speed of v, = 25 m/s at an angle of
0 = 30° with horizontal as'shown in Fig. 5 c. Determine the maximum
distancetravel by projectiie along horizontal and vertical direction., «{6]

The motion of aparticleisdefined by x # 23— 1512+ 24t + 4, wherex is
iInmandtisins. Determinewhen theveldGeity iszero and find position at
which accelerationis zero. [9]

A car istraveling along acircular curve that has aradius of 50 m. If its
speed is 16 m/s and tangential companeit of acceleration a is 8 m/s?,
determine the magnitude of itstotal acceleration at thisinstant. [6]

3



c)

Q7) &

b)

Q8) a)

[6178]-7

A projectile is thrown in the air witha speed of 8 m/s and at an angle
0 = 30° with the horizontal, as shownin Fig. 6 c. Determinethe horizontal
distance it must travel to reach itshighest point B. [6]

Anr 80 kg, block rests on a plane as shown'in the FQ: 7 a. Find the
acceleration with which block slides down using Nevton's second law if
coefficient of kinetic frictionis, p,_= 0.20. [6]

Thependulum bob has a mass m and is released from rest as shown in

Flg. 7 bwhen 0 = 0°. Determinethetensionin-the cord asfunction of the
angle of descent 6. Neglect the size bf bob: [6]

O 2 2

Fig. 7a Fig. 7 b

A.20Mg railroad’€ar moving with 0.5 m/s speed to thetrght.coflideswith
a35 Mg car which isat rest. If the coefficient of festitutiorvoetween the
two carsis e = 0.65, determine the speed of the Cars after the collision.

[5]
OR

The system shown in Fig. 8 aisinitially at rest. Neglecting axlefriction
and mass of pulley, determine the acceleration of 200 kg block A.  [9]



b) Theman hasamass of 80 kg and sits3 m from the center of the rotating
platform asshownin Fig. 8 b. Duetgrotation his speed isincrease from
rest by a = 0.4 m/s”. If the coefficient of static friction between the

clothes and the platformis u 0.3, determine the time required to cause
himtodip. [6]

Block A
200%g

Fig.8 a Fig.8 b

c) A bal hasamassof 30 kg and isthrewn upwardwith aspeed of 15 m/s.
DBetermine the timeto attain maximum hei ght-using impul se momentum
principle. Also find the maximum beight. [6]

~

L0

£

[6178]-7 5



Total No. of Questions: 4] SEAT No. :

PB-409 [Total No. of Pages:.3
[6267]-7
F.E{lnsem)
ENGINEERING MECHANICS

(2019 Pattern)‘(Semester - 11) (101011) (Credit System)

Time: 1Hour] [Max. Marks: 30
I nstructions to the.candidaties:

1) Arswer QLorQ2 and Q3 or Q4.

2) Neat skétches must be drawn wherever necessary.

3) Figuresto the right indicate full marks. >

4) Assume suitable data, if necessary.

5) ,Use of electronic pocket calculator is“allowed;

6) V'Use of cell phone is prohibited in\@kelaamination hall.

~

N
Q1) @ Stateandexplainlaw of par@el ogranyof forces. [4]
b) Find the magnitude and-Peint of gpplication of the resultant force for
parallel force system asghown ifrFig. 1 b. [9]
100N @ 200 N
s ‘l‘ 2m J‘ 2m ‘E
Al Bl [ o
N
150 N 250N
' Fig. 1 b.
c) Determinethe magnitudeand direction of resultant with referenceto point
A.for the force system as shown in Fig. 1c. [6]
300N 300N
Ly
-
60° LA\ 600
> { ~.\§'_/ J
100 N A N
Fig. 1c

PT.O.



OR

Q2) @& Explainin brief coplanar and non-coplanar force system with suitable
sketches. [4]

b) Two forces of magnitude 300 kN» and 400 kN are acting at a point.at an
angle of 90°, find the magniitide and direction of resultant force. [9]

c) Determine the magritude,direction and point of application of resultant
force with respect to point A for aforce system as shown in Fig: 2c. [6]

C 0mm D

|
b
i

100N " o
Fig. 2¢
2N
Q3) @ ~ Stateand explain ladder fricti on&\gitﬁ freepody diagram. [4]

b) Locate the centroid of the shatieél area’as shown in Fig. 3b with respect
to origin O. s [9]

100 mm

Fig. 3b

c) A 45kgblock isregti ng on arough incline surface ésshownin Fig. 3c. If
the coefficient of static friction, u = 0.20, determirie'the range of force P
required to cause motion. \ [6]

O}‘_‘ Tolmi A [

[6267]-7 2



OR
Q4) @ Stateand explain centroidal axis. [4]

b) Determine the moment of ineriia of T-section about centroidal y-y axis
asshown in Fig. 4b. [9]

)
c) A 4 mladder isrest against snﬁotﬁwall and on a horizonta floor as
shown in Fig. 4c. If coefficieat g?staticsfriction. u, = 0.2 and the mass

of the ladder is 25kg, deteQnine the'normal reaction to maintain the
equilibrium. [6]

[6267]-7 3



Total No. of Questions: 4] SEAT No. :

PC380 [Total No. of Pages: 3

[6358]+112
F.E. (tnsem)
ENGINEERING MECHANICS
(2019 Raitern) (Semester - 1) (101011)

Time: 1 Hour] [Max. Marks: 30
I nstructions to the cardidates:

1
2)
3)
4)
5
6)

Ql) g

b)

c)

Answer @.1er Q.2;Q.3 or Q.4.
Neat sKetelfes must be drawn wherever necessary.
Figures+to the right indicate full marks. Fox®,

Assumie suitable data, if necessary.
Use of electronic pocket calculator is allowed .

Use of-cell phone is prohibited in the examination hall‘:\f

o

\
‘\)

State and explain resolution and comp‘olsiti offof forcewith sitable sketch.

[4]
Find the magnitude of the resultanLahd its direction of the following
forces acting at a point Q'as shov\v]a in Fig. 1hb. [9]

)
s
N

Determinethe magnitudeahd dhtecﬂ on of resultant with referenceto point
A for the force systém gs s,r)lov(/n inFig. 1 cif side of squareis1 m. [6]
\

\
~
300N
300 N Ay £
C
. V200N
45° ¢ 300
X
600 0
00N
350 N 100N B
Fig. 1b Pigit ¢

OR

PT.O.



Q2) &

b)

Q3) 8

b)

The resultant of two forces P and (is 1400 N vertical. Determine the
force Q and the corresponding angl€0 for the system of forces as shown
inFig.2a . [9]
Determine the magnitude andidirection of resultant with referenceto point

A for the force system asshown in Fig. 2 b if side of equilateral triangle
iIslm. [6]

State and explan Varignon's theorem with suitabl e sketch. (4]

/ R 100N
Jl%N:;»
Fig. 2 a 2 5 Fig. 2 b
¥
) \\

State angle of repose, angLe of frlétl on, coefficient of friction and cone
of friction with suitable sketch.\ [9]
L ocate the centroid ©Of tﬁe s@‘aded areaas shown in Fig. 3 b with respect
to origin O. [5]

A 400 N block is resti‘ng on a rough horizontal surface as shown in
Fig. 3 ¢ for'which-the coefficient of friction, u, = 0.4. Determine the
force P required to cause motion. [5]

¥

»

" 100 mm
Fig.3 b Fig.”3 c

A

100 mm

[6358]-112 2



Q4) a) Differentiate centroid and center of gravity. [4]

b) Determine the moment of inertiaaf the section about centroidal axis as
shownin Fig. 4 b, : [9]
Cc) A cableispassing over the disc of belt friction apparatus at alap angle
180° as shown ingig. 4 c.;1f’coefficient of staticsfriction is 0.4 and the
weight of the block 1s500'N, determine the range of force P to maintain
equilibrium. [6]

[6358]-112 3



Total No. of Questions: 8] SEAT No. :

PB3592 [Total No: of Pages: 6
[6260}-7

F.E.{Common)
ENGIWNEERING MECHANICS
(2019 Patter M)(Creqit System) (Semester - /1) (101011)

Time: 2%2Hours) [Max. Marks: 70
I nstructions to the Candidéates:

1) AnswenQ.10rQ.2, Q.30r Q.4,Q.50r Q.6, Q.7 or Q.8.

2) Neat sketches must be drawn wherever.necessary.

3) Figuresi@theright indicate full marks.

4) Assumesuitable data, if necessary.

5) Usewr electronic pocket calculator is allowed.

6) UUseof cell phoneis prohibited inithe examiriation. all.

Q1) @ A 1.5m cableplacedaround.acrate as'shown in Fig. 1 a. If the mass of
the crate is 300 kg, determiniethe tension in the cable. [7]

b) A sgquare mat foundation’supports four column as shown in Fig. 1 b.
Determine the.magnittdé and point of application of the resultant with

respect to origin. [7]

B

00 mm

Fig.1a Fig/1b

c) Explaininbrief freebody diagram, active and réactive forces with suitable
Sketch. [4]

OR

PT.O.



Q2) @ Theboom isintended to support tweivertical loads, F, and F, as.shown
InFig. 2a. If the cable CB can sustain amaximum load of 1500'N before
it fails, determine the critical loas F and F, if F, = 2F,. Also.determine
thereactionat A. [7]

b) The square sted plate has-a mass of 1800 kg with mass center G as
shown in Fig. 2. Determine the tension in each cable so that the plate
remainshoriZonfdl. [7]

Q3)a) = Determine the forces in the members AB; AE and-BE of the truss as
showninFig. 3a [7]

b) The cable segment supports the loading-as shown in Fig. 3 b. Determine
the component of reactions at A and B. Also find maximum tension in
segment of the cable. [7]

[6260]-7 2



c)

Q4) a

b)

Q3) 8

b)

[6260]-7

Differentiatetruss and, frame with s.itabl e sketch. [4]

100 N 100N

100N 10 kN 25kN
Fig: ¥'a Fig.3 b
OR
Determingithe forces in the members BC, BE and AE of the truss as
shownintig. 3a. [7]
Determine the components of reactions at supportsA and B for theframe
|loaded and supported as shown in'Fig. 4 b. [7]

The maximum tension is 100 N for.the' Cable profilesABCD asshownin
Fig 4 c. Determine theforce-Ra-B and C to keep the segment BC in
horizontal position. Also fing.iens onfirt segment BC. [4]

Fig. 4 b Fig4 e

A car comesto rest from an initial speed of 80 kn/h iiia distance of 30
m. With the same constant acceleration, detetminé-the distance ‘s for
which the car comesto rest from an initid, speed@f 110 km/h. [9]

The truck travels at a speed of 4 m/€ albng-a-circular road that has a
radius of 50 m. For ashort distance from s= 0yits speed isthen increased
by a = (0.05s) m/s*, where s is in meters. Determine the speed and
magnitude of its acceleration when it kassmoved s= 10 m. [6]

3



c)

Q6) a)

b)

[6260]-7

A projectile is launched with a spééd of V = 25 m/s at an.angle of
6 = 30° with horizontal as shown'in Fig. 5 ¢c. Determine the'maximum
distancetravel by projectile along-horizontal and vertical direction. [6]

FigSc

OR

The motion of aparticleisdefined by x = 2t>215t? + 24t + 4, where x is
mandtisins. Determine when thgvelocity iszero and find position at
which acceleration is zero. [9]

A motorist istraveling on.atunve roadl’of radius 760 m with 25 m/s. If he
applies breaks to sfow.dgwn t620 m/s in 8 s. Determine the total
accel eration of the'vehiciesat 204/s. [6]

A golfer hitsthe golt™all frofa point A with aninitia velocity of 50 m/sai
an angle of25° with the horizontal shown in Fig. 6 c. Determine-the
maximum harizontal distancex _ and maximumheighth__ it attaify, [ 6]

50 m/s




Q7) 8

b)

Qg) a)

b)

[6260]-7

The system shown in Fig. 7 aisinitigiy at rest. Neglecting axlefriction
and mass of pulley, determine the acceleration of 200 kg block A. ™ [6]

The pendulum bob has a mass yy-and is released from rest as.shown in
Fig. 7bwhen 6 = 0°. Determingthe tension in the cord astunction of the
angle of descent 6. Neglect, the size of bob. [6]

Block A
200 kg

Fig.7 a Fig.7 b

A 20 Mg railroad car moving with 0)5 m/s$peed to theright collideswith
a35 Mg car whichisat rest. If the coefficient of restitution between the
two carsise = 0.65 determiiethe speed of the cars after the collision.[9]

OR

A block of weight 200N s kept'on anincline planeand aforce P=200 N
Isapplied to movetheblack asshowninFig. 8a Determinethe acceleration
of the bloek, If'eoefficient of static and kinetic friction between block and
planeare 0.3'and 0.25 respectively. o]

The man has amassab 80 kg and sits 3 m from the center of therotating
platformas shown'in Fig. 8 b. Due to rotation his speedhis increase from
rest by'a = 0.4\1/s. If the coefficient of static frietion between the
clothes and the platformisp_= 0.3, determine theime requited to cause
himto dlip. [6]

Fig. 8 b



[6260]-7

A 2 kg pellet is released from rest
thesurfaceasshowninFig.8c. Us
at B. Also find the normal forc

Crosses point B.

B

and dlides without friction along
f ork energy principlefind velocity
erted by the surfaceont asit

S

>
W
. .\
7 é@
&V
<N\
8?
&
el
Sy &
Y &
P
QRS
& X
O &
]
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%
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Total No. of Questions : 8]

SEAT No. :
PD4030 [Total No. of Pages : 4
[6401]£907
KX,
ENGINEERING MECHANICS

(2019 Pattern) (Credit-System) (Semester - I/II) (101011)

Time : 2% Hours]| [Max. Marks : 70
Instructions to the candidatest

1) Answer @.Lor Q.250.3 or Q.4, Q.5 or Q.6 and Q.7 or Q.8.

2) Neat skereltes must be drawn wherever necessary.

3) Figureswo the right indicate full marks.

4) Assume suitable data, if necessary.

5) Use of electronic pocket calculator is allowed.

6) Use of-cell phone is prohibited in the examination hall.

Q1) a) CState and explain free body diagraffywith suitable sketch. [4]
(
b) Determine the force in cable AByand A€ as shown in Fig. 1 b, if the
weight of crate is 550 N. (7]
c) Determine the support r,eaction for.d given beam loaded and supported
as shown in Fig. 1 c. (7]
y 4

800 N 600 N
1200 Nm
N\ B
I'm | m I'm I m
Crate of 550 N
Fig.1b Fig. 1/c
OR
02) a) State and explain in brief resultant and{equilibrant force. [4]

b) A 3 m wooden beam weighing 540 N is supported as shown in Fig. 2 b.
Find the reaction at A and tension in cable BC. (7]

PTO.



c) Determine the resultant force of given parallel space force system as

shown in Fig. 2 c. Also locate the pasition of resultant force with respect
to origin O. 7]

“Fig. 2.6
03) a) Differerntiatépin jointed truss and cable with suitable sketch. [4]
b) Detefmine'the forces in the members of the pin jointed’truss as shown in
Fig. 3 b. [71

c) Theable segment supports the loading as shown/di Fig. 3 c. Determine
theyeomponent of reactions at A and B. Also find maximum tension in
segment of the cable. [7]

OR
04) a) Explain deficient, determinate and indeterminate truss. 4]

b) The maximum tensigi’is 100 N for the Cable profiles ABCD as shown in
Fig 4 b. Determine'the force P at B and C to keep the.segment BC in
horizontal positios. 7]

Fig. 4 b

c) Determine the forces in the members BCy BE and AE of the truss as
shown in Fig. 3 b. (7]

[6401]-1907 2



05) a)

b)

06) a)

b)

Q7) a)

b)

The motion of particle is defined by'x = t* — 6t* + 9t + 5, where x is in
meter and ¢ in seconds. Find the €ime at which velocity is Zero. Also
determine velocity and acceleration att =5 s. [5]

An outdoor track is 126 m in diameter. A runner increases her speed at a
constant rate from 4.2 m/s td 7:2 m/s over a distance of 28.5 m. determine
the total acceleratien of the runner 2s after she begins to increase her
speed. [6]
A cricket ball thrown by a fielder from a height of 2 m at an angle of 45°
to the horizontal with an initial velocity of 25 m/s hit the wickets at the
height of 0:¢/m frfom the ground, find distance of fielder from the wickets.

[6]

OR

Albasebail'is thrown downward from a 15 m tower with an initial speed
of 5 m/s.\Determine the speed at which it hits the ground and the time of
travel: [5]

A particle moves in a circular path of radius 04 m. Calculate magnitude
6f/acceleration of the particle ifiits speed is 0,6'm/s and it increasing at the
rate of a = 1.2 m/s’, [6]

A golfer hits the golf ball from p01ntAW1th an initial velocity of 50 m/s at
an angle of 25° with the hotizontal shown in Fig. 6 c. Determine the
maximum horizontal distapéex _ and’ maximum heighth_ it attain.

[6]

50m/s

Xmax i
I

Fig. 6 ¢

A 150 kg car enters a’curved portion of the road of radius200 mifravelling
at a constant speed of 36 km/h. Determine the netmal and tangential
component of force at curved portion. [5]

A 2 kg stone is dropped from a height /# and-strike the/ground with a
velocity of 24 m/s. find the kinetic energy ¢1the stone as it strikes the
ground and the height # from which it wa$§ dropped-tsing work energy
method. [6]

A railroad car having a mass of 15 Mg i§ coastirg.at 1.5 m/s on a horizontal
track. At the same time another car having a mass of 12 Mg is coasting at
0.75 m/s in the opposite direction. If thercar meet and couple together,
find the common speed of cars. [6]

OR

[6401]-1907 3



08) a)

b)

A tennis ball is dropped from a height 1600 mm and it rebounds to a
height 1100 mm. Determine the co ; cient of restitution. [5]

A 50 kg crate shown in Fig. 8 b rests on a horizontal plane for which the
coefficient of kinetic frictionjds’u, = 0.3. If the crate does not tip over
when it is subjected to a N towing force as shown, determine the
velocity of the crszv'n 5 sistarting from rest. [6]

Determine th d@B by all forces acting on the block of 18 kg as
shown in Fi c gfi\(t moves 12 m upwards along the plane. Take
n

coefficie riction u, = 0.2. [6]
(f}‘\/

[6401]-1907 4



Total No. of Questions : 8] SEAT No. :

PE-901 [Total No. of Pages : 5

[6581]=1907
F.E. (Programme)
ENGINEERING MECHANICS
(2019 Pattern)(Semester - I/11) (101011)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the€andidates:

1) SolveQ.4or Q2,Q.30r Q.4, Q50r Q.6, Q.70r Q.8.

2) Neat SKetchesymust be drawn wherever necessary.

3) Figurés tothe right indicate full marks.

4) Assumesuitable data, if necessary and mention it clearly.

5) Use of¢gectronic pocket calculator is allowed.

6) Useaf €ell phone is prohibited in the examination tall.

Q1) a) A sphere weighing 500N is placedsin,a wrenich as Shown in Fig. 1 a
Find the reactions at the point of'contactsVA and C. [6]

b) Determine Support Reactions oy simpl¥y supported beam loaded and
supported as shown in the Fig/1 b: [6]

c) Determine the magnitude 8f the Tgsultant force ring at A , if the cable
exerts the force F,, /1800 N.E, . = 1200 N as shown in Fig. 1c. [6]

OR

02) a) A square mat foundation supports four cglumns as shown in Fig. 2 a
Determine magnitude and direction of Restiltant with respect to origin ‘O’

[7]

PT.O.



b)

c)

03) a)

b)

04) a)

b)

Determine Support Reactions for Cafitilever beam loaded and supported
as shown in the Fig. 2 b. [7]

Explain the term Free Body Diagram in detail. [4]

Analyze the truss and determine the magnitude“and nature of forces in
the'members of the truss loaded and Supported as shown in Fig. 3 a[7]

P.oads are suspended as shown it Fig. 3 brfor the cable Detemine the
component of reaction at suppeits’anddpaximum tension in the cable.

[7]
Explain in detail degree of tatic indeterminacy for the truss with neat
sketches ’ (4]

’ 2 4m 5‘7—"'\ i
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wn
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ﬁ N
™

3
P

o ’ E C *QODN
vy 5™ ¥ ‘
ArN ArN ATLYTNIENY
Fig da Fig 25
OR
Determine forces in all members of artrisss, alsd find support reaction
as shown in Fig. 4 a. [7]

Loads are suspended as shown in Fig. 4 &»from cable, Determine the
component of reaction at A and maxinfym tension in the cable. [7]
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C)

05) a)

b)

06) a)

Explain in detail methods of analysis\of the truss with neat sketches.[4]

120 L 4-5m 2m ), "m“

ot | o

Gotrd

ng, La - L4poN
Fig 4k

The motion of the particle is defined by, X = t29t* + 12t + 5 where
‘Xexpressed in meters and t is in second Petermine time at which
Velocity becomes zero, Also determine vyelocity and acceleration at
=135 sec. [6]
A Stone is thrown by a persomftem thesground clears 15 m high tree
placed 50 m ahead of person™if the angle of projection of stone is 60°
determine velocity of projegtion ofistone. Refer Fig 5 b [6]
A train crosses a tunnel/im45 sec\time, the speeds of the train at entry

and at exit from the tuhneél arg"36 km/hr and 54 km / hr respectively, If
acceleration remaing censtant then what will be length of the tunnel.[6]

K Teec
2 / o T
P&m_ﬂ 50//,".‘ ; om
0.5m . Y N Y Groune auf fote

' Som |
l
 Fig Bb |
OR

A projectile P is fired with a velocity of 200 mfsec at an angle of 60°
with the horizontal. After some time & miSsile\M is shot from the same
point to destroy the projectile as showncin’Fig. 6 a, The angle of
projection and velocity of missile are 45 and 1000 m/sec respectively.
Calculate the height, horizontal distance and time with respect to, firing
of P at which destruction takes place! [6]
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b)

Q7) a)

b)

A metal ball is thrown vertically Downwards with 100 m/s from top
of the tower having 100m high. Determine velocity with which it hits
the ground at the base of the building and also calculate time required
to reach the ground level. [6]

A car acceleration is defined-Dy relation a=-1.2 v where, ‘a’ is expressed
in mm/s? and ‘v’ taymm/Sec. If v = 50 mm/sec at r = 0 determine the
distance the carwill travel before coming to rest. [6]

-

The 90 kg crate as shown in the iig 7-a rests on a horizontal plane for
which coefficient of kinetiC frictionyis 0.25. if the crate does not tip
over when it is subjected“to a 1000’ N force determine velocity of the

crate in 10 sec starting, frorm rest. [6]
. [eooN
qoky v 20° |
Crale
0.25

JTTT7777TT7707T7ITT M=

F-Fa,"TQ

A glass marble whose weight is 10 kg fali{rom hQeight of 15 m and
rebounds to a height of 10 m the marbl€ and \the floor remains in
contact for 0.5 sec. Determine the impul$elanid the average force between

the marble and floor. [6]

Explain in detail conservative and non “>Conservative Forces with

examples. [4]
OR
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08) A 76 kg pilot flies in a plane moves in @ vertical loop of 100 m radius as
shown in Fig 8 a, knowing that the pilot has apparent weight of 2885 N
find the speed of plane at B. [6]

T

—

Fig3aQ

b) Two Steel Balls A and B having same mass 0.6:kg having velocities
4m/sec rightward and 2 m/sec leftward, beforerimpact. After impact
yetocity of ball A is 2.5 m/sec to the leftidetermine coefficient of

restitution of the steel balls. [6]
c¢) Explain in detail Impulse metnentum _principle and Work Energy
principle. [4]

o CalCo

[6581]-1907 5



Total No. of Questions: 4] SEAT No. :

PE-527 [Total No. of Pages: 3
[6577]-8
F.E.(Insem.)
ENGINEERING MECHANICS
(2019 Pattern) (Semester - 1) (101011)

Time: 1Hour] [Max. Marks: 30
I nstructions to the candidates:

1) AnswerQ.1orQ.2,Q30rQ4

2) Neat sketches must be drawn wherever necessary.

3) Figurestotherightindicate full marks.

4) Assuime suitable data, if necessary.

5) Useof electronic pocket calculator is allowed.

6) ‘UWseof cell phoneis prohibited in thegxamination hall.
Q1) @ Explainlaw of parallelogram-offorceswith suitable example. [4]

b) Find the magnitude and_divection of the resultant force for concurrent

force system as shown in Fig. 1.6 [9]
c) Determinethe magnitude anddirection of resultant with referenceto point

A for theforcesystemasshiowninFig. 1 cif sideof equilateral triangleis

1m. / [0
300N
le y
200 N
¢
60° O
A » 100 N
: /
350 N 1O'N
Fig.1b Fig. 1 ¢
OR

P.T.O.



Q2) 8

b)

Q3) g
b)

State the Varignon’s theorem and itsapplication with suitable Example.
[4]

The resultant of two forces P aid Q is 1400 N vertical. Determine the

force Q and the corresponding angle & for the system of forces as

showninFig. 2 b; [9]
Determinethe piaghitube:and direction of resultant with referenceto point
A for force systems as:shown in Fig.2c if side of squareis 1m. [6]
D 50 N‘C
0 Y P=8300N 50N
0 600 A ¥ SON
X YsoN B
Fig.2 b Fig.2 ¢
State the law of static frictian: [4]

L ocate the centroid of theShadet,area as shown in Fig. 3 b with respect
toorigin O. [9]

A 45 kg block isresting onérough horizontal surface as shownin Fig3c¢.
If the coefficient of statie friction 4 _= 0.25, determine the force:P
required to cause motion. [6]
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OR
Q4) @ Definecentroid and center of gravity. [4]

b) Determine the moment of imeytia of 1-section about centroidal x- axis as
shown in Fig. 4 biif the thickness of flange and web is 10mm. [9]

c) A cableispassing over-the disc of belt friction apparatus at alap angle
180° as shown-n Figo4 c. If coefficient of staticsfriction is0.25 and the
mass of the'bliockiis 50 kg, determine the range of force P to maintain
equilibrivm. [6]

| 40D mm

| 3

Y

400 mm

Fig. 4 b

THINY
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