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Seat No.: _____                                                                                   Enrolment No.______ 
   

GUJARAT TECHNOLOGICAL  UNIVERSITY 
Diploma  Sem-I  [Common] examination January 2009 

Subject code:310030                           Subject Name: Engineering Mechanics 
Date: 01 / 01 / 2009                                  Time:  11:00am-1:30pm 

Instructions:          Total Marks: 70 
1. Attempt all questions.  
2. Make suitable assumptions wherever necessary. 
3. Figures to the right indicate full marks.  
4. Take the acceleration due to gravity as 9.8 m/s². 

Q-1 (a) Define the following terms. 6 

  • Vector • Resultant force • Acceleration  

  • Angular velocity • Work • Projectile  

 (b) Calculate the resultant of the force systems shown in figure -1. 8 

Q-2 (a) State the Lami’s theorem and calculate the tension in each string shown in figure-2. 7 

  OR  
 (a) State the law of parallelogram and calculate the resultant of the forces shown in 

figure-3. 
7 

 (b) Calculate the position of the resultant for force system shown in figure-4. 7 

Q-3 (a) Calculate the support reaction for the beam shown in figure-5. 7 

 (b) Locate the centroid of the area as shown in figure-6. 7 

  OR  
Q-3 (a) Calculate the horizontal force required, for a block weighing 20 N, to push up the 

plane whose slope is 30°. The coefficient of static friction is 0.25. 
7 

 (b) Calculate the support reaction for the beam shown in figure-7. 7 

Q-4 (a) A vehicle moving with constant acceleration having velocity of 5 m/s at point A 
and having velocity of 10 m/s at point B. Time taken by the vehicle to reach point 
B from point A is 10 sec. calculate acceleration and distance travelled during the 
journey. 

4 

 (b) A balloon travelling vertically upward with the velocity of 20 m/s. A stone dropped 
freely from the balloon reach the ground after 9 sec. Find the height of the balloon.   

5 

 (c) A simple machine lifts a load of 50 kN by an effort of 10 kN. If the maximum 
mechanical advantage is 10 calculate an effort required to lift a load of 120 kN.  

5 

  OR  
Q-4 (a) Explain V-T diagram for different acceleration. 7 

 (b) In a lifting machine an effort of 20 N & 30 N can lift a load of 600 N & 1000 N 
respectively. Show that the maximum efficiency is 80% if the VR = 50. 

7 

Q-5 (a) A fly wheel is moving with angular velocity of 200 rpm. After 10 sec the angular 
velocity of fly wheel is 80 rpm. Find out the angular acceleration in rad/sec².  

4 

 (b) An aero plane flying at height of 980 m with horizontal velocity of 540 km/hour 
has to target a tank on the ground. Find when & where it should release the bomb.  

5 

 (c) Explain various form of energy. 5 

  OR  
Q-5 (a) A wheel rotating with the velocity of 240 rpm having diameter of 25 cm. Calculate 

linear & angular velocity at the centre of the wheel. 
4 

 (b) A bullet if fired with 400 m/sec at the elevation of 30º. Calculate time of flight, 
maximum height and horizontal range. 

5 

 (c) Find out the power required to lift a load of 15000 kg at a height of 20 m within 10 
min time. 

5 
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pppp\\\\----1111    {a} n)c[ aip[l pdi[n) Äyi²yi aipi[ 6666    
     • s(dS     • pr)Nim) bL • p\v[g     

     • ki[N)y v[g • kiy< • p\x[ppY     

    {b} aikZ(t-1 mi> dSi<v[l bL sm&h miT[ p(rNim) bL gNi[. 8888    

pppp\\\\----2222    {a} lim)ni[ p\m[y jNiv) aikZ(t-2 mi> dSi<v[l di[r)ai[ miT[ tiNbL gNi[. 7777    

     aYviaYviaYviaYvi        

    {a} smi>trbij& ct&Oki[Nni[ (nym jNiv) aikZ(t-3 mi> dSi<v[l bLi[ miT[ p(rNim) bL gNi[. 7777    

    {b} aikZ(t-4 mi> dSi<v[l bL sm&h miT[ p(rNim) bLn) j³yi gNi[. 7777    

pppp\\\\----3333    {a} aikZ(t-5mi> dSi<v[l piTDi miT[ p\(t(k\yi bL gNi[. 7777    

    {b} aikZ(t-6mi> dSi<v[l x[#ifL miT[ m¹yk[ºW Si[Fi[. 7777    

     aYviaYviaYviaYvi        

pppp\\\\----3333    {a} 20 ºy&. ni a[k ¾li[kn[ 30o QiLviLi smtl upr uprn) (dSimi> Fk[lvi miT[ j$r) sm(xt)j 
bL Si[Fi[. smtl an[ ¾li[k vµc[ AY](tk FP<Ni>k 0.25 C[. 

7777    

    {b} aikZ(t-7mi> dSi<v[l piTDi miT[ p\(t(k\yi bL Si[Fi[. 7777    
pppp\\\\----4444    {a} acL p\v[g siY[ s)w) r[Kimi> g(t krt) a[k vAt&ni[ AYin A aigLni[ v[g 5 m/s C[. 10 

sec pC) ai vAt B aigL phi[c[ C[. ai vKt[ t[ni[ v[g 10 m/s hi[y ti[ vAt&ni[ p\v[g an[ 
vAt&a[ kip[l a>tr Si[Fi[. 

4444    

    {b} 20 m)/s[ ni v[gY) upr trf jE rh[l a[k bl*nmi>Y) p¸Yrn[ pDti[ m*kvimi> aiv[ C[ an[ t[ 
jm)n pr 9 sec mi> pD[ C[.p¸Yrn[ jyir[ bl*nmi>Y) pDti[ m*kvimi> aiÄyi[ Ryir[bl*nn) u>cie 
Si[Fi[. 

5555    

    {k} a[k sid&> y>#i 50 (kºy&.ni[ Bir 10 (kºy&. bLY) U>ck[ C[. ji[ mhtm yi>(#ik fiydi[ 10 hi[y ti[ 
y>#i pr 120 (kºy&.ni[ Bir U>ckvi miT[ j@r) bLn&> m*Ãy Si[Fi[. 

5555    

     aYviaYviaYviaYvi        

pppp\\\\----4444    {a} j&di> j&di> p\v[g miT[ V-T Diyig\im vNvi[. 7777    

    {b} a[k y>#imi> 20 N an[ 30 N ni bL vD[ 600 N an[ 1000 N n&> vjn  U>ck) Skiy C[.ji[ 
VR=50 hi[y ti[ dSi<vi[k[ y>#in) mhtm kiy<dxti 80% C[. 

7777    

pppp\\\\----5555    {a} a[k g(tpilck\ 200 RPM ni ki[N)y v[gY) g(t kr[ C[. ji[ 10 sec pC)  t[ni[ ki[N)y v[g 
80 RPM hi[y ti[ t[ni[ ki[N)y p\v[g rad/sec² mi> Si[Fi[. 

4444    

    {b} 980 m n) U>ciea[ 540 km/hour ni v[gY) x](tj (dSimi> uDti a[k (vminn&> lx a[k 
T[ºk ti[Dvin&> C[ ti[ t[n[ ti[Dvi miT[ t[n[ k[Tli> a>tr[Y) bi[Àb Ci[Dvi[ pDS[. 

5555    

    {k} j&d) j&d) kiy<S(kt vN<vi[. 5555    

     aYviaYviaYviaYvi        

pppp\\\\----5555    {a} a[k 25 cm ni ÄyisviL&> ck\ 240 RPM ni ki[N)y v[gY) g(t kr[ C[. ck\ni k[ºW upr r[K)y 
an[ ki[N)y v[gn) gNtr) kri[. 

4444    

    {b} a[k gi[L)n[ sm(x(tj siY[ 30º ni K*N[ 400 m/s ni v[gY) Ci[Dvimi> aiv[ C[ ti[ t[ni[ uÏyn 
smy , mhtm u>cie an[ (vAtir Si[Fi[. 

5555    

    {k} 15000 kg ni vjnn[ 20m uciea[ 10min mi> uckvi miT[ j@r) kiy<Rvrin) gNtr) kri[. 5555    
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