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Solutions to Tutorial Questions 

 

Q1.1  a=0.3 m/ s
2
, u=0, 22v m/s 

The distance s in the acceleration phase is: 

67.8063.020)22(2 222 ssasuv m=0.807 km  

The time in the acceleration phase is: 

33.733.0022 ttatuv s = 1 min 13.33 s 

b) t= 1 min, v=0, 347.22u m/s 

The acceleration a is: 

367.060220 aaatuv  m/s
2
 

To calculate the distance s in the deceleration phase: 

660367.02)22(02 222 ssasuv =0.66 km  

c) Distance during the constant velocity=11-0.807-0.66=9.533 km 

Time during the constant velocity is: 

318.433
22

1000533.9

avv

s
t s=7 min 13.318 s 

Total time of the journey: 1 min 13.33 s + 7 min 13.318 s + 1 min = 9 min 27 s 

 

Q1.2.a) u=0, a =4m/s
2
:  

402004202 222 vvasuv m/s  

b) s 104040 ttatuv   

 

Q1.3. a) For the acceleration phase: 

Acceleration phase, u=0, v=v1=80 m/s, a=a1=4 m/s
2
:  

Contact me in order to access the whole complete document. Email: solution9159@gmail.com
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600320)60(2 1

222 sssasuv m  

Deceleration phase, with u= v1=60 m/s, a=a2=-6 m/s
2
, t=t2=5 s: 

225)5()6(
2

1
560

2

1
2

22 sssatuts m 

Total distance= s1+s2=600+225=825 m 

b) Acceleration phase u=0, v= v1=60 m/s, a= a1=3 m/s
2
, thus 

s203060 1tttatuv   

Deceleration phase, t2=5 s thus 

Total time= t1+t2=20+5=25 s 

c) Deceleration phase u= v1=60 m/s, v= v2=?, a= a2=-6 m/s
2
, t=t2=5 s: 

305660 2vvvatuv m/s  

 

Q1.4. a) u=60 km/hr, a =6000 km/hr
2
, v=110 km/hr  

30shr1033.8600060110 3ttatuv   

b) 708.060002601102 2222 ssasuv km=708 m 

 

Q1.5 a) During period of constant velocity v=40 m/s, t=3 s: 

120340vts m 

b) Turning point at u=40 m/s , v=0, a=-10 m/s2: 

80)10(2)40(02 maxmax

222 ssasuv  m 

Time to turning point C: 

410400 ttatuv s 

c) The distance from A to C=120+80=200 m  

Time to travel back to A, u=0, a=-10m/s2  and s=-200 m, 

325.6)()10(
2

1
0200

2

1 22 tatuts s=6.3 s 

Its velocity when it returns point A: 

25.63325.6100 vvatuv m/s 

d) Total distance 400)80120(2s  m 

Total time: 

3.133.643t  s 

 

Q1.6. a) u=20 km/hr, t =12 s, v=100 km/hr  

2km/hr 24000
6060

12
20100 aaatuv   

b) 2.0240002201002 2222 ssasuv km=200 m 
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 Q1.7 518
2

15 23 ttts  

18153 2 tt
dt

ds
v  

          And acceleration 156t
dt

dv
a  

a) At v=0, 0)3)(2(065018153 22 ttttttv , thus t=2 s or 3 s 

b) 1952182
2

15
22 23st  m 

5.1853183
2

15
33 23st m 

c) 315262 at m/s
2
 

315363 at m/s
2
 

At 2154184
2

15
44 23st m 

 

Q1.8 sa 021.08.5  

          dssvdvs
ds

dv
va )021.08.5()021.08.5(  

Integrating: dssvdv )021.08.5(  

22
22

021.06.11
2

021.08.5
2

ssv
s

s
v

 

For s=3000 m 

1.4733000021.030006.11 22 vv  m/s 

 

Q1.9  a) 34 2sv  

           ssss
ds

dv
va 2432)8)(34( 32

 

b) For s=3 m 

3933434 22sv  m/s 

9363839)8)(34( 2 ss
ds

dv
va  m/s

2
  

 

Q1.10 ta 12  
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Integrating over time 

206 2tv  

Integrating again 

tts 202 3
 

at v=0, 8257.12060 2 tt s 

35.248257.1208257.12 3s m 

 

Q1.11
2

2 ttv  

Integrating over time 

C
tt

s
43

23

 

Initial conditions t=0, so=0: 

43

23 tt
s  

When t=3s: 

25.11
4

3

3

3 23

s m 

Acceleration: 

           5.65.032)5.02( 22t
dt

dv
a  m/s

2
  

 

Q1.12 Acceleration: 

dt
v

dv
v

dt

dv
a

3

3

5.0
5.0   

Integrating:  

Ct
v2

1
 

Applying initial condition at t=0, vo=100 m/s: 

4

2
100

100

1
CC  

At t=3s: 

577.0103
1

10
1 4

2

4

2
v

v
t

v
m/s 

 

Q1.13  22102 23 tttx , 3543 23 ttty  
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a) Differentiating with respect to time to derive velocity and acceleration: 

2206 2
.

ttx               589 2
.

tty  

 2012
..

tx            818
..

ty  

When t=4 s 

m/s 18242046 2
.

x               m/s 11754849 2
.

y  

m/s 38.118)117()18( 22

2.2.

yxv  

b) 2820412
..

x  m/s
2
       648418

..

y  m/s
2
 

222

2..2..

m/s 86.69)64()28(yxa  

 

Q1.14 tx 8 , 
222 92.1)8(03.003.0 ttxy  

a) Differentiate to derive velocity and acceleration: 

8
.

x               ty 84.3
.

 

 0
..

x            84.3
..

y  

When t=3 s 

m/s 8
.

x               m/s 52.11384.3
.

y  

m/s 03.14)52.11()8( 22

2.2.

yxv  

b) 22.55

8

52.11
tantan

.

1

.

.

1

x

y
 

c) 0
..

x  m/s
2
       84.3

..

y  m/s
2
 

222

2..2..

m/s 84.3)84.3()0(yxa  

 

Q1.15 a) 
23tx , 

306.0 ty  

When t=10 s: 

3001033 22tx m 

601006.006.0 33ty m 

m 94.305)60()300( 2222 yxL  
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b) Differentiate to derive velocity and acceleration: 

tx 6
.

              
2

.

18.0 ty  

 6
..

x              ty 36.0
..

 

When t=10 s 

m/s 60106
.

x               m/s 181018.0 2
.

y  

m/s 64.62)18()60( 22

2.2.

yxv  

c) 6
..

x  m/s
2
       6.31036.0

..

y  m/s
2
 

222

2..2..

m/s 7)6.3()6(yxa  

 

Q1.16  a) xy 169)50( 2
, 

When y=100 m: 

7829.14
169

)50100(
2

x  m 

m 088.101)100()7829.14( 2222 yxL  

b) Differentiate to derive velocity and acceleration: 

...

1691002 xyyy   

....2...

16910022 xyyyy               

 

When y=100 m 

m/s 343.118
169

2001001002002.

x                

m/s 39.232)200()343.118( 22

2.2.

yxv  

c) 37.473
169

020020 2..

x  m/s
2
        

222

2..2..

m/s 37.473)37.473()0(yxa  

 

Q1.17 5.430sin930sin
.

oo vy m/s 
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a) 1023.181.9
2

1
5.401

2

1 22
.

tttgttyyy oo s 

b) 59.81023.130cos90
.

Ltxxx oo m 

c) )1(81.92)30sin9(0)(2 2
2.2.

hyygyy oo  

From which h=2.03 m 

 

Q1.18 a) ttvxxtxxx oooo 20cos1509cos
.

 

From which t=0.64 s 

b)  148.164.081.920sin15
...

ygtyy o  m/s   

095.1420cos15
..

oxx m/s 

 

m/s 14.14)148.1()095.14( 22

2.2.

yxv  

66.4
095.14

148.1
tan 1

 

c) 
22

.

64.081.9
2

1
64.020sin151

2

1
gttyyy oo  

From which: 

y=2.27 m 

 

Q1.19 a) 260cos4cos
.

oo vx m/s 

4641.360sin4sin
.

oo
vy m/s 

txtxtxxx oo 220
.

   (1) 

222
.

81.9
2

1
4641.30012.0

2

1
ttxgttyyy oo   (2) 

Substitute Equation (1) into Equation (2) and solve for t: 

t=0.6994 s = 0.7 s 

b) Substitute by t in (1): 

398.16994.022tx m 

And 
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02345.0398.1012.0012.0 22xy m 

 

Q1.20 33 2tr               
4

sin
2

tt
 

           Differentiate to derive velocity and acceleration: 

tr 6
.

              
4

cos
84

sin
2

1

4
cos

424
sin

2

1. tttttt
 

6
..

r m/s
2
          

4
sin

324
cos

44
sin

484
cos

84
cos

8

2.. ttttttt
 

When t=2 s 

a) 15r m 

12
.

r  m/s              5.0
4

2
cos

8

2

4

2
sin

2

1.

 rad/s 

6
..

r               
164

2
sin

32

2

4

2
cos

4

22..

 = -0.617 rad/s
2
 

b) Radial and tangential velocities: 

12
.

rvr  m/s   5.75.015
.

rvt  m/s 

Total magintude of velocity: 

15.14)5.7()12( 22

22

tr vvv  m/s 

 c) Radial and tangential velocities and accelerations: 

25.2)5.0(156 2

2...

rrar m/s
2 

747.2)5.0(122
16

152
2....

rrat  m/s
2
 

Total magintude of acceleration: 

55.3)747.2()25.2( 22

22

tr aaa m/s
2
 

 

Q1.21 a) 3.05015
...

rvt rad/s 

b) 5.43.0500
2

2...

rrar  m/s
2
 

 

Q1.22 a)  cos rx                                         

   sin y r   
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1
.

rvr  m/s 

698.0
360

2
202

.

rvt  m/s 

Referring to Figure 1.22 in Chapter 1, the velocity components in the Cartesian co-ordinate system 

are: 

517.030sin698.030cos1sin - cos 
.

tr vvx  m/s 

105.130cos698.030sin1cos  sin 
.

tr vvy  m/s 

b) 756.2
360

2
2023

22...

rrar
 m/s

2
 

44.2
360

2
2012

360

2
5022

....

rrat
 m/s

2
 

Referring to Figure 1.23 in Chapter 1, the acceleration components in the Cartesian co-ordinate 

system are: 

167.130sin44.230cos756.2sin - cos 
..

tr aax  m/s
2
 

49.330cos44.230sin756.2cos  sin 
.

tr vvy  m/s
2
 

 

Q 1.23 a) 4.503.0180
.

rvt
m/s 

0rv  m/s  

Total magintude of velocity: 

4.5)4.5()0( 22

22

tr vvv  m/s 

 

 c) Radial and tangential velocities and accelerations: 

162.0)03.0(1800 2

2...

rrar m/s
2 

18.00001.01802
....

rrat  m/s
2
 

Total magintude of acceleration: 

242.0)18.0()162.0( 22

22

tr aaa m/s
2
 

 

Q1.24 a) 0rv  m/s 

 6.02.03
.

rvt
m/s 
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b) 12.0)2.0(30 2

2...

rrar m/s
2 

00032
....

rrat  m/s
2
 

 

Q1.25 0173.0
30cos

866
30cos20

...

rvt
rad/s

.

s/1
180  

 

Q1.26 a) 08.0

08.01

1
2/32

2

2

2/3
2

x

dx

yd

dx

dy

  

64.47
08.0

1508.01
2/32

m 

b) 635.0
64.47

5.5 22v
an  m/s

2
    

 

c) 29.2635.02.2 2222
nt aaa  m/s

2
 

 

Q1.27 a) 81.0
100

922v
an  m/s

2
    

 

b) 5.4209 ttatuv  s 

 

Q1.28 93.86
6.0

66.01
2/32

km 

5567.0
1093.86

220

3

22v
an  m/s

2
    

 

748.05567.05.0 2222
nt aaa  m/s

2
 

 

Q1.29 a) 441430 tt aaatuv  m/s
2 
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b) 5.2
250

2522v
an  m/s

2
    

 

Q1.30 a) 5.760cos15ta m/s
2
 

b) 99.1260sin15na m/s
2
 

26.37
22

99.12
22v

an m    

 

Q1.31 a) tv 1.1
.

 

Integrating: 

255.0 tv  

When t=3 s, v=4.95 m/s 

b) 2275.2
11

95.4 22v
an

 m/s
2
 

3.331.1
.

vat  m/s
2
 

c) 
2

2.

05.0
11

55.0
t

t

r

v
 

45.0305.0 2
.

rad/s 

d) Integrating
.

: 

3

05.0 3t
 

45.0
3

305.0 3

rad= 78.25
180

45.0  

 

Q1.32 5.6143
10)

2
12713(

5000
2

3

22

h
h

v
an

 m 

 

Q1.33 87.1
10)

2
127137000(

5000
3

22v
an

 m/s
2 

 


