Enrollment No: Exam Seat No:

C.U.SHAH UNIVERSITY

Summer Examination-2016

Subject Name : Strength of Materials
Subject Code : 2TE04SOM1 Branch : Diploma (Civil)

Semester : 4  Date : 05/05/2016  Time : 2:30 To 5:30 Marks : 70
Instructions:
(1) Use of Programmable calculator & any other electronic instrument is prohibited.
(2) Instructions written on main answer book are strictly to be obeyed.
(3) Draw neat diagrams and figures (if necessary) at right places.
(4) Assume suitable data if needed.

Q-1 Attempt the following questions: (14)
a) The product of Young’s modulus (E) and moment of inertia (I) is known 01
as
(A) modulus of rigidity (B) bulk modulus
(C) flexural rigidity (D) torsional rigidity

b) Two fixed beams A and B are shown in fig. The ratio of maximum 01
deflection of beam ‘A’ to maximum deflection of beam ‘B’ is.

Total load W W
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{a) Beam A (b) Beam B
(A)12 (B)1/3 (©) 14 (D)1/8
c) The polar moment of inertia of a solid circular shaft of diameter (D) is 01
m D3 n D3 mw D* mw D*
AN B % ©OF D) %
d) The torque transmitted by a solid shaft of diameter (D) IS 01
(A)rcxrxD (B) T xTxD3 (C)nX‘rXD (D) T XTXD3

e) A S|mply supported beam of length | carries a pomt load W at a pomt C as 01
shown in Fig. The maximum deflection lies at
w

e VS
A B

AR——

(A) point A (B) pointB (C) pointC (D) between points B and C

f)  The maximum slope of a cantilever beam of length I with a uniformly 01
distributed Ioad of w per unit length over entire span IS
_ Wl3 13
(A) 0 = m (B) Op =— (C) 6p = @ (D) 65 = o

g) The maximum deflection of a cantilever beam of length | with a uniformly 01
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h)

)

K)

n)

distributed load of w per unit length over entire span is
A y= Byl Cymi  (0)ysm
3EI 8EI 16E1 48E1
The bending stress in a beam is ...... bending moment.
(A) equal to (B) lessthan (C) more than (D) directly proportional to
In a simply supported beam carrying a uniformly distributed load w per
unit length, the point of contra flexure
(A) lies in the centre of the beam (B) lies at the ends of the beam
(C) depends upon the length of beam (D) does not exist
The bending moment diagram for a simply supported beam loaded in its
centre is

(A) aright angled triangle (B) an isosceles triangle
(C) an equilateral triangle (D) arectangle

A beam extending beyond the support is called

(A) simply supported beam (B) fixed beam

(C) overhanging beam (D) cantilever beam

The strain energy stored in a body due to shear stress, is
TV 2¢C V12 2¢C
AN B O O;=
The capacity of a strained body for doing work on the removal of the
straining force, is called
(A) strain energy (B) resilience
(C) proof resilience (D) impact energy
In the Euler’s formula, the value of C for a column with one end fixed and

the other end free, is
(A) 1/2 (B)1 ()2 (D) 4

Attempt any four questions from Q-2 to Q-8

Q-2
@)
(b)
(c)

Q-3
(@)

(b)

(©)
(@)

Q-4

Attempt all questions

Write assumptions made in the theory of bending.

An u.d.l. of 20 kN/m is acting on a cantilever beam of length 3.0 m.
Calculate the slope and deflection of the beam at the free end. Take E = 2
x 10° N/mm? and | = 200 cm*.

Define the following terms: (i) shear force diagram, (ii) bending moment
diagram, (iii) sagging moment, (iv) hogging moment.

Attempt all questions

Draw core for the following sections: (i) Circular section, (ii) Hollow
circular section, (iii) T-section, (iv) I-section, (v) Rectangular section.

A rectangular column has dimensions 200 mm x 150 mm. An eccentric
load of 240 kN acts on longer axis. If minimum stress is zero, find value
of eccentricity.

Explain limitations of Euler’s equation.

Attempt all questions

Draw shear force and bending moment diagram for the beam shown in
figure.
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Q-5

Q-6

(b)

(a)

(b)

(a)

(b)

(@)

(b)

(a)
(b)

Ra=82.5kN Rg=97.5kN

A simply supported steel beam of 4 m span having a rectangular section
of 150 mm x 300 mm is subjected to 50 kN/m u.d.l. over the entire span.
Find the maximum slope and deflection of the beam.

Attempt all questions

A rectangular beam 300 mm deep is simply supported over a span of 4 m.
If the bending stress is not to exceed 120 N/mm? and | = 8 x 10° mm*,
Find u.d.l. per meter which this beam can carry.

A simply supported beam of 4 m span carries an u.d.l. of 30 kN/m over
entire span and a central point load of 40 kN. Draw S.F. and B.M.
diagram of the beam.

Attempt all questions

A 2 m long cantilever carries u.d.l. of 10 KN/m on entire length. If
maximum bending stress in the beam is 200 MPa; then find diameter of
circular section for the beam.

A hollow circular column having external and internal diameter 300 mm
and 250 mm respectively. A load of 10 kN is acting on its outer edge.
Find maximum and minimum stresses in the section. Also draw stress
distribution diagram.

Attempt all questions

A 8 m long hollow square column fixed at one end and hinged at other
end. A hollow square column having 500 mm external size and 400 mm
internal size. Using Euler's Formula calculate crippling load on column, if
factor of safety is 2 and E = 2x10° N/mm?.

A hollow circular section having internal diameter 50 mm and 4 m length
is used as a column with both ends hinged. Using factor of safety 5 find
thickness of the column. Take E = 2 x 10° N/mm?.

Attempt all questions

A solid shaft 100 mm in diameter rotates at 200 rpm. It transmits 150 kW
power. Find shear stress in shaft.

Answer the following:

(i) Define torque.

(if) Write the assumptions in the theory of torsion.

(iif) What is angle of twist?

(iv) What is polar moment of inertia?

(v) Define torsional rigidity.

(vi) What is polar section modulus?

(vii) What is shear stress in shaft?
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a)

b)

c)

d)

€)

f)

9

h)

)

k)

Attempt the following questions:
ot-l Hiuis (E) 247 iftwe s SAllan (1) L dpeusiza g sdeuu ?

(A) modulus of rigidity (B) bulk modulus

(C) flexural rigidity (D) torsional rigidity

Lscdlil A Flsun olil A A B eulda 8 dl ofli A i Gedadl Hedd [Qaan -
ol B Hi Geadadl HedH (el L licd wellel

Total load W w
£ ! ~E 7 ! -P:E
{a) Beam A (b) Beam B

(A)1/2 (B)13 (C)U4 (D)1/8
iells adouusiz wse 3 ¥l 2 D B, dl adl dien: Hid-e s SAAlal e
Yol 2l

D3 n D3 m D* n D*

(A) =~ B) —- ©) = D) —-

lells 2wse 3 Fell AR AN D V. dl Al eall 2uu3le adl 2is Yot il
mxtxD3 mxtxD3 7 xtxD3 7 xTxD3

(A —; B) —— ©€)—; D) ——

gl eafaa s A€l Aasdaaollny Fdl douS L. 2 Ui C U W -l
(BERUR AL V. dl HedH [Aua sul [Blg R @llal.

w

Ml A

A B

(A) point A (B) pointB (C) pointC (D) between points B and C
3Alellar olld 3 -l cdousS L€ axey oflldql uH2 2uol U w Al AHRQAId ¢l
AL 8. cll Al HedH LUl %LLell

wi3 wid

_ _ _ wid _ wid
(A) 65 = (B) 65 = ©) 05 =1 (D) 6 =5,

3dleflaz ofln 3 ¥l dousS L& anes olli-dl A4 UL U w Al AH[RAA]d ¢
AL Y. dl dg HedH [Aaa weudal
_wlt _wlt _wit _wit
A ys=5; @w=5; Oy=r; O)ys=5
oflvul A-GloL A VL AGloL HiA~2 53l .......
(A) equal to (B) less than (C) more than (D) directly proportional to

ALl A 25Aa oflHAL AHA QU0 UR Wl AH[QAA IR @ldldl Sld dl dis-e
S Si215A&R o WAL FRALAL.

(A) lies in the centre of the beam (B) lies at the ends of the beam

(C) depends upon the length of beam (D) does not exist

ALEL A 25A@ oflHAL 3egui cUR Aldl Sld dl Ax-ael 2sdlal 20812 el

(A) a right angled triangle (B) an isosceles triangle
(C) an equilateral triangle (D) a rectangle
251l oL wizsIA donda Sld dl Anl Sl Usl -l wesl sdaid ?
(A) simply supported beam (B) fixed beam
(C) overhanging beam (D) cantilever beam
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lluz AR A oliSlHi AR 2S5 A8 o, Yol Ul
TV 2C V72 2¢
AN B O O—=
ROl oo g sul ugdl SAs ol sl sraidl amdn sdan ?

(A) strain energy (B) resilience

(C) proof resilience (D) impact energy

s DSl Sl eld A ollogl ¥Sl Sl Sl Adl SlAH HIZ AL YAHE C o ued
EEICT)

(A) 1/2 B)1 ©)2 (D) 4

Attempt any four questions from Q-2 to Q-8

Q-2

Q-3

Q-5

(@)
(b)

(©)

(@)

(b)
(©

(@)

(b)

(@)

(b)

(@)

(b)

Attempt all questions

Ai=glotl el s Ll dvil

3 Hlez dousS aladl 3-dleflaz ol ux 20 kN/m <t uHQuIld ¢ sl 53 .
3dlellaz Al ysd DSl U a0l A [Qad- el E=2X10° N/mm® 247 1= 200 cm’
v UL

(1) scdoin 2udm (2) mnael 2udu
(3) Aa(loL HiR-e (¥) elolloL Hin-e

Attempt all questions

AL pusde M2 s usdl iR

(i) Circular section, (ii) Hollow circular section, (iii) T-section, (iv) I-section, (V)
Rectangular section.

s doALA Sl w200 mm X 150 mm €. a-l aioll a3l ux 240 kN -
GeA-Eld GLR AL 9. %l YeidH MlAellHg Heu A Sld dl Gd~fdl 2ial

yer Al Yoill valel anonal

Attempt all questions

gl Ml elde W W2 sdAoin 2 angel >udu el
90kN

JOkN,/m

3m c 2m D 1m

Ra=82.5kN Rg=97.5kN

150 mm X 300 mm #iu-L 4 m aiotl A€l . 25aa dialert wesiHl 2uvl doussS
GUR 50 kKN/M Ll AH[QAAI A G @Al 9. Wil HedH 3101 247 [Qaa el ?
Attempt all questions

4m aictl 1€l A 2sdal doraizAu ol GsisS 300 mm 9 ol AxA Qs 120
N/mm’ sl aad < €l dl axe =8 X 10° mm* dia dl ollx eanzl enzw 530
Aslcdl AH[AAT | L 2iEl

4 m <l duoLL YR ALEL A 2sdal westHl 1M 2o U 30 kN/m Al uH@Qalda
GULR 1A OUOUAL HEMHE UR 40 kN/m <l [BIgeiz cldl 9. i wiest-l sdAsin 1A
gl 2ugslaxil el

Attempt all questions

s FLlelaz ofln 2 HleR aioll ¥ a-it Gu 10 Sl -/l Al aHlAdId suR qAyel
dotlsS BUR Al © %l HedH AHA UlAein 200 MPa &l dl UGS USEBAUoLL
oflHAl U WLl

s Wl adousiz deidl olell A el @A 2igsi 300 mm A 250
mm € Al stel+l a1z 42 10 kN i cuR sl 53 & dl 2USHEHL Alldl HedH
1A YrdH MlAlGiol W, 21 SlaZloy A SIAALH YLl SR
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Q-7

Q-8

(@)

(b)

(@)
(b)

Attempt all questions

25 Ylell  ALRU 1d™H 8 m Aol 9. Al 15 9SL Slsu 2 ollosl st R+ ©  uien
G, o1sled MY 500 mm A e HIW 400 mm € YR AL Y-l Gualol 530
AALHA A%t WL %L A58 3522 2 Gl 17 E= 2X10° N/mm”

4 {122 aioll Wl agulsix AL Vil @R 50 mm 9 -l 4R 25 kN -l
ACAHA GHIR APl B 3522 245 Al 5 aS ga- Yol usedl sian-l »usde-l
oSt el SlamL ot st Ml-lot2en 9. E= 2X10° N/mm’

Attempt all questions

P15 100 mm AL AllS A1s2 200 RPM ¢l 52 9. 1 150 kW wiaR ai-aHle s
£ dl AlseHl Geun adl N 2 sl

A2AAL ol 2L

2lél vl 20l

iRl N areuil avil

HRUS s18L ed g,

wlel i iis SRk 2ed g

cila AL Hl curval il

WELR ASAA HISYAA Ded g ?

R A S wse RNed gy ?
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