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Important Instructions to examiners:

1) The answers should be examined by key words and not as word-to-word as given in the model answer
scheme.

2) The model answer and the answer written by candidate may vary but the examiner may try to assess the
understanding level of the candidate.

3) The language errors such as grammatical, spelling errors should not be given more importance. (Not
applicable for subject English and Communication Skills.)

4) While assessing figures, examiner may give credit for principal components indicated in the figure. The
figures drawn by the candidate and those in the model answer may vary. The examiner may give credit
for any equivalent figure drawn.

5) Credits may be given step wise for numerical problems. In some cases, the assumed constant values may
vary and there may be some difference in the candidate’s answers and the model answer.

6) In case of some questions credit may be given by judgment on part of examiner of relevant answer based
on candidate’s understanding.

7) For programming language papers, credit may be given to any other program based on

equivalent concept.

Que. | Sub. Total
No. | Que. Model Answers Marks Marks

20

Q1 Answer any TEN of the following :

a) | Explain the term law of machine.

ANS. | The relation between the load lifted (W) and the effort applied (P) is
known as the law of machine. This relationship, when plotted on a
graph results in a straight line as shown below.

The equation of this straight line is —

P=(mW +c)N

EFFORT

v

LOAD
W)

o

Where,
m = slope of line = constant
¢ = Intercept on y axis = effort required to start the machine 2

b) | How will you find whether machine is reversible or not?

Ans. | By calculating the efficiency of machine, we can decide whether the
machine is reversible or not.

If %n < 50% machine is non-reversible i.e. self-locking machine.

If %n > 50% machine is reversible.
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Q1 Ail)s State VR of Simple axle & wheel.
" | VR of Simple axle & Wheel = D/d
Whether, D = Diameter of Effort Wheel
d = Diameter of load drum 2 2
d) | Differentiate between statics & dynamics.
Ans. Statics is the branch of applied mechanics which deals with forces & 1
their action on bodies at rest. 5
Dynamics is the branch of applied mechanics which deals with forces 1
& their action on bodies in motion.
Ae) What is Unit Newton force?
ns. . i :
Unit Newton force is that force which when acts on a body of mass
1 Kg produces an acceleration of 1 m/sec? in it.
O = 1m fsee i
! 2 2

=ikg [ F=1M

S

) magnitude & direction of resultant force.

resultant in magnitude & direction.

B c
";' R —— jf‘{d i
& / g.5in €
™3 = b 4
.o'-ﬁf'dj et _,"ﬂi T
o P A &, cosE
L "]

magnitude & direction, according to law.
Draw CD perpendicular to meet OA produced.
Draw AC parallel to OB & OB=AC=Q

State parallelogram law of forces. Derive the equations for

Ans. | Parallelogram of forces states, “If two forces acting at & away from

point be represented in magnitude & direction by the two adjacent 1
sides of parallelogram, then the diagonal of the parallelogram passing
through the point of intersection of the two forces, represents the

Let’s consider two concurrent forces P & Q acting at & away from O
as shown in Fig.. Let these two forces be represented in magnitude &
direction by two adjacent sides OA & OB of the parallelogram
OACB. Thus the line joining O & C represents the resultant R in
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AnS.

h)
AnS.

OA=P&OC=R
AD=Qcos© & CD=Qsin©O
In right angled triangle ODC,
OC? = 0D?+ DC? = (OA + AD)? + DC?
= (P+Q cos ©)? + (Q sin®)?
=P?+ Q?c0s?© +2 PQ cos © + Q?sin’ ©
= P2+ Q?(cos? © + sin®> ©) + 2 PQ cos ©
R%=P2+ Q%+ 2 PQ cos O----- (C0s2 O + sin?© =1)

— 2 2
R=P?+Q?+2PQcosd Magnitude of R

Let, © = Angle between the two forces P & Q.
If P, Q & © are known, the magnitude of R can be found out.
Let R make an angle a with the direction of P.

In right angle triangle ODC,
CO CD  Qsing
OD OA+AD P+Qcosé

o =tan‘1 ﬂ
P+Qcosé

fana =

--------- Direction of R

State Varignon’s theorem.

Varignon’s theorem states, “ The algebraic sum of moments of all

forces about any point is equal to moment of resultant about the same

point”.

Let, > MFa = Algebraic sum of moments of all forces about point A
MRa = Moment of Resultant about point A

Then, Y MFa = MRa

What are the limitations of Lami’s theorem?

1) This theorem is applicable only for three forces.

2) This theorem is applicable when forces are concurrent.

3) This theorem is applicable only when body is in equilibrium.
4) This theorem is not applicable for non-concurrent force system.

Yo

Yo

1M
each

(any
two)
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Differentiate between resultant & equilibrant.

Resultant

Equilibrant

1) Resultant is a single force
which can produce the same
effect on the body as it is
produced by all forces acting
together.

1) Equilibrant is a single force
which when acts with other
forces brings the set of forces &
body in equilibrium.

2) It is donated by R.

2) It is denoted by E.

3) It causes displacement of
body.

3) It keeps the body at rest.

4) The set of forces which
causes the displacement of a
body are called as components

4) The set of forces which keeps
the body at rest are called as
components of a equilibrant or

of a resultant or component
forces.
5)

equilibrant forces.

Q

/R
0 o P

E Where,

/ P & Q) =Forces
R = Resultant
E = Equilibrant

What are the two advantages of friction?
1) One can walk easily on rough surface than smooth surface.

2) Moving vehicle on road can be stopped suddenly by applying
brakes.

3) One can hammer nail into wall.
4) One can easily hold pen, pencil & can write on paper.

Define angle of repose.

Angle of repose is defined as the angle made by the inclined plane
with the horizontal plane at which the body placed on an inclined
plane is just on the point of moving down the plane, under the action
of its own weight.

1M
each
(any
two)

1M
each

(any
two)
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Ql /Aoﬁun
1 2
“.'
Alr)15 What is relation between coefficient of friction & angle of repose?
" | Relation between coefficient of friction & angle of repose is given by
u=tana 2 2
Where, p = Coefficient of friction & o = Angle of repose.
m) Calculate & show the centroid of circle of 50 mm diameter.
Ans.
I8
J.—u /- = \ 1
R,
| . 4=|\E‘__“/f1‘—r x )
J" : __F = 2.0 W
=}
1
7:7:9:@:25mm
2 2
n) Differentiate between centroid & centre of gravity.
Ans. | Centroid :- It is defined as the point through which the entire area of
a plane figure is assumed to act, for all positions of the lamina. 1
e. g. Triangle, Square 5
Centre of Gravity :- It is defined as the point through which the
whole weight of the body is assumed to act, irrespective of the 1
position of a body.
e.g. Cone, Cylinder.
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Q2 Answer any FOUR of the following : 16
a) | The velocity ratio of a certain machine is 50. Determine the effort
required to lift a load of 1500 N if the efficiency of the machine is
40%
Ans. | o6, = MAy 100
VR
40 = MA X100 2
50
MA =20
But, MA = Vl 4
P
20 — 1500
P
P =75N 2
b) | Certain machine has a law of machine P = 0.025 W + 20 N, with
VR = 60. Calculate its efficiency at a load of 1 KN.
Ans. . .
1) Using Law of machine
P =(0.025W + 20) N.
= ((0.025 X 1000) + 20) N -------=----- Putting W = 1000 N 5
=45N
2
) 4
A:Vl:@:ﬂ,zzz
P 45
%n = MA X100 = 22.222 X100
VR 5
%n =37.036%
0) In a lifting machine, a load of 10 KN is raised by effort of 300 N. If
the efficiency is 75%. Calculate MA & VR, if the machine lifts a
load by effort of 550 N. Find the law of machine.
W 10000
MA=—=——-=33.33
Ans. P 300
9&7=E&5X1OO
VR 1
VR =44.44
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Q.2

d)

AnS.

AnS.

Law of machine is —

P=mW+C

300=m(10000) +c————— @

550 = m(20000) + ¢ ————— (2)

Subtracting equation (1) from (2)

m = 0.025

Putting value of m in equation (1),

300 = (0.025 X 10000) + C

C=50N

Hence, law of machine is, P = (0.025)W + 50 N

In a differential axle & wheel, the dia. of wheel is 400 mm & that
of axle is 100 mm & 80 mm, if an effort of 50 N can lift a load of
1500 N, find VR & efficiency of the machine.
(1) VR of differential axle & wheel is given by -

2D 2X400
d,—d, 100-80
VR =40

VR =

M.A =20
50

%n :MX1OO=QX1OO
V.R. 40

30

%n =75%

A screw jack has effort wheel dia of 200 mm & pitch is 5 mm.
Find VR, if load of 1000 N is lifted by an effort of 250 N. Find the
efficiency of a machine.

1) VR of simple screw jack is given by —

VR =125.66
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Q.2 2)

va_W _1000 _, .

P 250
) M.A 4.0 :
%n =——X100=——-—X100
V.R. 125.66 1

%1 =3.183%

f) In a Westion’s pulley block, the radius of the smaller wheel is ¥
than that of a larger wheel. What load is lifted by the pulley block
with an effort of 100 N at an efficiency of 50 %.

Ans. Let, r = Radius of smaller wheel

R = Radius of larger wheel

d = Diameter of smaller wheel

D = Diameter of bigger wheel

%1 = —— X100

50 =—— X100
MA=4

But, Mszl
P

=20
100
W = 400N 2
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Q3 Answer any FOUR of the following : 16
a) | Find the components of the force 100 KN (push) acting at 270°
with x axis.
to
| d F=JDOKHN
ot l Fal L=/
Ans. i |; o s | -
Fx=F cos@=100X cos90 2
Fx=0N 4
Fy=Fsin@=100X sin90
Fy =100N 2
b) | What are the components of 60 N force acting horizontal in two
directions on either side, at an angle of 30° each?
Ans.
F - _Fsma _ _603|n30 _34.64N 5
sin(a+ F) sin(30+30) 4
. _Fsmﬁ _ _60sm30 _34.64N 5
sin(e+ ) sin(30+30)
0 Find the algebraic sum of moment of all forces shown in Fig. 1
about the point C.
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Q.3 | Ans 1N
AB = BC=CA=Im
In [\ €DB c
oy b
tan 50 - %D_
» f D
ST AT D 7@\1 e WG
LOSm | 0,5m | aN ch = 0.866 M 4
% 7 >
Fig. |
Mc = (1 X 0) + (2 X0) + (3 X0.866) 2
Mc = 2.598 Nm (Clockwise)
d) | Four forces of 30 N (upward), 40 N (downward), 70 N (upward) &
60 N (downward) are acting in a series. Distances between the
forces are 400 mm, 600 mm, 800 mm respectively. Find the
moment of a couple.
Ans.
=on FON
4 A
A®
F400mml, 600mm | B0omm)
- A £
¥ i OOO mim 4 2
1|7 N s [S RS ngO mm
A S e
’17’ 4 4
40N SON
Taking moment of all forces about 30 N force i.e. about point A
M = (30 X 0) + (40 X 400) — (70 X 1000) + (60 X 1800) 2
M = 54000 Nm (Clockwise)
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Q3 €) Find the angle between two equal forces P, if the resultant is also
equal to P.

Ans. | Using Law of parallelogram of forces
R® =P?+Q* +2PQcosd

P? =P?+P?+2PPcosd
P*=P*+P*+2P?cos@

P? =P*(1+1+2co0s#)
1=2(1+cos0)

%=(1+ cos )

0.5-1=cosd
cos(-0.5) =6 2
6 =120°

f) Find the resultant of all the forces as shown in Fig. 2. Mark its

position & direction on a sketch.

AnS.
SOON

600N
Psoblem Fig .
F/Qg. 9

600N
solution Fig,

1) Resolving all forces
2. Fx=-150-800c0s50+500co0s 40 = —-281.21N
2. Fy =800sin50+500sin 40 — 600 = +334.23N

2) Magnitude of Resultant 1

R=(ZFx)? + (X Fy)? = /(~281.21)* +(334.23)?
R = 436.79N
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Q3 3) Since Y Fx is —ve & > Fy is +ve, 1
R lies in Second quadrant
4) Position of Resultant
4
0 - tan! 2 Fy _.1(334.23
2 Fx 281.21 1
6 =49.92°
] 16
Q.4 Answer any FOUR of the following :
a) Find the resultant & magnitude & direction of the forces acting
on a regular pentagon shown in Fig. 3
7' G KN
T8RN
Péoblem FIq . Solution Fig.
Fig .3
Ans. | 1) Resolving all forces
> FX=8+6c0536+4C0572—2¢0s 72 = +13.47kN 1
> Fy=6sin36+4sin72+2sin 72 = +9.23kN
2) Magnitude of Resultant
R =(ZFx)? + (X Fy)? = /(13.47) +(9.23)° 1
R =16.33kN 4
3) Since ) Fx is +ve & Y Fy is +ve,
R lies in First quadrant 1
4) Position of Resultant
0 - tan! 2 Fy _on1] 923
2. Fx 13.47
6 =34.42° 1
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Q4 b)

Six parallel forces of magnitude 1000 N, 1500 N, 1800 N, 2000 N,
2400 N, 2700 N are acting at 1, 3, 5, 7, 8 m from the first force.
Forces 1%t , 3@ | & 5™ are acting upwards while other acting

vertically downwards. Find the resultant force analytically.

Ans. foooN 1R00N 2400 N

Ehanl e e

A~ .

{7 3m

5m

|
A
|
f
L 8

2Boon 5

) SR S—

|
gl |
07

v
[SODN DO N
1) Magnitude of Resultant
R =+1000 — 1500 + 1800 — 2000 + 2400 — 2700 = -1000 N 2

=1000 N (“1')

- ve sign indicates Resultant acts vertically downwards.
2) Position of Resultant

Considering Varignon’s theorem of moment & taking moment of all
forces @ about 1000 N force.

Let, R acts at x distance from 1000 N force. 4
> Mk = Mg
(1000 X 0) + (1500 X 1) - (1800 X 3) =R XX
+ (2000 X 5) — (2400 X 7) + (2700 X 8)
10900 = 1000 X x
x  =109m 2

Hence, R must be located at 10.9 m distance from 1000 N force, so as
to produce clockwise moment.

c) | Write any four properties of a couple.
Ans. 1) The resultant of the forces of a couple is zero.

2) T he moment of a couple is equal to the product of one of the force
& arm of couple.

3) Moment of a couple about any point is constant.

) Moment of a couple = P Xxa

1 ¢ Moment of a couple about 'C'

e ; 5 PxAC-PxBC
P (AB+BC)-PxBC

o n

P (AB) + P (BC) - P (BC

P(AB) = Pxa

By x (AD + AB
Moment of a couple about D' = -PxAD+PxBD = PxAD + P x(

]

_ P (AD) + P (AD) + P (AB)

P (AB) = Pxa

]
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Q4

4) A couple can be balanced only by another couple of equal &
opposite moment.

P P
\7 a ——\ a
P P
(a) (b)
Moment of couple = P x a) Moment of couple =P x @)

5) Two or more couples are said to be equal when they have same
sense & moment.

1M
80N
100N, 10N, ! each 4

| im — L 10 m—| — oz (any
r ' } four)

' | YN SN

WON
s ®) ©)
- 2
=40 * 10 Moment = 50
Moment = 100 = 1 gt g = 100 Nm )
- 100 N.m ) 10O N.; )

6) Any number of coplanar couples can be represented by a single
couple, the moment of which is equal to the algebraic sum of the
moment of all the couples.

SN 2N, | N ‘
‘ ' 1 8N
! W
im ‘ et M e 3 M |
= . l 2m—s
‘.‘;N 2N Yan ™ |
YoN
() # (b) f¢)
Moment = 5 x 1 Moment=2x1 Moment=3x3 Moment =8 x 2
=5Nm) =2Nm ) =9Nm ) =16Nm)
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Q41 D | Find graphically the resultant of a concurrent force system. See
Fig. 4
300N
2
4
SPACE DIA
Feom Vecloé dia,
9 ) " ,[ ae) = 5«3 cm
/," \ R = £{ae) XSCALE 2
// ‘ = 5,3 X100
i€ = r)_()‘ ! fd(’rf)
e - Spacc
7 Dia .
VECTOR DTA,
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Q4 €) Find support reactions of the beam graphically. See Fig. 5
2 KN 3KN
Ans { KN/m
”Yl_JL m ¥ e yyy ¥ ”Z’_L* 1m
= 2KN
Skl (1X2=2KN) At
j Jm * 2 m }‘/ 7— 7Y’ )., }I'Y)
| ___ _CIOSER_ _ _ — - - —
/ Wi
ll\""\ ® |
| Tk 1 & |
SPACE DIA. & FUNICULAR POLYGON ‘
S\Oqlﬁ: fem=05m
RP: 1(0(’_))( SCALE a N
= 3,2 X1
|RP = 3,2 kN
BEEIAN b‘f\\;zo\
Rg =4 (de) xSCALE t e 1) to CloSER == 0 (POLE) 2
- 3, SXI C Y_—
™~ |
| R&= 3.8 kN Ra. |
l rj ‘/

VECTOR DIA. & POLAR DIA.
: SCAIF> frm= | KN
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Q4 | 0 | calculate reactions at roller support & hinge support by graphical
method of Fig. 6.
3KN
Ans IkN /m ,
P LX’Y‘\'\'\"'\/\"\"\rV} '
/y__ 4m }[b 4m ;)'
(1X4=4-kN) 3KN )
@ ® l ©
p2m 4 o2m , 4m @ L \
O~
—‘.C:-—
I tobo -
SPACE DIA!& FUNICUAR POLYGON
SCALE=1cm=1Im
Rp = A(da)xscair l
= 4,5 X Rp 5
| RP= 45 kny] ’
b1
Ra =4 ( &l )xscAlE # d
—y 205 poQ r R)G\ '
{ FZ& = ?.L’S-ﬂ
VECTOR DJA. & POIAR DiA.
SCALE=1cm = TN
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Q5 Answer any FOUR of the following : 16

a) | A horizontal force P as shown in Fig. 7 keeps the weight of 100 N
in equilibrium. Find the magnitude P & tension in the string T.

¥~ O =90+ID
7 \b \ = J00°

L4 &
A

rp

7 o . o =]
T Y2=30

4'»'\/ ={OON
Fig, 7

7 W= [00N

Using Lami’s theorem,

W T P

sin100° sin90° sin170°
100 T P

sin100°  sin90°  sin170°
Using term (1) and (2)
100 T

sin100° sin90°

sin90°
sin100°

T =100X

T= 10154 N 2
Using term (1) and (3)

100 P

sin90° sinl170°

sinl170°
sin100°

P =100X

P=17.63N 2
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Q5 b) | A sphere of weight 400 N rests in a groove of smooth inclined
surfaces which are making 60° & 30° inclination to the
horizontal. Find the reactions at the contact surfaces.
Ans.
- 30460 =96
\ \?r 7 RAa
/ \j /3‘1. ((J
RA %)<; ‘\\ /5 f . . P szf zf!ﬁ?o
St x e +\ / -
B 2
Yyy =400/ ~ 150" #
Y
400N
F.B.D
Using Lami’s theorem,
400 R, Ry
sin90 sin150 sin120
(1) ) ©)
2M
Using term (1) and (2) Using term (1) and (3) each 4
400 R, 400 Ry (RA &
sin90  sin150 sin90  sin120 RB)
RA=Sm150X4OO B=Sm120X400
sin90 sin90
R, =200N R; =346.40N
¢) | A beam of span 4 m is simply supported at its ends. It carries
concentrated load of 15 KN & 20 KN at 1m & 2m from left hand
support respectively. It carries UDL of 10 KN/m from the right
end. Determine reactions at the support.
Ans. ;
S KN 20KkN
o KN/m
. AF - ‘Y‘VY—\\\Y;W\'W yr’i 5
+ & D
X - dm i< Jm /}/ 21
] KN 20 KN u'::xgg‘\,\! l
1
-;. A8 : -
=2 ';\’—‘ ) s
Ra| 7 _ ¥ Rs
P =Saa '
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Q.5 1) Equivalent point load and it’s position
Equivalent point load = Intensity of udl X span of udl
=10X2
=20 KN

Position from equivalent point load from RA
=1m +1m+Spanofudl/2=2+(2/2)=3m
2) Applying equilibrium conditions

s ry—o (e, 170 gz o C G Te)

XFy=0
RA-15-20-20+RB=0 1 4
RA+RB=55KN ------- 1)

XMa=0

Taking moment of all forces @ point A
(RAX0)+ (15X 1) + (20 X 2) + (20 X 3) — (RB X 4) =0 1
RB =28.75 KN

Putting value of RB in eqgn. (1)
RA +28.75 =55 1
RA =26.25 KN

d) A parcel weighing 200 N is just on the point of moving
horizontally by a force of 52 N. What is coefficient of friction?

Ans. pMotion
A R
—~ P=92 N
—A T T T
F_}’l ' ,Q
i 4
W =200 N

For limiting equilibrium

2 Fy=0 qq*“wk*@
+R-W=0

R=W =200 N

R= 200N

sExog (e )
+P—F=0

52 = uR

52 = 11X 200
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f)

AnS.

AnS.

Find the value of W if the body is in limiting equilibrium. See
Fig. 8.

For limiting equilibrium

2 Fy=0 QUF“*J [ve)
+R-W-250=0
R=W + 250

SEx=p LT E )

+F—-433.012 =0
F=433.012 N
But, F=pR
433.012=0.25 X R
R =433.012/0.25
R =1732.048

Putting value of R in equation (1)

1732.048 = W + 250
W =1482.048 N

A 200 N block is at rest on a 30° incline. The coefficient of friction
between block & the incline is 0.20. Compute the value of a
horizontal force P that causes motion to impend up the incline.

Consider inclined plane as x-x axis and perpendicular to it as y-y axis.
For limiting equilibrium
L Fy=0

+R-173.205- (0.5)P =0
R =173.205+ (0.5) P ----- (1)

Page | 21



Subject: Engineering Mechanics

MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

Model Answer: Summer 2017

Sub. Code: 17204

Q.6

AnS.

Px =P cos 30
= (0. 866) p
1 3/

},( 0,20
Py =Psin 30
=(0.5)P
= 200 sin30 Wy = 200 cos 30 = ) 73, 205N
= |IDON w=200N

2Fx=0

+(0.866) P- F—100 =0

+(0.866) P = (0.20 X (173.205+ 0.5 P) + 100 ---Putting value of R
P= 17577 N

Answer any FOUR of the following :

A L section consists of two legs 100 mm X 20 mm each with 120
mm as overall depth.

120
mr)

L Q.u;qu

1) Area calculation

A1 =100 X 20 = 2000 mm?
A =100 X 20 = 2000 mm?
A=A+ A; =4000 mm?

2) Position of x~
X1=100/2 =50 mm
X2=20/2=10mm
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b)

AnS.

~ (2000 50) + (2000 X 10)
4000

x|

X =30mm

3) Position of y~
y1=20/2=10 mm
y2 =20 + (100/2) =70 mm

§:Am+%w
A
(2000X10) + (2000 X 70)

4000

y =
y =40mm

Find the centroidal position of shaded area with respect to AB.
See Fig. 9

J P JOmm —y

Bl %

Considea, Fig, { - /Qrac%cm?/e hBep)
Fig.2 _ Telangle ¢cpe)

1) Area calculation

A: =100 X 500 = 50000 mm?
Az =% X 20 X 500 = 5000 mm?
A=A;-A; =45000 mm?

2) Position of x~
X1=100/2 =50 mm
X2 =80+ (2/3) X 20 =93.333 mm
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Q.6

X = AX —AX,

A
i (50000X 50) —(5000X93.333) ) A
45000
X =45.185mm

Hence, Centroidal position of shaded area with respect to AB
=45.185 mm

c) Locate centroid of shaded area. See Fig. 10

Ans. 1) Let, Fig. 1 — Quarter circle and Fig. 2 — Triangle
Area Calculation
r2 1 4
A= ”4 - 700)" _ 7853 9g1mm? 1

A = %bh :%X100X100 =5000mm?

A=A - A, =2853.981mm’

2) X calculation

_Ar _4X100 _ 45 441mm
3T 3T
X, = b _100_ 33.333mm
3 3
< AX-AX (7853.981X 42.441) — (5000 X 33.333) 1%
A 2853.981
X =58.397mm
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d)

AnSs.

3) y calculation
_4r  4X100

L a3r 3z

= E = @ =33.333mm
3 3

=42.441mm

2
y= AY,— Ay, _ (7853.981X 42.441) — (5000 33.333)
A 2853.981
y =58.397mm

Hence, centroid (G) for given section lies at G(;_y)

= (158.397 mm from y axis & 58.397 mm from x axis)

A solid cone of height 40 cm is placed on a cube of side 20 cm as
shown in Fig. 11. Locate the position of CG with respect to tip of
the cone.

Line oF
7£\sym_m_c<.’@/

?"% :3=.126

cm

T

1) Volume Calculation

V, = 20X 20X 20 = 8000cm®
V, = (1/3)7zr*h = (1/3)7(10)* X 40 = 4188.79cm®
V =V, +V, =12188.79cm’

3) y calculation

1%
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Q.6
y — Viys +VsY,
V
_ 2 4
y =43.126cm
€) Find the centre of gravity of composite solid w.r.t. X & y axis. See
Fig. 12.
Ans. o p— Line of symmeldy
4 |
Fs‘P}\c',-‘a_c-.'
500 :
mm) e .‘?(".1)/‘-(_':[4
cylinded
* et -7t
.. 1
1) Figure is symmetric @ y-y axis and hence,
X~ = Maximum horizontal dimension /2 1
=400/2
=200 mm
2) Volume Calculation
V, = 7z1,°h, = 7(200)? X 500 = 62831853mm® 1
V, = (4/3)xr,” = (4/3)(150)° =14137167mm’
V=V, +V, =76.96902 X 10° mm® 4
3) 9 calculation
1
y, = ? =250mm
Y, =500+150 = 650mm
y= Viys +VoY,
V 1
y =323.47mm
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Q6 1A frustum of solid circular cone of top diameter 30 cm, bottom
diameter 60 cm & height of 50 cm. Find the centre of gravity of
the frustum.
Ans. ~
q [Jn&(#ze{
J ! mets
/s ps
A i
/?53'?;\-»-. T
NS
@ |
Cﬁﬁfnb\D h
Ten s
f* 90£”)y\ Bt
/ ‘ =50
/ \ cm
/O | \
;j \h, L 21
B % 4
¥ 60cm v
Let, Full cone as Fig. 1 & cut cone as Fig. 2
1) Figure is symmetric @ y-y axis and hence,
X~ = Maximum horizontal dimension /2 1
=60/2
=30cm
h: =50 cm, h, = Height of cut cone
In triangle, ABE & CDE
h_h
60 30
h=9%
30
h=2h,
h +h,=h
h +h, =2h,
h, =2h, —h, 1
hl :1h2
50=1h,
h, =50cm
h =50+50=100cm

Page | 27



MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)

(ISO/IEC - 27001 - 2005 Certified)
Model Answer: Summer 2017

Subject: Engineering Mechanics Sub. Code: 17204
Que. | Sub. Total
No. | Que. Model Answers Marks Marks
Q.6 2) Volume Calculation

V, = (1/3)zr,’h = (1/3)2(30)? X100 = 30000zcm®

1
V, = (1/3)zr,’h, = (1/3)(15)* X 50 = 37507zcm’
V =V, -V, = 262507cm®
3) \, calculation
y 4
y, = 2 = % =25cm
Yy, = hl+%=50+(57?j =62.5cm
V= Viy: —VoY,
y v
y =19.64cm !
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