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Seat No.: ________                                                      Enrolment No.____________ 
   

GUJARAT TECHNOLOGICAL UNIVERSITY 
Diploma Semester -III  Examination January- 2010 

 

Subject code: 331904                             Subject !ame: Strength of Materials 
 

Date: 29 / 01 / 2010                                 Time: 11.00 am – 1.30 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 Authentic 

5. Assume Young’s modulus: Es = 200 GPa, Poisson’s ratio: νννν = 0.25, Shear 

modulus: Cs = 80 GPa and coefficient of thermal change: αααα = 12x10
–6

/ºC for 

steel. 
 

Q.1 (a) Define the following terms 06 

  • Lateral strain • Hook’s laws • Point of contra-flexure  

  • Shear modulus • Strain energy • Factor of safety  

 (b) A steel plate 600 mm long, 50 mm wide and 12 mm thick is 

subjected to an axial pull of 300 kN along the length. Calculate 

changes in each dimension. 

08 

Q.2 (a) An RCC column of 450 mm φ is reinforced with 8 bars of 16 mm φ. 

If the column is subjected to an axial load of 500 kN, calculate the 

stress developed in each material. Take modular ratio of 12. 

07 

  OR  

 (a) A steel bar of 20 mm φ is 6 m long and fixed at both ends at 25º C. 

Calculate thermal stresses and its nature at 45º C for (i) ends are non-

yielding and (ii) ends yield by 1 mm. 

07 

 (b) Draw Shear Force and Bending Moment Diagram for the beam 

shown in Figure-1. 

07 

Q.3 (a) Calculate the moment of inertia about the axis AB for the section 

shown in Figure-2. 

07 

 (b) A simply supported steel beam of 5 m length and having a 

rectangular section 200 mm wide and 300 mm deep is subjected to 10 

kN/m UDL over the entire span and a central point load of 30 kN. 

Calculate the maximum deflection. 

07 

  OR  

Q.3 (a) Define the limit of eccentricity and draw the core section of a hollow 

rectangular section having outer dimensiion 300 mm x 450 mm and 

thickness 15 mm. 

07 

 (b) A simply supported steel beam of 5 m length and having a 

rectangular section 200 mm wide and 300 mm deep is subjected to 10 

kN/m UDL over the entire span and a central point load of 30 kN. 

Calculate the maximum bending stress. 

07 

Q.4 (a) Enlist the assumptions of Euler’s formula and find the slenderness 

ratio for steel if critical stress is 250 MPa. 

07 

 (b) Calculate the principal stresses and maximum shear stress for the 

element stressed as shown in Figure-3. 

07 
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  OR  

Q. 4 (a) Calculate the normal and tangential stress on a plane XY for the 

element stressed as shown in Figure-4. 

07 

 (b) A column 300 mm wide x 400 mm deep is subjected to a point load 

of 500 kN acting on one of its corner. Calculate maximum and 

minimum stress in the section. 

07 

Q.5 (a) A 1.2 m long hollow steel shaft having outer 400 mm φ and inner 300 

mm φ transmits a torque of 8 kN.m. Calculate maximum shear stress 

and angle of twist. 

07 

 (b) Give the difference between riveted and welded joint showing 

minimum SEVEN points. 

07 

  OR  

Q.5 (a) Draw different types of helical springs and leaf springs. Also give the 

difference between helical spring and leaf spring. 

07 

 (b) Explain the IZOD impact test with neat sketch of specimen used. 07 
 

s&cniai[:s&cniai[:s&cniai[:s&cniai[:----    
1. tmim p\Æni[ gNi[. 
2. j$r jNiy Ryi> lig& pDt) (vgti[ Firi[. 
3. jmN) bij&ni a>ki[ p*N< g&N dSi<v[ C[. 
4. a>g\J BiPi>tr aiFirB*t C[. 
5. j$r pD[ Ryi> AT)l miT[ y>gni[ mipi>k: Es = 200 GPa, pi[esnni[ g&Ni[_ir: νννν = 0.25, kt<n 

mipi>k: Cs = 80 GPa an[ tipmin f[rfir acLi>k: αααα = 12x10
–6

/ºC Firi[. 
 

pppp\\\\----1111    {a}{a}{a}{a}    n)c[ni pdi[n) Äyi²yi aipi[. 06060606    
        • pi(Vy (vkir • h&kni[ (nym • p\(tnmn (b>d&     
        • kt<n mipi>k • (vkir kiy<S(±t • slimt) mipi>k     
    {b}{b}{b}{b}    600 (mm) li>b), 50 (mm) phi[L) an[ 12 (mm) ÔD) AT)l ¼l[T pr 

l>bien) (dSimi> 300 (kºy&.n& ax)y tiN lig[ C[. p\Ry[k mipmi> Yti[ 
f[rfir gNi[. 

08080808    

pppp\\\\----2222    {a}{a}{a}{a}    450 (mm) φ ni[ a[k At>B 16 (mm) φ ni 8 sL)yi vD[ p\bL)t kr[l C[. Ô[ 
At>B pr 500 (kºy&.ni[ ax)y Bir lgiDiy, ti[ p\Ry[k mT)r)ylmi> uÑBvt& 
p\(tbL Si[Fi[. mi[Dy&lr g&Ni[_ir 12 li[. 

07070707    

        aYviaYviaYviaYvi        
    {a}{a}{a}{a}    20 (mm) φ ni[ 6 m) li>bi[ sL)yi[ 25º s[.a[ b>n[ C[D[ aib¹F kr[l C[.   45º 

s[. a[ (i) C[Di Ksti n hi[y an[ (ii) C[Di 1 (mm) Ks[, Ryir[ tipmin 
p\(tbL an[ t[ni[ p\kir Si[Fi[.  

07070707    

    {b}{b}{b}{b}    aikZ(taikZ(taikZ(taikZ(t----1111 mi> dSi<v[l piTDi miT[ kt<n bL an[ nmn F*N< ail[K di[ri[. 07070707    
pppp\\\\----3333    {a}{a}{a}{a}    aikZ(taikZ(taikZ(taikZ(t----2222 mi> dSi<v[l s[±Sn miT[ ax AB pr jDRvn) cikmi#ii gNi[. 07070707    
    {b}{b}{b}{b}    200 (mm) phi[Li an[ 300 (mm) U>Di l>bci[rs s[±SnviLi 5 m) li>bi 

srL r)t[ T[kv[l piTDini s>p*N< giLi pr 10 (kºy&./m) ni[ sm(vtr)tBir 
an[ m¹ymi> 30 (kºy&.ni[ (b>d&Bir lig[ C[. mh_im (vcln gNi[. 

07070707    

        aYvi     
pppp\\\\----3333    {a}{a}{a}{a}    uRk[(ºWti myi<din) Äyi²yi aipi[ an[ biHr)t[ 300 (mm) phi[Li an[ 450 

(mm) U>Di, t[mj 15 (mm) ÔDieni pi[li l>bci[rsni[ ki[r di[ri[. 
07070707    

    {b}{b}{b}{b}    200 (mm) phi[Li an[ 300 (mm) U>Di l>bci[rs s[±SnviLi 5 m) li>bi 
srL r)t[ T[kv[l piTDini s>p*N< giLi pr 10 (kºy&./m) ni[ sm(vtr)tBir 
an[ m¹ymi> 30 (kºy&.ni[ (b>d&Bir lig[ C[. mh_im nmn p\(tbL gNi[. 

07070707    
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pppp\\\\----4444    {a}{a}{a}{a}    y&lrni s&#i miT[ kr[l p*v<FirNi lK) Ô[ (k|T)kl p\(tbL 250 m[gipi. hi[y 
ti[ AT)l miT[ tn&ti g&Ni[_ir gNi[. 

07070707    

    {b}{b}{b}{b}    aikZ(taikZ(taikZ(taikZ(t----3333 mi> dSi<v[l avyv miT[ m&²y p\(tbLi[ an[ mh_im kt<n p\(tbL 
gNi[. 

07070707    

        aYviaYviaYviaYvi        
pppp\\\\----4444    {a}{a}{a}{a}    aikZ(taikZ(taikZ(taikZ(t----4444 mi> dSi<v[l avyv miT[ smtl XY pr l>b an[ ApS)<y 

p\(tbL gNi[. 
07070707    

    {b}{b}{b}{b}    300 (mm) phi[Li x 400 (mm) U>Di At>Bni ki[ea[k K*Ni pr 500 (kºy&.ni[ 
(b>d&Bir lig[ C[. s[±Snmi> mh_im an[ lG&_im p\(tbL Si[Fi[. 

07070707    

pppp\\\\----5555    {a}{a}{a}{a}    biH 400 (mm) φ an[ ai>tr)k 300 (mm) φ n) 1.2 m) li>b) AT)ln) SifT 
8 (kºy&.m). ni[ Ti[k< (vtr)t kr[ C[. mh_im kt<n p\(tbL an[ mri[D ki[N 
gNi[. 

07070707    

    {b}{b}{b}{b}    r)v[T[D an[ v[ÃD[D si>Fi vµc[ni[ tfivt ai[Cimi> ai[Ci sit m&Ñimi> aipi[. 07070707    
        aYviaYviaYviaYvi        
pppp\\\\----5555    {a}{a}{a}{a}    j&di j&di p\kirn) h[l)kl Ap\)>g an[ l)f Ap\)>g di[ri[ an[ h[l)kl Ap\)>g 

an[ l)f Ap\)>gni[ tfivt aipi[. 
07070707    

    {b}{b}{b}{b}    vpriti Ap[S)m[nn) AvµC aikZ(t di[r) aiezi[D eÀp[±T T[AT vN<vi[. 07070707    
 

  

Figure-1 Q-2 (b) Figure-2 Q-3 (a) 

  

Figure-3 Q-4 (b) Figure-4 Q-4 (a) OR 
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