Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering —- SEMESTER - 2 (OLD) - EXAMINATION - Summer-2025

Subject Code: 4300008 Date: 20-06-2025
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) | What are the conditions of equilibrium? Explain types of equilibrium with | 03
neat sketch.

() | Aol 2Ac 9 B2 JelS 35U A18 YUAlGel ol USR] Y1), 03
(b) | Explain Law of polygon of forces. 04
(“) oY

Wollell wgs18lell [y quil AHmdl.

(¢) | Find magnitude and direction of the resultant for the system of forces shown | 07

in figure-1.
(5) | #Usd-1 Ui Wdldd oole] R1ed Hi2 URRIMSA dlsidl e (gLl 09
e
OR
(¢) | Find magnitude, direction and position of the resultant for the system of 07

forces shown in figure-2.

(5) | wIsld-2Ui dd1dg Wolsl (R1eu U2 URRIMSL dlsdl, (62l M Refd | 09

e
Q.2 | (a) | Explain moment couple with example. 03
() | MO Yoy o BeleL L8l YHwdl. 03
(b) | Explain different types of beam & Load with sketches. 04
() | {14 deul 1R il [alay usR] 11s(d Aled qHodl. oY
(¢) | Find support reactions for a beam shown in figure-3. 07
(5) | v1sld-3 Ui wdidd oIy Ui H1d1R Uld (s 20l 09
OR
Q.2 | (a) | Explain resolution of forces to find out resultant force. 03
(1) | URWLH] waon 2Dlbd | UG GO of AAR|RUe] UHM1d). 03

(b) | Obtain the resultant R & angle between P & R, if two forces P & Q acting at | 04
point O, if value of P =30 N, Q =20 N and angle between them = 60°.

(W) | PAAQ A 1] O [GigUR d3Adl €1y, P =30 N dH% Q = 20 N dH% dHeil | oY
] WRIL 60° Sl dl ULl oo R AU P 3R d{] WKLl 1k,

(¢) | A body weighing 2000 N is suspended from a vertical wall by a string ABis | 07
2m long as shown in figure-4. It is pulled by a horizontal force of 320 N. Find
tension in the string AB and lateral displacement of the body.
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(5) | 2000 N o dogel d1ddl R R231 121 Qleil [eatiqell desladidi 241d | o9
8 AB ¥ w15(d-4 Ui Wdlcdl UHIQ 2m diofl 8. d 320 N <l ISL W)
GRUVIARL 8. (291 AB 44 Uglel oil o1l [celiustHi dlid 01k,
Q.3 | (a) | Write characteristics of forces. 03
() | Wullofl (AN Guil. 03
(b) | What is angle of Repose? Show that angle of repose is equal to angle of static | 04
friction.
(6d) | WD 5181 Q) B2 wdld)l 3 AR IHe1L 518l ReIR eNQlstl WLl B2dl 8. | oy
(¢) | Find centroid of lamina as shown in figure- 5. 07
(5) | ¢1s[d- 54i Wdlcdl WHIK AHells] As218S QUL 09
OR
Q.3 | (a) | State and Explain Law of Triangle of forces. 03
() | w0l el (A5181 o] (A qHCll. 03
(b) | Separate vector and scalar quantity from the following 04
Distance, Force, Length, Mass, Velocity, Time.
(od) | «llAdetiniefl uleal i 2€loL LA A a2l 520 0¥
AR, W1, GodLe, €01, AL, UHA.
(c) | Write a different type of Simple machines and their velocity ratio. 07
(5) | 142 UslRell Alel HR{lotl el dHell 4oL I 1R Gudl. 09
Q.4 | (a) | Define M.A., V.R. and efficiency of the machine. 03
1) | Hellel HI2 AAsIUel, A1 QIR WA siA&iHAL «fl calual w41, 03
(b) | State & Prove Lami’s theorem. 04
(¢d) | allell unY quil e Y. 0¥
(¢) | Calculation centroid of angle section ISA 90 X 60 X 6 mm keeping longer leg | 07
vertical.
(5) | ISA 90 X 60 X 6 mm < <2185 divdl A2 d[Zse 18 2. 09
OR
Q.4 | (a) | Define Static friction, Rolling Friction and Sliding friction. 03
| Gerz afian, DGt e 242 2etie B Nl cAvfid 53, °3
(b) | State and explain law of machine. 04
(64) | Heiletofl [AdH 2LIcl 2 YHdl. ¥
(¢) | Explain law of Conservation of energy in detail. 07
(5) | Gl dRe1QLell ((1UH (AdlddlR uHedll. 09
Q.5 | (a) | Explain Difference between Centroid & Centre of gravity. 03
() | 8¢ wal e dor, doA] d§lad HHwAL. 03
(b) | A block weighning 100 N is resting on inclined plane which makes 20° with | 04
horizontal. Calculate the pull required parallel to plane when the block is just
on point of sliding upward. Take co-efficient of friction is 0.288.
(W) | 100 N of do%el bRl dl 6dls Bl [AHlst U MIRH 5 B HISL ALE | oY
20° &sild B, AR edls GUrell ds A sdlstl (6ig UR €l IR Weisf]
UHIdR 03] Yeiefl 1d3] 521, eNRlell ds-51leH 0.288 B.
(¢) | In alifting machine an effort of 90 N raised a load of 950 N and effort of 450 | 07

N raised a load of 5.70 KN Find the effort required to lift a load of 10 KN.
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(%)

(@531 HQlleHi 90 N el U 950 N «ll ®L12 ctll] el 450 N il Udcol
5.70 KN ol) 12 del1d] 10 KN il @112 Guisdl 1l %] Wil 2Nk

09

OR

Q.5

(@)

What is force-displacement diagram? How to find work done by variable force
explain in detail.

03

()

sld-(suayNee SIUIAM Q) B2 UG War gL s 3d] 3ld 20uqd d
[dolddR ¥H2dl.

03

(b)

A block weighing 360 N rests on a rough horizontal floor. A force of 120 N
inclined at 60° with the floor is just sufficient to move it. Find co efficient of
friction between floor and block.

04

(™)

360 N o doet tRldd) edls WReUS] A1S] 412 U & 8. 541 A8 60°
U2 dAig 120 N o W0l del WASAL HI2 Yq 8. 561 Wal vdls dsi|
N Qlol| Ae-51feH 2N,

oY

(©)

In a Single purchase crab, the length of handle is 600 mm and diameter of load
drum is 200 mm. The no. of teeth on pinion is 20 and no. of teeth on spur
wheel is 100. If the efficiency of machine is 40%, find the effort required to
lift a load of 600 N.

07

(%)

A5 Rid1E UAY 56 Ui, &5l duiles 600 HIH] 1a 415 SHell A1 200
{1 8. uiL ol [UleAdst URell tidefl Al 20 A ol 1Y2 celd UR ¢idsl
vl 100 8. ) Hellstefl s1AiHdl 40% B, dl 600 N il 112 GUlsdl HI2
%3] Udcwil 21kl

09

Q-1(C) (FIGURE- 1) Q-1(C) OR (FIGURE- 2)

20kN
| 25kN
60N .__f?' \ 30
A B
M
————X
D c )
M 45
+12kN
18kN
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Q-2 (C) (FIGURE-3)

10kN

o

SO NN

60 mm

600 mm

300 mm
Q-3(C) (FIGURE-5)

320 N

Q-2(C) OR (FIGURE-4)
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Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER — 2 (NEW) — EXAMINATION - Summer-2024

Subject Code: 4300008

Subject Name: Engineering Mechanics

Time: 10:30 AM TO 01:00 PM

Instructions:

SNk W=

Q.1 (a)

)

(b)
(A1)
(©)
(%)

(©)
(%)
Q2 (3)
)
(b)

(“)
(©)

(5)
Q2 (3
)
(b)

(“)
(c)

(5)
Q.3 (a)

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

Explain fundamental physical quantities and their units & Write S.I
units of following quantity [1] Pressure [2] Torque [3] Acceleration
[4] Density.

HOHA AR el Al W sH) Y1) 4 oflAed] 2120

A SH Ui,

[1] €618 [2] W01 Yl [3] WAL [4] Eeldl

State System of force in detail.
Wef] Ueg [l (ddlddlR dHsd.

State & Prove Lami’s theorem.
e H{letl uHY quil a4el qHoxdl.
OR
Find value of “W” for forces as shown in fig-1 2*[[5[?1 14 selldg
ool 412 "W ofl [SHd 2lldl.

Explain Law of polygon of forces.

AN E RN ETRIETRIL S S
State and Explain Law of parallelogram of forces.

AU AR 641 AGDSIQLe] [y uH2xd).

Calculate support reaction of the beam shown in figure — 2.
ULs[d-2 Ui Wdlde ol yie 2slell uldlsaldl «il a1id?l s

OR
Explain the law of Triangle of forces in detail.

Wtletl 1513 el (AU U,
Explain types of equilibrium and write the condition of equilibrium.

Adeetoll USIRL YU 3ol Addeteil 2l dudl,

Calculate support reaction of the beam shown in figure — 3.

ULS5[d-3 Ui wid1dd o]y Hie 2slel uldlsaAl ol A 1d?l 5.

Differen(ce between moment of a force and couple.
WO YR wal W1 Yo R o] dsldd Uil

Date: 12-06-2024

Total Marks: 70
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Q.3

Q4

Q4

()
(b)

(“)

(©)
(5)

(a)
()
(b)

(A1)
(c)

©)
(a)
)
(b)

(M)
(©)

(5)

(2)

()
(b)

(“)

(c)

©)

The forces are acting in a system are shown in figure-4. Find
magnitude, Direction and Position of the resultant forces.

15(d -¥ Hi sldledl YUl A5 oo Ugg(d 51 53 DL ioiledl
YRR wos] uREIM wal (g1l bl ¥ da @10 [R=Au|
elld.

Find centroid of area shown in figure -5.

15(d-5 Ui Wdldd (dredlRell Ae218S Ak,
OR
Explain couple with example.

WO YoY o Bl A1 HHedl.

With sketch explain types of load, types of beam and types of support.
ULS[A IR HIReL USRL, GilHell USRL wal ibReAL USR]
UHdl,

Find centroid of channel section 100 x 50 x 15 mm shown in fig-6.
UL5[d-6 Hi Hdldd Aeid ASAst 100 x 50 x 15 mm o} Heddo,
QLldl.

Difference between Centroid & Center of Gravity.

Ae218S wal Yo u1§ Ad12] oAl dsldd Gud).

Explain law of friction.

N Qlot] (44 AHal.

A body weighing 400 N from a truck 1.2 m high into ground. The
coefficient of friction between the underside of the body and the plank
is 0.3. State whether it is necessary to push the body down the plane
or hold it back from sliding down. What minimum force is required
parallel to the plane for this purpose? Shown in fig-7

ULS[d-9 Ui Wdldd 1.4 QIS HRAddl 25 uefl il
QuLeldlojul(2y 2548, 400 N dogeidldl uglela 1A €A
GdlRdl HI2 A qugd 8. uslelsfl «{1A wa ylful g2 ey«
QLS 0.3 D.oyRlldl 3 g uelelal Weini «f1A uddd ol B % da
o{1A UScll M2slddl US au 8. wl &d Hie Ail Aullla AHidR

526 ReldH H{Uo{logRe B?
OR
Explain Axis of Reference and Axis of Symmetry.

Wit ol v4el Wl HH M (d W& YHd).

What is angle of Repose? Show that angle of repose is equal to angle
of static friction.

[AsHS\L 2f 87 Ullcd sA 3 (AsHs1QL A aNRISIQL tRIR
SlU B

Find the magnitude of push inclined at 30 ° to the horizontal required
to move a wooden block weighing 500N resting on a horizontal
surface having co-efficient of friction 0.4 shown in fig-8

UH(&1[A% YUL2] U USEL 500N doeiell «d)lsal WASL HI
(&1(coy AULE] A18 30 © o1l VRl ¥2q eleda @d11sg uS d 2Ll
4NQlis 0.4 €.
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Q.5

Q.5

(a)

()
(b)

(M)

(c)

(5)

(a)

)
(b)

(“)

Define following terms [1] Velocity ratio [2] Reversible machine [3]
Non Reversible machine.

o{1Qetl USIel catluil w1l [1] 421 YRildR [2] URadl 44 [3]
Y Rdd] 4t

Explain law of machine P = mW + C and derive equation for max.
Efficiency of machine.

Alel A ol [(AAH P = mW + C ¥HMA) WA HeddH slletHdl of

YA dRdl

The law of machine is given by the relation:

P =0.04 W + 7.5 Where (P) is the effort required to lift a load (W),
both expressed in Newtons. What is the mechanical advantage &
efficiency of the machine, when the load is 2 KN & velocity ratio is
40? What is the maximum efficiency of the machine?

If (F) is the effort lost in friction, find the relation between F & W.
Also find the value of F, when W is 2kN.

oA ol [4yH ol) Aot «{1A Yool B. P = 0.04 W + 7.5 %I (P) ™12
(W) BULSAL HI2 03] WAL 8. tal Rfeeii A1) Ui(A56le
e sil&Mdl 2) 8, AR dogel

2 KN €1 34el Q2ysf) RN dR 40 €1u? Hellstefl HedH sideiHdl
32e] 872 o) (F) «NLIHL VARG Uil B, dl F & W del] oiy
ULELBUR W 2 kN Sl QIR § o Y& ULl 2114

OR

A weight of 450N is to be raised by means of wheel & axle. The axle
1s 100mm diameter & the wheel 1s 500mm diameter. If a force of

120N has to be applied to the wheel, find (i) Mechanical advantage,
(11) Velocity ratio & efficiency of the machine.

450N of doget cSle el WU GIR1 QlUsdle] 8. A sudell ALy
500mm 8. %1 US U 120N o W01 @2(ldq €l dl (i) iS5 4l

(i) Q21 RN AR A Heflstell s1latHdl 20H).

A law of machine for simple machine is P = 0.1 W + 3.5 Find out
effort required to lift a load of 50 KN. Also calculate maximum
efficiency and maximum mechanical advantage if VR=30.5.

NS YLLRIA o) [[AU P = 0.1 W + 3.5 O dl 50 KN d%«t Glusdl
524 Uddeslo 16 d 21lell Al AL IRILdR 30.5 Sl dl HédH
SIIHAL W HEdH Ui[ASs s1UEl Ul U8,
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(c)  Simple lifting machine has velocity ratio of 20. Find the Values and 07
state whether machine is reversible or not?

Load in KN Effort in KN Efficiency in %
100 9.82

600 49.82

1000

s AleldA o) A2 YRNAR 20 & o{lAell 24 ofl Wedl ($ud
(5) oMyl e 4A URAI B ¥ <1l A s6)..

IR KN Udcol 6J0) KN sIAUdL
%

100 9.82

600 49.82

1000

|
8 KN 12_kN
A B
/
7~
2M /
<
7
e : C
B 2M :
f 12kN
10kN
Figure No-1 Figure No-4

30 KN

10 KN/M
: S 30° B : Z
A

SAN Jen >

Figure No-2




10kN

JO0kN
l : 20kN/m
A -
=2 B
T im im 2m 2m T
Va Ve
Figure no-3
I—- 25 —|— 25 —|
{
50 15
t
’~25 ——‘ 15
!
i 100 70
| 50
| ;
| 15
100
| ' |
| L | 50 |
Figure no-5 Figure no-6
N
12nm
400N
f///////F//////—
24m
W=500N
Figure No-7 Figure no-8



Seat No.:

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering —- SEMESTER — 2 (NEW) - EXAMINATION - Summer-2023

Subject Code: 4300008

Subject Name: Engineering Mechanics

Time: 10:30 AM TO 01:00 PM

Instructions:

SNk =

Ql (3

usll ()

(b)

“)

(©)
(3

(©)

(%)

Q2 (3
usl2 ()

(b)
“)

(©)

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

Define the following terms.

(1) Engineering Mechanics (2) Force (3) Rigid Body
oileil ugleil cauruul 241l

(1) 9L AAlASilel (2) vl (3) ¥S Uslel

Differentiate between the following terms.
(1) Statics and Dynamics
(2) Scalar quantity and Vector quantity

o{lAeil Uel dRedl d§leld WU
(1) [Retld 211 1 21ld 211
2) vilear A2 wa Ale2n 2l

Define force system and explain various force systems.
ol0cstefl e vl BN el el tlodste] diel 2.

OR
State and explain:
(1) Principal of Superposition and
(2) Principal of Transmissibility of forces.

(1) e0iletl HEARIULLe) (1A Biel
(2) Wolletl AARLM LAl (UM duil v A2l

Two forces of magnitude 70 kN each are acting at right angle to each other.
Find out magnitude and direction of resultant of these forces.

70 kN of 38 Adl & ool Asoilen A1 slewsl s1A 52 dl uRuHl
Wef YL A (€211 204,

Write short note on Bow’s Notation.
oflefl Astl (AN 25eily quil,
The following forces are acting at a point.
1) 500 kN towards North
2) 600 kN towards South West
3) 400 kN towards West
4) 800 kN acting 30° South of East.

Date: 04-08-2023

Total Marks: 70
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Q.2
Us%l.2

Q.3
ETR

Q.3
U3

Q.4
sl 4

(%)

()

(b)
“)

(c)

(5)

()

(b)
“)
(©)

(3

()
(b)

(@)

(©)

(%)

(a)
()

(b)
(“)
(©)

Find out magnitude and direction of the resultant force.
of12 Yosuiell 6100l S18 A s (GigA s1A 52 B,

1) 500 kN Gl dl$

2) 600 kN el d§

3) 400 kN U[8dH dR§

4) 800 kN of o101 yclefl &(3l d§ 30- o1l WS
31 6{0llell URBLIHI6101e Y 344 (E211 2014

OR

State and explain law of parallelogram of forces.
o0l L HHidR w1 AsI8Lell [1an qul wa quendl.
Write short note on Free Body Diagram.
dd Yol LA UR 2seily qul.,

A body of 30 N is suspended by two strings of length 50 cm and 120 cm
attached to two hooks in horizontal ceiling at 130 cm apart. Find tension in both
strings.

30 N d%eteil 318 Uele] 50 cm el 120 cm @il A 131w g3 [Edidul
vl soilonell 130 cm oil vid? v1dd ol gsulell desidd 8. wg lHL
Gelusi el dlal 2iltl,

State conditions of equilibrium for coplanar non-concurrent forces.

A A 221 w1l HiR AHAlEatoil AR Qudl.

Find centre of gravity for ISA 90 x 60 x 10 with longer leg vertical.

ISA 90 x 60 x 10 3 ®ell GLLrod] U2l GeLl €1 detl Hie A ko, 2iltl.

The side of a regular hexagon ABCDEEF is 1 m. Along the sides AB, BC, CD,
DE, EF and FA forces 1, 3, 2, 4, 5 and 6 kN are acting respectively. Find
algebraic sum of moments of all forces about point A.

5 (1 [Hd w2518l ABCDEF oil ¢11%e HIU 1 m . 6l1% AB, BC, CD, DE,
EF el FA GUR ¥aisH 1, 3, 2, 4, 5 ¥al 6 kN oli 112 GII] . dl 41 viHl
oulef] (eig A GURe(l H1N o2 2014l

OR
Explain types of loads and types of beams.
GLIRell USIR el oflHetl UsIR Aundl.

Find cetre of gravity for a T section having flange of 40 X 10 mm and web 20
x 40 mm.

40 x 10 mm il §A°% ¥1ol 20 x 40 mm <l i Al 2l W1eDe HI2 AAdor,

214l

A beam A-B-C is simply supported at A and B. Span AB IS 4 m and span BC
is 1.5 m. AB is subjected to UDL of 20 kN/m over entire span. A point load of
10 kN is acting at C. Calculate support reactions.

o{ld A-B-C 251 A ¥al B U UlEl d 25dd 8. AB U101 4 m el BC
SN 1.5 m el 8. BC LWL 2Ll GUR 20 kN/m il MHcldRd e11R dldl

8 IR [big C GUR 10 kN ol [6ig G112 1) B. 251eil Uld(sur4] 4.
Differentiate between centroid and centre of gravity.

&A¥or, Vol I e Hrddor, A oll dslcld AUl

Prove that angle of friction and angle of repose are always same.

Alodld 51 eyl s1aL vl [Asin S8l (Sudul vl 1Y 8.

The pull of 30 N inclined at 30° to the horizontal is necessary to move a wooden
block upward. If co-efficient of friction is 0.3, find weight of wooden block.
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(5)

Q.4 (9
usi4 (¥)
(b)

()

(©)

(5)

Q5 (3
Usls ()
(b)

()

(©)

(5)

Q5 (a)

Usls ()

(b)

(“)
(©)

(5)

WUSL AULE] A1 30° ot Wl w1Ad] A 1Rd] ALl GuR uScur 5 dL5Slell
0G1S0l 30 N of WAL GUR d§ VUL HI2 3L 8. %] 4N IBLLSse(l Sslud

0.3 1A dl dlsSlell ealse] d%el 32q 27
OR
Explain various steel sections.

el el 2216 As2Uole] ARl S2.
Enlist types of friction and define each type of friction.

ey Rlell USIR WLl €35 UsIRe1l aNQlefl crul 210l

A body of weigh 700 N rest on plane inclined at 15° to the horizontal. A force
of 450 N is just sufficient to cause the body to start moving up the plane.
Calculate co-efficient of friction.

ws'lraula'l A8 15° oli Wil b{rla.cﬂ ALl AuLZl GUR 700 N dosieil
uelel u3dl 8.450 N of or uglelal GUReil drg 2u[d sUddl U2 Yd 8.
€N {RLLsell slud 21l

Differentiate between reversible and irreversible machines

URdldd 4 v vURdldd A gl dslad 2414l
Explain effort lost in friction with example.

LN RIHL U AAE Ul 6{0] GELEWL USld AUl

In a simple machine an effort of 20 kN can lift a load of 100 kN and an effort
of 30 kN can lift a load of 200 kN. Find out effort required to lift a load of 300
kN. If V.R. of machine is 30, calculate maximum efficiency. State weather the
machine is reversible or irreversible.

V5 AL A 20 kN oll ¢4nnefl 100 kN of d%el Bial 30 kN o1l tineil 200 kN
o d%el GUSL 2B 8. 300 kN o d%¥el GUSAL B> vin 2lH]. %] AdL
IIRNHR il (SUd 30 E1U dl HedH sIA&MdL ). A URdldd 8 3

U RAldd 3 uwL s Ll
OR
Define the following terms.
(1) Input of the machine
(2) Output of the machine
(3) Efficiency of the machine

o{lAeil uglefl cutval Il
(1) ddef Wlslel
(2) dAef Uelal
(3) UAell SLASMAL

Explain law of simple machine

AULEL AsAeil (UM Al

In a double purchase crab the pinions have 20 and 30 teeth and spur wheel have
80 and 90 teeth. The handle is 30 cm long and load axle is 20 cm in diameter.
Find effort required to lift a load of 2000 N, when efficiency is 50 %.

s so16 URA% Sl Ylefletoll sldlefl vl wsfst 20 34l 30 dell
AUR csldoil el Lol AuAL Vo5 80 W 90 B, Slellofl ALY 30 cm e
Aol el Al 20 cm . 2000 N of d%el GUSAL HI2 329 K F192?
Yoatofl stAatmdl 50 % @l

fknk
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Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER -2 - EXAMINATION - SUMMER-2022

Subject Code: 4300008 Date :25-08-2022
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 scalar and vector quantities with example. 03
(b) Explain principal of superposition & transmissibility of forces. 04
(¢) State and Explain Law of parallelogram of forces. 07
OR
(¢) Find value of “ W” for forces as shown in fig. 1 07
Q.2 (a) Give difference between Mass and Weight. 03
(b) Two force 100 kN each acting at an angle 45° between them. Find 04
magnitude and direction of the resultant.
(¢) State and Prove Lami’s theorem. 07
OR
Q.2 (a) Explain Law of polygon of forces. 03
(b) Following forces are acting at a point. 04
(1) 4 KN towards North - West
(2) 2 KN inclined at 30" North of East
(3) 3 KN towards East
(4) 5 KN towards South.
Find magnitude and direction of resultant force.
(¢) Buckets of different weight are hooked on a wire as shown in fig.2 07
Find the force develops in the different parts of wire ABCD.
Q.3 (a) Give difference between Moment and Couple. 03
(b) ABCD is a square of 2m side. Force 8 kN, 12 kN, 12 kN, 10 kN 04
are acting respectively along DA, AB, BC, BD. Find out
magnitude and direction of the resultant and will fall in which
quadrant ?
(c)  Explain different types of supports & beam with neat sketch. 07
OR
Q.3 (a) Explain Varignon’s principle of moments. 03
(b) A simply supported beam has span 5 m. it carries a point load of 04
200 kN at 2 m from left hand support and a point load of 100 kN
at 1 m from right hand support , calculate support reactions.
(c)  Find the resultant force for the system of forces shown in fig.3. 07
and locate it distance from point A as shown in figure and at what
angle it acts.
Q.4 (a) Define Centroid and Centre of Gravity with example. 03

(b) Calculate C.G of T-section having Flange 15 X 2 cm and web 20 04
X2 cm.
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A ladder weighing 180 N is 4 m long. It is resting against a
smooth wall at top and bottom end on rough floor. The angle of
ladder with horizontal is 60°. The coefficient of friction between
the floor and the ladder is 0.35. A man weighing 900 N is
standing at top of the ladder. Find minimum horizontal force P
required at bottom of ladder to prevent sliding.

OR
Explain Laws of static friction.
Find out magnitude of a push inclined at 30 ° to the horizontal
required to move a block of weighing 500 N resting on a
horizontal surface having co-efficient of friction 0.4
Find centroid of ISA 90 X 60 X 6 with longer leg vertical.

Define M.A., V.R. and efficiency of the machine..

A law of machine for simple machine is p= (0.2w+4.0). Find out
effort required to lift of 100 kN. Also calculate maximum
mechanical advantage maximum efficiency if VR = 40.
In a 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
machine is 50. Calculate :
(1) Effort required to lift a load of 160kN
(2) Maximum efficiency of machine
(3) State the machine is reversible or self locking.

OR
State and explain law of machine.
Explain reversible and irreversible machine with example.
A weight 0f 450 N is to be raised by means of wheel and axle. The
exle is 100 mm diameter and the wheel is 500 mm diameter. If a
force of 120 N has to be applied to the wheel, find (1) Mechanical
advantage (2) Velocity ratio (3) Efficiency
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Dimension are in meter

Figure 2
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