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Seat No.: ________                                                      Enrolment No.______________  

GUJARAT TECHNOLOGICAL UNIVERSITY 
DIPLOMA ENGG.- V

th
 SEMESTER–EXAMINATION – JUNE- 2012 

Subject code: 350202/2350202            Date: 05/06/2012        

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 to be Authentic 

Q.1 (a) Explain following in detail. 

(1) Hammer blow (2) swaying couple (3) tractive force refer to 

partial balancing of reciprocating parts 

07 

 (b) Define gradiability and drawbar pull. Explain various resistances to 

motion of vehicle.  
07 

Q.2    

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

same plane. The masses are 25kg,35kg,20kg & 30 kg respectively 

and their radii of rotation are 40mm,20 mm,50mm and 30mm. The 

angular position of B, C, D with respect to A are 60
0, 

125
0 

& 210
0
 

respectively. Find the magnitude and position of balancing mass at a 

radius of 30mm.in the same plane.  

07 

 (b) A car has total mass of 2500 kg. And having frontal area of 3m
2
 has 

to run on a level road at a max. Speed of 150 km/hr. The rolling 

resistance is 0.015mg+0.00005 mg V. Air resistance coefficient is 

0.027. The transmission efficiency in top gear is 90%. The car 

negotiates max. grade of 40% at 12km/hr in first gear ratio 

24:1,having transmission efficiency of 70%.  Take axle ratio 6:1 and 

wheel radius 32cm.Find out------ 

(1) Engine brake power in KW and Engine RPM and at max. speed. 

(2) Engine torque while climbing grade. 

(3) Engine RPM while climbing grade.  

07 

  OR  

 (b) Derive an equation for max. acceleration, max. tractive effort and 

reaction at wheel for a four wheel drive vehicle. 
07 

Q.3    

 (a) Explain gyroscopic couple and its effect on vehicle. List various 

factors affecting braking efficiency. 
07 

 (b) Derive formula for balancing of single rotating mass by two rotating 

masses rotating in different plane at either sides of disturbing mass. 

Give relation between vehicle speed and engine revolutions.  

07 

  OR  

Q.3 (a) Define roll-axis. Derive an equation for reaction at wheels for a 

vehicle moving down a gradient and brakes are applied at front 

wheels only. 

07 

 (b)  Define static balancing and dynamic balancing and derive an 

equation for limiting angle of inclination for stability of vehicle. 
07 

Q.4    

 (a) Explain any one type of propeller shaft with figure and give 

difference between torque tube drive and hotch-kiss drive. 
07 

 (b) Define following terms with respect vibration. 

(1) amplitude(2) damped vibration (3) resonance 
07 
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Also explain sources of vibration in a vehicle.  

  OR  

Q. 4 (a) Find out the outer diameter of a propeller shaft if it is used for an 

engine running at 1500 RPM and producing 15KW.The over all gear 

ratio is12:1  and inner diameter of propeller shaft is 50mm. The 

permissible shear stress for shaft material is 350N/mm
2
. The 

effective wheel diameter is 600mm and coefficient of friction 

between tyre and road surface is 0.45. Also find out thrust force 

developed at each wheel. State formula to find out I-Section of axle. 

07 

 (b) What is vibration isolation? Explain and derive formula for single 

degree of freedom in vehicle. 
07 

    

Q.5    

 (a) Distinguish leaf spring and coil spring and explain ergonomics.  07 

 (b) State condition for good steering and explain Ackerman steering 

mechanism. 
07 

  OR  

Q.5 (a) Explain advantages of independent suspension and derive formula 

for bearing load on front axle. 
07 

 (b) Define camber and caster. Also explain condition for true rolling. 07 

 

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

 

5|`Gv!5|`Gv!5|`Gv!5|`Gv!    V GLR[GL AFATM lJ:T'T ZLT[ ;DHFJMP 
!P C[DZ a,M  
ZP :J[.\U S5, 
#P Z[;L5|MS[8L\U DF;GF VG];\WFG[ 8|[S8LJ OM;"  

07 

 A 0|MAFZ5], VG[ U|[0LI[AL,L8L GL jIFbIF VF5MP VG[ JFCGGL UTLGF H]NF H]NF VJZMWM RRM"P  07 

    

5|`GvZ5|`GvZ5|`GvZ5|`GvZ    V RFZ JHG S4B4U4VG[ 3 V[S UM/ OZTF XFO8 ;FY[ V[S H ;DT,DF\ HM0[,F K[P H[DG]\ 
JHG VG]S|D[ Z5SLUF|4 #5 SLU|F4 Z_SLU|F K[4  T[DGF OZJFGL l+HIF VG]S|D[ $_DLDL4 
Z_DLDL4 5_DLDL4 VG[ #_ DLDL K[P B4 U VG[ 3 G]\ JT] "/ VFSFZ :YFG S GL ;F5[1FDF\ 
VG]S|D[ &__4 !Z5_4 VG[ Z!__ K[4 TM #_ DLDLGL l+HIF 5ZGF A[,[g;L\U JHGG]\ DF5 
VG[ :YFG S GL ;F5[1FDF\ XMWMP  

07 

 A V[S SFZG]\ JHG Z5 SLU|F K[P T[GM O|g8, V[ZLIF # DLZ K[P T[GL ;DT, ZM0 5Z DCtTD 
h05 !5_ SLDLqS,FS K[P ZM,L\U VJZMW s_P_!5 DLU|F + _P____5 DLU|F X J[Uf VG[ 
CJFGM VJZMW _P_Z* K[P T[GL 8M5 ULIZDF\ SFI"N1FTF )_% K[P SFZ $__ DCtTD -F/[ 
!Z SLDLqS,FSGL DCtTD h05YL 5|YD ULIZ Z[XLIM Z$o!DF\ R0L XS[ K[P H[GL 8|Fg;DLXG 
SFI"N1FTF *_% K[P HM V[S;[, Z[XLIM &o! VG[ jCL,GL l+HIF #Z ;[DL CMI TM GLR[GL 
AFATM XMWMP  
!P V[lgHGGM 5FJZ v SL,MJM8DF\ VG[  V[lgHGGF VFZ5LV[D   
    DCtTD h05 p5Z  
ZP -F/ R0TL JBT[ V[lgHGGM 8MS"  
#P -F/ R0TL JBT[ V[lgHGGF VFZ5LV[D 

07 

  VYJFVYJFVYJFVYJF  

 A RFZ jCL, 0|F.J JFCG DF8[ DCtTD 5|J[U  DCtTD 8|[S8LJ V[O8" VG[ jCL, p5Z YTF 
5|lTA/ G]\ ;]+ D[/JMP  

07 

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

 V UFIZM:SM5LS S5,  VG[ T[GL JFCG 5Z YTL V;Z J6"JMP TYF A|[SL\UGL SFI"N1FTFG[ V;Z 
SZTF 5lZA/MGL IFNL AGFJMP  

07 

 A V[S VG A[,[g;0 DF;GL lJ5ZLT NLXFDF\ H]NF H]NF ;DT,DF\ OZTF A[ DF;GL DNNYL 
A[,[g; SZJFG]\ ;]+ D[/JM VG[ JFCGGL h05 VG[ V[lgHGGF VFZ5LV[D JrR[GM  ;\A\W 
,BMP 

07 
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  VYJFVYJFVYJFVYJF  

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

 V ZM0 V1FL; GL jIFbIF VF5MP HM VFU/GF 5{0F 5Z H A|[S ,FU[ VG[ JFCG -F/ pTZT] CMI 
T[JF ;\HMUMDF\ jCL, p5Z ,FUT]\ 5|lTA/ XMWJF DF8[G]\ ;]+ D[/JMP  

07 

 A :8[8LS VG[ 0FIG[DLS A[,[g;L\UGL jIFbIF VF5MP VG[ JFCGGL l:YZTF DF8[ ,LDL8L\U -F/GM 
B]6M NXF"JT]\ ;]+ D[/JMP  

07 

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

 V SM. 56 V[S 5|M5[,Z XFO8G[[ VFS'lT  ;FY[ ;DHFJMP 8MS" 8I]A 0|F.J VG[ CMRSL; 0|F.J 
JrR[GF TOFJT  ,BMP  

07 

 A V[d5,L8I]04 0[d50 JF.A|[XG VG[ ZLhMGg; GL jIFbIF VF5MP TYF JFCGDF\ JF.A|[XG  
pt5ggF SZTF 5lZA/M ;DHFJMP  

07 

     VYJFVYJFVYJFVYJF  

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

 V H[G]\ V[lgHG !5__ VFZ5LV[D p5Z !5 SLJM8 5FJZ pt5ggF SZT]\ CMI T[JF 5|M5[,Z 
XFO8G]\ ACFZGM jIF; XMWMP T[GM V\NZGM jIF; 5_ DLDL K[P VMJZVM, ULIZ Z[XLIM 
!Zo! K[P DCtTD XLIZ :8|; #5_ gI]qDLDLZ K[P HM jCL,GM jIF; &__ DLDL CMI VG[ 
jCL, TYF ZM0 JrR[GF 3QF"6F\S _P$5 CMI TM jCL, 5Z ,FUT] Y|:8OM; " XMWMP  V[S;[,GF 
VF. ;[SXG XMWJF DF8[G]\ ;]+ ,BMP  

07 

 A JF.A|[XG  VF.;M,[XG V[8,[ X]\ m JFCGGF JF.A|[XGGF V[S H 0LUL| VMO OL|0DG]\ ;]+ 
D[/JMP  

07 

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

 V ,LO VG[ SM., :5L\U JrR[GF TOFJT ,BMP VG[ V[ZUMGLhD ;DHFJMP  07 

 A ;FZF :8LIZL\U DF8[GL HZ]ZLIFTM ,BMP VG[ V[SZD[G :8LIZL\UGL DLS[GLhD ;DHFJMP  07 

  VYJFVYJFVYJFVYJF  

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

 V .g0L5[g0g8 ;:5[gXGGF  OFINF ,BMP  VG[ O|g8 V[S;[, 5Z ,FUTF A[ZL\U ,M0G]\ ;]+ 
D[/JMP 

07 

 A S[:8Z VG[ S[dAZGL jIFbIF VF5M VG[ 8|] ZM,L\U DF8[GL XZT ;DHFJMP  07 

 

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


