Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER — | « EXAMINATION -WINTER 2016

Subject Code: 310030 Date: 03-12-2016

Subject Name: Engineering 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. Each question carry equal marks (14 marks)

Q.1 (a) (1) State and explain polygon law of forces.
(2) Differentiate between (a) Scalar and Vector quantities (b) Kinetics and
Kinematics
U1 A (DO ol tg8LaL oll (R cAnl ol AMestell.
(2) cslelet UL () A2 2l Aol Al 2L AR (@) st aUA [Astiot A Yty
ol [Qstlist.

(b) Two tensile forces of 20 kN and 30 kN are acting at a point with an angle of
60° between them. Find the magnitude and direction of the resultant force.

o As (olg UR 60°01l WA 20 kN 3l 30 kN oll A QAL slRd B. 2l
ol ol URRUHL oo of et el (B 20t

Q.2 (a) (1) Differentiate between moment of a force and couple.
(2) Explain different types of beams with figure.
YRR A (1)HOoH Aal slyll cRA dslald AUl
(2)% €l %EL USLR oll ol gl ARA M.

(b) ABCD is a square of 2 m side. Forces 5 kN, 3 kN, 10 kN, 8 kN and 16 kN are
acting along AB, BC, CD, DA and diagonal AC. Find resultant force for the
system.

ol 2m ollyell ABCD A AUR™U B. 5 kN, 3 kN, 10 kN, 8 kN 4l 16 kN ol
W@l AB, BC, CD, DA 3a ([Astl AC ol (Ball Hl AejsA cldl B.
ool uReUHl AUR WL

OR

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

ol 100 kN 3 Q kN olol Walgl ool As (olg U Asollet WA 90° oll WA
AL B. %l uReuHl ol 200 kN 8l A, sl v Q Ml uReuHl
GOl 100 kN ol olol U Fecl WRL tloltdl a 20l

Q.3 (&) A stone is projected at 60° with velocity of 16 m/ sec. Find, (i) Maximum

height (1i ) Horizontal range ( iii ) Time of flight.
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AHE@AwA 60° oll WA 16 misec ofl oUlAell s uLUR BlscuHl A B.

HEWH GLRAUE Wal 3o vlal Bgalol UHA 2.

(1) Explain velocity — time diagram.
(2) Explain Centripetal force and Centrifugal force.

(1) QOL-UH2L AW ALl

(2) JomolHl el Ml FoncAld(l clon ULl

OR
A flywheel is rotating at 3600 RPM at a particular moment. After 30 seconds it
was observed to rotate at 900 RPM. If the retardation is uniform, calculate
retardation in revolution/min2. Also calculate the revolutions made during this
period.

As ollAud Us 518 As &d 3600 RPM &l 531 ¢ B. 30 A5S Ul
ol ol{lulcd us 900 RPM ol §2 Al slQlal yaol Relejalet / Mle?

Hi el AL AHA el s wieloll vl 0.

A stone is allowed to fall freely from the top of a tower 120 m high. At the same
time another stone is thrown up vertically from the foot of the tower. If the two
stones strikes each other at height 71 m from ground, find the velocity with
which the second stone was thrown ?

120 Hl2r Gl alaRell Ml s UuedRA Ysd I olA usall &auu
WA B. Ay AHA oflst As AR o 2laR ol A &l Gl (B auni
$sai AUA B. oial R 2laR ol ALl 71 Hlerell QuESA wasia
8 dl ol ueaR oll sl cuicdatl Aol 2.

A beam ABC is 10 m long. Support A is hinged and B is roller. Span AB is 8
m and BC is overhanging. Forces 8 kN and 2 kN are action at distance 2 m
and 6 m fromhinge A. An u.d.l. of 2 kN/m and length 4 m act in such a
way that B is at middle of the u.d.l. Find reactions at supports A and B.

As wesl ABC 10 Hl2R cicll 8. A B MxoRA el B 85| AR UR
25Ad B. AB allol 8 Hl2R Aa elldl BC dctsdl 8. Rastorret dst A &l
2 HleR ual 6 HleR all AR AasN 8 kN Al 2 kN oll [clgaur cldl 8.
2 kN/m oll AHAA3ld eur 4 Hle: oll douss w2 (olg B ueallolg 28

AH AL 8. BSL Aua B URALAL YAz ool (1t 0.

A trapezoidal section has base width 5 m, top width 2 mand height 16 m.
One side of the section is vertical and other is sloping. Find centroid of the
section.

UHAG USSR WSRell WUSBEL UlALe{l W BURe{l WeuUES WaisN
5 1122 wa 2 2R B. Vel QA 16 {2 B A As vy Gid

(R aunl uat ol cily alnctoll B. wL WsDE] Axdos L.

OR
Explain Work, Power and Energy with their units.

512, sl WA 512125 (AN AHell WsH UBA AHAL
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A box weighing 10 kN is pulled along inclined plane by force P parallel to the
plane. The inclination of plane is 30° with horizontal. If coefficient of friction
is 0.15, find value of P.

A5 10 kN cofotl ofl U, qm(@cdle W 30° ol WAl 3cicdl Awdl GuR,
AU UHIAR P ol o WAUHL WA B, %l udells 0.15 sl A ‘P’
of e 2k,

Define : (1) Mechanical Advantage (2) Velocity ratio (3) Efficiency
(4) Reversible machine (5) Self locking machine (6) Ideal machine
(7) Effort lost in friction.

caluel WL (1) Al $LAEL (2) A2-0RNTR (3) slleatdl
(4) WRadl 2ot (5) wuRadl 2iat (6) 2uedd 2int

(7) A UAA YAolen

A law of machine for simple machine is P = 0.1 W + 3. Find out effort
required to lift a load of 100 kN. Also calculate maximum efficiency and
maximum mechanical advantage if VR = 30.

As AR QA4 P=01W+3 B. dl 100 kN d¥el Gusal d2¢
YAl A A Wl Aol AdL RIR 30 &l dl HetH st

UA HodH ARs $lAEL Ul 0.

OR
Explain different system of pulleys with sketches.

uls(Q ofl Hee ol aRaLSl 6Alls ofl yElyel Ueuld UM

The following forces are acting at a point. Find magnitude and direction of the
resultant force.

Q) 20 N force acting at 30° North of East.

(i) 25 N force towards North.

(iii)) 30 N force towards North- West.

(iv) 35 N force acting at  40° South of West.

As (olg UR oflA el YHdletl ool 511Rd 8. dl def URRWHl v
ua (Eau 0.

(i) 20N ydleauell 30° Grr(Eal s

(ii) 25 N GdR RS

(iii))30 N GlR uleln

(iv)30 N u@n(2au ol 40 e(@altau drs
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