Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - IIl EXAMINATION - WINTER 2025

Subject Code: D103006041 Date: 10-12-2025
Subject Name: Mechanics of Structures-I

Time: 10:30 AM TO 01:00 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 simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Marks
Q.1 (a) Define following: (1) Direct stress (2) Linear strain (3) Poisson’s ratio 03
(1) vl 24 (1) ucae uldoa (R) 2l [RSR (3) Ulekiatol 2R 03
(b) Draw stress-strain curve for mild steel bar giving salient points on it. 04
(c) angfes 280 e HiZ 222-228at 2115 1) 2Aal dotl UR Huy (g el exifdl. 0¥
(©) A copper rod of 20mm diameter is placed inside the steel tube of external diameter 07

25mm and internal diameter 22mm. The tube and rod are 500mm long and are rigidly
connected together at the ends. Find the value of the external load P carried by the

assembly if the stress in steel Is limited to 150 N/mm?. Take E=200 kN/mm? and
E,=100 kN/mm?.

(8) 2o 2.2l a2t ofl STuR ofl 22N 2u 1.3, oll@l il 21l /> 3l.3f). aidls 09
I YR1ddl 221d ol olllHi HsUIHI A1 8. o1df] 2Aal (RN Cial o] cotlef
oo Hl.AHl. & dial Aisoflwi 218 BSI U2 Avid d As—Bd 8. % 2E]d Hi dldIg

UlAoia1 U0 N/mm? &1 dl AR cl] &IR1 UGl SAUIH] 419d] G1&I A P of HE
N4, Eg=200 kN/mm? and E,=100 kN/mm?

OR

(©) A steel bar 1600mm long is acted upon by forces as shown in figure.1. Find the 07
elongation of the bar. Take E=2.1x10° N/mm?.

(8) asoo afl.all. dotigfoll 28ld ofl A1 U 24150 2. #i €fcall Yol Gl @R S, 09
221d ail A[NAlof (ARl M. E=2.1x10° N/mm?

35mm @
30mm & 30mm @
f— 500 mm —= 600 mm ~— 500 mm —
Figure No. 1
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Q.2 (a) (1)Write a statement of parallel axis theorem with equation.
(2) What will be the value of ratio of Moment of inertia about centroidal x-axis (1)
and Maximum distance from neutral axis to extreme fibre (y,,x) for the circular
section?

(1) (q) AxicR 2121 AU gsAat 2419 @uil.
(R) ASYAR AsARAal HIZ HIA02 21§ Yol (AUl (1) Vol oY d (5424 &l AsE]H
160612 Yello] HETUH AR (ypay) ol ARNTR of HEU ML,

(b) Calculate I, for a T-section with flange and web each of size 60mm x 20mm.

NN

(¢1) T-As2u0t ol 5Ac¥ 210l ot of 41U S0 H.2fl. X0 .. B. I, of 3 NE,

(©) Draw S.F.D. and B.M.D. for the beam as shown in figure.2
(8) 21150A R. #i ex1Aci [Aa Hi2 S.ED. 21 B.M.D. €RR.

60 kN e 50 kN/m

3m

6m
Figure No. 2

OR

(a) (1)Write a statement of perpendicular axis theorem with equation.
(2)What will be the value of ratio of I, and I, of rectangular section having width
(b) and depth (d)?

(1) () ciot 2421 uA gsA2Uat 2118 @Ll.
(R) Ul (b) 2l GlsIg (d) GR1UAl AOURAH ASRU0H HIZ Ty 2101 Ly ol
dJeNTRe] Y ) 6212
(b) Calculate I, for the angle section 125x75x10mm keeping longer leg vertical.
n ~N

(c1) @lor Qa1 o uélsa 2Auflal ioid AsAat 1 UxOUxA0 I3, HI2 Ixx ofl Ay NEN,

(©) Draw S.F.D. and B.M.D. for the beam as shown in figure.4
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Q.3 (a) Give three examples each of statically determinate beams and statically indeterminate

Q4

(8) 2115 ¥. #i e21Acl A Hi2 S.ED. 210 B.M.D. €RR.

5 kKN/m 10 kN

3m -
Figure No. 4

beams.
(1) 285 BeMaz 19 2e8lsd] ot [B22ARAale [AH ol 2Rl GEIBRI AN,
(b) Explain importance of point of contra flexure.
(o) Ngoz 203 SlogisAseiz of Hecd A,

(©) A cantilever beam 1.2 m long has rectangular section 150mm x 300mm. If
permissible bending stress is 15 N/mm?, find point load at free end of cantilever.

(8) 2.2 e dicii 3edldlaR ollHall coiRA cf191 auo Hl.H). X 300 1., &.

(AUt AAf6S] 2221 AU N/mm? &1, dl o2l dldRell ysd 85 Ulgfoe dls M.

OR
(a) Define shear force and bending moment.
(1) 2N2i2 9121 240 ASS21 Ao cuvAIRId 5.
(b) Explain relation between Shear Force and Bending moment.
(61) 22 127 2101 AlG'sal HAoe uAall iy A,

(¢©) A beam of triangular section having base width 150mm and height 200mm is
subjected to a shear force of 20kN. Find the value of maximum shear stress and draw
shear stress distribution diagram.

(s) Asiensk RicLain ofld, Sl Rl usialg 150mm 24al Glu1ef 200mm B,
doll U2 20 kN ol (122 512 d19l 8. HedH 2142 22240] Y N4 VHal M2 224
[Qcrel 2418(d €R1.

(@) (1) Give assumptions made in the theory of pure bending (any three).
(2) Explain how bending stress varies across the depth of a rectangular beam.

(1) (2) 1% Alest6 Rgicaai bREIRA A (SlguEI HHel),
(R) doiRuRA ofl3oll Glsigui Alesal 2221 31 A aled i & A AHwdl.

(b) Explain types of trusses as per stability.
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(1) RerRdl 2o g1all USIRA AdiwA). 0¥
(¢)  Find forces in all members of a truss as shown in figure no.5 by method of joint. 07

(s) wga of. UHi 6idIcl YHIQ Aitdlofl Ugld &1R1 2dall 6itdl Hacid Hi dIdldl ofall 09
N4,

40 kN

60° 30°

B}D \—lC

3.6m

Figure No. 5

OR

(@) (1)Draw shear stress distribution diagram for T-section & hollow rectangular section. ~ 03

(2) Explain how shear stress is distributed across the depth of a rectangular beam
section.

(21) () T-As2101 240 B1A) iR Aot HiB MR 2224 [3R2ey”I0l SR €. 03
(R) doiRuRA oflaofl Glsigui MR 2221 51 A [AdRd & & d Axend].

(b) Differentiate between truss and beam. 04
(1) 221 2401 oflat 92 dslad s3. 0w
(©)  Find forces in all members of a truss as shown in figure no.6 by method of joint. 07
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(s)

Q5 (a)
(1)
(b)

(c1)

(c)

(s)

(@

wi{a ol. § Hi GidIcUl UHIE AHitdlofl Ukl &RI 2ol Giel Haci Hi dIdIdl Gl
N4,

A

d

P
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7
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A/ 60° 60°

g B

d

SN . \

g m

d

S 1000 kN
Figure No. 6

Define slope and deflection with figure.
319 Vol [Auciol A15A 95 AR S3.

A u.d.l. of 20 kN/m is acting on a cantilever beam of length 3m. Calculate the slope
and deflection of the beam at the free end. E=2x10° N/mm? and I=200cm*.

3 2R doiigoll SodldlaR ofla U2 20 kN/m ofl u.d.l. @13l 8. 34s5d 88 oflHall @l:
Aal [Audaiofl 2113 §21. E=2x10° N/mm? 4ol [=200 cm®.

A hollow circular section having internal diameter 60mm and thickness 10mm. Find
radius of gyration.

As 6ld] ANAISIR 1191 Foll AidRs 14 60 H].H1. 210 1/ 10 .. . S2A
1S 211R1%Ual 2NH.

OR

What are the factors that influence the slope and deflection of a beam?
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(1) ool 210 2Hal QUGS SU1 URHA Ui S2 B?

(b)

(o)

(c)

(s)

Cross section of wooden beam is 100mmx240mm. It is simply supported with 4m
span. Find out u.d.l. that can be placed on its full span so that deflection at centre is

6mm. E=0.11x10° N/mm?

dissiall oflHaoll 514 Aol 100 H1.3 X 240 H1.d1 8. A ¥ Hewail 2ulaie] AYIES
8. doll Yol 2uiat W2 Ad] u.d.l. s& sl s & ¥ Sogai [AUAe 6mm &A1Y ?

E=0.11x10° N/mm?2

A steel column is 4m length and fixed at both ends. Find safe load carried by the
column using Euler’s formula. I,,=1.98x10% mm*, 1,,=2.51x107 mm*, E=2x10°

Yy
N/mm?, F.O.S. =4

22ldatl 2dciofl ot 4 122 & a1 d ol BS ReR 8. YdRell YAl GUIdl s3al
2401 &R1 Aol SAIMT A1) AdIHd 1R N4 I,,=1.98 X 108 mm*, [,=2.51 X

>yy
107 mm*, E=2x10° N/mm?Z, F.O.S. =4

*xk
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