Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - Il EXAMINATION - SUMMER 2025

Subject Code: D102000071 Date: 04-06-2025
Subject Name: Engineering Mechanics

Time: 10:30 AM TO 01:00 PM Total Marks: 70
Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks
Q.1 (a) Define following: (1) Statics (2) Dynamics (3) Kinetics 03
(1) vl 2141 () RafdriRs () 211221 (3) cinal(d (dsilol 03
(b) Identify Scalar & Vector quantities from following: (1) Density (2) Force (3) 04

Moment (4) Speed
(¢1) oflRAatHi AEIRI A0l AA[ERI AR ANV () Haldl (R) A (3) ANyl (v) BSU OF

(©) Two tensile forces 100kN and Q kN acting at a point at an angle 90 © between them. 07
If resultant force is 200kN, find value of Q. also find angle made by resultant with
100kN force.

(8) sIEgfAis [Alg U A dIRIG 200kN 4ol Q kN Ascllo A418 co® YR R @l ®. 09
1 uRelH] cicn 00kN &1, dl vl Q of He MU URenH
G0 200kN 18 Sedl vl claiid d yel N4,

OR

(©)  Following forces act at a point. 07

400 N towards East

250 N towards North

100N acting towards North West
150 N acting 60° South of West

b S

Determine the resultant in magnitude and direction of the above force system.

(8) As [GIgA of | Yxol vl did) B, 09
(2) w00 N yd c2$
() Uo N Bd2 s
(3) 200 N GTl-UZH cl=s
(¥) AUo N 50°%i1 YOI UZnell efdel ds
dl uRenHl cingf He 4al [E=11 ML

Q.2 (a) Define following: (1) Free body diagram (2) Vector diagram (3) Resultant force 03
(1) v A1 () 9 Ysd R (R) A€1R01 R (3) uRenl cio 03
(b) State and explain Lami’s theorem. 04
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(&) di] of AU AUl Vol AHwd). oY

(©)  Find the resultant force for the system of forces shown in figure.l and locate its 07
distance from point A as shown in figure and at what angle it acts.

(8) x15(d 2 Hi oic1dd el yend #i2 uRen oo MUl A AH15(AHI sidicl 09
UHIQ) (olg A &l Aof 2idR 210l A U YRINUR SIF s2 8 d N4,

AN A0 KN

£ ]Q;’: U WJ

@ \_
A Vo

I"\BMH-L

OR
(a) Define following: (1)Equilibrant force (2) Coplanar force (3) Concurrent force 03
(1) vl A1 () AAAIAS o () AHAR™ cio (3) 202113] ¢ 03
(b) State and explain parallelogram law of forces. 04
(A1) G0Nl ofl AHicR 1Y AGSSICI ail [GIAH AUl VAol AHwd]. oy
(©)  Find support reactions for beam shown in figure 2. 07
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(8)

Q3 (a)
()

(b)

(c)

(©)
)

()
)
(b)

(c)

(c)

AIs(A R Hi A1Ud ofld Hi2 28! ofl Uldfsu1 2N,

4\‘["1 / o kh’/m

A

=
kléfﬂ,kizéin* 25w —k 2.1

Hopwt. 2

Define following: (1) Polygon law of forces (2)Varignon’s principle of moment

QUYL AT (1) SH0lotl GigSIel all (o143 (R)AZNUstoll sy el ofl RAgid

A pull of 50N inclined at 30° to the horizontal is necessary to move a wooden block

on horizontal table. If coefficient of friction is 0.20, find the weight of wooden block.

HHRAA% 20id U 8| AISSIall gSSIal URASUI HI2 AH (@AY A1 30° all YR
UON of U1l 601 ¥3R US 8. % edRIIs 0. &1 dl |ISSlall g8Sla] dof MK,

Calculate the support reaction for the beam shown in figure 3.

A15(d 3 Hi ANd oflH 12 281 ofl uldfs1 M.

3ok 10 {20 kﬂ/m

0

A<
% J/ ) P 0 = 0 s s AN o
Lim | ) :
. *h’);ﬁ 2 W) \L'{ 2
Pt - 2
OR

Define following: (1) Space Diagram (2)Couple
RYIVI AN () 2N 2 (R) GHNRYIH

A block of weight 200N is placed on a rough inclined plane. The inclination of plane
with horizontal is 30°. If co-efficient of friction is 0.25, calculate the force that is
applied parallel to slope of plane to move the block upwards.

00N Yo ol AS dISSlall g8S] VRGIUS] iRl 2AU1Z] VR USA] 8. il 21uE]
AAH(@A(A A1 30° ol YNl lofld B. %1 eyRIIS 0.”U &l dl, AISSlall g§Slal
BURdl] ds uiAsdl HI2 Aid] AU1Z] o AHidR %33 clo M.

Find the support reactions for a beam shown in figure 4.

Page 3 of 7

09

03
o3
04

ok 3

07

(ol\Y

03
03

04

ok 3

07



(®) H1g(d ¥ Hi AHANd ofld Hi2 251 ofl uldlsa1 M. 09

Q.4 (a) Define angle of friction and coefficient of friction. 03
1) adwisiel va gyels of] vl 24, 03
(b) (1) Difference between Centroid and Centre of Gravity. 04
(2) Difference between Static friction and Dynamic friction.
(61) (Q) A2Bog AHal AY>cUS0g ol dSIUd . oY
(R) Rad eyl 2id 2(ds el ol dsidd 2414,
(¢)  Find the centroid of gravity of lamina shown in figure 5. 07
(®) 115(d U Hi 211 A410d dsdl HI2 Aa50g M. 09
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(@) Define friction and limiting friction.

) gyRIco 2a HedH gy RIGA of] vl AU,

(b) (1) Difference between X and ¥ of Rectangular shape and Circular shape.
(2) Explain angle of repose.

(61) () AORAIRA Aol AN AISR HIZ X ol § oll dSIUd A,
(R) [A%HsICI AH¥].

(¢)  Find the centroid of the shape as shown in figure 6.
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(8) 115(d § Hi AIVA AISIR HI2 A2AZ0g 2N, 09

lﬁ 15 0n %|
2enl [ O | F
T I8,
@)
S|
@ o
I( 300N :.,I]

TR
Higwe- £
Q.5 (a) Define following in terms of simple machine: (1) Mechanical Advantage (2) Velocity 03
ratio (3) Input

(1) AIERI ol 20T Hi oflofl UV 241U1.() AiAS SIRIET (R) d21 RNTHR (3) 03
AIElal (AATd He).

(b) Explain law of machine. 04

(@) AlElRI ol [G1RuH AHAd]. o7

(¢) In a wheel and differential axle, diameter of effort wheel is 30cm, diameters of larger 07
and smaller axles are 14cm and 10cm respectively. Calculate effort required to lift a
load of 60N, if efficiency at this load is 80%.

(8) 2A1g Us Aal (A1 U3 Hi, YJcol US ol 09
<14 30 A1, H1Z] 20l allofl Y] ofl 1A AAoisA 14 cm 4ol 10
cm 8 FISIRIERIAI80% &1 dl 60N d¥ol GASUI Sed M col 6f) @2l1sg US d 2lell.

OR
(@)  State velocity ratio for following simple machine (1) simple wheel and axle (2) 03
Worm and worm wheel (3) Single purchase crab.
1) oflA AN A1 AIEI 424 2112 A1 AfRNTHR @il: () 2A1g U 2ol &7l (R) Ul 2ol da 03
cgld (3) RI2d URA% 301
(b) Explain condition for reversibility of machine. 04
(¢1) oiofl GesHlBrudl Hi2all IR @i, 0%
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(c)

)

A single purchase crab winch has the following details:

1. Length of lever = 70cm

2. Number of teeth on pinion = 16

3. Number of teeth on spur wheel = 96
4. Diameter of load axle = 20cm

It is observed that an effort of 60N lifts a load of 1800N and an effort of 120N lifts a
load of 3960N

(A) Establish the law of machine.

(B) Find the efficiency in any one case of above.

As [Ao1d URJ% 361 (Ao ofl [FaIdl oflA U1 B.

(1) Yot 8191 ofl doAleS= 9o A4,

() Ulloiual ail €1l ofl 24u41 = a§

(3) 2UR Us Hi €ldl ofl 2{u| =C§

() ¢1R U3] ol 1A =20 A..

BUR Ysd A &l SoN ail Mcal 6l &l 200N ofl G4IR Aol ARON ofl MRicol G0
¢fl 3c50N ofl éi1R GuIs] QISIdl &l

(1) A2iofl (o4 Slaildl.

(61) BUR Ysd 2AAd s GelgRel HI2 siRieaidl M.

*kk
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