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GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4300008
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Time: 10:30 AM TO 01:00 PM

Date: 07-01-2025

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 Force. Explain characteristics of Force. 03
Usll | ) | 1 cUuALRld 520, Wief] (daNd ) AH2dl. 03
(b) | Define Statics & Kinematics. And Differentiate between scalar & vector quantities. 04
(W) | w254 el [saAN 254 cUluA IRl 520 Wl 3vER el 522 el 4R dsldd 52U oY
(¢) | State and Explain Parallelogram law of forces with sketch. 07
(5) | Lsld 418 W0l oAl AHidR M9 UGDSIRL ell (A QU] 4el LGl 52 09
OR
(¢) | State & Explain Lami’s Theorem 07
(5) | dil ol uRd quil A Alloid 53U 09
Q.2 (a) | Anelectric lamp fixture 30 N weight is suspended at point “c” by two strings AC & BC, as shown 03
in Figure-1. Find forces in strings.
usl2 | () | 95215 QU (55U 30 N d%el [0ig, "c" U 6l 2191 AC e BC GR1 UWeS SAMIMIA B, | 03
15[d-1 Ui wdledl Yyl 13 Hi Gediddl o401l 204,
(b) | Define Centroid and center of gravity. Differentiate between centroid and center of gravity. 04
(W) | As21S Bel Y2cct 15YBle Sog, UL [Ad 520, A1 S el A2l L5NRled L Sog AR dsldd 5L, | 0¥
(¢) | Calculate centroid of angle section ISA 90x60x6 mm keeping longer leg vertical. 07
(5) | dicdludlal GLe{l Au{lel ISA 90x60x6 mm 216 A5 Aelell A2l ©Seil AR 5. 09
OR
Q.2 (a) | Find magnitude and direction of the resultant force for the system of forces shown in figure-2. 03
ust2 | @4) | uLsld-2 Hidldd oo «f] Red die uReil wasl dladl 2144 (g1l 21l 03
(b) | Explain Axis of reference and Axis of Symmetry. 04
() | Aeeotl 1l Wl UHUH LRI o1l 1t HHHd). oY
(¢) | A cylinder having diameter 16 cm, height 16 cm, support a cone having base diameter 16 cm. Find 07
C.G of this combination.
(5) | 16 AHLAl cdld wlddl Rilaes?, 16 ALl QluLe, 16 Aol culd dR1dd] IS MR M | 09
8. 31 H\%elqf C.G 2Ll
Q.3 (a) | Define Couple. Explain Properties of couple. 03
usl3 | 4) | old catvallRid 521 Yaid «i Ryl yuesdl. 03
(b) | Explain different types of support & different types of load on beam. 04
() | [clay UslReil H1H1R W 6flH Uell [dldy UsiRetl ilRel AHdl. oY
(¢) | Find out support reactions for the beam shown in fig-3. 07
(5) | (831-3 Hivddldd oflH 112 HULE Uldl5a10) 2Dk, 09
OR
Q.3 (a) | Define Moment. Explain Varignon’s principle of moment. 03




ugl3 | () | HlH culuAllid 521 dR3lee1] &1 leil (Rlegid Ao, 03
(b) | Define friction. Explain types of friction. 04
(o) | anel cauALfd $20. aNBledl UsiR) dHesdl., oY
(¢) | Calculate support reaction for the beam shown in fig-4 07
(5) | [591-4Mi wd1dd ofly HI2 Y& uld (5 lsfl 211d7) 520 09
Q.4 (a) | Explain Angle of Repose. 03
Usl4 | (1) | HRIHeAL 5181 uHdl. 03
(b) | Explain the advantages & disadvantages of Friction. 04
() | 4NQstl S1AEL e AR51ALL -, o¥
(¢) | A block of 10 N weight rest on a rough inclined plane. The inclination of plane with horizontal is 07
30°. If coefficient of friction is 0.25, calculate the force that is to be applied parallel to slope of
plane to move the block upward.
(5) | WRUUS| d4RId101l Wel UR 10 N doeist] 6als MIRAH 52 8. WLSL A8 Wetoll $1530° . %) | 09
QL) QLIS 0.25 B, dl eelsal GURell ds WASAL HIR Welsfl 3lonsfl AMidR €19, Ulsdleil
warefl 28I 52,
OR
Q4 (a) | Explain the Law of conservation of energy. 03
ugl4 | (31 | Gl e18leil s qundl. 03
(b) | Define Energy. Explain potential & kinetic energy. 04
(W) | Gest cutvAlRld 53 Relld 49 dAd Glosl Yued). oY
(¢) | Find the weight of a case if it requires 50.5 N effort to slide it up on the inclined plane making 30° 07
with horizontal plane. Assume coefficient of friction is 0.20.
(5) | 5¥ei doel 2Ale %) dal #4151 W@el A18 30° lellddl d4RIAI0] Wet UR dol GUR ELYS 5AL | 09
HI2 50.5 N Udlcellsfl o502 S\, 111 3 eNQlsil 98li5 0.20 8.
Q.5 (a) | Explain work and Power. 03
usls | (24) | 51 el s Auendl. 03
(b) | Explain reversible and non-reversible machine. 04
(W) | Raliwd 4 oflot-RaR{eid Heilel uuexdl. oY
(¢) | For a simple wheel and axle, diameter of axle is 20 cm and diameter of wheel is 50 cm. Find an 07
effort to lift a load of 1000 N. Efficiency of machine is 80%.
(5) | Aleleeld e A s4d HI2, Wsudst] cdlH 20 AH] A celaedl culu 50 AH] 8. 1000 Nl IR | 09
Gulsdlell WAL 2. Heflslsfl siigtidl 80% B.
OR
Q.5 (a) | Define Mechanical advantage and Velocity ratio. 03
UsL5 | (1) | AilAS @lel 2l 421 IRIHR cdluyLRld 5. 03
(b) | Explain the Law of machine. 04
(W) | Asted) [ty yuosdl. oY
(c) | A water tank of 5000 liters capacity is at 20 m above the ground level. It is to be filled within 15 07
minutes from a tank at ground level by a pump. Calculate power of the pump required.
(5) | 5000 [@22e{] et iell utaleil 2isl asleteil quilell 20 Hle: GU B. A Uy ¢RI ALG-5AdE | 09

el 2isluiell 15 (letesfl vie2 *RaHi 419 . %3] Uil 21(5defl aRLd] 5.
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Marks

Q1 (@

Write SI units of following quantity : - Acceleration, Density,
Energy, Force, Area & Stress

of|Aof] 2U(2AAVetL S. 1. System UHLEL A 5K S Ldll.
Yaddl, Yeidl, S1AUISH, Lo, &As0 & Uldelo

03

(b)

Differentiate between scalar quantity and vector quantity.
dslad Ul ulel (21 1 dfe2l Ul

04

(©)

Following forces are acting at a point.

(1) 500 KN towards North

(2) 300 KN towards East

(3) 1000 KN acting towards 60° south — east
(4) 800 KN acting towards 45° south — west
Find magnitude and direction of resultant force.

A5 (6igA 1A Yoso vl €13 .

(1) 500 KN Gt dRs.

(2) 300 KN Yd d3s.

(3) 1000 KN 6811 (£2118ll 600 yd 2.
(4) 800 KN &[813l — UM 45° dR6.
RG] t{nne] Y&t wa (£211 21k

07

OR

(©)

Calculate supportr reaction for the bea;n as shown in fig.1.
w1s[d 1 Ui erulddl ofld Hie qule A sUet 2k,

07

Q2 | (a)

State and Explain Law of parallelogram of forces.

UHIdR 1% AGdS1lel) (Y quil 3o 1Hod),

03

(b)

Explain Principle of transmissibility of force.
Wolel HURRIRAE Lol (UM HHox).

04

(©)

Two forces 20 KN and 30 KN both tensile are acting at angle 60.
Find Magnitude and direction of the resultant force.

o WAL «u1l, 20 KN ¥l 30 KN 45 [0ig, 2419101 60° il W8l
siIRd 8 dl URKLH] slns Hist wa (£211 A8,

07

OR

Q2 | (@

If a weight of 100 KN is suspended by two strings as shown in figure

03
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2, find the tension produced in the strings.
%) 900 KN o doel &) €l313d) dS Ais(d 2 HI eQllcdl Yo
gesldd &1y dl elaui Vel aq viulgl 21l
(b) | State System of force in detail 04
Wosfl yer(dadl (datdaiR HHosdl.
(c) | What are the conditions of equilibrium? Explain types of equilibrium 07
with neat sketch.
AHAlgetof] 21l 2) B2 2289 WLS[d A1 AHAlEstell USIR)
Huedl.
Q.3 | (a) | Explain different types of supports with sketch. 03
(A usietl 25141 A1S[d 118 AHxdl.
(b) | Give difference between Moment and Couple. 04
WOl 4o WY dAeA) dgleld 41U,
(¢) | ABCD is a 2 m sided square. Forces 8 KN, 12 KN, 12 KN and 10 07
KN act in the direction DA, AB, BC and BD respectively. Then find
the magnitude and direction of the resultant force.
ABCD 3 2 {l. (1%ct1oll ARY V. Woll 8 KN, 12 KN, 12 KN s
10 KN 3% DA, AB, BC ¥4 BD il [eQUMi 2eis] €13 8. dl
YRR e{nief Hlet A [£2LL 118,
OR
Q.3 | (a) | Explain different types of beams with sketch. 03
oflysil [afay usiR) 141s(d 419 qued),
(b) | A beam ABC is 6 m long. The A end is hinged and B end is roller. 04
The span of AB is 4 m. Part BC is 2 m long & hanging. A UDL of 5
KN/m is applied to span AB and a Point load of 8 KN is applied to
point C. Find the reactions at A and B.
s ol ABC 6 m d@ivll 8. A 8BSl (H2IRe 2el B BS| AeR
GU 25d¢ 8. AB il L1014 m 8. 191 BC 2 m @i¢il ¥el €25l
8. AB 20l U2 5 KN/m il dH[dd]ld IR €13 & wa [¢ig C
GU 8 KN ofl A3lwd @R ol 8. A wal B Uefl uldlsulnl
2Ll
(¢) | ABCD is a square piece of paper. Whose side is 100 mm. E and F 07
are the midpoints of AB and AD respectively. If triangle AEF is cut
off, find the Centroid of the remaining segment.
ABCD 15 YR 519101s1] 255 8. %sil 641% 100 mm &. E ¥ F
UsisH AB Ml AD oli Heu[ojgd) 8. ) (35181 AEF sIul
ol M 419 dl W15l €6 H19Ls] AaASer, 21k,
Q.4 | (a) | Differentiate between Centroid and Centre of Gravity. 03
& 5og, Wl Adeddog, dRsil dslad ).
(b) | Find the weight of the block, if a force of 50.5 N is required to lift a 04
block up an inclined surface making an angle of 30° with the
horizontal surface.
U (etdos quLe] A& 300+l W sl adl vull uR ws
oglsel Yelddl Hie %) 50.5 N of 6l %3] el dl eqlss] doel
2lldl.
(c) | What is angle of Repose? Show that angle of repose is equal to angle of | 07
static friction.
[%l%ll;ﬂ@l 9] 87 UL(Hd 5 (AUl A eNRISIQL WRAKR
Sy
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OR

Q.4

()

A T-section having flange 20 x 2 cm and web 2 x 30 cm. Find
Centoid of T-section

W5 T-ASYUeto{l s0o% 20X2 cm Wl ded 30X2 cm B, dl &aAdec,
21ld).

03

(b)

Explain Angle of friction and Coefficient of friction.

(N RISl 3} eNRLLS (AN HHexd).

04

(©)

Find the centroidrof the plate shown in figure 3.
ULs[d 3 1L e2lldd dscile] Header, 118,

07

Q.5

(@)

Define Machine Advantage, Velocity Ratio and efficiency of the
machine.

Heflet HI2 AilAs slUEl, A1 AR W sLl&tHAL «f] culuy]
).

03

(b)

Explain Law of Machine
Al [AUY yuosdl

04

(©)

A ladder weighs 180 N and is 4 m long. One end is attached to a
frictionless wall, while the other end is attached to a flat surface. The
ladder makes an angle of 60° with the bottom. The friction between
the bottom and the ladder is 0.35. A man of mass 900 N in addition
to his own weight of the ladder is standing at the top of the ladder. If
the ladder is to be stopped from sliding downwards, how much force
must be exerted on the ladder near the bottom in the opposite
direction?

A5 ((124200s] doel 180 N & wal d 4 Hl2R d@iv{l 8. sl x5 sl
NGl QR €ldld U2 25Ad) 8, AR vilef)l BS| Uu[Eildy
dlnl uR 25dd) 8. [[400] d[yl A1 600 <] WRI Weild 8.
Al 4l [AARW0eA) ayelLs 0.3U 8. (148011 Uldietl dgel
GURict 900 N dogeloil 115 HIRLY (AUl 214 U Galdl 8.
[0l «{lAef] (€21l A& US| el Ascll Slu dl A (etldo
(Ui dlul Ul {00 U F2q eIRQleln gd11dd 18542

07

OR

Q.5

(@)

State Reversible & Non Reversible machine & write condition for
irreversible machine.

URddl wa wuRad] A+l dHemdl AHe el GesHuludl
Yl 21 quil

03

(b)

In a lifting machine an effort of 90 N raised a load of 950 N and an
effort of 450 N raised a load of 5700 N. Find effort require to lift a
load of 10 kN.

doget GlusAletl A AoAM] 90 N of L0 950 N o1l Aol GIU3 B
¥4el 450 N o &01 5700 N of A%t QU3 B, dl 10 kN <] ci%el
Blusdl Hie el sl [sHd 21kl

04

(©)

A simple lifting machine has velocity ratio of 15. Find the values and
state whether machine is reversible or not?

WS AleL Astell A2 IYRIHR 15 8. o{lA ol 2wd of] vyl
(5Ucll Q1) e 4A YRl B 3«18l d 56,

LoadlnKN | EffortinkN | Cibeiencyin

%
100 9.82
600 49.82
1000

07
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SN

Q.1 (a) Define Engineering Mechanics and Give the names of Fundamental Principles
of Mechanics.

v[cox[an[201 Mslasu a1 Pid 530 24 [Hslasuaal Had Rgdidle
LM 2L
(b) Differentiate between Mass and Weight.
0L el A6yl 42l d5lAd 2L,
(c) State and explain Parallelogram Law of Forces.
UHIAROUSY AAL510L <AL [AAH V] 24 A1,
OR
(c) If two forces act at an angle of 90°, resultant is V10. If they act an angle of 60°,
resultant is V13. Find the two forces.

671 6 6101 90° <AL URIL U 51, 52 89, Al URRIH V10 9. 671 d»il 60°lL
VL YR 51 52 69, dLwREUH V13 69, oL ool 2liAl,
Q.2 (a) Explain types of Equilibrium.

AHALAA <AL US12 AHAAL

(b) State and explain Lami’s Theorem.
ALl UHA VAL 24 AU,

(c) Three forces 1 kN, 2kN & 3kN are acting clockwise on equilateral triangle inline
of triangle side. Calculate resultant, its direction and will fall in which quadrant.

1 kN, 2kN 24 3kN L 340l 6101l 2450 25 AHoUsy Bisiledl olisgil uz
Aqousiz el sizidl [zami a9, 21 ool wRousl sl o, w214 s
YL UL 99,

OR

(a) State Varigon’s principle of moments.
AZLoetedeAl ol AL [AzHId AHMAL

(b) Explain different types of beams.
6yl 6yl UslRell o{lH AHMAL.

(c) Find reactions offered by supports of beam loaded as shown in Figure (1).
215(d (1) Hi 2alldd oflH Wiz Wule <isu- bl

Q.3 (a) Define following terms: (i) Centroid (ii) Centre of Gravity (iii) Axis of symmetry.

<Al uel AvAPAd 520 (1) A2l (i) Aedseg (iii) UMM A3,

(b) Two forces 20 kN and 30 kN both tensile are acting at an angle 60°. Find

magnitude and direction of the resultant force.

61 61011 20 kKN 21 30 kN 6iel dLBIotll 60°<lL V4BIL U2 |13 69,
Rl sl dladl i (B aial,

03

04

07

07

03

04

07

03

04

07

03

04



(c) Find the Centroid of the area as shown in Figure (2). 07
215(d (2) Hi o1l UHIEL [Azd1zeAL A2l 2,

OR
(a) Explain Axis of Reference. 03
A UHLA B HHAAL
(b) Draw Axis of Symmetry for the following section: (i) L-section (ii) I-section. 04

A1zl Asa4 HI2 AHMAL 218 220 (1) L-Asa (i) -5,
(c) A body of 10 kN is suspended by two strings of length of 50 cm and 120 cm
attached to two hooks in horizontal ceilings 130 cm apart as shown in Figure (3).
Find the tension in both strings. 07

215 (3) Hi odleAl UHIBL 2L 9aHi 130 AHLAL 2id2 doude ol
gsauidl 50 Al 21 120 A4l @lofl eilotl 42 10 kN <l MR d@2s194
89, dl olel £1Z12AIHL Geteed 2l dLEL 1AL,
Q.4 (a) Define following terms: (i) Angle of friction (ii) Coefficient of friction

(i11) Angle of repose. 03
<2l uel vAPd 520 (1) adesii (i) adels (i) [@Qaumsio
(b) State the advantages and disadvantages of friction. 04

ARRLAL 1AL VA 1251AEL Y B,
(c) A block weighing 5 kN is lying on a rough plane inclined at 25° with horizontal.
Angle of friction is 20°. Find minimum force required parallel to plane just to
support to body. 07

Au[afdsy w12 25° Al vl stdiddl 215 vl Uizl uR 5 kN <
A5yl USE €9, 6yl dXLRISLEL 20° 1A dl Aoyl uu1Z] Uz 259l 2val
H12, AULZlA UHIAR QoI Usd, AeLdH 6101 UM,

OR
(a) State any three laws of static friction. 03
[Read adpidlL 515Ul L (44 syrLdl,
(b) Prove that limiting angle of friction (@) is equal to the angle of repose (a), (d=a). 04

A1 5205 aluldl Wialled 510 (@) =214 5181 (0),(F=a) UHL .
(c) A ladder weighing 400 N is 10 m. Its end ‘A’ is resting on smooth vertical wall
and lower end ‘B’ is resting on rough horizontal floor having coefficient of friction
is 0.4. The ladder makes an angle 45° with horizontal. The ladder is about to slip
when a man weighing 600 N standing at mid length of the ladder. Find reactions
at supports A and B limiting friction at the floor. 07

400 N asyt<l vis [Au20(l syl dorls) 10 Hl22 9. del 215 941 'A' Gle{l aipR(ed £laid uz
25@l 89 2 floyl 941 B' Mo1AL AAA[NAL UR 89, oyl LlRLis 0.4 9. 211 (a2l &idalo
AU 45°4L UL otelld 89, orlR (Al e lbigal 600 N asy HAAAL 215 HIB™ Gleil Sl
A2

(21200l A5l UL SIA AL 9L A 244 B U Geted Al dotuldl51241 vt elind (0
Geted 4d AUlHid Bt 2iHl.

Q.5 (a) Draw line sketch of 1 system of pulleys. 03
9018l 16l [Raz2HAlL dld 252 2l
(b) Explain Law of Machine. 04
otell (FAH A1l
(c) For a simple wheel and axle, diameter of axle is 20 cm and diameter of wheel
is 50 cm. Find an effort to lift load of 1000 N. Efficiency of machine is 80%. 07

Alel cEld vid BlsAL HIZ, BisAAAL 414 20 AHL 24 ceélatdl e
50 |l £9. 1000 N Ll 12 Guizaldl WAL/o1on iHl. Hailddl s1AaHdL 80% .
OR



(a) Define following terms: (i) Mechanical Advantage (ii) Velocity Ratio
(ii1) Efficiency. 03
<{l2L uel reAPd 520 (1) 2B Qe (i) 991 9LelidR
(iii) sPAaHAL

(b) Define Reversible machine and Non-reversible machine. And Prove that for reversible

machine 1 > 50%. 04

URAdL 234 24 prufeadl o cpvailid 520 214 Aulbid 5205
[2asilotet Heild |z n > 50%.

(c) In a wheel and differential axle, diameter of effort wheel is 30 cm, diameters of
large and smaller axles are 14 cm and 10 cm respectively. Calculate effort required
to lift a load of 60 N, if efficiency at this load 80%. 07
el i [52lcad sladul WA céladl 2 30 em, HIZL i <Al 82l e vids4 14
cm 24 10 cm £9. 5¥1 512841 80% €14 Al 60N
Aoyl Glasd 526 Whed 6101 €21139 U3 d 9Lell,

1kN/m 5kN
A B8 c
f 3M 2M

Figure (1) (Q.2 (C) — OR)
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SN

Q.1 (a) Define Engineering Mechanics and Give the names of Fundamental Principles
of Mechanics.

v[cox[an[201 Mslasu a1 Pid 530 24 [Hslasuaal Had Rgdidle
LM 2L
(b) Differentiate between Mass and Weight.
0L el A6yl 42l d5lAd 2L,
(c) State and explain Parallelogram Law of Forces.
UHIAROUSY AAL510L <AL [AAH V] 24 A1,
OR
(c) If two forces act at an angle of 90°, resultant is V10. If they act an angle of 60°,
resultant is V13. Find the two forces.

671 6 6101 90° <AL URIL U 51, 52 89, Al URRIH V10 9. 671 d»il 60°lL
VL YR 51 52 69, dLwREUH V13 69, oL ool 2liAl,
Q.2 (a) Explain types of Equilibrium.

AHALAA <AL US12 AHAAL

(b) State and explain Lami’s Theorem.
ALl UHA VAL 24 AU,

(c) Three forces 1 kN, 2kN & 3kN are acting clockwise on equilateral triangle inline
of triangle side. Calculate resultant, its direction and will fall in which quadrant.

1 kN, 2kN 24 3kN L 340l 6101l 2450 25 AHoUsy Bisiledl olisgil uz
Aqousiz el sizidl [zami a9, 21 ool wRousl sl o, w214 s
YL UL 99,

OR

(a) State Varigon’s principle of moments.
AZLoetedeAl ol AL [AzHId AHMAL

(b) Explain different types of beams.
6yl 6yl UslRell o{lH AHMAL.

(c) Find reactions offered by supports of beam loaded as shown in Figure (1).
215(d (1) Hi 2alldd oflH Wiz Wule <isu- bl

Q.3 (a) Define following terms: (i) Centroid (ii) Centre of Gravity (iii) Axis of symmetry.

<Al uel AvAPAd 520 (1) A2l (i) Aedseg (iii) UMM A3,

(b) Two forces 20 kN and 30 kN both tensile are acting at an angle 60°. Find

magnitude and direction of the resultant force.

61 61011 20 kKN 21 30 kN 6iel dLBIotll 60°<lL V4BIL U2 |13 69,
Rl sl dladl i (B aial,

03

04

07

07

03
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07

03
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07

03

04



(c) Find the Centroid of the area as shown in Figure (2). 07
215(d (2) Hi o1l UHIEL [Azd1zeAL A2l 2,

OR
(a) Explain Axis of Reference. 03
A UHLA B HHAAL
(b) Draw Axis of Symmetry for the following section: (i) L-section (ii) I-section. 04

A1zl Asa4 HI2 AHMAL 218 220 (1) L-Asa (i) -5,
(c) A body of 10 kN is suspended by two strings of length of 50 cm and 120 cm
attached to two hooks in horizontal ceilings 130 cm apart as shown in Figure (3).
Find the tension in both strings. 07

215 (3) Hi odleAl UHIBL 2L 9aHi 130 AHLAL 2id2 doude ol
gsauidl 50 Al 21 120 A4l @lofl eilotl 42 10 kN <l MR d@2s194
89, dl olel £1Z12AIHL Geteed 2l dLEL 1AL,
Q.4 (a) Define following terms: (i) Angle of friction (ii) Coefficient of friction

(i11) Angle of repose. 03
<2l uel vAPd 520 (1) adesii (i) adels (i) [@Qaumsio
(b) State the advantages and disadvantages of friction. 04

ARRLAL 1AL VA 1251AEL Y B,
(c) A block weighing 5 kN is lying on a rough plane inclined at 25° with horizontal.
Angle of friction is 20°. Find minimum force required parallel to plane just to
support to body. 07

Au[afdsy w12 25° Al vl stdiddl 215 vl Uizl uR 5 kN <
A5yl USE €9, 6yl dXLRISLEL 20° 1A dl Aoyl uu1Z] Uz 259l 2val
H12, AULZlA UHIAR QoI Usd, AeLdH 6101 UM,

OR
(a) State any three laws of static friction. 03
[Read adpidlL 515Ul L (44 syrLdl,
(b) Prove that limiting angle of friction (@) is equal to the angle of repose (a), (d=a). 04

A1 5205 aluldl Wialled 510 (@) =214 5181 (0),(F=a) UHL .
(c) A ladder weighing 400 N is 10 m. Its end ‘A’ is resting on smooth vertical wall
and lower end ‘B’ is resting on rough horizontal floor having coefficient of friction
is 0.4. The ladder makes an angle 45° with horizontal. The ladder is about to slip
when a man weighing 600 N standing at mid length of the ladder. Find reactions
at supports A and B limiting friction at the floor. 07

400 N asyt<l vis [Au20(l syl dorls) 10 Hl22 9. del 215 941 'A' Gle{l aipR(ed £laid uz
25@l 89 2 floyl 941 B' Mo1AL AAA[NAL UR 89, oyl LlRLis 0.4 9. 211 (a2l &idalo
AU 45°4L UL otelld 89, orlR (Al e lbigal 600 N asy HAAAL 215 HIB™ Gleil Sl
A2

(21200l A5l UL SIA AL 9L A 244 B U Geted Al dotuldl51241 vt elind (0
Geted 4d AUlHid Bt 2iHl.

Q.5 (a) Draw line sketch of 1 system of pulleys. 03
9018l 16l [Raz2HAlL dld 252 2l
(b) Explain Law of Machine. 04
otell (FAH A1l
(c) For a simple wheel and axle, diameter of axle is 20 cm and diameter of wheel
is 50 cm. Find an effort to lift load of 1000 N. Efficiency of machine is 80%. 07

Alel cEld vid BlsAL HIZ, BisAAAL 414 20 AHL 24 ceélatdl e
50 |l £9. 1000 N Ll 12 Guizaldl WAL/o1on iHl. Hailddl s1AaHdL 80% .
OR



(a) Define following terms: (i) Mechanical Advantage (ii) Velocity Ratio
(ii1) Efficiency. 03
<{l2L uel reAPd 520 (1) 2B Qe (i) 991 9LelidR
(iii) sPAaHAL

(b) Define Reversible machine and Non-reversible machine. And Prove that for reversible

machine 1 > 50%. 04

URAdL 234 24 prufeadl o cpvailid 520 214 Aulbid 5205
[2asilotet Heild |z n > 50%.

(c) In a wheel and differential axle, diameter of effort wheel is 30 cm, diameters of
large and smaller axles are 14 cm and 10 cm respectively. Calculate effort required
to lift a load of 60 N, if efficiency at this load 80%. 07
el i [52lcad sladul WA céladl 2 30 em, HIZL i <Al 82l e vids4 14
cm 24 10 cm £9. 5¥1 512841 80% €14 Al 60N
Aoyl Glasd 526 Whed 6101 €21139 U3 d 9Lell,

1kN/m 5kN
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Figure (1) (Q.2 (C) — OR)
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Figure (2) Q.3 (C)



Figure (3) (Q.3 (C) — OR)



