Seat No.:

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER- 1(new) EXAMINATION -Winter- 2019

Subject Code: 3300008 Date: 26-12-2019
Subject Name: Applied Mechanics
Time: 02:30 PM TO 05:00 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 programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.
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MCQ/Fill in the blanks (Attempt All Questions) 5
MCQ/ULE] 2| HRA( el % WL ol Adlod WUl 52U Lcl) Y
Convert Sl unit into stated units ( S.1. Ued(d UHISL Y [clemi 3dl):

a) 1000 MPa........ N/mm? b) 10° N.m....... MJ

Differentiate between scalar quantity and vector quantity.

dsldd dul €L ua 24[e2L UM,

The centre of gravity of an equilateral triangle with each side (a) is
........ from any one of the three side.

AU (A518L Beil £351 6l1%Ye] HIU ‘2’ S1A dl deil C.G. o uldefl
Gled (£AIM ... 2Id2 €1,

(a) aV3/2 (b) av2/3 (c) a/2V3 (d) a/32.

Define kinetics and kinematics.

WL W gl [Astiel cUuluALRId 2.

Gives the units of the following quantities as per S.I. system.

a) Couple b) Power ¢) Acceleration d) Torque

o{1As{] ARl S.I. (AU UHI8l A 54 wlLdl.

3) OYY o) AlEd 5) Juild wdal s) qnygel

Answer the following questions.(Any 6 out of 9) 12
o[ Aeil UBllotl wdlod AU (¢ Higdl s16 Ul <) R
State triangular law of force.

Woleil (A1 ol [(AH quil.

State Varignon’s principle of moments.

ARdletetot) Y Rlell Riegid 1Yl

Differentiate between Reversible & Non Reversible Machine.

URd(dd ua AHURd(dd A=) qRell dslad AHosdl.

Explain axis of reference and axis of symmetry.

Bloftllel W& Wl HHM[A 8 Yl

Explain different types of beam with sketches.

oflHell usi wLs(d 118 qHemdl.

Define Angle of friction & Angle of repose.

NEREENER CETRERSISTIERER)

Define ‘power’ and ‘energy’ Give their units as per S.l. System.
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2(5d A s1AA5d cUlvALRd 51 AHY AHsll S.1 WSH AU,
Law of machine is P=0.3W+ 8, find MA & the effort require to lift a
load of 205 KN?

WS AUlel Ao HIe At (YU P = 0.3W+¢ €Y dl 04 KN o gosel

GlusL HI %63 U el 0401 Ao Ui[AAS S1UEL 2Al)?

Find maximum & minimum resultant of two tensile forces 47 kN and
23 kN acting at one point.

5 % (0ig U 9 kN AH% 23 kN eil dBlid Mo E1dldl €1
HedH W YeidH URRLIM] (o 2Dk

Answer the following questions.(Any 4 out of 7)

o[ Aeil Usllotl L] A U) (9 Hiedl 516 uQl 4)

In a system of pulleys of the first type, there are three pulleys, and a
weight of 320 N can be lifted by an effort of 50 N. Find efficiency of
machine and the amount of friction in terms of load.

e usiefl ydl Rieuui A L ydl @rsao N goei ) 50 N sl
Ydcelef]l GuLSl 2151 8, dl Heilsts(l siigiHdl M iRefl ¢BA

NEEIRIETENN

The forces 30 N, 40 N, 50 N, 60 N and 70 N are acting at one of the
angular points of a regular hexagon shown in figure 1, towards the
other five angular points, taken in order. Find the magnitude and
direction of the resultant force.

15[ 1 W e2Aldel WS (AU ARSI «1l A5 WRILU 30 N,
¥o N, Uo N, €0 N ol 9o N &0 sHHi Qo Hi w1ddl Uiy 51 01
[0ig U2 |13l & dl URLH] wlief] (€211 wa Y& 218,

Distinguish between Moment and Couple and give any two
characteristics of a couple.

Wyl el ()oY dRell dsladd MU AHY WAYHs(l 518
uRl o] qletf@sdl A,
State laws of static friction.

Reld eNQlstl () 1),
Explain force displacement diagram.

W10 R A QW HH%dl.
Derive the relationship between M.A.,\V.R. & efficiency 7.

A{[AS SIUAEL,A0 RIAR A slgeidl dAed] Aoy dIdl.
Explain the terms (1) Space diagram (2) Free body diagram
(3) Vector diagram.

YU : 1) WA512L AW 2) §l 6IS] WIRW 3) HElQl 1IRW
Answer the following questions. ( Any 3 out of 5)

o[ Aeil Usllotl dlod AU (U Higdl S16 UL 3)

A box weighing 12,225 N is pulled up on inclined track 40° with
horizontal by a force P, inclined at 22° to the track. Calculate the value
of P, if the coefficient of friction is 0.15 when box is just point of
sliding in direction of force.

R,2U N el d%elell s ellsya Yoo ol 3l HULEl WA MU
1] 26l 8. W1 P %8 2R° <1l Wl @il ULl 418 Wetld B )
Wl P o) Y& Qe 2R3 L5 ot am Usdlell dulHi

Sl AR ey sl (54d 09U 8.

The force P is applied to small wheel which rolls on the cable ACB
as shown in figure-2, Determine the magnitude and direction of the
force P if Tension in cable is 800 N.(Wheel is free to roll)
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8 % 15(d 2 Hi e2[dd 8. o] 1251 U dilld Wl ¢oo N &1 dl
P 6juief] (2Ll wal Y& 2NlH). ASi ysd 2ld s3] 203 )

A man of mass 60 kg dives vertically downwards into a swimming
pool from a tower of height 20 m. He was found to go down in water
by 2 m and then start raising. Find average resistance of the water.
(Neglect the air resistance).

60 [SEALMA) W5 HIRIY 20 HleR GLUIE-1L 2laRel] Il yqui
Gle{l oflA swsl @a1d B. d 2 {122 «{1A yIllHi Houl vile GuR
qedlef 22 53 8. ULQflell A32121 UldsI2 ). (sdlotl UldsIRel

2{IIQle1L SR1).
Determine support reaction for beam loaded as shown in figure 3.

15[ 3 Hi e2llddl ulestell 25lsfl uld(sal w14l
Explain Law of Conservation of Energy.

s1AQL (5ol 21(dstioldlell Riegid Hmdl.

Answer the following questions. (Any 3 out of 6)

o[ Aeil Usllotl dlod UL (2 Uil 516 Ul 3)

In a lifting machine an effort of 120 N raised a load of 1052 N
and an effort of 625 N raised a load of 6252 N. Find effort
require to lift a load of 13 kN. _
di%gel GLUSAlell A5 YA 90 N of 6101 W0UR N el d%eiel GlU3
8 ol €U N of 6101 €U N o d%el BGlU% B, dl 93 kN o A%t

GlIsal HI 3] Wil (Sud QL.

Determine the centroid of an area as shown in figure number — 4.
15[d - 4 Hi e21ldd A3450e] A3, Ak,

An electric light fixture weighting 20 N hangs from point C by two
strings AC and BC. The string AC is inclined at 60° to the horizontal
and BC at 45° to the horizontal as shown in figure number - 5 using
Lami’s theorem, or otherwise, Determine the forces in the strings AC
and BC.

15(d - 5 Hi e2llcul Yosod 20 N doels] of As sd(52s N (olg,
C Ul & £l3] AC 4o BC 945 d2sldg 8. uHdd 18 €l AC €0°
ol AU €13l BC wu° oil WQIl telld 8. dliletl [auell Guylal

530 €131 AC AHoy €131 BC Hi @loldl wioll ).
Find out the resultant force and direction of resultant force for the
force system shown in figure — 6.

u15(d - 6 Ui ellcal Yaruisll Ueg(d HI2 URELIH] W 4 Aued]
(e2ll 208

A train weighing 750 kN runs at a speed of 43 km.ph. Calculate
Kinetic energy of train.

guo kN d%eiei]l w5 21 ¥3 km.ph. <l dAld2 €15 B. dl 2eleil

SIGHIETENC
State and explain the law of machine.

oAl (1AM AV LRI 53] YHexdl.

Answer the following questions. (Any 2 out of 4)

<Al2AAl WALl o7aloL UL (o Higll 51 ueL 2)
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1) State principle of resolution of forces. Find magnitude and direction
of resultant force if 45 N force is acting due North, 30 N force is
inclined at 43° towards North of East, 65 N force acting due south &
30 N force is acting due East.

(1) [RoAlgAAL AL (A4 201, wU N < 0191 Gdz[E2HI 1ol 9, 30 N <
00 YA, UL W3 <Al U BdR d2s AIRLE9 ARy < U N < oo efael [BauHi
A3l 89 dHsy 30 N <4 o101 ud [2auMi ddld Sl dl uRenHl s yex i
(2o 2iAl,

2 A semi-circular area is removed from a trapezium as shown in figure
— 7, Determine the centroid of the remaining area (shown hatched).

15(d 7 Ui etlcal UHIQl RS HddduilsRa yHgus il siél

(2) AaiMi A1d dl WIS] EdL (AR HI2 &A¥eg, QL)
A ladder 5 meters long rests on a horizontal ground and leans against
a smooth vertical wall at an angle 70° with horizontal. The weight of
3) the ladder is 900 N and acts at its middle. The ladder is at the point of
sliding, when a man weighing 750 N stands on a rung 1.5 meter from
the bottom of the ladder. Calculate the coefficient of
friction between the ladder and the floor.

(3) u {122 diod] (A4 ol A5 DS aNl AEd £ldid A1 25d6)
8 dues (14200 11 (&1 des lud (Ul A8l 90° o1l WRIl Welld 8.
%\ (AA4RW] o oo N dogel HEAM U Gl €ld AH, AR 516
9Uo N aoelel]l IR (A4l o{lAeil @111l 2.U {122 G4l
Sld AR (AWM usdlel -l UR Sl dl (AW wa
ellud (Ol Al yNlis 2l

(4) Determine the reaction of the beam with overhang of figure - 8
(%) 215(d 8 Hi 2alleAl UHIBL Bl IR @2sidl oflH Wiz 2si<l ulalsazil ek,
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