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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 Couple. State characteristics of a couple. 03
U1 | () | sUdsil cdtul w4 1u). sudef] qlaeilsdil alidl. 03
(b) | Differentiate between: 04
() Coplanar and non-Coplanar forces
(i) Concurrent and non- concurrent forces
(M) | dsldd A1l oY
()  AHAGlA 1 HUHAY w1
(i)  AdHl W A wol
(c) | Find magnitude and direction of the resultant for the system of forces | 07
shown in Figure-1.
(5) | w1sld-1 Hi vdldd |l R Ui URELIH]L wae]l dlsdl e | 09
(€Ll ULl
OR
(c) | Two tensile forces 100 KN and 80 KN are applied at a point atan angle | 07
of 120°, find the magnitude of resultant and angle made by resultant
with 80 KN force.
(5) | W8 (0ig U 120° <1l WRL & QL ¢401] 100 KN 4=l 80 KN &l 8, dl | 09
URQLH] Wns] et 1A 80 KN o1 41 URKLIHL gI1 viet1dd Sl
21lel,
Q.2 | (a) | Explainin brief any two types of Loads to be considered for designing | 03
mechanical components.
st | () | Hldellsd uled Slnioe sdl Ui ileiHi Qdldl S18 ugl ol | o3
UslRall dls gsHi AMAdl.
(b) | Define (1) Shear Stress (2) Shear Modulus 04
(W) | ALuALRId 5] (1) 21U 24 (2) 2y HlsyaN oY
(c) | Asteel bar 20 mm in diameter and 1 m long is subjected to axial tensile | 07
force of 80 KN. Calculate (1) Stress (2) Strain (3) Change in length.
Take modulus of elasticity (E) = 2 x 10> N/mm?,
(5) | 20 mm <UIY ¥ 1 m diofl 2219 W12 U2 80 KN sil we{ld o164 | 09
AlS el . dl (1) 24 (2) el (3) ALY AUdl 3§12 «il A3 520,
e 1221412l H1SYd¥ E = 2 x 105 N/mm? 4l




OR

Q.2 | (a) | Explain Hooke’s law. 03
U2 | (M) | @5eil [y 1quendl 03
(b) | Define (1) Lateral strain (2) Poisson’s ratio 04
(W) | ALUALRIA 5] (1) @2RE w8l (2) UlSAel ARIldR oY
(c) | The temperature of steel bar,2 m long is increased from 15°Cto 90 °C | 07
Find (1) stress and (2) strain produced in the bar due to thermal changes
(3) change in length (when both ends are free).
Take, modulus of elasticity (E) = 2 x 10° N/mm?
Coefficient of thermal expansion (a) = 12 x 10 /°C
(5) | 2 m diofl :21d ol1e] dlunlel, 15 °C &l 90 °C Yl df B, dl 4 | o9
551R00 S1RQ WIRHE Gzt ddl (1) AU (2) ol (3) ALY edl
5512 (RUIR ¢l BSLYSA 1A AUIR) «fl 2AQld3] 5.
012112l HlsydM (E) = 2 x 105 N/mmz &l
Hd [AadRQle1) ABLIS () = 12 x 108 /°C &)
Q.3 | (a) | Differentiate between Gradual load and impact load. 03
U3 | () | AoyUd dlS wal 9152 €l 4 dsldd S 03
(b) | An axial pull of 62.5 KN is suddenly applied on a steel rod 1 m long | 04
and 20 mm diameter. Calculate the strain energy, which can be
absorbed in the rod.
Take modulus of elasticity (E) = 2 x 10° N/mm?
(W) | 14122 divdl A 20 mm UlUell 221 6lR Ui 62.5 KN o 41&{ld | oY
VUIRL ({0 WULeAS 21d WIR UR @19 sdIH] w1d 8. dl GlRUI
AAled R et Gorl 4.
8¢ 122112l H1SYdY (E) = 2 x 105 N/mm? 4l
(c) | Asolid circular shaft of 100 mm diameter and 1m length is transmitting | 07
120 kW power at 150 rpm. Find the intensity of shear stress and angle
of twist in the shaft. Take modulus of rigidity as 90 x 10% N/mm?
(5) | 100 H1H] culy Wl 1 m GoileSef] elot ALNLSIR 2ULER 150 URUIAU | 09
UR 120 kW ULdR 2le[H2 53 8. dl 2lLseHi 2(1uR sl dlsidl wa
[gRe<1l 5191 2114, Fs1Z] H1SYE¥ 90 x 103 N/mm2 4.
OR
Q.3 | (a) | Differentiate between ductility and brittleness. 03
U3 | () | dQUAUR] e 65dl 9 dsldd S2U. 03
(b) | Draw stress-strain curve for tension test on mild steel bar. Show and | 04
explain important point on it.
(W) | HISES 2]e W UR 2oU1BE 232 HI2 RU-R0el 5d £l dsll U | oY
HScdetl Ul2y ticllcll o YHos),
(¢) | The width of simply supported beam beam is 300 mm and depth is 600 | 07
mm. The beam carries a uniformly distributed load (u.d.l) of 40 KN/m
over the whole span. Calculate bending stress for a simply supported
beam 6 m in span. Draw bending stress diagram.
(5) | el qu12s ofld oflHel uslous 300 HlHl 244 GISLES 600 HIHL | 09
8. ofld UHA WA 40 KN/m YoilslHd] Slaloges dls (u.d.l) «il
deet 52 8. dl 6 m Wlel lddl el JUI2S oly U2 A5l
Rl AR 520 A5 WA SIUIAM 1R,
Q.4 | (a) | Write equation of section modulus for (i) Rectangular section (ii) | 03

Circular section.




US4 | () | ollAell Asel HIS AsUA HISYEUeAL Yol QU (i) dedARY AsAel | 03
(i) USUER A52Ast
(b) | Explain the following terms: (1) Axis of reference (2) Axis of symmetry | 04
() | o{lAeil A6l M) (1) 25204 wefl(2) UHUHIRIA L] A48{lu oY
(c) | Arectangular beam of section 230 x 500 mm in size carrying 1200 KN | 07
load on axis bisecting the thickness with eccentricity of 100 mm.
calculate maximum and minimum stress in the section.
(5) | Gl 6ilH A5Ue1 230 x 500 mm Hi 100 mm «il AAA1{2l 212 | 09
SIS (A 52 d d 24& UR 1200 KN @lS @il 8. AsAet Hi
HetH 3o dgdy 12 2l
OR
Q.4 | (a) | Write torsion equation with meaning of each term and also write | 03
assumptions in theory of torsion.
Ual4 | () | 21RAel A5 €35 2Hetl uel A18 Gquil el 2lUetofl Ui | 03
1R YL dudl,
(b) | Differentiate Centroid and Centre of Gravity. 04
(@) | Ao218S WA Yo WL Ad12lell dslad Qull. oY
(c) | Acircular column having 400 mm diameter is subjected to compressive | 07
load of 500 KN at the edge of section. Find maximum and minimum
stress in the section.
(5) | 400 mm Uy HAddl ASLER A5 dloll SldHHi 500 KN ol | 09
SR 415 defl 8 UR @13l 8. A5t Hi HedH o dedy 2
2118,
Q.5 | (a) | State the theorem of Parallel axis applied to moment of inertia. 03
U5 | () | H13e2 2ils oe12ilal U 619] AHidR wele] efl44 lid). 03
(b) | Find the centroid of angle section ISA 100 x 80 x 20 mm with longer | 04
leg vertical.
(of) | ¥d1e As2Ust I1SA 100 x 80 x20 HlHle] As2\8S didl QA allsd | oy
4131 el
(c) | Find moment of inertia (Ixx and lyy) of the | section as shown in Figure | 07
2.
(5) | viLsld-2 i oidlcdl UHIQL | Asyel HI2 HINe2 2115 8e1i[UL (Iand | 09
lyy) il AQId3] 521,
OR
Q.5 | (a) | State the theorem of Perpendicular axis applied to moment of inertia. 03
Uals | () | Hldee vils 9e12ldl U €19] dod 3els] eflH salldl. 03
(b) | Find the centre of gravity of a T section having flange 100 mm x 30 | 04
mm and web 150 mm x 30 mm.
(¢) | 4% 100 mm x 30 mm el do{ 150 mm x 30 mm HUddl T A5Uels] | o¥
et LY RLs] Jog, A,
(c) | Find moment of inertia (Ixx and lyy) of the L section as shown in Figure | 07
3.
(5) | u15(d-3 Hi cdlcal YHIRl L Asyel HIE HIAs2 w1 9e120lUl (e | 09

and lyy) il 2Qld3] 521,




Yy
FIGURE-1, Q-1 (C)

100mm | j‘_Qmm ™

10mm

280mm
100
45
90

100mm m

@

FIGURE-2, Q-5 (C) FIGURE-3, Q-5 (C) OR

100




