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Seat No.: _____                                                                      Enrolment No.______ 
   

GUJARAT TECHNOLOGICAL  UNIVERSITY 
Diploma  Sem-I   Remedial examination March 2009 

 

Subject code: 310030 
 Subject Name: ENGINEERING MECHANICS 

Date: 27/03 /2009                          Time:  10:30am.To-13:00pm 
Total Marks: 70 

Instructions: 
1. Attempt all questions.  
2. Make suitable assumptions wherever necessary. 
3. Figures to the right indicate full marks. 

 
Q.1    

 (a) Define (1) Scalar quantity     (2) Dynamics  
            (3) Resultant force     (4) Resolution of force. 

04 

 (b) State Lami’s theorem and state law of polygon of forces. 04 
 (c) Find magnitude and direction of resultant for the force system as shown in 

figure -1 
06 

Q.2    
 (a) Define couple and state its characteristics.  04 
 (b) Explain different types of supports of beam.  03 
 (c) ABCD is a square of 1m side. Forces of 15N, 25N, 35N, 45N and 50N are 

acting respectively along AB,AD,CB,CD and BD. Find the magnitude, 
direction and position of resultant with respect to point A. 

07 

  OR  
 (c) Find support reactions for a beam shown in figure-2 07 

Q.3    
 (a) Define (i) Limiting fiction       (ii)  Co-efficient of friction  

            (iii) Angle of friction    (iv) Angle of repose  
04 

 (b) A body weighing 400 N is placed on a rough horizontal plane. A tensile 
force of 120 N is applied at an angle of 30˚ with the horizontal and the 
body is just on the point of moving.  
Find co-efficient of friction and angle of friction. 

05 

 (c) A body of weight 300 N is placed on a rough inclined plane making an 
angle of 150 with the horizontal. A horizontal force of 160N is just 
sufficient to cause the body to start moving up the plane. Find co-efficient 
of friction.  

05 

  OR  
Q.3 (a) Differentiate between centroid and centre of gravity. 04 

 (b) Find centroid of lamina as shown in figure 3. 05 

 (c) A cylinder having diameter 20 cm and height 20cm supports a cone having 
base diameter and height 20 cm. Find C.G. of this combination.  

05 

    
Q.4     

 (a) Explain velocity time diagram. 04 

 (b) A Scooter starts from rest at an acceleration of 1 m/sec2 and attains a 
velocity of 10 m/sec. If the Scooter moves with this velocity for 10 
minutes and then comes to rest with a retardation of 0.5 m/sec.2, find the 
total displacement of scooter.  

05 
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 (c) A stone is thrown vertically upwards from the ground with a velocity of            
49 m/sec. After 2 seconds, another stone is thrown vertically upwards 
from the same place. If both the stones strike the ground at the same time, 
find the velocity with which the second stone is thrown.  

05 

  OR  
Q.4 (a) Derive an equation of horizontal range for projectile motion.  04 

 (b) The horizontal range of projectile is 240 m. and time of flight is 8 seconds. 
Find initial velocity and angle of projection.  

05 

 (c) A flywheel rotating at 300 RPM. comes to 150 RPM in 20 seconds. Find 
angular retardation and no. of revolutions made by the wheel during this 
time.  

05 

Q.5    
 (a) Define :   (i) Work                             (ii)  Power  

              (iii) Kinetic Energy              (iv) Super elevation  
04 

 (b) A water tank of 50000 litres capacity is at 20m above the ground. It is to 
be filled within 30 minutes from a tank at ground level by a pump. If 
efficiency of pump is 80%, find horse power of pump.  

05 

 (c) Find the safe velocity of vehicle passing a curved path of 200 m radius 
with super elevation of 1: 30, assuming co-efficient of friction 0.2 
between tyre and road.  

05 

  OR  
Q.5 (a) Define :  (i) Mechanical Advantage    (ii)  Velocity ratio  

               (iii) Efficiency                      (iv)  Reversible machine  
04 

 (b) In a lifting machine, an effort of 8N can lift a load of 300 N and an effort 
of 12 N can lift a load of 700 N. Find the law of machine and effort 
required to lift a load of 2 KN. 

05 

 (c) In a wheel and differential axle, diameter of effort wheel is 40 cm and 
diameters of larger and smaller axles are 12 cm and 10cm respectively. 
Find velocity ratio. If efficiency is 60%, find the effort required to lift a 
load of 600N. 

05 

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

;}RGF;}RGF;}RGF;}RGF: 
1. TDFD 5FTDFD 5FTDFD 5FTDFD 5F\\\\R 5|`GF[GF HJFA VF5JF OZHLIFT K[PR 5|`GF[GF HJFA VF5JF OZHLIFT K[PR 5|`GF[GF HJFA VF5JF OZHLIFT K[PR 5|`GF[GF HJFA VF5JF OZHLIFT K[P.  
2. H~Z H6FI tIFH~Z H6FI tIFH~Z H6FI tIFH~Z H6FI tIF\\\\ IYF IF[uI WFZ6FVF[ AF IYF IF[uI WFZ6FVF[ AF IYF IF[uI WFZ6FVF[ AF IYF IF[uI WFZ6FVF[ AF\\\\WJLWJLWJLWJL. 
3. HD6L AFH] NXF"J[, VFHD6L AFH] NXF"J[, VFHD6L AFH] NXF"J[, VFHD6L AFH] NXF"J[, VF\\\\S0F 5|`GF[GF 5}ZF U]6 NXF"J[ K[PS0F 5|`GF[GF 5}ZF U]6 NXF"J[ K[PS0F 5|`GF[GF 5}ZF U]6 NXF"J[ K[PS0F 5|`GF[GF 5}ZF U]6 NXF"J[ K[P 
4. 5|`G5+GL V5|`G5+GL V5|`G5+GL V5|`G5+GL V\\\\U|[HL 5|T VFWFZE}T U6JLP U|[HL 5|T VFWFZE}T U6JLP U|[HL 5|T VFWFZE}T U6JLP U|[HL 5|T VFWFZE}T U6JLP  

5|`GP!5|`GP!5|`GP!5|`GP!    
 VPVPVPVP    jIFbIF VF5MP s!f VlNX ZFXL                   sZf UlTXF:T|         

                     s#f 5lZ6FDL A/                s$f A/G]\ lJW8G  
____$$$$    

 APAPAPAP    ,FDLG]\ 5|D[I ,BM VG[ A/MGM AC]SM6GM lGID ,BMP  ____$$$$    
 SPSPSPSP VFS'lTv!VFS'lTv!VFS'lTv!VFS'lTv! DF\ NXF"J[, A/5|6F,L DF8[ 5lZ6FDA/G]\ D]<I VG[ lNXF XMWMP  ____&&&&    

5|`GPZ5|`GPZ5|`GPZ5|`GPZ          
 VPVPVPVP    A/ I]uDGL jIFbIF VF5M VG[ T[GL ,F1Fl6STFVM H6FJMP  _$_$_$_$    
 APAPAPAP    5F80FGF H]NF H]NF 5|SFZGF 8[SFVM lJQF[ ;DHFJMP  _#_#_#_#    
 SPSPSPSP ABCD V[ ! DL8Z AFH] WZFJTM RMZ; K[P H[GF p5Z 15 N,25 N,35 

N,45 N  VG[ 50 N GF A/M VG]S|D[ AB,AD,CB,CD VG[ BD GL 
lNXFDF\ ,FU[ K[P TM 5lZ6FDL A/G]\= D}<I4 lNXF VG[  A  lA\N]YL :YFG XMWMP  

_*_*_*_*    

     VYJFVYJFVYJFVYJF     
 SPSPSPSP VFS'lTvZVFS'lTvZVFS'lTvZVFS'lTvZDF\ NXF"J[, 5F80FGF 8[SF VFU/GL 5|lTlS|IFVM XMWMP  ____****    
       

5|`GP#5|`GP#5|`GP#5|`GP# VPVPVPVP    jIFbIF VF5MP s!f ;LDF\T WQF"6     sZf 3QF"6F\S  s#f 3QF"6SM6  s$f 
lJzFDSM6  

____$$$$    
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 APAPAPAP    V[S BZAR0L ;Dl1FlTH ;5F8L 5Z 400 N JHGGM 5NFY" D}S[,M K[P 5NFY" 
5Z ;Dl1FlTH YL 30

◦ GF B}6[ 120 N G]\ B[RF6J/ ,FU[ tIFZ[ 5NFY" B;JFGL 
T{IFZLDF\ K[P TM 3QF"6F\S VG[ 3QF"6SM6 XMWMP  

____5555    

 SPSPSPSP ;Dl1FlTH ;FY[ 15
◦ GM B}6M AGFJTL V[S BZAR0L ;5F8L 5Z #__ gI}8G 

JHGGM V[S 5NFY" D}S[,M K[P HM 160 gI}8GG]\ ;Dl1FlTH A/ 5NFY"G[ 
;DT,GL p5ZGL lNXF TZO UlT X~ SZJF DF8[ 5}ZT]\ K[P TM 3QF"6F\S XMWMP  

____5555    

     VYJFVYJFVYJFVYJF     
5|`GP#5|`GP#5|`GP#5|`GP# VPVPVPVP    1F[+S[gN= VG[ U]Z]tJ DwIlA\N] JrR[GM TOFJT ;DHFJMP  ____$$$$    

 APAPAPAP    VFS'lTv#VFS'lTv#VFS'lTv#VFS'lTv# DF\ NXF"J[, TlSTG]\ 1F[+S[gN= XMWMP  ____5555    
 SPSPSPSP 20 cm jIF; VG[ 20 cm p\RF. WZFJTM V[S G/FSFZ T[GF DYF/F p5Z V[S 

X\S]G[ S[ H[GM jIF; VG[ p\RF. AgG[  20 cm CMI T[G[ 8[SJ[ K[P TM VF HM0F6G[ 
V[S U6L T[G]\ U]Z]tJS[gN= XMWMP  

____5555    

          
5|`GP$5|`GP$5|`GP$5|`GP$ VPVPVPVP    J[Uv;DI VF,[B ;DHFJMP  ____$$$$    

 APAPAPAP    V[S :S]8Z l:YZ l:YlTYL UlT X~ SZL 1 DLPq;[Sg0Z GF 5|J[UYL  10 DLP 
q;[Sg0GM J[U 5|F%T SZ[ K[P VF J[UYL :S]8Z 10 lDlG8 UlT SZ[ VG[ tIFZAFN 
0.5  DLPq;[Sg0Z GF 5|lT5|J[U l:YZ YFI TM :S]8ZG]\ :YFGF\TZ XMWMP  
 

____5555    

 SPSPSPSP V[S 5yYZ HDLG 5ZYL pNJ"lNXFDF\   49  DLPq;[Sg0 GF J[UYL O[\SJFDF\ VFJ[ 
K[P      2 ;[Sg0 5KL4 ALHM 5yYZ T[H :YFG 5ZYL pNJ" lNXFDF\ O[\SJFDF\ VFJ[ 
K[P HM AgG[ 5yYZM V[S ;FY[ HDLGG[ VY0FTF CMI TM ALHM 5yYZ S[8,F 
J[UYL O[\SFI[, CX[ T[ XMWMP  

____5555    

     VYJFVYJFVYJFVYJF     
5|`GP$5|`GP$5|`GP$5|`GP$ VPVPVPVP    5|1F[5L UlT DF8[ 1F{lTH lJ:TFZ DF8[G]\ ;}+ ;FlAT SZMP  ____$$$$    

 APAPAPAP    V[S 5|1F[5LGM 1F{lTH lJ:TFZ 240 DL8Z VG[ p»IG ;DI 8 ;[Sg0 K[P TM 
5|1F[5J[U VG[ 5|1F[5SM6 XMWMP  

____5555    

 SPSPSPSP 300 5lZE|D6qlDlG8YL E|D6 SZT]\ V[S UlT5F,RS| 20 ;[Sg0DF\ 150 

5lZE|D6qlDlG8 YL E|D6 SZT]\ YFI K[P TM SM6LI 5|lT5|J[U VG[ VF ;DI 
NZdIFG RS| NJFZF OZFI[, 5lZE|D6M XMWMP  

____5555    

5|`Gv55|`Gv55|`Gv55|`Gv5       
 VPVPVPVP    jIFbIF VF5MP   s!f SFI"  sZf SFI"tJZF   s#f UlTH XlST  s$f JS|5YGM 

p9FJ  
____$$$$    

 APAPAPAP    50000 ,L8ZGL 1FDTF WZFJTL V[S 8F\SL HDLGYL 20 DL8ZGL p\RF. 5Z 
VFJ[,L K[P T[G[ HDLG 5ZGL V[S 8F\SLDF\YL 5\5 J0[ 30 lDlG8DF\ EZJFGL K[P 
HM 5\5GL SFI"1FDTF 80 @ CMI TM 5\5GF H~ZL CM;"5FJZ XMWMP  

____5 5 5 5     

 SPSPSPSP V[S JFCG 200 DL8ZGL l+HIFJF/F J/F\S5ZYL  5;FZ YFI K[P J/F\SJF/F 
Z:TFG[  1:30 GF -F/YL AGFJ[, CMI VG[ 8FIZ VG[ Z:TF JrR[ 3QF"6F\S 0.2 

CMI TM ;,FDT J[U XMWMP 

____5555    

5|`Gv55|`Gv55|`Gv55|`Gv5     VYJFVYJFVYJFVYJF     
 VPVPVPVP    jIFbIF VF5MP  s!f IF\l+S OFINM           sZf J[U U]6MtTZ                                       

                      s#f SFI"1FDTF               s$f5lZJlT"T I\+  
____$$$$    

 APAPAPAP    JHG p\RSJFGF I\+DF\4 8 gI}8GG]\ A/ 300 gI}8G JHGG[ p\RS[ K[ VG[ 12 
gI}8GG]\ A/ 700 gI}8G JHGG[ p\RSL XS[ K[P TM I\+GM lGID VG[  2  

lS,MgI}8G JHG p\RSJF DF8[ H~ZL A/ XMWMP  

____5555    

 SPSPSPSP RS| VG[ lEgGS  WZLDF\4 RS|GM jIF; 40 ;[PDLP VG[ DM8L WZL VG[ GFGL 
WZLVMGF jIF; VG]S|D[ 12 ;[PDLP VG[ 10  ;[PDLP K[P TM J[U U]6MtTZ 
XMWMP  
HM SFI"1FDTF 60 @  CMI TM 600 gI}8G JHG p\RSJF H~ZL 5|ItG A/ XMWMP  

____5555    

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