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Seat No.: ________                                                           Enrolment No.___________ 

GUJARAT TECHNOLOGICAL UNIVERSITY 
Diploma Engineering - SEMESTER–III • EXAMINATION – WINTER • 2014 

Subject Code: 330603 Date: 01-12-2014        

Subject Name: Mechanics of Structure - I 

Time: 10:30 am - 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. English version is considered to be Authentic. 
 

Q.1 (a) Define the terms: (any seven) 

1. Shear force                         5. Section modulus          

2. Hooke’s law                       6. Shear force diagram 

3. Bulk modulus                     7. Truss 

4. Yield stress                         8. Frame 

07 

 (b) A steel bar of 600 mm length long is subjected to axial compressive force of 

400 kN. At the load, elongation of the bar is found to be  

10 mm. Take µ = 0.3, E = 2 x 105 N/mm2. Find out original and final diameter 

of the bar. 

07 

    

Q.2 (a) The length of steam pipe is 20m at 20°C. It resists the expansion of steam 

which is passing through the pipe at 120°C temperature. Find out stress 

developed in the pipe. 

      α = 6 x 10-6 /°C, E = 1.6 x 105 N/mm².  

If external diameter of pipe is 20mm and internal diameter is 10mm. Find force 

develop in pipe. 

07 

 (b) A vertical steel rod connected with collar at free end. 30 KN load falling on the 

collar at the height of 20mm. If length of rod is 3m and cross-section area is 

1250mm2. Find out impact stress.     E = 2 x 105 N/mm². 

07 

  OR  

 (b) A 3m long vertical steel rod connected with collar. If ‘W’  load falling from the 

1cm height, the cross-section area is 6cm². If maximum elongation due to 

impact is 2 mm. find out impact stress and load ‘W’. E = 2.1 x 105 N/mm². 

07 

    

Q.3 (a) Find MI for ISA 90 x 60 x 8 mm  07 

 (b) List the methods of analysis of truss and write the assumptions made in analysis 

of plain truss. 

07 

  OR  

Q.3 (a) Top flange and bottom flange of I – section is respectively  

120mm x 15mm and 200mm x 25mm. Web is 10mm x 360mm.  

Find out Ixx. 

07 

 (b) Explain methods of joint for analysis of truss in detail. 07 

    

Q.4 (a) Draw S.F and B.M for figure 1. 07 

 (b) Draw S.F and B.M for figure 2. 07 

  OR  

Q.4 (a) Draw S.F and B.M for figure 3. 07 

 (b) Draw S.F and B.M for figure 4. 07 

Q.5 (a) A rectangular section of  beam having depth of  300 mm is simply supported 07 
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over a span of  4m subjected to udl over entire span. If bending stress is not 

exceed 120 N/mm², Ixx = 8 x 106 mm4. Find out intensity of  udl. 

 (b) A rectangular section of 300 mm x 600 mm is simply supported over a span of  

6 m. It is subjected to udl of 40 kN/m and central point load of 20 kN. Find out 

bending stress and draw the stress distribution diagram. 

07 

  OR  

Q.5 (a) A cantilever beam of 3m long and having rectangular section of 300mm x 

600mm. It is subjected to 25 KN/m on entire span. Find out bending stress and 

draw stress distribution curve. 

07 

 (b) A 6m long T-section beam is simply supported. It is subjected to udl of  30 

KN/m on entire span. Draw shear stress distribution curve. Flange = 80mm x 

10mm, web = 10mm x 100mm. 

07 

 

 
Fig.1 

 

 
Fig.2 
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Fig.4 
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5|`Gv! V JIFbIF VF5MP SM. 56 ;FT  
07 

  s!f ST"G EFZ sZf C]SGM lGID s#f A<S DM0I],; s$f IL<0 :8=[; s5f ;[SXG 
07 
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DM0I],; sandf ST"G A/ VF,[B s*f S{RL s(f O||[D 

 A and__ DLPDLP ,F\AF :8L,GF ;/LIF 5Z $__ lSPgI]8GGM Sd5|[XLJ OM;" ,UF0TF T[GL 

,\AF.DF\ !_ DLPDLGM 38F0M YFI K[P µ = 0.3, E = 2 x 105 N/mm2
 ,. 

;/LIFGM D]/ jIF; VG[ V\TLD jIF; XMWMP  

 

5|`GvZ V V[S :8LD 5F.5 Z_ DL8Z ,F\AL K[P H[G]\ TF5FDFG Z_ 0LU|L ;[P K[P T[DFYL !Z_ 0LU|L 

;[P TF5DFG JF/L JZF/ 5;FZ SZJFDF\ VFJ[ K[P TM 5F.5DF\ 5[NF YT]\ 5|lTA/ XMWM 

 α = 6 x 10-6 /°C, E = 1.6 x 105 N/mm². HM 5F.5GM ACFZGM jIF; 

Z_DLPDLP VG[ V\NZGM jIF; !_ DLPDLP CMI TM 5F.5DF\ 5[NF YT]\ A/ XMWMP 

07 

 A ,MB\0GM V[S pEM ;l/IM SM,Z ;FY[ HM0[,M K[P #_ lSP gI]8G GM EFZ Z_DLPDLP 

pRF.V[ YL 50[ K[P HM ;/LIFGL ,\AF. #DL8Z CMI VG[ T[GF VF0 K[N GM 1F[+O/ 

!Z5_DLPDL
Z

P CMI TM T[DF pNEJT] TFt1F6LS 5|lTA/ XMWMP E = 2 x 105 

N/mm².  

07 

  VYJF 
 

 A #DL8Z ,F\AF pEF ;/LIFGF K[0[ ,UF0[,F SM,Z 5Z ! ;[PDLP pRF. V[YL W JHG 

5K0FI K[P ;/LIFGF VF0 K[N G] 1F[+O/ and;[PDL
Z

 K[P HM DCtFD TFt1F6LS 5|lTA/ 

VG[ JHG W XMWM E = 2.1 x 105 N/mm². 

07 

    

5|`Gv# V ISA )_ 2 and_ 2 ( DLPDLP JF/F ;[SXG GL H0tJW]6” XMWMP 
07 

 A 8=; GF 5}yYSZ6GL ZLTM GFGFD VG[ WFZ6FVM ,BMP  
07 

  VYJF  

5|`Gv# V V[S I ;[SXG GL p5,L O,[gH !Z_ DLPDLP 2 !5 DLPDLP GLR,L O,[gH  

Z__DLPDLP 2 Z5DLPDLP TYF J[A !_ DLPDLP2 #and_ DLPDLP K[P TM Ixx XMWMP 

07 

 A S[RLGF 5}yYSZ6 DF8[ ;F\WFGL ZLT ;DHFJMP 
07 

    

5|`Gv$ V VFS}lTv! DF8[ ST"GA/ VF,[B VG[ GDGW]6" VF,[B NMZMP 
07 

 A VFS}lTvZ DF8[ ST"GA/ VF,[B VG[ GDGW]6" VF,[B NMZMP 
07 

  VYJF  

5|`Gv$ V VFS}lTv# DF8[ ST"GA/ VF,[B VG[ GDGW]6" VF,[B NMZMP 
07 

 A VFS}lTv$ DF8[ ST"GA/ VF,[B VG[ GDGW]6" VF,[B NMZMP 07 

    

5|`Gv5 V V[S RFZ DL8Z ,F\AF ;FNL ZLT[ 8[SJ[, ALDGL VFBL ,\AF. 5Z ;D lJTZLT EFZ ,FU[ 

K[P HM GDG 5|lT A/ !Z_ gI]8GqDLPDL
Z

 YL JWT]\ G CMI T[DH ,\A RMZ; VF0 K[NGL 

,\AF. #__DLPDLP Ixx = (2!_ DLPDL
$ 

CMI TM ;D lJTZLT EFZG]\ D]<I XMWMP 

07 

 A #__ DLPDLP 2 and__ DLPDLP ,\ARMZ; 5F80FG[ andDL8Z UF/F 5Z ;Z/ ZLT[ 8[SJ[, 

K[P T[GF 5Z $_ lSP gI]8Gq DL8Z GM ;D lJTZLT EFU ;5}6” ,\AF. 5Z VG[ Z_ 

lSPgI]8GGM DwI lA\N] EFZ ,FU[ K[P GDG 5|lTA/XMWL GDG 5|lTA/ lJTZ6GM VF,[B 

NMZMP 

07 

  VYJF  

5|`Gv5 V V[S S[g8L,[JZ ALD #DL8Z ,F\AM VG[ #__DLPDLP2and__DLPDLP ,\ARMZ; VF0 K[N 

WZFJ[ K[P T[GF 5Z Z5lSP gI]8GqDL8Z GM ;D lJTZLT EFZ VFBF UF/F 5Z ,FU[ K[P 

TM GDG 5|lTA/XMWL GDG 5|lTA/ lJTZ6GM VF,[B NMZMP 

07 

 A 8L ;[SXG WZFJTF andDLP UF/F 5Z ;Z/ ZLT[ 8[SJ[, 5F8/F p5Z #_ lSPgI]\8GqDL8Z 

GM ;D lJTZLT EFZ ;5}6" UF/F 5Z ,FU[ K[PVFWFZ VFU/ ;[SXGGM ST"G 5|lTA/ 

lJTZ6 GM VF,[B NMZMP O,[gH (_DLPDLP2!_DLPDLPPJ[A !_DLPDLP2!__DLPDLP  

07 

************ 


