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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 SkKills.

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

6) In case of some questions credit may be given by judgement 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.

8) As per the policy decision of Maharashtra State Government, teaching in English/Marathi and Bilingual
(English + Marathi) medium is introduced at first year of AICTE diploma Programme from academic year
2021-2022. Hence if the students write answers in Marathi or bilingual language (English +Marathi), the
Examiner shall consider the same and assess the answer based on matching of concepts with model
answer.

N o Answer Scherme
o No
1 | a | Statethe Sl unit of force and momentum. 1
e Sl Unit of Force: N (Newton) mark
e Sl Unit of Momentum: kg m/s for
each
correct
unit
1 | b | What islaw of machine.
Law of Machine: - The relation between load lifted and effort applied is called the law of machine. 1
Mathematicaly, P=mwW + C
Where P— effort applied, W — load lifted, m — slope, C - Constant 1
1 | ¢ | Definefunicular polygon.
The polygon is so constructed by drawing the lines in the respective spaces of space diagram; parallel 2
to therays of polar diagram by maintaining the order is called as ‘funicular polygon.'
1 | d | Writethe condition of equilibrium for non-concurrent coplanar for ce system. 2
1. Sum of al the horizontal forcesisequal to zeroi.e. YFx =0 Marks
2. Sum of all the vertical forcesisequal to zeroi.e. Y Fy =0 forall
3. Sum of the moments of all the forces about any point is equal to zeroi.e. Y Ma =0 three
condit
ions
1 | e | Statetwo typesof beam with diagram of each.

Following are the different types of beams:
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(i) Simply supported beam
[\ 1
L
(i) Cantilever beam
p 1
I
(ii1)Over hanging beam (any
1 L i) il B ':"' two:
1 for
(iv)Fixed Beam each)
L 1
(v) Continuous beam
& L x L )
1 | f | What do you mean by friction?
Friction is defined as the resistance offered by the surfaces that are in contact when one or both the 2
surfaces move relative to each other.
1 | g | DefineCentreof gravity. How doesit differ from centroid?
Centre of gravity isthe point where the mass of the body or whole weight is concentrated. 1
Centroid is defined as the point at which entire area of plane figures is supposed to be act irrespective
of the position of plane figure. Centre of gravity can be calculated for 3 dimensional figures and
Centroid can be calculated for 2 dimensional figures. 1
2 | a | Sateany two properties and effects of force.
Properties of forces: 2
Magnitude: The force of 25N or 3 kN means 25N or 3kN gives the quantity of aforce isknown as| (any
its magnitude. two:
Sense or nature:Generally, the sense is indicated by an arrow head from which sense like pull or | 1 for
push can easily be understood. each)
Direction: The line of action along which force actsis called as direction.
Point of application: The point at which the force acts is known as point of application. 2
A force may produce the following effects on a body, on which it acts: (
. any
(a) It may accelerate and retard the motion of body wor:
(b) It may change the state of rest or motion of body. '
. 1 for
(c) It may change the shape and size of body. "
(d) It may turn or rotate the body. each)
(e) It may keep the body in equilibrium
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2 | b | Certain machine hasalaw of machine P=0.025W + 20 N with V.R. = 50. Calculate the
efficiency at aload of 1KN.
Given Data: Law of Machine - P=0.025W + 20 N, V.R. =50, W = 1KN = 1000N
At W = 1kN =1000N, i.e. P=0.025X 1000 + 20 = 45N
MA
n=——x100
Efficiency is given by...... VR
w/P
n=——x100
VR
1000 /45
n= X 100
50
7 = 44.44%
2 | c | Defineeffort lost in friction and load lost in friction. Give expression for them.
Effort lost in friction: It is the additional effort required to overcome the friction.
Effort lost in friction isgivenby Pr=P - P
Where, P = Effort & P = W/VR = Idedl effort, VR = Velocity Ratio OR
w
Effort lost in friction = Pf = P TR
Load Lost in friction: It is the additional load that might have been lifted by machine for given effort
when there would have no friction.
Load lost in friction is given by... Wi = Wi —W
Where, W =Load & Wi =Px VR = Ideal load OR
Load lost in friction = Wf =P X VR —W
2 | d | Defineangle of repose with diagram.

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.

W

L 4 ___.-"

.--"'F-----
4

|
| /r
= :-':k).\
e

L 2 s o " e
. IS angle of repose
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3

C

For three sheave pulley block an effort of 40 N can lift a load of 180 N. Calculate the effort lost
in friction and load lost in friction along with efficiency.

Given: P=40N,W =180N

For three sheave pulley block VR =2 X Number of sheave=2x3=6

1
M.A.=W/P=180/40=4.5
MA
o n=—x100
Efficiency is given by...... VR
Hence M=(45/6)x100 =75% 1
Effort lost in friction isgiven by... Pr=P-PR
Where, P=40N, & P = W/VR = |deal effort = 180/6 = 30 N
P =40-30 =10N 1
Load lost in friction is given by... Wi =Wi—-W
Where, W=180 N & Wi=Px VR = |deal load = 40 x 6 = 240N
W = 240-180=60N 1
3 | d [Inalifting machine an effort of 110 N raised a load of 1100 N and an effort 500 N raised a load
of 5800 N. Find the law of machine.
Given:Reading 1: P1i= 110 N, W1 =1100 N and Reading 2: P.=500 N , W2 = 5800 N
Find :Law of Machine i. e. P=mW + C....Vaues of slope (m) & C in this equation.
We know that Law of Machineisgivenby P=mwW + C
Preparing two equations for readings... 110=mx 1100+ C............. (1) 1
500=mx 5800+ C....ov...... Q)
By subtracting Eq (1) from (2) we get.....390 =4700 m 1
Hence .....m = 0.083 Put thisin equation (1) L
110=0.083x 1100 + C henceC =110-91.3=18.7N
Hence Law of Machineis P =0.083W + 18.7 N 1
4 Attempt any THREE of the following 12

Page 6 of 19




MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2013 Certified)

WINTER - 2023 EXAMINATION

Model Answer -1
Subject Name: Applied Mechanics Subject Code:

Page 7 of 19




MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2013 Certified)

WINTER — 2023 EXAMINATION
Model Answer- i

Subject Name: Aled Mechanics Subject Code:

Page 8 of 19




MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2013 Certified)

WINTER — 2023 EXAMINATION
Model Answer-« )

Subject Name: Applied Mechanics Subject Code:

Page 9 of 19




MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2013 Certified)

WINTER - 2023 EXAMINATION
Model Answer—- =~ =~ I

Subject Name: Applied Mechanics Subject Code:

Note: If theanswersare Rg=25kN & Ra =15 kN with + OR — 3 kN Give marks
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i.e. .4 =50/200=0.25 Hence Coefficient of friction (.#) = 0.25
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5 Attempt any TWO of the following: 12
a A simply supported beam is subjected to a point load of 100 KN and couple of 50 KN.m as shown
in figure no. 5. Determine the reactions at support A and B.

100 KN
50 KN.-m
A R
s C \_'D
im ‘l 2m * im
Ra=g.33 kN Re-91.67KN

F‘S- No. 5
Given: Simply Supported Beam as shown in Fig. no. 5
Find: R, =7, Ry =?
Solution: Applying equlibrium conditions,
> F,=0 (T +ve {-ve)
+R,+R; —100=0
R, +Rg; =100 KN ------------- (Equ.1) 2
> M,=0

+(100x1) — 50— (R x6) =0

+50=+6R,,
Ry=
2

R,=8.33kN (T)
Putting value of R inequationl
R,+R; =100

R, +8.33=100

R,=100-8.33

R, =91.67kN (T) 2

5 A block of weight 500 N is placed on a inclined plane at an angle of 20° with horizontal. If
b| coefficient of friction is 0.15. Find the force P applied parallel to the plane, just to move the body
up the plane.
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2 o
1
Y 500 €05 20°
P2 g-20"  W=500
o ooy or s S g S o S S B X 7 T 4T
Horizontal
Given: Weight of block W=500 N, Angle of inclined plane=20°with horizontal, u=0.15
Find: Force required to just move up the plane, P=?
Solution: By considering inclined plane as horizontal plane,
Apply > Fy=0,T +ve,{ -ve
1
+R - 500 c0os 20°=0
+R-469.84=0
R =469.84 N
1
Apply > Fx=0,— +Ve,« —ve
+P - F-500sin 20°=0
+P = uR - 500 sin 20°=0
+P =.0.15%x469.84 - 500 sin 20°=0 2
+P - 241.48=0
1
P=24148N
Locate the resultant with magnitude and direction for the force system shown in fig. no. 6
5| c¢| w.rt.pt.A.
At 2m 4m 2m J
] .
 35kN COKN  p-35 kn
| I
‘l< xX=12-28m >
Solution: ) Figure no. 6
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R=> Fy=0,T+ve{ -ve
R=+40-35+20-60

1

R=-35KN({)
Let, X be the distance of R from 40 N force. 1
Applying Varignon's theorem of moment about point ‘A’
—(35%2) — (20x6) — (60%8) = (RxX) 1
+430 =(35x%x) .
x=(430/35)

x=12.28 m

R=35NIliesat12.28cmfrom40N forcevertically downward. 1

6 Attempt any TWO of the following: 12

Find centroid for ISA 90x60x8 mm (L section) as shown in fig. no. 7.
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Given: ISA 90 x60 x8 mm as shown in Fig. no. 7

Find: Position of centroid, G (X, y) = ?

Solution: To find X, y of given section,

Calculation of aress:

A =LxB= 60x8 = 480mm?

A,=LxB= 82x8 = 656 mm®

Calculation of horizontal distances of centroids from Y -axis:

1—£=@=30mm
2 2
XZ:E:§:4mm
2 2
Calculation of vertical distances of centroids from X-axis:
l:E:§:4mm
2 2

y2:8+£:8+g: 49mm
2 2
Calculation of x
(Apxx ) +(Axx,) (480x30)+(656x4)

X = - —|x=14.98 mm
A +A, 480+ 656

Calculation of y:
— (Axy,)+(Axy,) _(480x4)+(656%x49)
Y At A, 480+ 656

= 3_/ =29.98 mm

Note: Figure No. 7 with location of centroid is given below
Y-axis
A

L€ mmy

82 mm

&-’i—rqe(‘x, y) I
y =1+96.2998 %

ol s
Smen 6.‘ il
4 L » X-0xis
k—— SCmm—J
13
X —A
Fig. No. 7
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6 | b Locate the position of centroid for the lamina shown in fig. no. 8

Given: Laminaas shown in Fig. no. 8
Find: Centroid, G (x,y) = ?

Solution: Calculation of aress:
A,=LxB==800x400 = 320000mm?

A,= %Xdz =%><4oo2 =62831.85mm?

A,= %Xdz =%><4002 =62831.85mm>

Calculation of distances of centroids from y-axis.

x1=%:¥:400mm
_4R 4x200

=84.88mm

zg 3x7

x, =800~ ZR _ ggp_ 4¥200
3.n 3xm

(Apxy)=(AxX,) —(Ag¥x,) _ (320000x400)(62831.85%84.88) - (62831.85x84.88)

=715.12mm

X=

A -A,-A, 320000 - 62831.85—-62831.85

X =400mm

Calculation of distances of centroids from x-axis.

1-E=@-200mm
2 2
) _2:@: 200mm
2 2
3 _E:@: 200mm
2 2
S (Axy)-(Axy,)-(Agxy,) _ (320000x200)(62831.85x200) ~(62831.85x200)
A-AL-A, 320000 62831.85—-62831.85
y=200mm
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Y-oxis
AT
W I R P )
Y=200 Yi=Yaz¥3! VR A e,
V"=Vt A P 1
R AT
Mo je—
x3 3
$6— X = 400 mm—>3)|
OR
Alternative solution: Asthefigureissymmetrical about X-X & Y-Y axes
x=400mm |  [y=200mm
and 6

Note: Above figure with location of centroid is given.

6 | c| Findthey of the composite body given in Fig. no. 9.
Given: Composite body as shown in Fig. no. 9

Find: y="2

Solution: To find y of given section,
Calculation of volumes:
V,=zxr?’xh= zx1°x6 = 18.85cm? 1
V,= zxr’xh= zx2.5°x2 = 39.27cm?

1
Calculation of vertical distances of centroids from X-axis:
1
1=E=§: 3cm
2
2
y,=6+—==6+—==7Cm 1
Calculation of y:
— (leyl) +(V2><y2) 3 (18.85x3) +(39.27><7)
y V,+V, 18.85+ 39.27
y =5.702 mm 2
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Y-axis

A

= t———-&cm 3'

G2 ol A (1..

N Not
‘T G neces

sarry)
Bem 1 Y2
c Gy
Cm e y x—
Cy I n&L : Y,
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