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Seat No.: __________                                                 Enrolment No._____________ 
   

GUJARAT TECHNOLOGICAL UNIVERSITY 
Diploma Engineering Semester –V Examination Dec’11- Jan’12 

 

Subject code: 350202/2350202                       Date: 22/12/2011 

Subject Name: Vehicle Dynamics 

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 Authentic. 
 

Q.1 (a) Four masses A, B, C and D are attached to a shaft and revolve in the 

same plane. The masses are 16 Kg, 14 Kg , 18 Kg and 19 Kg 

respectively and their radii of rotations are 70 mm, 60 mm, 50 mm 

and 40 mm. the angular position of the masses  B, C and D are 70°, 

120° and 270° from the mass A. find the magnitude and position of 

the balancing mass at radius of 100 mm. 

07 

 (b) Explain  (i) Hammer Blow  (ii) Swaying Couple           07 

Q.2    

 (a) A motor car has a wheel-base of 2.743 m and pivot centre of 1.065 m. 

The front and rear wheel track is 1.217 m. Calculate the correct angle 

of outside lock and turning circle radius of the outer front and inner 

wheels when the angle of inside lock is 40°. 

07 

 (b) Explain the condition for true rolling when vehicle moving on  

(i) straight path and (ii) while taking turn. 

07 

  OR  

 (b) Explain static balancing and dynamic balancing 07 

Q.3    

 (a) Explain with example free vibration and forced vibration. 07 

 (b) Define the following 

(i) Castor  (ii) Camber  (iii) King pin inclination 

07 

  OR  

Q.3 (a) Explain roll axis and the effect of side forces. 07 

 (b) A vehicle spring of semi elliptical type has leaves of 76 mm width 

and 12 mm thickness and effective length 910 mm. If the stress is not 

to exceed 220720 kpa when spring is loaded to 4900 N, then find,  

(i) No of leaves in the spring 

(ii) Deflection of spring 

 If the spring is just flat under load, what is the radius?  

Take E= 196.2 x 10
6 
kpa. 

07 

Q.4    

 (a) State different types of suspension spring and explain any one. 07 

 (b) An automobile engine develops 27 KW at 1550 rpm and its bottom 

gear ratio is 3.06. If a propeller shaft of 38 mm outside diameter is to 

be used , determine the inside diameter of mild steel tube used. 

Assuming a safe shear stress of 55 x 10
3
 kpa  for mild steel. 

07 

  OR  

Q. 4 (a) Explain Bearing Load on front axle. 07 

 (b) A motor car has a wheel base of 2.62 m, the height of its CG above 07 
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the ground is 0.60 m and its 1.10 m in front of  the rear axle. If  the 

car is travelling at 40 km/h on a level track, determine the minimum 

distance in which the car may stopped, when  

(i) The rear wheels are braked 

(ii) The front wheels are braked and 

(iii) All wheels are braked. 

The co-efficient of friction between tyre and road may be taken as 0.6  

Q.5    

 (a) Write a short note on rear axle. 07 

 (b) Derive an expression for  relations between engine revolutions and 

vehicle speed. 

07 

  OR  

Q.5 (a) Explain any two 

(i) Draw bar pull  (ii) Gradiability  (iii) Tractive effort   
07 

 (b) Write the factors effecting the human comforts. 07 

 

 

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

 

 

5|`Gv!5|`Gv!5|`Gv!5|`Gv!       

    V V[S XFO8 5Z ,FU[,F RFZ N=jIDFG A, B, C VG[ D V[S ;5F8LDF\ OZ[ K[P N=jIDFGM 
VG]S|D[16 Kg, 14 Kg , 18 Kg VG[ 19 Kg GF K[P VG[ T[DGL OZJFGL l+HIF 
VG]S|D[70 mm, 60 mm, 50 mm VG[  40 mm K[P N=jIDFG  A YL N=jIDFG  B, C 
VG[ D GL SM6LI l:YlT 70°, 120° VG[ 270° K[P HM OZJFGL  l+HIF  100 mm  
CMI TM A[,[g;L\U JHGG]\ :YFG VG[ D[uGL8I]0 GSSL SZMP 
 

07 

 A ;DHFJMP  
        ! C[DZ a,M 
         Z :J[IL\U S5, 

07 

5|`GvZ5|`GvZ5|`GvZ5|`GvZ       

    V V[S DM8Z SFZGM jCL, A[.h 2.743M K[P VG[ T[GF A[ 5LJM8 JrR[G]\ V\TZ 1.065M  
jCL, 8=[S  1.217M    K[P HM V\NZGM B}6M 40° CMI TM T[GM ACFZGM ;FRM B}6M XMWMP 
;FY[ ;FY[ VFp8Z O|g8 VG[ .GZ ZLIZ jCL,GL 8lG ¶¶¶¶¶¶\U l+HIF   XMWMP 

07 

 A 8=]vZM,L\U (True Rolling) GL XZTM ;DHFJM (i) ;LWF 5FY p5Z VG[ (ii) J/F\S ,[TL JBT[. 07 

  VYJFVYJFVYJFVYJF  

 A :8[8LS A[,[G;L[U VG[ 0FIG[lDS A[,[G;L[U ;DHFJF [[[P 07 

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

 V pNFCZ6 ;FY [;DHFJM  O|L JF.A|[XG VG[ OM; ¶¶¶ JF.A|[XG 07 

 A GLR[GF 5NMGL jIFbIF VF5MP 
  !  S[:8Z   Z   S[dAZ    #   SL\U 5LG .gS,LG[XG 

07 

  VYJFVYJFVYJFVYJF  

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

 V ;DHFJM.  ZM, V1FL; VG[ ;F.0 OM; ¶¶¶¶GL V;ZMP 07 

 A V[S jCLS,DF\ ;[DL .,L%8LS, l:5|\UGF 5F8FGL 5CM/F. 76 mm ,  HF0F. 12 mm VG[ 
T[GL V;ZSFZS ,\AF. 910 mm K[P HM T[GM :8=[; 220720 KPa  CMI VG[l:5|\U 
4900N YL ,M0 SZL CMI TM GLR[ VF5[, lJUTM  XMWMP 
( i) l:5|\UGF 5F8FGL ;\bIF 
( ii) l:5|\UMG]\ l0O,[SXG 
HM l:5|\U O,[8 (;5F8) Y. HFI TM T[GL XZ]VFTGL l+HIF XMWMP E=196.2 x 106 KPa 

07 

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

 V ;:5[gXG  l:5|\UMGF 5|SFZ ,BM VG[ SM. V[S ;DHFJMP 07 

 A V[S VM8MDMAF.,  V[lgHG 1550 RPM 5Z 27 KW 5FJZ 5[NF SZ[ K[P T[GM AM8D 
ULIZ Z[XLIM 3.06 K[P HM T[DF\ J5ZFTM 5|M5[,Z XFO8 38 mm ACFZGM jIF; 3ZFJTM 

07 
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CMI TM T[GM V\NZGM jIF; XMWMP XFO8 DF.<0 :8L,DF\YL AG[,M K[P VG[ T[GM ;,FDT XLIZ 
:8=[; 55 x 103 KPa  K[P 

     VYJFVYJFVYJFVYJF  

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

 V O|g8 V[1F, 5ZGF A[ZL\U ,M0 lJQF[  ;DHFJMP 07 

 A V[S DM8Z SFZG]\ jCL, A[.h 2.62 m K[P T[GF C.G. GL p\RF. U|Fpg0YL  0.60 m  VG[ 
1.10 m ZLVZ V[1F,YL VFU/ K[P HM SFZ ,[J, 8=[S 5Z 40 km/h GL h05YL NM0TL 
CMI TM T[G]\ ,3]TD :8M5L\U V\TZ XMWMP HIFZ[ T[DF\  
( i) RFZ[I jCL,DF\ A|[S ,UFJL CMI 
( ii) OST VFU/GF A[ jCL,DF\ A|[S ,UFJL CMI 
( iii) OST 5FK/GF A[ jCL,DF\ A|[S ,UFJL CMI 
8FIZ VG[ ZM0 JrR[GM 3QF ¶¶¶¶¶6F\S 0.6 ,[JMP 

07 

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

 V ZLVZ V[1F, 5Z 8}\S GM\W ,BMP 07 

 A V[lgHG 5lZE|D6 VG[ JFCGGL UlT JrR[GM ;\A\W NXF¶JT]\ ;}+ TFZJMP 07 

  VYJFVYJFVYJFVYJF  

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

 V SM. 56 A [J6¶JMP 
        ! 0=M AFZ 5],  Z  U|[0LIFAL,L8L  #   8=[S8LJ V[O8 ¶¶ 

07 

 A DFGJ SMdO8¶¶¶¶G[ V;Z SZTF 5lZA/M ,BMP 07 

 

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

 


