
Page 1 || 6 

 

 

Enrollment No: _______________________         Exam Seat No:_______________________ 

C.U.SHAH UNIVERSITY 
Winter Examination-2015 

 

Subject Name : Mechanics of Structures  
 

Subject Code : 2TE03MST1                                                       Branch : Diploma (Civil) 

    

Semester : 3     Date : 10/12/2015      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 change in length due to a tensile or compressive force acting on a body is 

given by 

(A)       (B)       (C)       (D)  

01 

 b)  When a change in length takes place, the strain is known as 

(A) linear strain    (B) lateral strain    (C) volumetric strain    (D) shear strain 

01 

 c)  The ratio of the lateral strain to the linear strain is called 

(A) modulus of elasticity         (B) modulus of rigidity  

(C) bulk modulus                    (D) Poisson’s ratio 

01 

 d)  A beam extending beyond the support is called 

(A) simply supported beam        (B) fixed beam     

(C) overhanging beam               (D) cantilever beam 

01 

 e)  A beam which is fixed at one end free at other is called 

(A) simply supported beam       (B) fixed beam     

(C) overhanging beam               (D) cantilever beam 

01 

 f)  When a cantilever beam is loaded with a point load at the free end, the bending 

moment diagram will be a 

(A) horizontal straight line      (B) vertical straight line     

(C) inclined straight line         (D) parabolic line 

01 

 g)  The point of contraflexure is a point where 

(A) shear force changes sign      (B) bending moment changes sign     

(C) shear force is maximum       (D) bending moment is maximum 

01 

 h)  In a simple bending of beams, the stress in the beam varies 

(A) linearly    (B) parabolically    (C) hyperbolically    (D) elliptically 

01 

 i)  A section of beam is said to be in pure bending, if it is subjected to 

(A) constant bending moment and constant shear force    

(B) constant shear force and zero bending moment    

(C) constant bending moment and zero shear force    

01 
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(D) none of the above 

 j)  The neutral axis of the cross section a beam is that axis at which the bending 

stress is 

(A) zero    (B) minimum    (C) maximum    (D) infinity 

01 

 k)  The maximum deflection of a cantilever beam of length l with a point load W at 

the free end is 

(A)      (B)      (C)      (D)  

01 

 l)  The maximum deflection of a cantilever beam of length l with a uniformly 

distributed load of w per unit length is 

(A)      (B)      (C)      (D)  

01 

 m)  Transverse fillet welds are designed for 

(A) tensile strength           (B) compressive strength     

(C) shear strength             (D) bending strength 

01 

 n)  When a column is subjected to an eccentric load, the stress induced in the column 

will be 

(A) direct stress only      (B) bending stress only 

(C) shear stress only       (D) direct and bending stress both 

01 

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

Q-2  Attempt all questions (14) 

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

 

07 

 (b) Draw shear force and bending moment diagram for the beam shown below. 

 

07 

Q-3  Attempt all questions (14) 

 (a) A rectangular section of beam 200mm x 300mm is simply supported over a span 

4m. It is subjected to UDL 12 kN/m over entire span. Find maximum bending 

stress and draw bending stress distribution diagram. 

07 

 (b) A cantilever beam of span 3.0 m is carried u.d.l. of 40 kN/m for entire span. 

Cross section of beam is 200 mm x 400 mm. Draw a shear stress distribution 

diagram for maximum shear force. 

07 

Q-4  Attempt all questions (14) 

 (a) Explain core of section for different cross sections. 07 

 (b) A concrete block of a 2 m x 2 m size in cross section weighing 100 kN is 

subjected to an eccentric load of 20 kN. Find the eccentricity of the load 

07 
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applied if the maximum stress is equal to 1.8 times the min. stress. 

Q-5  Attempt all questions (14) 

 (a) Derive the equation of bending    07 

 (b) A rectangular section is used as a simply supported beam of 4.0 m length. It 

carries a uniformly distributed load of 40 kN/m of full length along with a central 

point load of 30 kN. Find width and depth of section if maximum bending stress 

in the beam is not exceed 250 N/mm
2
. The depth of section is twice the width of 

section. 

07 

Q-6  Attempt all questions (14) 

 (a) Define following terms: 

(i) Shear stress, (ii) Bending stress, (iii) Modulus of elasticity, (iv) Principle of 

superposition of forces, (v) Modular ratio. 

05 

 (b) Explain shear stresses distributions for circular section. Prove that τmax = 1.33τave. 05 

 (c) Write short note on efficiency of bolted joints. 04 

Q-7  Attempt all questions (14) 

 (a) In a steel bar of 20 mm x 20 mm cross section and 1600 mm length, a tensile load 

of 100 kN is applied. If E = 2 x 10
5
 N/mm

2
 & μ = 0.25, find change in length, 

width and thickness. 

07 

 (b) A point is subjected to a tensile stress of 60 N/mm
2
 and compressive stress of 40 

N/mm
2
 acting on two planes mutually perpendicular and also a shear stress of 15 

N/mm
2
. Determine the principal stresses as well as maximum shear stress. 

07 

Q-8  Attempt all questions (14) 

 (a) A simply supported beam is 5 m in span it is 300 mm x 400 mm in cross section 

it carries a central point load of 10 kN and uniformly distributed load of 15 kN/m 

over entire span calculate the maximum deflection. Take E = 2 x 10
5
 N/mm

2
. 

07 

 (b) Two plates of 20 mm thicknesses are to be connected by a single bolted lap joint 

with bolts of 18 mm nominal diameter. Find the necessary pitch of the bolts. 

Take, s = 10 N/mm
2
, ƒb = 300 N/mm

2
 and ƒt = 120 N/mm

2
. 

07 
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Q-1  Attempt the following questions: 

 
(14) 

 a)  AM0L p5Z TF6 A/ S[ NF/GF SFZ6[ ,\AF.DF\ YTF O[ZOFZG]\ ;]+ H6FJMP 

(A)       (B)       (C)       (D)  

01 

 b)  HIFZ[ ,\AF.DF\ O[ZOFZ YFI TM T[JF :8=[.GG[ X]\ SC[JFIP 

(A) linear strain    (B) lateral strain    (C) volumetric strain    (D) shear strain 
01 

 c)  ,[8Z, :8=[.G VG[ ,LGLIZ :8=[.GGF U]6MTZG[ X]\ SC[JFIP 

(A) modulus of elasticity         (B) modulus of rigidity  

(C) bulk modulus                    (D) Poisson’s ratio 

01 

 d)  ALDG[ 8[SFYL VFU/ ,\AFJJFDF\ VFJ[ TM T[G[ X]\ SC[JFIP 

(A) simply supported beam        (B) fixed beam     

(C) overhanging beam               (D) cantilever beam 

01 

 e)  V[S K[0[ OL1F VG[ ALHF K[0[ O|L CMI T[JF ALDG[ X]\ SC[JFIP 

(A) simply supported beam       (B) fixed beam     

(C) overhanging beam               (D) cantilever beam 

01 

 f)  S[g8L,LJZ ALD p5Z O|L K[0[ AL\N]EFZ ,UF0JFDF\ VFJ[ TM T[GM A[g0L\U DMD[g8 

0FIFU|FD S[JM AGX[Pm 

(A) horizontal straight line      (B) vertical straight line     

(C) inclined straight line         (D) parabolic line 

01 

 g)  5M.g8 VMO SMg8=FO,[1FZ V[ V[JM 5M.g8 K[ S[ HIF\PPPP 

(A) shear force changes sign      (B) bending moment changes sign     

(C) shear force is maximum       (D) bending moment is maximum 

01 

 h)  ALDGF ;Ld5, A[g0L\UDF\ ALDDF\ YTF :8=[;GM O[ZOFZ S[JM CX[Pm 

(A) linearly    (B) parabolically    (C) hyperbolically    (D) elliptically 
01 

 i)  ALDGF ;[SXGG[ %IMZ A[g0L\UDF\ K[ T[D SC[JFI4 HM T[GF 5ZPPPPPP 

(A) constant bending moment and constant shear force    

(B) constant shear force and zero bending moment    

(C) constant bending moment and zero shear force    

(D) none of the above 

01 

 j)  ALDGF SM; ;[SXGGF gI]8=, Vl1F; V[ V[JL Vl1F; K[ S[ HIF\ A[g0L\U :8=[;PPPPPPP 

(A) zero    (B) minimum    (C) maximum    (D) infinity 
01 

 k)  S[g8L,LJZ ALD S[ H[GL ,\AF. L CMI VG[ T[GF D]ST K[0F 5Z AL\N] EFZ W ,FUTM 

CMI TM T[DF\ YT]\ DCTD lJR,G H6FJMP 

(A)      (B)      (C)      (D)  

01 

 l)  S[g8L,LJZ ALD S[ H[GL ,\AF. L CMI VG[ T[GF 5Z udl 5|lT V[SD ,\AF.DF\ W ,FUTM 

CMI TM T[DF\ YT]\ DCTD lJR,G H6FJMP 

 (A)      (B)      (C)      (D)  

01 

 m)  8=FghJ;" OL,[8 J[<0 X[GF DF8[ 0LhF.G SZJFDF\ VFJ[ K[Pm 

(A) tensile strength           (B) compressive strength     

(C) shear strength             (D) bending strength 

01 
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 n)  HM SM,D p5Z lJQFDS[gN=LI EFZ ,UF0JFDF\ VFJ[ TM SM,DDF\ S[JF 5|SFZG]\ :8=[; 

pNEJX[Pm 

(A) direct stress only      (B) bending stress only 

(C) shear stress only       (D) direct and bending stress both 

01 

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

Q-2  Attempt all questions (14) 

 (a) VFS'lTDF\ NXF"J[, ALD DF8[ XLIZ OM;" 0FIFU|FD T[DH A[g0L\U DMD[g8 0FIFU|FD NMZMP 

 

07 

 (b) VFS'lTDF\ NXF"J[, ALD DF8[ XLIZ OM;" 0FIFU|FD T[DH A[g0L\U DMD[g8 0FIFU|FD NMZMP 

 

07 

Q-3  Attempt all questions (14) 

 (a) 200mm x 300mm VF0 K[N WZFJTF ;FNL ZLT[ 8[SJ[,F ALDGM UF/M 4m K[P HM T[GF 

5Z  UDL 12 kN/m GM  u.d.l ,UFJJFDF\ VFJ[ TM pT5gG YT]\ DCTD GDG 5|lTA/ 

XMWM TYF GDG 5|lTA/ lJTZ6 0FIFU|FD NZMP 

07 

 (b) 3.0 m ,F\AF V[S S[lg8,LJZ ALD p5Z 40 kN/m GM ;DlJTZLT EFZ ,FU[ K[P ALDGF 

VF0K[NG]\ DF5 200 mm x 400 mm K[P ALDGF VF0K[NDF\ DCTD ST"GEFZ DF8[ ST"G 

5|lTA/ lJTZ6 VF,[B NMZMP  

07 

Q-4  Attempt all questions (14) 

 (a) H]NF H]NF VF-K[N DF8[ SMZ VMO ;[SXG ;DHFJMP 07 

 (b) 
V[S SMS|L8GF a,MSGF DF5 2 m x 2 m GF VG[ T[G]\ JHG 100 kN K[ T[GF 5Z 20 kN. 

GM pTS[gN=LT EFZ ,FU[ K[P HM a,MSDF\ pNEJTL DCTD 5|lTA/GL lT|JTF T[GL 

,W]TD 5|lTA/GL T|LJTF SZTF 1.8 U6L CMI TM ,FUTF pTS[gN=LT EFZGL pTS[gN=LTF 

XMWMP 

07 

Q-5  Attempt all questions (14) 

 (a) A[lg0L\UG]\ ;]+ TFZJM    07 

 (b) V[S ,\ARMZ; VF0K[N 4.0 m ,\AF.GF ;FNF 8[SJ[, ALD DF8[ p5IMUDF\ ,LW[, 

K[PALD 5Z T[GL 5}Z[5}ZL ,\AF. 5Z 40 kN/m GM ;DlJTZLT EFZ T[DH T[GL 

,\AF.GL DwIDF\ 30 kN GM lAN]\EFZ JCG SZ[ K[P HM ALDDF\ DCTD GDG 5|lTA/GL 

lSD\T 250 N/mm
2
 YL JWTL G CMI TM ALDGL p\0F. T[DH 5CM/F. XMWMP ALDGL 

p\0F. T[GL 5CM/F. SZTF AD6L K[P 

07 

Q-6  Attempt all questions (14) 

 (a) GLR[GFGL jIFbIF VF5M: 

(i) ST"G 5|lTA/, (ii) GDG 5|lTA/, (iii) l:YlT :YF5STF DF5F\S, (iv) A/MGF 

5|tIFZM56GM lGID, (v) DM0I],Z U]6MTZ. 

05 

 (b) JT'/FSFZ VF0K[N DF8[ lXIZ :8=[; lJTZ6 ;DHFJM VG[  τmax = 1.33τave. ;FlAT 05 



Page 6 || 6 

 

 

SZMP 

 (c) AM<8[0 HM.g8GL V[OL;LIg;L lJX[ GM\W ,BMP 04 

Q-7  Attempt all questions (14) 

 (a) 1600 mm  ,\AF. TYF 20 mm x 20 mm VF0K[N WZFJTF ;/LIF 5Z 100 kN GM 

V1FLI B[\RF6EFZ ,FU[ K[PT[GFYL ;/LIFGL ,\AF.4 5CM/F. VG[ HF0F.DF\ YTM 

O[ZOFZ XMWMPE = 2 x 10
5
 N/mm

2
 TYF  μ = 0.25 ,MP 

07 

 (b) V[S lA\N] 5Z 60 N/mm
2
 G]\ TF6 5|lTA/ VG[ 40 N/mm

2
 G]\ NF/ 5|lTA/ V[SALHFG[ 

SF8B]6[ VFJ[,L ;5F8L 5Z ,FU[ K[P TNp5ZF\T 15 N/mm
2
 G]\ ST"G 5|lTA/ ,FU[ K[ 

TM D]bI 5|lTA/M VG[ DCTD ST"G 5|lTA/ XMWMP 

07 

Q-8  Attempt all questions (14) 

 (a) V[S ;FNF 8[SJ[, ALDGM UF/M 5 m K[P T[GF VF0K[NG]\ DF5 300 mm x 400 mm K[P HM 

T[GF 5Z 10 kN GM lAN]\EFZ DwIDF\ VG[ 15 kN/m GM ;DlJTZLT EFZ VFBF UF/F 

5Z ,FUTM CMITM ALDG]\ DCTD lJR,G XMWMPE = 2 x 10
5
 N/mm

2
 ,MP 

07 

 (b) 20 mm GL HF0F.GL A[ %,[8MG[ ;L\U, AM<8[0 ,[5 HM.g8YL SG[S8 SZ[, K[P AM<8GM 

GMlDG, jIF; 18 mm K[P AM<8GL H~ZL 5LR XMWMP 

s = 10 N/mm
2
, ƒb = 300 N/mm

2
 VG[ ƒt = 120 N/mm

2
 ,MP 

07 

 

 

 

 

 


