Enrollment No./Seat No.:

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

Subject Code: DI102000071 Date: 20-01-2026
Subject Name: Engineering Mechanics

Time: 10:30 AM TO 01:00PM 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 Engineering Mechanics and give its classification. 03
(1) gad) 2xiQsiiolofl catvl 2] dgf goflsel 2. 03
(b) Define force and give characteristics of force. 04
(c1) cioell caivl 241 240 ionofl cieifRisciAle deiol 53, oy

(©) A tensile force of 40 kN is acting towards East and a force of 30 kN is acting from 07
North. Find out resultant force in magnitude and direction.

(8) s 40 kKN of WAI01 6101 yd 125 243l ol 30 kN of €161 101 Gair agell iRl &, 241 09
oial cialloll URRIH] cig] Y Hial [E=11 N4,
OR

(¢)  Following forces are acting at a point. Find magnitude and direction of the resultant 07
force.

1) 600 kN acting towards North
2) 500 kN acting towards S-W

3) 400 kN acting from West

4) 800 kN acting 30 °South of East.

(8) 91/ [AIgA oflA yyxioll AR GioN 5121 52 B, 21 o1l ciallg] ufkwiel) el M. 09
1) 600 kN of 601 G2 <28
2) 500 kN of 101 oloBsc IR
3) 400 kN of (i1 U[ZiH [E=11 cse]
4) 800 kN of o1 yd &l ofl y© efARl s

Q.2 (a) Explain resolution of a force. 03
(1) cing] Qeizot 2aema. 03
(b) State and explain Varignon’s Principal. 04
(c1) AR2ucioN Rittid Ll 2ial 23, 0¥
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(©) A weight of 100 kN is hung by means of two strings from ceiling as shown in figure 07
(1). Find tensions in both the strings.

A C

BO° 30°

100 kN
Fig. 1 Q. 2 (C)

Page 2 of 10



(8) 100 kN of AAs gxvat 2415(A (1) i €1ical Yol A 7] 9B ©9q el desiAd B, cial 09
eR1Hi Geus &g diel Nyl

A C

N, 80° w7

100 kN
Fig. 1 Q. 2 (C)

OR

Page 3 of 10



(a) State and explain “Principal of Transmissibility of forces”.
(1) c1onlatl 2AdurRRINAdION (612431 AU 2Aa) 24219140,

(b) Differentiate between Moment and Couple.

(c1) cingyel 210 clnyoa URal dsiad 24,

(©) A sphere of 200 kN weight is laying between two inclined planes as shown in figure
(2). Find reactions offered by two surfaces AB and BC.

200 kKM
& : ™
Ilff \'. ,
| i | /
\ 4
HAE ::I:I--.."--._ e _.-';l. m:
B

Fig. 2 Q. 2 (C) OR
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(8) 200 kN uxaiol 25 aNoN A 241Al U112 4R 2415(A (2) #i €Tl UHIB) USA)
8. Gial 2UI1Z14T AB 210l BC BU2 Bcust ad] BfAdls4141 014,

200 kN
l-.:_.-' -\._.\..".
/ R o
i i | /
K _,.I":'.l.
A ke
.-'fi
A RAC
RAB culiies N e
B

Fig. 2 Q. 2 (C) OR

Q.3 (a) Enlist different types of beams with figure.
() el el ollataii ofiat 2A15(Q 2018 cu.
(b) Differentiate between axis of reference and axis of symmetry.
(o1) 20e0f 2121 210l AUHIRIAI 2421 9ol dSIdd A,

(©) A beam ABC is 6 m long. End A is hinged and end B is supported on roller. AB is
4m and BC is overhanging. Span AB is subjected to uniformly distributed load of 12
kN/m, and point load of 6 kN is acting at point C. Find reactions at A and B.

(8) oflat A-B-C 6 m ciicll B. 281 A #flooid iR 281 C 211€) 91d 253 B. 211011 A-B
GUR 12 kN/m ofl 4d[Adald ciiR @3l 8. [Alg C BUR 6 kN ofl [olg iR @Il B.
2slofl DfAlsu1241 N,

OR
(a) Enlist different types of supports and loads acting on beam.
() el el usiRall 251 210 ofld BUR AIRIAi GlIRall ofld AU
(b) Differentiate between center of gravity and centroid.
(c1) Q430 210l o>y HexBog Ul dsIUd 4,

(©) ABCD is a square of side 2 m. Forces of 8 kN, 12 kN, 12 kN and 10 kN are applied
in the directions DA, AB, BC and BD respectively. Find the magnitude and direction
of the resultant force.
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(8) ABCD 1 2 m ctigqion 21224 &, ¢iol] 8 kN, 12 kN, 12 kN 2ial 10 kN 2igjsal DA,
AB, BC il BD ofl [E=1131 @191 8. uRenal aiag] 3ol 244l [E2n 4.

Q.4 (a) Write advantages and disadvantages of friction.
(1) enfuioll s1R1EN 2101 ASIRERA ALl

(b) Find C.G. for an angle section as shown in fig. (3).

m—=r-10mm

S0mm

F
| hﬂr:nrn
-~ 60mm——~
Fig. 3 Q. 4 (b)
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(e1) 2115(Q (3) #1i €x11Acl oA AsAol HIZ AoABog NEN. 0%

—=r-10mm

S0mm

| : f
| | 1 {}ITIITI
-
- G0mm -

Fig. 3 Q. 4 (b)

(©) A wooden block weighing 200 kN is placed on a rough inclined plane. It makes 30 ° 07
angle with horizontal. If co-efficient of friction is 0.15, find the force applied on the
block parallel to the plane so that the block is just on the point of moving up the
plane. Also find angle of friction.

(8) 200 kN geotoll clISSIol CAlS RS VRGIASI 2INUINT AHAE UR YSAUIHI A1AA B, 09
d 2418] AU1Z] 2418 30° S1el Giaid &, % a¥RIARIIS 0.15 &1, dl AHdda AHIdR

odls W @aldg usg oo el KUl odls AHdd GUR «dlail [dg UR 8.
gyeisiel ye Ngl.

OR
(a) Define: (1) Friction (2) Co-efficient of friction (3) Angle of repose 03
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(1) v 241 (1) aver (2) edelis (3) Q21 siel
(b) Find C.G. for a T section as shown in fig. (4).

- 60mm -

=20mm-

Fig. 4 Q. 4 (b) OR
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(c1) 2115(Q (4) i €211Acl1 &l AsUol HIZ AoABog AL,

- 60mm -

=20mm-

Fig. 4 Q. 4 (b) OR
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Q.5

(c)

(s)

(1)
(b)
(c1)
(©

(s)

(a)
(1)
(b)
(c1)
(©

(s)

The pull of 50 N inclined at 30° to the horizontal is necessary to move a wooden
block on horizontal table. If co-efficient of friction is 0.2, find weight of wooden
block.

A19] A418] BGUR uée! AS dISSlall ¢dIsal WASUl HIZ AI1S] AUId] 119 30° ol
U@ @19 50 N of Wl 937 8. 1 2Auidlofl ei2yelis 0.2 @1, dl disSlotl
od1So] Aol M,

Write short note on Law of Machine.
idlot] [G1RAH 43 28 oflt AUl

Differentiate between reversible and irreversible machines.

yRudld 22t 210 AruRadld 20t 4l dsidd A,

In a double purchase crab the pinions have 10 and 20 teeth and spur wheels have 40
and 50 teeth. The handle is 30 cm long and load axle drum is 20 cm in diameter. Find
the effort required to lift a load of 1500 N when efficiency of the machine is 40 %.

As soid URAY 36iai UlollRiotall Eldtiofl 2141 24gfs3l 10 Aal 20 A&l 2UR <Bldall
Elciof] vl 10js3 40 2ial 50 B. sl8iloll caiief 30 A ol d¥ot Ulall UIRA 20
A ol B. dl 40 % sIFAHAIA 1500 oY2al of Yol GlUSUI HIZ %3] ] [SHd
N4,

OR
Define: (1) Velocity Ratio, (2) Mechanical Advantage, (3) Ideal Machine
U1 AN (1) 21 JRNTR (2) YilAS SIUE (3) 1€ o
Prove with usual notations efficiency I] = M.A./ V.R..
32a1d (aig11of1A1all BURAI2l s3] A1(Ald 5 5 s1Rl2iddl 1) = M.A./ V.R..

In a simple lifting machine an effort of 2 kN raised a load of 60 kN and an effort of 3
kN raised a load of 100 kN. The velocity ratio of the machine is 50. Calculate 1) the
effort required to lift a load of 160 kN, 2) maximum efficiency of the machine and 3)
state weather this machine is reversible or self locking.

As Alg U2 2 kN clefl 60 kN of d%ol 2ial 3 kN o1n€l] 100 kN 9ol GU5 8.
A24afl 921 TR 50 ofl 8. dl (1) 160 kN of Uxol GlusdI %33] ool (Sad N4
(2) HedH AIMRS SIAET del Hedd siRIAHA MU (3) 241 A4 URadld & 3
AURYdTd A vl xendl.

*kk
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