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Seat No.: _____                                                      Enrolment No.______ 
   

GUJARAT TECHNOLOGICAL  UNIVERSITY 
Diploma  Semester –I  Regular / Remedial  Examination January - 2011 

 

Subject code:310030           Subject Name: Engineering Mechanics  
Date: 18 /01 /2011                             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 Authentic 
 

Q.1 (a) Define the following terms.  

(1) Statics (2)Vector quantity (3)Resultant force (4) Resolution of Force  

(5) Moment of a force (6) Limiting friction (7) Coplanar concurrent forces.  

07 

 (b) Find magnitude of two forces such that if they act at right angle, their resultant 

is  90 N and when they act at 60
o
, their resultant is  

117 N.  

07 

Q.2    

 (a) Find magnitude and direction of the resultant force for the force system shown 

in figure-1 

07 

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

  OR  

 (b) Find support reactions for a beam shown in figure-3 07 

Q.3    

 (a) Define couple and state properties of couple.  04 

 (b) Distinguish between centroid and centre of gravity.  03 

 (c) Find centroid of lamina as shown in figure-4 07 

  OR  

Q.3 (a) Find centroid of a wire making equilateral traingle of 80mm side. 04 

 (b) State laws of friction.  03 

 (c) A block of weight 200 N is placed on a rough inclined plane. The inclination 

of plane with horizontal is 30
o
.If co-efficient of friction is 0.25, calculate the 

force that is applied parallel to slope of plane to move the block upwards.  

07 

Q.4    

 (a) A car starts from rest runs with an acceleration of 2 m/Sec.
2
. Find distance 

travelled in 9
th
 Second.  

04 

 (b) Find angle of projection to achieve maximum horizontal range of projectile.  03 

 (c) A train starts from rest from station 'P' with an acceleration of 2m/Sec.
2
.After 

10 seconds it attains a maximum velocity and travels with this velocity for 

next 6 minutes. Finally, it comes to rest by retardation in next 20 seconds at 

station 'Q'. Calculate maximum velocity attained and distance between two 

stations P and Q.  

07 

  OR  

Q. 4 (a) Define :   (1) Projectile                          (2) Time of Flight  

                (3)Angular Acceleration        (4) Velocity Ratio 

04 

 (b) A body is projected at such an angle that the horizontal range is  4 3  times 

the greatest height. Find the angle of projection.  

05 

 (c) A flywheel increases its speed from 100 RPM to 200 RPM in 30 seconds. Find 

angular Acceleration and no. of revolutions made by the wheel during this 

time.  

05 
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Q.5    

 (a) Define :    (1) Work                                  (2) Power  

                 (3) Centrifugal force               (4) Super elevation  

04 

 (b) A ball of weight 10 N is tied at the end of 1 m long string. The ball  is whirled 

in a vertical plane. If the strength of string is 78.5 N, calculate the maximum 

speed in RPM the ball can be whirled.  

05 

 (c) A train weighing 2000 kN is pulled on a level track at constant speed of  45 

km/hr by an engine. If frictional resistance is 10 N/kN, calculate horse power 

of the engine.  

05 

  OR  

Q.5 (a) Explain law of machine  04 

 (b) For a certain lifting machine, law of machine is P = 0.05 W+3. Find effort 

required to lift a load of 500 N. Also calculate maximum efficiency  and  

maximum  mechanical   advantage  if   velocity ratio is 50. 

05 

 (c) In a single purchase crab, the length of handle is 600 mm and diameter of load 

drum is 200 mm. The no. of teeth on pinion is 20 and no. of teeth on spur 

wheel is 100. If the efficiency of machine is 40%, find the effort required to 

lift a laod of 600 N.  

05 

  

 

5|`Gv!5|`Gv!5|`Gv!5|`Gv!    V GLR[ VF5[, 5NMGL jIFbIF VF5MP  
s!f l:YlT XF:+  sZf ;lNX ZFlX  s#f 5lZ6FDL A/  s$f A/G]\ lJ38G  
s5f A/W}6"  s&f ;LDF\T 3QF"6  s*f ;DT,LI ;\UFDL A/M 

07 

 A HM A[ A/M V[SALHFG[ SF8B}6[ ,FUTF\ CMI tIFZ[ T[DG]\ 5lZ6FDLA/ 90   gI}8G K[ VG[ HM VFH A/M 

V[SALHFG[ 60oGF B}6[ ,FUTF\ CMI TM T[DG]\ 5lZ6FDL A/ 117  gI}8G YFI K[P TM AgG[ A/MG]\ D}<I 
XMWMP  

07 

    

5|`GvZ5|`GvZ5|`GvZ5|`GvZ    V VFS'lTv! DF\ NXF"J[, A/5|6F,L DF8[ 5lZ6FDL A/G]\ D}<I VG[ lNXF XMWMP 07 

 A VFS'lTvZ DF\ NXF"J[, 5F80F GF 8[SFVMGL 5|lTlS|IFVM XMWMP  07 

  VYJFVYJFVYJFVYJF  

 A VFS'lTv# DF\ NXF"J[, 5F80FGF 8[SFVMGL 5|lTlS|IFVM XMWMP  07 

5|`Gv#5|`Gv#5|`Gv#5|`Gv#       

 V A/I]uDGL jIFbIF VF5M VG[ A/I]uDGF U]6WDM" H6FJMP  04 

 A DwIS[gN= VG[ U]Z'tJS[gN= JrR[GM TOFJT H6FJMP  03 

 S VFS'lTv$ DF\ NXF"J[, TSTLG]\ 1F[+S[gN= XMWMP  07 

  VYJFVYJFVYJFVYJF  

5|`Gv#5|`Gv#5|`Gv#5|`Gv#       

 V 80 DLP DLP GL AFH]JF/F ;DAFH] l+SM6 WZFJTF V[S JFIZG]\ DwIS[gN= XMWMP  04 

 A 3QF"6 GF lGIDM H6FJMP  03 

 S 200 gI}8G JHGGM V[S a,MS BZAR0L -/TL ;5F8L p5Z D}S[, K[P 1F{lTH ;FY[ -/TL ;5F8LGM B}6M 
30

_ K[P HM 3QF"6F\S 0.25 CMI TM a,MSG[ p5Z TZO ;ZSFJJF DF8[ -/TL ;5F8LG[ ;DF\TZ S[8,]\ A/ 
VF5J]\ 50[ T[ XMWMP  

07 

5|`Gv$5|`Gv$5|`Gv$5|`Gv$       

 V l:YZ l:YlTDF\YL X~ YI[,L V[S DM8ZGM 5|J[U 2 DL8Z|;[Sg0Z K[P TM GJDL ;[Sg0DF\ SF5[, V\TZ XMWMP  04 

 A 5|1F[5L GM DCtTD 1F{lTH lJ:TFZ 5|F%T SZJF H~ZL 5|1F[5SM6 XMWMP  03 

 SSSS    V[S VFUUF0L 'P' :8[XGYL l:YZ l:YlTDF\YL 2 DL8Zq;[Sg0Z GF 5|J[UYL UlT X~ SZ[ K[P 10 ;[Sg0 5KL 
T[ DCtTD J[U 5|F%T SZ[ K[ VG[ VF DCtTDJ[UYL T[ 6 lDlG8 DF8[ VFU/GL D];FOZL SZ[ K[P tIFZAFN 
20 ;[Sg0 NZdIFG VR/ 5|lT5|J[UYL UlT SZL 'Q' :8[XG[ pEL ZC[ K[P TM 5|F%T SZ[, DCtTD J[U VG[ 
P VG Q :8[XGM JrR[G]\ V\TZ XMWMP  

07 

     VYJFVYJFVYJFVYJF  

5|`Gv$5|`Gv$5|`Gv$5|`Gv$ V jIFbIF VF5MP         s!f 5|1F[5L                           sZf p0'IG ;DI  
                        s#f SM6LI 5|J[U                    s$f J[U U]6MtTZ  

04 
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 A 5NFY"G[ S[8,F 5|1F[5SM6 5Z O[\SJFDF\ VFJ[ TM T[GM ;Dl1FlTH lJ:TFZ T[GL DCtTD p\RF. SZTF\ 

4 3 U6]\ YFI4 TM T[ 5|1F[5SM6 XMWMP  

05 

 S V[S UlT5F,RS| T[GL UlT 100 5lZE|D6qlDlG8 YL 200 5lZE|D6qlDlG8 30 ;[Sg0DF\ JWFZ[ K[P TM 
SM6LI 5|J[U VG[ VF ;DI NZdIFG RS| NJFZF OZFI[, 5|lZE|D6 XMWMP  

05 

5|`Gv55|`Gv55|`Gv55|`Gv5       

 V jIFbIF VF5M o         s!f SFI"                             sZf SFI"tJZF 
                         s#f S[gN=tIFULA/                   s$f p9FJ  

04 

 A 10 gI}8G JHGGM V[S N0M 1 DL8Z ,F\AL NMZLGF K[0[ AF\W[,M K[P N0FG[ lXZM,\A ;DT,DF\ W]DFJJFDF\ 
VFJ[ K[P HM NMZLGL T6FJXlST 78.5 gI}8G CMI TM N0FG[ JW]DF\ JW] S[8,F 5lZE|D6qlDlG8 GL h05[ 
O[ZJL XSFI T[ U6MP  

05 

 SP 2000 lSPgI}8G JHGGL V[S VFUUF0L ;DT, 8=[S 5Z 45 lSDLqS,FS GL VR/ h05YL V[lgHG J0[ 
B[\RJFDF\ VFJ[ K[P 3QF"6 5|lTZMW 10 gI}8GqlSPgI}8G CMI TM V[lgHGGF CM;"5FJZ XMWMP  

05 

  VYJFVYJFVYJFVYJF  

5|`Gv55|`Gv55|`Gv55|`Gv5       

 V I\+GM lGID ;DHFJMP  04 

 A V[S JHG p\RSJFGF I\+ DF8[4 I\+GM lGID P = 0.05W+3 K[P TM 500 gI}8GG]\ JHG p\RSJF DF8[ 
S[8,]\ 5|ItGA/ HM.X[ T[ XMWMP HM J[U U]6MtTZ 50 CMI TM4 DCtTD SFI"1FDTF VG[ DCtTD IF\l+S 
OFINM 56 XMWMP  

05 

 S V[S c;L\U, 5ZR[h O|[Ac DF\ C[g0, ,\AF. 600 DLP DLP K[P VG[ EFZWZLGM jIF; 200 DLPDLP K[P 
5LGLIGGF NF\TFGL ;\bIF 20 K[ VG[ :5ZjCL, GF NFTFGL ;\bIF 100 K[P HM I\+GL SFI"1FDTF 40%  
CMI TM4 600 gI}8G JHG p\RSJF DF8[ H~ZL 5|ItG A/ XMWMP  

05 

 

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