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GUJARAT TECHNOLOGICAL UNIVERSITY 
Diploma Engineering Semester –IV Examination Dec. - 2011 

Subject code: 331904                              Date: 05/12/2011 

Subject Name: Strength of Material 

Time:  10.30 am – 1.00 pm                                      Total Marks: 70 
Instructions: 

1. Attempt all questions.  

2. Make suitable assumptions wherever necessary. 

3. Figures to the right indicate full marks. 

4. English version is considered Authentic. 

5. Use of programmable calculator OR any mathematic aid are strictly prohibited. 

 

Q-1  Attempt any SEVEN     14 

(i) Define simple stress & strain  

(ii) Define Linear & lateral strain.  

(iii) Write Hooke's Law.  

(iv) Explain composite section with example.  

(v) Describe different types of beam with sketch.   

(vi) Define modulus section & Radius of gyration.  

(vii) Define slope & deflection with sketch.  

(viii) Describe effective length for different end condition of column.  

(ix) Define torque & angle of twist with sketch.  

(x) Define principal planes & stress with sketch.  

   

Q-2  

A (i) 

Draw stress- strain curve for tensile test on mild-steel and explain important points on curve. 04 

A (ii) Explain parallel axis theorem for moment of inertia with sketch. 03 

B (i) A round punch having compressive stress of 400 MPa is used to make a hole in 10mm thick 

plate. If maxi. shear stress induced in the plate is 250 MPa; then find size of the punch. 

04 

B (ii) A 25 mm diameter bar subjected to 50 kN axial tensile load. If an increase in length is 0.08 

mm for a gauge length of 160 mm & decrease in diameter is 0.0038 mm; then find young's 

modules & Poisson’s ratio 

03 

 OR  

(B)  Following observation are made during tensile test on mild-steel.   

(i) Original & final length of specimen :- 60 mm & 85 mm respectively 

(ii) Original & final diameter of specimen :- 12mm & 10.4mm respectively 

(iii) Extension & Load with in elastic limit :- 0.1 mm & 40 kN respectively 

(iv) Yield; Maximum & Breaking load :- 48 kN; 90 kN & 52 kN respectively 

Find values for following. 

(a) Modulus of elasticity   (b) Yield stress  (c) Maximum stress  

(d) Normal breaking stress   (e) Actual breaking stress  

(f) % Elongation in length   (g) % Reduction in c/s area. 

07 

Q-3(A) A simply supported beam 5 m long has a simple support with 1 m overhang on right end & 

another support at left end. It carries a down ward UDL of 20 kN/m on 2 m length from left 

support as well as on overhang part. It also carry a down load point load of 25 kN at midpoint 

between two supports. Draw load & support diagram and construct Shear Force & Bending 

Moment Diagram with important points. 

07 

       (B) Find Moment of Inertia about XX & YY axis for a T- Section having flange & web both as 

60 mm X 12 mm. 

07 



 OR  

Q-3 

A (i) 

Draw SF & BM Diagrams for a cantilever beam subjected to UDL of w kN/m over entire 

span L of the beam. 

03 

A (ii) Draw SF & BM Diagrams for a simply supported beam subjected to three point loads of 2P 

acting at equi-distance L/4 on the beam. 

04 

B (i) A simply supported beam has 6 m span carry a full UDL of 6 kN/m. If width of rectangular 

section of beam is 180 mm & maxi. Bending stress is 10 MPa; then find depth of the beam 

section. 

03 

B (ii) A 60 mm square section is removed centrally from a 120 mm diameter circular section which 

is used as simply supported beam of span 4 m. How much UDL on full span of the beam can 

carry; if maxi. bending stress is 200 MPa. 

04 

Q-4 

A(i) 

Write equation for slope & deflection at free end for the cantilever beam subjected UDL w 

over entire span L & point load P at free end. 

03 

     A(ii) Write equation for maxi. slope & maxi. deflection  for the simply supported beam subjected 

UDL w over entire span L & point load P at mid point. 

04 

      B(i) Define core of section & Draw it for rectangle and circle shape. 03 

     B(ii) A hollow circular column having 300 mm external diameter & 200 mm internal diameter, has 

a length of 5 m. Its one end is fix & other end is hinge. Find Euler’s safe load keeping factor 

of safety as 3. Take E= 200 GPa. 

04 

 OR  

Q-4(A) A hollow circular shaft has external diameter 200 mm & thickness 20 mm. The angle of twist 

in 3 m length at 180 RPM is 0.7 Degree. Find maxi. Shear stress & Power in kilo-Watt. Take 

C=80 GPa. 

07 

       (B) A semi elliptical spring has 900 mm span. The maxi. Bending stress & deflection induced in 

flats are 400 MPa  & 75 mm respectively, when it carry 5 kN load. If width to thickness ratio 

is 12 , find Nos. Of flats, Dimensions of flat & radious of curvature. Take E= 180 GPa. 

07 

Q-5(A) 75 MPa tensile & 100 MPa compressive stress accompanied by shear stress of 50 MPa are 

acting on two mutually perpendicular planes in a material. Find normal, shear & resultant 

stress on inclined plane making 55 degree with vertical plane. Also find principal planes & 

stress and mini/maxi. Shear stress & their planes by using Mohr’s circle method. 

07 

      B(i) Differentiate between Rivet joint & Weld joint. 04 

    B(ii) Explain different failure of rivet joint with sketch. 03 

 OR  

Q-5(A) List different test to be carryout on metal & explain any one in details with sketch. 07 

      B(i) Describe different types of spring with sketch. 03 

     B(ii) A 400 mm square concrete column is reinforced with 4 nos. Of 16 mm diameter bars. The 

column is subjected to axial compressive load of 800 kN. If modular ratio of steel to concrete 

is 16, then find stress developed in each material.  

04 



S], ;DI o ZP#_ S,FS   U]HZFTL   U]HZFTL   U]HZFTL   U]HZFTL       DCtTD U]6 o *_ 

5|xGo !   SM.56 ;FTGF HJFA VF5M !$ 
  (i) ;FNF 5|lTA/ VG[ lJSFZGL jIFbIF VF5MP  
  (ii) Z{lBS lJSFZ VG[ 5FxJ" lJSFZGL jIFbIF VF5M  
  (iii) C]SGM lGID ,BMP  
  (iv) pNFCZ6 VF5L SMd5MhL8 ;[SXG ;DHFJM  
  (v) ALDGF H]NF H]NF 5|SFZ VFS'lTYL J6"JMP  
  (vi) DM0I]<; VMO ;[SXG VG[ Z[0LI; VMO UFIZ[XGGL jIFbIF VF5MP  
  (vii) :,M5 VG[ 0LO,[SXGGL jIFbIF VFS'lT NMZL VF5MP  
  (viii) SM,DGL H]NL H]NL K[0F 5wWlT 5|DF6[ T[GL V;SFZS ,\AF. J6"JM  
  (ix) 8MS" VG[ V[gU, VMO 8JL:8GL VFS'lT NMZL jIFbIF VF5MP  
  (x) D]bI ;DT, VG[ T[GF 5|LTA/GL jIFbIF VFS'lT NMZL VF5MP  
5|xG o Z sVf (i) DF.<0 :8L, p5Z T6FJ 8[:8 DF8[GM :8=[;v :8=[.G VF,[B NMZL T[GF p5ZGF VUtIGF lA\N]VM ;DHFJMP _$ 
  (ii) DMD[g8 VMO .gXL"IF DF8[ ;DF\TZ V1FGM 5|D[I VFS'lT NMZL ;DHFJMP _# 
 sAf (i)  400 MPa GF NFA 5|lTA/ WZFJTF V[S UM/ 5\RYL  10 mm  HF0L %,[8DF\ SF6] 5F0JFDF\ VFJ[ K[P 

HM %,[8DF\ pt5gG YT] XLIZ :8=[; 250 MPa CMI TM 5\RGL ;F.h XMWMP 
_$ 

  (ii) 25 mm jIF;GF V[S ;/LIF p5Z 50 kN GM V1FLI T6FJ A/ ,FU[ K[P HM T[GL  160 mmGL U[H 
,[gYDF\  0.08 mm HM JWFZM  TYF jIF;D\F  0.0038 mm GM W8F0M YFI T[  I\+ DM0I],;  VG[ 
5M.;g; Z[XLIM XMWMP 

_# 

VYJF 
 sAf  :8L,GF V[S ;/LIFGF 8[g;F., 8[:8 NZdIFG GM\WFJFDF\ VFJ[, VJ,MSG GLR[ D]HA K[P _* 
  (i) :5[XLD[GGL D}/ VG[ V\lTD ,\AF. VG]S|D[  o  60 mm  VG[   85 mm  
  (ii) :5[XLD[GGL D}/ VG[ V\lTD jIF; VG]S|D[ o  12 mm  VG[  10.4 mm  
  (iii) .,F:8LS ,LDL8DF\ ,\AF .DF\ JWFZM VG[ A/ VG]S|D[ o  0.1 mm  VG[  40 kN  
  (iv) IL<04 DCtTD VG[ A|[SL\U ,M0 VG]S|D[ o  48 kN; 90 kN  VG[  52 kN  
   GLR[ H6FJ[, D]<IM XMWMP  
   sVf DM0I],; VMO .,F: 8L;L8L sAf IL<0 : 8=[; sSf  DCt TD :8=[; s0f GMD",  A|[SL\U :8[; s .f V[SI] V, 

A|[SL\U :8=[; sOf  @ .,MgU[XG .G ,[gY sUf @ ZL0SXG .G V[ZLIF     
 

5|xGo # sVf  5 m ,\AF.GF V[S ;FNL ZLT[ 8[SJ[, ALDGM HD6L AFH]GM K[0M  1 m VMJZC[U ZC[ T[ ZLT[ V[S ;5M8" 
K[ VG[ ALHM 0FAF K[0[ ;5M8" K[ P 0FAF K[0FYL  2 m ;]WL T[DH VMJZ C[U EFU p5Z GLR[ TZOGM  20 
kN/m GM ;DlJTZLT EFZ ,FU[ K[ T[DH A[ ;5M8"GF  DwI lA\N] V[  25 kN GM lA\N]EFZ GLR[ TZO  ,FU[ 
K[P ALD DF8[GM ,M0 0FIFU|FD NMZL T[GF ST"GA/  VG[ GDGW}6"  VF,[B  VUtIGF lA\N] ;FY[ NMZMP 

_* 

 sAf  60 mm x 12 mmGL O,[gH VG[ J[A A\gG[ CMI T[JF  T - ;[S XGGL  xx  VG[ yy V1F p5Z D MD[g8 
VMO .gXL"IF XMWMP 

_* 

VYJF 
5|xGo # sVf (i) S[g8L,LJZ ALD p5Z 5}6" ,\AF .    L DF\  w kN/m GM ;Dl JTZLT EFZ ,FUTM CMI TM T[ DF8[ 

ST"GA/  VG[ GDGW}6"  VF,[B NMZMP 
_# 

  (ii) ;FNL ZLT[ 8[SJ[, ALHDF\ +6 2P lA\N] EFZ   L/4 GF ;ZBF V\TZ[ ALD p5Z ,FUTF CMI TM T[ DF8[ 
ST"GA/ VG[ GDGW}6" VF,[B NMZMP 

_$ 

 sAf (i) V[S ;FNL ZLT[ 8[SJ[, ALDGM :5FG 6 m K[P T[GL 5}6" ,\AF. p5Z 6kN/m GM ;DlJTZLT EFZ ,FU[ 
K[P HM ALDDF\ ,\ARM Z; VF0K[NGL 5CM/F. 180 mm CMI VG[  DCtTD A[ g0L\U :8=[; 10 MPa CMI 
TM VF0K[NGL p\0F. XMWMP 

_# 

  (ii) 120 mm jIF;GF UM/ ;[SXGGL DwIDF\YL  60 mm GM RMZ; EFU SF-L GFBL D/TF ;[SXGGM ;FNL 
ZLT[ 8[SJ[, ALD TZLS[ p5IMUDF\ ,[JFDF\ VFJ[ K[P HM DCtTD A[g0L\UGF :8=[;  200 MPa  CMI TM 5}6" 
,\AF.DF\ S[8,F[ UDL ,FU[ T[ XMWMP 

_$ 

5|xGo $ sVf (i) S[g8L,LJZ ALD  p5Z 5}6" ,\AF. L DF\  w kN/m GM ;DlJZT ZLT EFZ T[DH D]S T K[0F p5Z lA\N] EFZ 
P kN ,FU[ K[P D]ST K[0F p5Z ,FUTF :,M5 VG[ 0LOS,[XGGF ;DLSZ6M ,BMP 

_# 

  (ii) ;FNL ZLT[ 8[SJ[, ALD p5Z 5}6"  ,\AF. L DF\  w kN/m  GM  ;DlJTZLT EFZ T[DH DwIl A\N] p5Z 
lA\N]EFZ P kN ,FU[ K[P DCtTD :,M5 VG[ DCtTD 0LO,[XGGF ;DLSZ6M ,BMP 

_$ 

 sAf (i) SMZ VMO ;[SXGGL jIFbIF VF5L T[ ,\ARMZ; VG[ JT]/F"SFZ VFSFZ DF8[ NMZMP _# 
  (ii) 300 mm jIF; VG[  200 mm VF\TZLS jIF; WZFJTF V[S 5F.5 5 m  ,F\AM K[ P H[GM V[S  K[0M _$ 



OLS; VG[ ALHM K[0M CLgH CMI T[JF SM,DGM O[S8Z VMO ;[O8L #  ZFBL I],Z ;,FDT EFZ XM WMP E = 
200 GPa  ,MP 

VYJF 
5|xGo $ sVf  V[S 5M,F JT]"/FSFZ XFO8GM AFCI jIF; 200 mm VG[  HF0F. 20 mm K[P  3 m ,F\AL 180 

RPM YL OZTL VF XFO8DF\ V[\U, VMO 8JL:8 0.70CMI4 TM DCtTD XLIZ :8=[; VG[ lSPJM8DF\ 5FJZ 
XMWMP C=80 GPa ,MP 

_* 

 sAf  V[S ;[DL .,[%8LS, S[Z[H :5|L\UGM :5FG 900 mm  K[P T[ 5 kN GM EFZ JCG SZ[ tIF Z[ T[GL 
58'LVMDF\  400 MPa GM DCtTD A[g0L\U :8=[; VG[ 75 mm 0LO,[SXG pN|EJ[ K[P 58'LGL 5CM/F. 
VG[ HF0F.GM U]6MtTZ 12 CMI TM 58'LGL ;\bIF4 58'LG]\ DF5 VG[  Z[0LI; VMO SJ["RZ XMWMP E=180 
MPa ,MP 

_* 

5|xG o5 sVf  5NFY"DF\ SF8B}6[ ZC[, A[ ;DT,M p5Z  75 MPa TF6 VG[ 100 MPa NFA 5|lTA/ p5ZF\T 50 
MPa GM XLIZ :8=[; ,FU[ K[P J8L"S, %,[G ;FY[ 550GF B}6[ VFJ[, +F\;F ;DT, p5Z ,FUTF GMD",4  
8[gHgXLI, VG[ 5lZ6FD 5|lTA/ XMWM T[DH l5|g;L5F, %,[G VG[ T[GF 5|lTA/ TYF gI}gTD q DCtTD 
XLIZ :8=[; VG[ T[GF %,[G DMCZ ;S", 5wWlTGM p5IMU SZL XMWMP 

_* 

 sAf (i) ZLJ[8 HM.g8 VG[ J[<0 HM.g8GM TOFJT ,BMP _$ 
  (ii) ZLJ[8 HM.g8GF H]NF H]NF E\UF6 VFS'lT NMZL ;DHFJMP _# 

VYJF 
5|xGo 5 sVf  WFT] p5Z SZJFDF\ VFJTF H]NF H]NF 8[:8GF GFDM ,BM VG[ UD[ T[ V[S 8[:8 VFS'lT ;FY[ lJ:TFZYL 

;DHFJMP 
_* 

 sAf (i) :5|L\UGF H]NF H]NF 5|SFZ VFS'lT NMZL J6"JMP _# 
  (ii) 400 mm DF5GF V[S RMZ; SM\S|L8 SM,DDF\  16 mm jIF;GF RFZ ;/LIF D}SJFDF\ VFJ[, K[P  VF 

SM,D p5Z 800 kN GM NFAA / ,FU[ K[P HM : 8L, VG[  SMS|L\8GM DM0I],Z U]6MtT Z 16 CMI TM  NZ[S 
D8LZLI,DF\ pt5g G YTM :8=[; XMWMP 

_$ 

******** 

 

 


