Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER — 3 (OLD) — EXAMINATION — Winter-2025

Subject Code: 4330206 Date: 15-12-2025
Subject Name: Automobile Design & Drafting
Time: 10:30 AM TO 01:30 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 designing and list various types of design. 03
() [SALEeAIoL ofl cutudl U] WA el Yel USIR ofl (St ofl ALl 03
Wetldl,
(b) Explain factor of safety and list various factors affecting it. 04
(W) 5522 w16 A5 AU Ml Aol WAR Sl URW o] ULl Welidl. oy
(c)  Write short note on limits, fits and tolerances with figure. 07
(5)  HIsdl elR] dlle, sledt e 2ldrey UR gsetld dud). 09
OR
(c) Explain design consideration for crank shaft and piston in detail. 07
(5) 55 252 Wal Yot ofl [S18el Hi Lol Ui Adll ol Yel (Al &l 09
UHCl.
Q.2 (a) A mildsteel bar 1 m long and 25 mm diameter is subjected to an axial 03

tensile force of 65 kN. If Modulus of elasticity E= 2 * 10° N/mm?, find
(i) Stress (i) Strain.

(1)  qHleR diotl A U Hld] HleR ety «il gluis il yotlal u ey sldl 03
|20l of oAU LESE Wo1 @13 B, %) HISYAU 1§ Salel]El, E=2 * 10
N/mm2 &l dl (1) 4 () 2231 2Ll

(b) A rectangular beam 300 mm deep is subjected to shear force of 72 kN. If 04

shear stress at a distance 100 mm from neutral axis is not to exceed 2
N/mm?, find width of the beam.

() A5 300 Hlel Hle Gsl dwAY 611 U2 92 16 Rfedt o 2l W oy
d19l 8. %] e W 5] &l 300 U] 1l 22 ol widR MU WU o YRU R
N/mm2efl ay o €lq 164 dl ol «{l uslaile 2Nl

(c) List requirements of propeller shafts and explain design of propeller shaft 07
subjected to twisting moment.
(5)  Wlug 218 «il el «fl ALE] welld] Aa 2] HlAe2 @1dld] 09

Sl dl UIUER 21L& ofl [So18et UHlall.
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OR

A steel bar of 1m length and 20 mm diameter is subjected to an axial
compressive force of 120 kN. Find the stress, strain and change in length
of the bar. E=2 * 10° N/mm?.

A rectangular beam 250 mm deep is subjected to shear force of 70 kN. If
shear stress at distance 110 mm from neutral axis is not to exceed 3
N/mm?. Find width of the beam.

A5 o Hld] ]2 Gl duAlRY WilH Uy 9o §14] et of 2fluR vl
g1l 8. %l e W sl &l 990 {6l 2R ol 2{dR 21U 2 of Y& 3
N/mm2efl ay o €lq 1A dl il «{l uslale 2Nl

Differentiate between live axle and dead axle and explain design of front
axle under maximum bending moment.

qleSa W s (dd HIl) Wal 55 W s (Hd °l) d oll dsldd qull
e Ay Aeslal H1As2 ot | Ate] Ui §2 WU ol (S5t A1),
Draw a neat sketch of piston with nomenclature.

Y122t ol 1ol 5QUR A1 289 15l £l

Why connecting rod is usually made of I-section?

5152121 S AlH L TLd I-section o1l UL HIS Getladl Hi #1d 872

A single plate clutch both side effective is to transmit 145 kW at 2000 rpm.
The ratio of outer diameter to inner diameter is 1.25, Coefficient of friction

as 0.4, Maximum intensity of pressure is 0.12 N/mm?2. Assuming UWC
find diameters of surfaces and axial thrust.

WS ofal 619 o] WAUSIS A[d1E W2 56 2000 rpm A WU kW ULdR
2letHle 53 8. WEIR ol Y Wal e ol Y o1l QTR .Y, -
AslAlU 21§ §l52el 0.5, HedH eM 1L ofl dlsidl 0.9 N/mm2 UWC

g13] ol YUIE] oll Ul ol A@UE 92 2Lt
OR
Write and explain advantages of alluminium piston over cast iron piston.

s122 W1l 52l AyH]lUH Yl2et ol S1AEL QUL 4e) YHo1C).
Explain various forces and stresses acting on connecting rod.

55311 AS UR @1dLdli [afay 6{o1] wal 224 YA

A single cylinder double acting engine develops 250 kW at a mean speed
of 180 rpm. The coefficient of fluctuation of energy is 0.1 and the
fluctuation of speed is + 4% of mean speed. If the mean diameter of
flywheel rim is 4 m and the hub and spokes provides 5% of the rotational
inertia of the wheel, find the mass of flywheel and cross sectional area of
the rim. Take density as 7450 kg/m?®.

A5 {o1e AldlesR seie W 52191 WeR)et 1¢o WIRUIAY o] o 1S 2
RUo kW Uld? Geust 52 8. 51-31slfluse wls saseled vils Wstos]
0.9 2l sa 5yt 31§ 1S el 1S o1l +¥ % B. %) salld csld U
oil Hlol Iyl ¥ Ul Wl s6l del /ULsU cEld vl AU FelRUL
ol Y% IU B dl &6l1d celd of ool deul U o] w158 k. Holdl
9¥Uo kg/m34l.

Differentiate between detail drawing and assembly drawing.

Sle8ie S1E5a1 wal A1 ] S1E52L g2 o) @le, AH1d).

Draw machining symbol and explain its interpretation.

uQile{lor AlHedld €120 M dell w4l yued).,
Draw development of surface of part A of cylinder as shown in figure-1.

L5Al-2 Ui AU AR ol ML A ofl 4ULE] o) [ R €11
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Q.4 (a) Explain the importance of detail and assembly drawing. 03
() Slesd SIEaL el WA E] SIE5A of Hsed YAl 03
(b) Draw geometrical symbol for following: 04
(i) straightness (ii) Flatness (iii) angularity (iv) parallelism
YR IDEIRIEE SR EAETCRI S TRAR oy
(1) 22l () 4292l (3) wWya112] (%) WRadlau
(c) Draw development of surface of part P of square pyramid as shown in 07
figure-2.
(5) WISl Ui 110 ARY YIR1HLS tl 1191 P ofl 4uULd] «ll (AR €121 09
Q.5 (a) Which information should be contain in part list? 03
() HLALEL Ui 58 HLEld] eld] 16, 03
(b)  Explain detail drawing of piston in brief. 04
()  \ledd o Slegd Qe 25 Hi quemdl. oY
(c) Draw front view of piston from the following data: - 07

-Diameter of piston = 80 mm
- Length of piston = 110 mm
- Piston head thickness = 15 mm
- Top land = 10 mm
- Intermediate land = 07 mm
- Ring groove depth = 05 mm
- Ring groove width = 06 mm
- No of rings groove = 3
- Piston boss outer diameter = 25 mm
- Piston boss inner diameter = 20 mm
- Piston boss length = 20 mm
- Piston barrel thickness = 12 mm
- Piston wall thickness towards open end = 4 mm
- Length of piston pin = 65mm
- The centre of the piston boss is 65 mm from the piston top.
Assume suitable dimension if required.
(5) <l e2ulde HIUl UHIS (oot ol A52Ustd 112101 ol Rudld €13, 09
-[UReel ol Ul = 80 mm
- [JRest ofl dodles = 110 mm
- [URet &5 <l o1S1E = 15 mm
- 214 @5 = 10 mm
- o2US|AR @eS = 07 mm
- 3[21yd «fl GISLE = 05 mm
- 321 yd ofl uslale = 06 mm
-3 yd ofl Auul=3
- [UR2et oY o) WsIR ol StAIHleR = 25 mm
- (Ut ol oll 21 ofl Sl = 20 mm
- [UReet o1y «{l 4416 = 20 mm
- (4Rl &3¢ of] 21SLE = 12 mm
- Ued | BSL ds [Ureel dld of] o1S1ES = 4 mm
- (4Rt let ol doyles = 65mm
- [Ueet 6l of A2 (et 21U &l 65 mm &2 8
% %3] €ld d iUl 1l Adl (GU wIUE (A1 «il)
OR
Q.5 (a) Whatinformation should be there in a title block? 03
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oflNs vells Ui 56 UIEld] Eld] &5,

Draw a surface roughness symbol for the following data.
Roughness Value = 20 Micron

Sampling length =22 mm

Machining allowance = 1.2 mm

Method: MILLING

Direction of lay = Parallel

oflAef] HiEldl Uz &l U5 254121 [R1rudld €2
259121 Y& = 20 Micron

Arudlol GeLe =22 mm

H(lo{lot doq1es = 1.2 mm

utrdl : MILLING

d «{] (€21l = Parallel
Explain detail drawing of connecting rod with its part list.

5152191215 o Slede SIEAL dell ML ALEl USld Mol

45° 30°

60

S
o3

o0 |

Figure 1 (All Dimensions are in mm) Que. 4 (C)
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Figure 2 (All Dimensions are in mm) OR Que. 4 (C)




