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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 

as 

(A) modulus of rigidity           (B) bulk modulus  

(C) flexural rigidity                 (D) torsional rigidity 

01 

 b) Two fixed beams A and B are shown in fig. The ratio of maximum 

deflection of beam ‘A’ to maximum deflection of beam ‘B’ is. 

 

 (A) 1/2      (B) 1/3        (C) 1/4      (D) 1/8 

01 

 c) The polar moment of inertia of a solid circular shaft of diameter (D) is 

(A) 
𝜋 𝐷3

16
         (B)   

𝜋 𝐷3

32
             (C) 

𝜋 𝐷4

32
            (D)   

𝜋 𝐷4

64
 

01 

 d) The torque transmitted by a solid shaft of diameter (D) is 

(A) 
𝜋 × 𝜏 × 𝐷3

4
         (B)   

𝜋 × 𝜏 × 𝐷3

16
             (C) 

𝜋 × 𝜏 × 𝐷3

32
            (D)   

𝜋 × 𝜏 × 𝐷3

64
 

01 

 e) A simply supported beam of length l carries a point load W at a point C as 

shown in Fig. The maximum deflection lies at 

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

01 

 f) The maximum slope of a cantilever beam of length l with a uniformly 

distributed load of w per unit length over entire span is 

 (A) 𝜃𝐵  = 
𝑤𝑙3

2𝐸𝐼
        (B) 𝜃𝐵  = 

𝑤𝑙3

6𝐸𝐼
          (C) 𝜃𝐵  = 

𝑤𝑙3

16𝐸𝐼
            (D) 𝜃𝐵  = 

𝑤𝑙3

24𝐸𝐼
     

01 

 g) The maximum deflection of a cantilever beam of length l with a uniformly 01 
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distributed load of w per unit length over entire span is 

 (A) 𝑦𝐵= 
𝑤𝑙4

3𝐸𝐼
        (B) 𝑦𝐵= 

𝑤𝑙4

8𝐸𝐼
         (C) 𝑦𝐵= 

𝑤𝑙4

16𝐸𝐼
         (D) 𝑦𝐵= 

𝑤𝑙4

48𝐸𝐼
     

 h) The bending stress in a beam is …… bending moment. 

(A) equal to   (B) less than    (C) more than   (D) directly proportional to 

01 

 i) 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 

01 

 j) The bending moment diagram for a simply supported beam loaded in its 

centre is 

(A) a right angled triangle              (B) an isosceles triangle 

(C) an equilateral triangle              (D) a rectangle 

01 

 k) A beam extending beyond the support is called 

(A) simply supported beam              (B) fixed beam 

(C) overhanging beam                      (D) cantilever beam 

01 

 l) The strain energy stored in a body due to shear stress, is 

(A) 
𝜏 𝑉

2𝐶
        (B) 

2𝐶

𝜏 𝑉
       (C) 

𝑉 𝜏2

2𝐶
       (D) 

2𝐶

𝑉 𝜏2
 

01 

 m) 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 

01 

 n) 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        (C) 2        (D) 4 

01 

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

Q-2  Attempt all questions (14) 

 (a) Write assumptions made in the theory of bending. 05 

 (b) 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
5
 N/mm

2
 and I = 200 cm

4
. 

05 

 (c) Define the following terms: (i) shear force diagram, (ii) bending moment 

diagram, (iii) sagging moment, (iv) hogging moment. 

04 

Q-3  Attempt all questions (14) 

 (a) Draw core for the following sections: (i) Circular section, (ii) Hollow 

circular section, (iii) T-section, (iv) I-section, (v) Rectangular section. 

05 

 (b) 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. 

05 

 (c) Explain limitations of Euler’s equation. 04 

Q-4  Attempt all questions (14) 

 (a) Draw shear force and bending moment diagram for the beam shown in 

figure. 

07 
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 (b) 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. 

07 

Q-5  Attempt all questions (14) 

 (a) 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
2
 and I = 8 x 10

6
 mm

4
, 

Find u.d.l. per meter which this beam can carry. 

07 

 (b) 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. 

07 

Q-6  Attempt all questions (14) 

 (a) 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. 

07 

 (b) 1) 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. 

07 

Q-7  Attempt all questions (14) 

 (a) 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
5
 N/mm

2
. 

07 

 (b) 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
5 

N/mm
2
. 

07 

Q-8  Attempt all questions (14) 

 (a) A solid shaft 100 mm in diameter rotates at 200 rpm. It transmits 150 kW 

power. Find shear stress in shaft. 

07 

 (b) Answer the following: 

(i) Define torque. 

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

(iii) 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? 

07 
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Q-1  Attempt the following questions: 

 
(14) 

 a) I\UGM DF5F\SsEf VG[ DMD[g8 VMO .G[XL"IF sIf GF  U]6FSFZG[  X]\ SC[JFI m 01 

  (A) modulus of rigidity           (B) bulk modulus  

(C) flexural rigidity                 (D) torsional rigidity 

 

 b) VFS'TLDF\ A[ OLS; ALDM  A VG[ B  NXF"J[, K[  TM ALD A  DF\ pNEJTF DCTD lJR,G VG[ 

ALD  B DF\ pNEJTF DCTD lJR,GGM U]6MTZ H6FJM 

01 

  

 

 (A) 1/2      (B) 1/3        (C) 1/4      (D) 1/8 

 

 c) XM,L0 JT]"/FSFZ XFO8 S[ H[GM  jIF; D  K[P TM T[GL  5M,FZ DMD[g8 VMO .G[XL"IF XMWJFG]\ 

;]+ VF5M  

01 

  (A) 
𝜋 𝐷3

16
         (B)   

𝜋 𝐷3

32
             (C) 

𝜋 𝐷4

32
            (D)   

𝜋 𝐷4

64
  

 d) XM,L0  XFO8 S[ H[GM  jIF; jIF; D  K[P TM T[GF NJFZF  8=Fg;DL8 YTF  8MS"G]\ ;]+ VF5M 01 

  (A) 
𝜋 × 𝜏 × 𝐷3

4
         (B)   

𝜋 × 𝜏 × 𝐷3

16
             (C) 

𝜋 × 𝜏 × 𝐷3

32
            (D)   

𝜋 × 𝜏 × 𝐷3

64
  

 e) VFS'TLDF\ NXF"J[,   V[S ;FNL  ZLT[ 8[SJ[, ALD S[  H[GL ,\AF. L K[P VG[ 5M.g8 C  5Z W  GM 

lAN]\EFZ ,FU[ K[P TM  DCTD lJR,G SIF lAN]  5Z ,FUX[P 

01 

  

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

 

 f) S[g8L,LJZ ALD S[ H[GL ,\AF. L K[  T[DH ALDGF  ;DU| UF/F 5Z w GM ;DlJTZLT EFZ 

,FU[ K[P TM T[GM DCTD -F/ H6FJM 

01 

  (A) 𝜃𝐵  = 
𝑤𝑙3

2𝐸𝐼
        (B) 𝜃𝐵  = 

𝑤𝑙3

6𝐸𝐼
          (C) 𝜃𝐵  = 

𝑤𝑙3

16𝐸𝐼
            (D) 𝜃𝐵  = 

𝑤𝑙3

24𝐸𝐼
      

 g) S[g8L,LJZ ALD S[ H[GL ,\AF. L K[  T[DH ALDGF  ;DU| UF/F 5Z w GM ;DlJTZLT EFZ 

,FU[ K[P TM T[G] DCTD lJR,G  H6FJM 

01 

  (A) 𝑦𝐵= 
𝑤𝑙4

3𝐸𝐼
        (B) 𝑦𝐵= 

𝑤𝑙4

8𝐸𝐼
         (C) 𝑦𝐵= 

𝑤𝑙4

16𝐸𝐼
         (D) 𝑦𝐵= 

𝑤𝑙4

48𝐸𝐼
      

 h) ALDDF\  A[g0L\U :8=[; V[ A[g0L\U DMD[g8 SZTF PPPPPPP 01 

  (A) equal to   (B) less than    (C) more than   (D) directly proportional to  

 i) ;FNL ZLT[ 8[SJ[,  ALDGF ;DU| UF/F 5Z w  GM ;DlJTZLT EFZ ,FUTM CMI TM  5M.g8 

VMO SMg8=FO,[1FZ G]\ :YFG H6FJMP 

01 

  (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 

 

 j) ;FNL ZLT[ 8[SJ[,  ALDGF S[gN=DF\  EFZ ,FUTM CMI TM  GDGW}6" VFS'TLGM  VFSFZ H6FJM 01 

  (A) a right angled triangle              (B) an isosceles triangle 

(C) an equilateral triangle              (D) a rectangle 

 

 k) 8[SFGL  VFU/ 5F80FG[ ,\AFJ[, CMI TM  T[G[ S[JF 5|SFZGM 5F80M SC[JFI m 01 

  (A) simply supported beam              (B) fixed beam 

(C) overhanging beam                      (D) cantilever beam 
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 l) XL5Z :8=[;G[ ,LW[ AM0LDF\  ;\U|FCFI[,  :8=[.G V[GHL" G]\ ;]+ VF5M 01 

  (A) 
𝜏 𝑉

2𝐶
        (B) 

2𝐶

𝜏 𝑉
       (C) 

𝑉 𝜏2

2𝐶
       (D) 

2𝐶

𝑉 𝜏2  

 m) :8=[.GL\U  A/ N]Z SIF" 5KL  :8=['.G[0  AM0LGL  SFI" SZJFGL  1FDTFG[ SC[JFI m 01 

  (A) strain energy                   (B) resilience 

(C) proof resilience               (D) impact energy 

 

 n) V[S K[0M  OLS; CMI  VG[ ALHM K[0M  OL| CMI T[JF SM,D DF8[ I],ZGF  ;]+DF\ C  G]\ D]<I 

H6FJM 

01 

  (A) 1/2          (B) 1        (C) 2        (D) 4  

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

Q-2  Attempt all questions (14) 

 (a) A[g0L\UGL YLIZLGL WFZ6FVM ,BM 05 

 (b) # DL8Z ,\AF. WZFJTF  S[g8L,LJZ ALD 5Z  20  kN/m  GM ;DlJ5ZLT EFZ SFI" SZ[ K[P  

S[g8L,LJZGF D]ST K[0F 5Z –-F/  VG[ lJR,G XMWM  E = 2 X 10
5
  N/mm

2
   VG[ I= 200  cm

4
   

05 

 (c) jIFbIF VF5M  

s!f ST"GA/ VF,[B              sZf GDGW'6" VF,[B 

s#f ;[UL\U DMD[g8                  s$f CMUL\U DMD[g8” 

04 

Q-3  Attempt all questions (14) 

 (a) GLR[GF VF0K[N DF8[  SMZ VFS'TL NMZM 

(i) Circular section, (ii) Hollow circular section, (iii) T-section, (iv) I-section, (v) 

Rectangular section. 

05 

 (b) V[S ,\ARMZ;  SM,DG]\ DF5 200 mm X 150 mm K[P T[GL ,F\AL WZL 5Z  240 kN  GM 

ptS[gN=LT EFZ ,FU[ K[P  HM gI]GTD 5|lTALDG] D]<I X}gI CMI TM ptS[gN=TF XMWM 

05 

 (c) I],ZGF ;]+GL DIF"NF  ;DHFJM   04 

Q-4  Attempt all questions (14) 

 (a) VFS'TL  DF\  NXF"[J[,  5FIF DF8[ ST"GA/ VG[ GDGW}6" VF,[B NMZM 07 

  

 

 

 (b) 150 mm X 300 mm DF5GF 4 m  ,F\AF  ;FNL ZLT[  8[SJ[,  5M,FNGF  5F80FGL   VFBL ,\AF. 

p5Z 50 kN/M GM  ;DlJTZLT EFZ ,FU[ K[P 5FIFGM DCTD -F/ VG[ lJR,G XMWM m 

07 

Q-5  Attempt all questions (14) 

 (a) 4 m  ,F\AF ;FNL ZLT[  8[SJ[,F ,\ARMZ; ALDGL p\\\0F. 300 mm K[ HM  GDG 5|lTA/ 120  
N/mm

2
  SZTF  JWT]\ G CMI  TM  T[DH I = 8 X 10

6
  mm

4
  CMI TM  ALD NJFZF  WFZ6 SZL  

XSFTM  ;DlJTZLT EFZ XMWM 

07 

 (b) 4 m GF  UF/F 5Z ;FNL ZLT[ 8[SJ[,F 5F80FGF  ;DU| UF/F 5Z  30 kN/m  GM ;DlJTZLT 

EFZ  VG[ UF/FGF DwIDF\ 5Z  40 kN/m  GM lAN\]EFZ ,FU[ K[P VF 5F80FGL  ST"GA/  VG[ 

GDGW}6" VFS'lTVM NMZM 

07 

Q-6  Attempt all questions (14) 

 (a) V[S S[g8L,LJZ ALD 2 DL8Z ,F\AM K[  T[GF p5Z  !_ SL gI]qDL GM ;DlJTZLT EFZ ;\5'6" 

,\AF. p5Z ,FU[ K[ HM  DCTD GDG 5|lTA/ 200 MPa CMI  TM UM/FSFZ  VF0K[NJF/F  

ALDGM jIF; XMWM 

07 

 (b) 2) V[S 5M,F JT]"/FSFZ  :T\EGM  ACFZGM  T[DH V\NZGM jIF; VG]S|D[  300 mm   VG[  250 
mm  K[[  T[GL ACFZGL WFZ 5Z  10 kN  GM EFZ SFI"  SZ[ K[  TM VF0K[NDF\ ,FUTF DCTD 

VG[ gI]GTD 5|lTlA\AM XMWM4 :8[=; 0L:8=LaI]XG 0FIFU|FD 56 NMZM 

 

 

 

07 
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Q-7  Attempt all questions (14) 

 (a) 

V[S 5M,M   RMZ; :T\E 8 m ,F\AM K[P  T[GM V[S K[0M OLS; VG[ ALHM K[0M lCgH K[   5M,F 

:T\EG]\  ACFZG]\ DF5 500 mm  VG[ V\NZG]\ DF5 400 mm K[ I],ZGF  ;]+GM p5IMU  SZL 

;,FDT JHG XMWM HM ;[O8L  O[S8Z Z CMI VG[ E= 2X10
 5

 N/mm
2
 

07 

 (b) 4 DL8Z ,F\AF  5M,F  JT]/FSFZ  :T\EGM  V\NZGM  jIF;  50 mm K[ T[GF 5Z 25 kN GM 

;,FDT EFZ ,FU[ K[  O[S8Z VMO ;[O8L 5 ,. I],ZGF  ;]+GL  DNNYL SM,DGF VF0K[NGL  

HF0F. XMWM   SM,DGF A\G[ K[0F DLGLUZ[,F K[P E= 2X10
 5

 N/mm
2
 

07 

Q-8  Attempt all questions (14) 

 (a) V[S 100 mm  jIF;GM ;M,L0 ;FO8 200 RPM  YL OZ[ K[P  VG[  150 kW 5FJZ 8=Fg;DL8 SZ[ 

K[ TM ;FO8DF\ pt5G YTM XLIZ :8=[; XMWM 

07 

 (b) GLR[GF HJFAM VF5M  07 

  8MS"GL  jIFbIF VF5M   

  8M;"GGL YLIZLGL WFZ6FVM ,BM   

  DZM0 SM6 V[8,[ X]  

  5M,FZ DMD[g8 VMO .GlX"IF V[8,[ X]\  

  8M;"G, ZLHL0L8L GL jIFbIF VF5M   

  5M,FZ ;[SXG DM0I],; V[8,[ X] m  

  lXIZ :8[=; .G XFO8 V[8,[ X] m  

 


