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Form 5 Chapter 8 

Kinematics of Linear Motion 

Fully-Worked Solutions 

 

UPSKILL 8.1a 

 

1 (a) 1242  tts  

  12)3(432 s  

  15s  m 

 

(b)  12)6(462 s  

0s  m 

 

(c) 12)7(472 s  

9s  m 

 

2 (a)                s = 3 

               34 2  tt  

   0342  tt  

0)1()3(  tt  

3t  or 1 

 

(b)              21s  

          214 2  tt  

  02142  tt  

0)3)(7(  tt  

                  7t   

 

(c)           0s  

04 2  tt  

0)4(  tt  

  4t  

 

3 (a) (i)             0s  

    0342  tt  

 0)1()3(  tt  

 

 

 

 

 

 

The range of values of t is 31  t . 

 

(ii)                    0s  

    0342  tt  

 0)1()3(  tt  

 

 

 

 

 

The range of values of t is 

10  t or 3t  

 

(b)    0342  tt  

 0)1()3(  tt  

                   3t  or 1 

 

4 (a) 1072  tts  

  Initial displacement = 10 m 

 

(b)                  28s  

281072  tt  

 01872  tt  

0)2)(9(  tt  

                   9t  

 

(c)                    0s  

 01072  tt  

0)2)(5(  tt  

 

 

 

 

 

 

The range of values of t is 20  t  or 

5t . 

 

5 (a)                    0s  

   0652  tt  

0)3)(2(  tt  

 

 

 

 

 

 

 

The range of values of t is 20  t  or 

3t . 

 

(b) Distance travelled during the 4th second 

= 34 ss   

=  6)3(536)4(54 22   

02  

= 2 m 
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6 
26 tts   

 

t (s) 0 1 2 3 4 5 

s (m) 0 5 8 9 8 5 

 

 

 

 

 

 

 

 

Total distance travelled  

= 9 + 4 

= 13 m 

 

7 (a)             20s  

2016 2  t  

20162 t  

362 t  

  6t  

 

(b)            0s  

016 2  t  

       162 t  

 

 

 

 

 

 

 

The range of values of t is t > 4. 

 

(c) 216 ts   

 

t (s) 0 1 2 3 4 5 

s (m) 16 15 12 7 0 9  

 

 

 

 

 

 

Total distance travelled  

= 9 + 16 = 25 m 

 

8 (a) 2820 tts   

Distance travelled during the sixth 

second 

56 ss   

 22 5)5(8206)6(820   

3532  

= 3  = 3 m 

(b) 2820 tts   

 

t 0 1 2 3 4 5 6 

s 20 27 32 35 36 35 32 

 

 

 

 

 

 

 

 

 

Total distance travelled 

= )3236()2036(   

416  

= 20 m 

 

9 (a)  245 tts   

25)5(45 s = 0 

 

(b)   45 ss   

   22 4)4(455)5(45 

50  

= 5 m 

 

(c)  

t (s) 0 1 2 3 4 5 

s (m) 5 8 9 8 5 0 

 

 

 

 

 

 

 

 

 

Total distance travelled 

= 4+ 9 

= 13 m 

 

UPSKILL 8.1b 

 

1 (a) 1272  ttv  

When 0v , 

01272  tt  

  0)3()4(  tt  

4t  or 3 

 

(b)  (i)                   0v  

      01272  tt  

        0)3()4(  tt  
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    The range of values of t is 43  t . 

 

     (ii)                  0v  

     01272  tt  

       0)3()4(  tt  

 

 

 

 

 

 

 

 

 

The range of values of t is 30  t or 

4t . 

 

UPSKILL 8.1c 

 

1 (a) ta 36  

   When the particle travelled at a uniform 

velocity, 

       0a  

036  t  

       2t  

(b) (i) When the particle accelerates, 

      0a  

036  t  

63  t  

3

6




t  

  20  t  

 

 

(ii) When the particle decelerates, 

       0a  

036  t  

63  t  

3

6




t  

2t   

 

UPSKILL 8.2 

 

1 (a)   3652  tts  

dt

ds
v   

52  tv  

When 0t , 

55)0(2 v  m s
–1

 

 

(b) When 22s , 

 223652  tt  

 01452  tt  

0)7)(2(  tt  

                  2t  

 

95)2(2 v  m s
–1

 

 

(c) When 13v , 

  1352 t  

4t  

36)4(542 s  

0s  

 

2 (a)  ttts 10
2

7

3

1 23   

dt

ds
v   

1072  ttv  

When 0v , 

 01072  tt  

0)2)(5(  tt  

2t  or 5  

 

(b) When 2t , 

 )2(10)2(
2

7
)2(

3

1 23 s  

 
3

2
8s  m 

When 5t  

)5(10)5(
2

7
)5(

3

1 23 s  

6

1
4s  m 

Hence, the distance between the two 

points 

6

1
4

3

2
8   

2

1
4  m 

 

3 (a) 1032  ttv  

 When 8v , 

 81032  tt  

 01832  tt  

0)6)(3(  tt  

                 3t  

 

dt

dv
a   

32  ta  

93)3(2 a  m s
–2

 

 

 



4 

© EPH Publishing (M) Sdn. Bhd. (199801017497) 2025                         Success Plus Additional Mathematics SPM 

 

 

(b) When 0v , 

  01032  tt  

0)5)(2(  tt  

                  2t  

 

73)2(2 a  m s
–2

 

 

4 tts 93   

93 2  t
dt

ds
v  

t
dt

dv
a 6  

 

When 0s , 

           093  tt  

          092 tt  

    033  ttt  

                   3t  

 

189)3(3 2 v  m s
–1

 

18)3(6 a  m s
–2

 

 

5 (a) 1032  ttv   

 32  t
dt

dv
a  

 

When 0v , 

 01032  tt  

0)2)(5(  tt  

                  5t  

 

73)5(2 a  m s
–2

 

 

(b) When 0a , 

032 t  

2

3
t  

 

25.1210
2

3
3

2

3
2


















v  m s

–1
 

 

6 (a) 39 23  tts  

tt
dt

ds
v 183 2   

186  t
dt

dv
a  

 

When 0t , 

1818)0(6 a  m s
–2

 

 

(b) When 0a , 

0186 t  

       186 t  

   30  t  

 

7 (a) 23 6tts   

 tt
dt

ds
v 123 2   

126  t
dt

dv
a  

 

When 0v ,  

0123 2  tt  

0)4(3 tt  

           4t  

 

32)4(64 23 s  m 

 

(b)           0a  

0126 t  

       126 t  

        2t  

 

8 (a) 326 tts   

 2312 tt
dt

ds
v   

 

When 0v , 

0312 2  tt  

0)4(3  tt  

4t  

 

(b)  

t (s) 0 4 6 

s (m) 0 32 0 

 

 

 

 

 

 

 

 

 

Total distance travelled 

3232  

= 64 m 

 

9 (a) tts 62   

 62  t
dt

ds
v  

When 0v , 

062 t  

3t  s 
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(b)  

t (s) 0 3 6 

s (m) 0 –9 0 

 

 

 

 

 

 

Total distance travelled 

= 9 + 9 = 18 m 

 

10 (a) ttts 15
3

1
4 32   

158 2  tt
dt

ds
v  

When 0v , 

 0158 2  tt  

 01582  tt  

0)3)5(  xt  

5t  or 3 

 

(b)                  0v  

 0158 2  tt  

  01582  tt  

0)5()3(  tt  

 

 

 

 

 

The range of values of t is 53  t . 

 

11 (a) 32

3

4
4 tts   

248 tt
dt

ds
v   

When 0v , 

048 2  tt  

0)2(4  tt  

           2t  

32 )2(
3

4
)2(4 s  

3

1
5s  m 

 

(b)                0s  

32

3

4
4 tt  = 0 

0412 32  tt  

   034 2  tt  

3t  

12)3(4)3(8 2 v  m s
–1

 

 

12 (a) 32

3

1
715 ttts   

21415 tt
dt

ds
v   

When 0v , 

 01415 2  tt  

 015142  tt  

    0115  tt  

                   1t  

 

(b) When the displacement of the particle is 

a maximum,  

               0
dt

ds
 

01415 2  tt  

 015142  tt  

    0115  tt  

                   1t  

t
dt

sd
214

2

2

  

When 1t ,  

16)1(214
2

2


dt

sd
 (negative) 

Hence, s is a maximum. 

 

Maximum displacement 

  32
)1(

3

1
17)1(15   

= 
3

2
7  m 

 

UPSKILL 8.3 

 

1 123 2  ttv  

 dtvs  

   dttts 123 2
 

cttts  23  

When 0,0  st . Thus, c = 0. 

ttts  23  

 

Distance travelled during the fifth second 

= 45 ss   

=  444555 2323   

52105  

53  m 
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2  tv 23  

dtts   )23(  

ctts  23  

When 2,0  st . Thus, c = 2. 

23 2  tts  

 

Distance travelled during the fourth second 

= 34 ss   

 29921612   

2030  

= 10 m 

 

3 2312 ttv   

 dtvs  

  dttts   2312  

ctts  326  

When 0t , 1s . Thus, 0c . 

326 tts   

 

When 0v , 

0312 2  tt  

0)4(3  tt  

4t  

 

t (s) 0 4 6 

s (m) 0 32 0 

 

 

 

 

 

 

 

 

Total distance travelled 

3232  

= 64 m 

 

4 (a) 62  tv  

    dtts )62(  

  ctts  62
 

  When .0,0  st  Thus, 0c . 

tts 62   

 

When v = 0, 

062 t  

3t  

9)3(632 s  m 

(b) 

t (s) 0 3 5 

s (m) 0 –9 –5 

 

 

 

 

 

 

 

 

Total distance travelled 

= 9 + 4 

= 13 m 

 

5 
234 ttv   

 dttts   234  

c
tt

ts 
32

3
4

32

 

When t = 0, s = 0. Thus, c = 0. 

32

3
4

32 tt
ts   

 

When the displacement is a maximum, 

         0
dt

ds
v  

   034 2  tt  

   0432  tt  

    014  tt  

                 4t  

t
dt

sd
23

2

2

  

When 4t , 5)4(23
2

2


dt

sd
 (negative) 

Hence, the maximum displacement 

3

4

2

)4(3
)4(4

32

  

3

2
18  m 

 

6  ta 36  

  dttv   36  

c
t

tv 
2

3
6

2

 

When t = 0, 9v .  

Hence, 9
2

3
6

2


t

tv  
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When the velocity of the particle is a 

maximum, 

0 a
dt

dv
 

  036  t  

          2t  

3
2

2


dt

vd
 (Negative) 

Hence, the maximum velocity 

= 9
2

)2(3
)2(6

2

  

3  m s
–1

 

 

7 (a)  7312 2  ttv  

t
dt

dv
a 612  

When 2v , 

27312 2  tt  

09123 2  tt  

0342  tt  

 0)1)(3(  tt  

3t  or 1 

When 3t , 6)3(612 a  m s
–1

 

When 1t , 6)1(612 a  m s
–1

 

 

(b) When the velocity of the particle is a 

maximum, 

0 a
dt

dv
 

0612  t  

2t  

 

6
2

2


dt

vd
 (negative) 

Hence, the maximum velocity 

7)2(3)2(12 2   

5  m s
–1

 

 

8 (a)   56  ta  

 dtav  

  dttv )56(  

cttv  53 2  

When 8,0  vt . Thus, 8c . 

853 2  ttv  

 

When 3t ,  

8)3(5)3(3 2 v  = 34 m s
–1

 

 

(b)   dtvs  

  dttts   853 2  

ct
t

ts  8
2

5 2
3

 

When 0t , 0s .  

Hence, t
t

ts 8
2

5 2
3   

 

When v = 0, 

   0853 2  tt  

0)83)(1(  tt  

                   1t  

 

When t = 1, 

2

1
4)1(8

2

)1(5
1

2
3 s  m 

 

9 (a) ta 23  

  dttv   )23(  

  cttv  23  

When 2,0  vt . Thus, 2c  

23 2  ttv  

When 0v , 

   023 2  tt   

   0232  tt  

0)1)(2(  tt  

t  2 or 1 

 

(b)  dtvs  

    dttts 23 2
 

 ct
tt

s  2
32

3 32

 

 When 0,0  st . Thus, 0c  

t
tt

s 2
32

3 32

  

 
t (s) 0 1 2 

s (m) 0 
6

5
  

3

2
  
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Total distance travelled 

= 









3

2

6

5

6

5
 

1  m 

 

10  84  ta  

 dtav  

  dttv )84(  

cttv  82 2  

When t = 0, v = 6. Thus, c = 6 

Hence, 682 2  ttv  

 

 dtvs  

  dttts   682 2  

ctt
t

s  64
3

2 2
3

 

When 0,0  st . Thus, c = 0 

tt
t

s 64
3

2 2
3

  

 

When 0v ,  

 0682 2  tt  

   0342  tt  

0)3()1(  tt  

1t  or 3 

 

When 1t , 

3

2
2)1(6)1(4

3

)1(2 2
3

s  m 

 

When 3t , 

0)3(6)3(4
3

)3(2 2
3

s  m 

 

Distance of PQ = 
3

2
2  m 

 

 

UPSKILL 8.4 

 

1 `(a) 2kthtv   

  dtkthts   2
 

c
ktht

s 
32

32

 

When 0,0  st . Thus, c = 0. 

32

32 ktht
s   

3

13
01  ss  

3

13

32


kh
 

2623  kh  … (1) 

 

kth
dt

dv
a 2  

When t = 3, 2a  

2)3(2  kh  

            26  kh  … (2) 

 

Substitute (2) into (1) : 

262)26(3  kk  

   262618  kk  

         3216 k  

             2k  

 

From (2) : 

102)2(6 h  

 

(b)   When h = 10 and k = 2, 
2kthtv   

2210 ttv   

 

3

2

2

10 32 tt
s   

3

2
5

3
2 t

ts   

 

When v = 12, 

       12210 2  tt  

012102 2  tt  

 0652  tt  

 0)3()2(  tt  

  2t  or 3t  

 

Hence, the time taken by the particle 

to travel from point A to point B is 1 

second.  

 

 

(c) For point B, 

  
3

)3(2
)3(5

3
2 s  

27s  m 

 

When 0v , 

0210 2  tt  

 0)5(2  tt  

  5t  
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For point C, 

3

)5(2
)5(5

3
2 s  

s = 
3

2
41  m 

 

Distance of BC = 
3

2
41  –27 = 

3

2
14  m 

 

2 (a) 62  tvM  

  dttsM )62(  

ttsM 62   

 

tvN  5  

 dttsN   5  

c
t

tsN 
2

5
2

 

When 8,0  Nst , Thus, c = 8 

8
2

5
2


t

tsN  

 

When the particles M and N meet, 

          8
2

56
2

2 
t

ttt  

       1610122 22  tttt  

016223 2  tt  

0)23)(8(  tt  

 8t  

 

(b) When 8t , 

8
2

8
)8(5

2

Ns  

16Ns  m 

 

 

 

Summative Practice 8 

 

1  

 

 

 

 

 

(a)  ttsQ 26 3   

218 2  t
dt

ds
v

Q
Q  

When t = 0, 22)0(18 2 Qv  

Hence, the initial velocity of particle 

Q is –2 m s
–1

. 

 

(b) When particle Q reverses its 

direction,  

0Qv  

0218 2 t  

9

12 t  

3

1
t  

 

t (s) 0 
3

1
 2 

sQ (m) 0 
9

4
  44 

 

 

 

 

 

 

 

 

 

Hence, the total distance travelled 

by particle Q in the first 2 seconds 

 

44
9

4

9

4
  

9

8
44  m 

 

 (c) 2018 2  tvP  

 dtvs PP  

  dttsP   2018 2
 

cttsP  206 3  

When t = 0,  

Ps  (from point O) = 0. 

 

Thus, ttsP 206 3   

 

 2226 3  ttsQ  

 

 

 

 

 

 When particles P and Q meet, 

QP ss   

 tt 206 3 2226 3  tt  

2222 t  

1t  

 

 

 

When t = 0, the distance of 

particle Q from point O is 22 m. 
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Hence, when particles P and Q 

meet, the distance of both 

particles from point O  

)1(20)1(6 3   

26  m 

 

2    (a)      tptv 62   

dt

dv
a   

62  pta  

When 34,5  at  

6)5(234  p  

p1040   

4p  

 

(b) ttv 64 2   

When the velocity of the particle 

decreases, 

0
dt

dv
 

068 t  

68 t  

4

3
t  

 

Hence, the required range of values 

of t is 
4

3
0  t . 

 

(c)        0v  

064 2  tt  

0)32(2 tt  

0t  or 
2

3
 

Hence, the time when the particle 

stops momentarily is 
2

1
1  s. 

 

(d)  dtvs  

  dttts   64 2
 

c
tt

s 
2

6

3

4 23

 

 

When 0,0  st . Thus, 0c . 

2
3

3
3

4
t

t
s   

t (s) 0 
2

1
1  3 

s (m) 0 
4

1
2  9 

 

 
The total distance travelled in the 

first 3 seconds 

9
4

1
2

4

1
2   

2

1
13  m 

 

3  (a)  822  ttv  

When 0t , 8v  

Hence, initial velocity of the particle is  
18 ms . 

 

(b) When the particle stops momentarily, 

0v  

0822  tt  

0822  tt  

0)4)(2(  tt  

2t  or 4 

2t  is not accepted 

4t  

 

(c) When the velocity of the particle is a 

maximum, 

0
dt

dv
 

022  t  

1t  

 

When 1t ,  
2

max (1) 2(1) 8v     19 ms  

 

(d)   dtvs  

  dttts )82( 2
 

ctt
t

s  8
3

2
3

 

When 0,0  st . Thus, 0c . 

tt
t

s 8
3

2
3

  



11 

© EPH Publishing (M) Sdn. Bhd. (199801017497) 2025                         Success Plus Additional Mathematics SPM 

 

 

t (s)  0 4 6 

s (m) 0 
3

2
26  12 

 

 

 

 

 

 

 

 

Hence, the total distance travelled in the 

first 6 seconds 









 12

3

2
26

3

2
26

3

1
41  m 

4 (a)    When 0t , 4)0(24 a  

 Hence, the initial acceleration of the 

particle is  4 m s
–2

. 

 

(b)  dtav  

    dttv )24(  

  c
t

tv 
2

2
4

2

 

  When 12,0  vt . Hence, 12c  

  124 2  ttv  

 

When the velocity of the particle is a 

maximum, 

    0
dt

dv
 

024  t  

       2t  

 

2
2

2


dt

vd
 (Negative) 

122)2(4 2
max v  

           16  m s
–1

 

 

(c)   When    0v , 

 0124 2  tt  

 01242  tt  

0)6)(2(  tt  

2t  or 6 

2t  is not accepted 

6t s 

 

(d)   dtvs  

   dttts 124 2
 

ct
tt

s  12
32

4 32

 

When 0,0  st . Thus, 0c  

t
t

ts 12
3

2
3

2   

 

t (s)  0 6 7 

s (m) 0 72 
3

2
67  

 

 

 

 

 

 

 

 

 

Hence, the total distance travelled in the 

first 7 seconds 

= 









3

2
677272  

3

1
76  m 

 

5   (a) 4
dt

dv
a  m s

–2
 

 

(b) When 0v , 

046  t  

51.t   s 

 

(c)  dtvs  

  dtts )46(  

ctts  226  

When .0,0  st  Then, 0c  

226 tts   

When 8s  (at point P), 

       826 2  tt  

  0862 2  tt  

   0432  tt  

0)4)(1(  tt  

              4t  

When 4t , 01)4(46 v  m s
–1 

 

(d)  

t (s) 0 1.5 4 

s (m) 0 4.5 –8 
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Hence, the total distance travelled in 

the first 5 seconds 

1785.45.4   m 

 

6  (a) When ,0a  047  t  

4

7
t  s 

 

 (b) At maximum velocity, 

0
dt

dv
 

0a  

4

7
t  

 dtav  

  dttv )47(  

cttv  227  

 

When 4,0  vt , 4c  

427 2  ttv  

 

4
2

2


dt

vd
 (< 0) 

Hence,  4
4

7
2

4

7
7

2

max 















v  

8

1
10  m s

–1
 

 

(c)  When 0v , 

0427 2  tt  

0472 2  tt  

0)4)(12(  tt  

2

1
t  or 4 

2

1
t  is not accepted 

4t  s 

 

(d)   dtvs  

dttts   )427( 2  

ct
tt

s  4
3

2

2

7 32

 

When .0,0  st Thus, c = 0 

t
tt

s 4
3

2

2

7 32

  

 

t (s) 0 4 6 

s (m) 0 
3

1
29  6 

 

 
 

 

Hence, the total distance travelled in the 

first 6 seconds 









 6

3

1
29

3

1
29  

3

2
52  m 

7    (a)  dtav  

   dttv )28(  

 c
t

tv 
2

2
8

2

 

 cttv  28  

 When 0t , 12v . Hence, 12c . 

128 2  ttv  

 

When the velocity of the particle is a 

maximum, 

    0
dt

dv
 

028  t  

       4t  

 
2 1

max 8(4) 4 12 4 msv      

 

(b) When the particle moves to the right, 

   0v  

  0128 2  tt  

  01282  tt  

0)6)(2(  tt  

 

 
 

 

Hence, the range of values of t is 

62  t . 

 

(c)    dtvs  

   dttts 128 2
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ct
tt

s  12
32

8 32

 

ct
t

ts  12
3

4
3

2
 

When 0,0  st . Thus, 0c . 

t
t

ts 12
3

4
3

2   

 

When the particle reverses its direction, 

                 0v  

  0128 2  tt  

  01282  tt  

0)6)(2(  tt  

                  2t  or 6 

 

Since 5t , we use 2t . 

 

t (s) 0 2 5 

s (m) 0 
3

2
10  

3

2
1  

 

 

 

 

 

 

 

 

 

Hence, the total distance travelled in the 

first 5 seconds 











3

2
1

3

2
10

3

2
10  

3

2
19  m 

 

8  (a) When 0t , 2)0(4)0(715 v  

 15  cm s
–1

 

 

(b) t
dt

dv
a 87  

When )0(87,0  at  

  a 7  cm s
–2

 

 

(c) t
dt

dv
87  

When the velocity of the particle is a 

maximum, 

    0
dt

dv
 

087  t  

        
8

7
t  

8
2

2


dt

vd
 (Negative) 

 

Hence, the maximum velocity 
2

8

7
4

8

7
715 
















  

16

1
18  cm s

–1
 

 

(d)   dtvs  

   dttts 24715  

c
tt

ts 
3

4

2

7
15

32

 

When 0,0  st . Thus, 0c  

3

4

2

7
15

32 tt
ts   

 

When 0v , 

 04715 2  tt  

 01574 2  tt  

0)3)(54(  tt  

4

5
t  or 3 

4

5
t  is not accepted 

3t  

 

When 3t , 

2

1
40

3

)3(4

2

)3(7
)3(15

32

s  cm 

 

9  (a) At point A,  

                 0v  

 0412 2  tt  

 01242  tt  

0)6)(2(  tt  

2t  or 6 

2t  is not accepted 

6t  

 

t
dt

dv
a 24  

When 8)6(24,6  at  m s
– 2

 

 

(b) When velocity of the particle is a 

maximum, 

    0
dt

dv
 

024  t  

        2t  
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2
2

2


dt

vd
 (< 0) 

162)2(412 2
max v  m s

–1
 

 

(c)   dtvs  

   dttts 2412  

c
t

tts 
3

212
3

2
 

When 0,0  st . Thus, 0c . 

3
212

3
2 t

tts   

 

 

 

 

 

 

 

 

 

 

 

 

 

Hence, the total distance travelled in 

the first 10 seconds 

3

1
137272   

3

1
157  m 

 

10   (a) 
2710 ttv   

 When 10,0  vt  

 Hence, the initial velocity is 110 ms . 

 

(b) When the velocity of the particle is a 

maximum,  

    0
dt

dv
 

027  t  

        5.3t  

 

When 5.3t , 
2)5.3()5.3(710 v  

25.2v  

 

2
2

2


dt

vd
  0  

 

Hence, the maximum velocity 

is 12.25 ms . 

 

(c) When the particle moves to the right, 

                   0v  

0710 2  tt  

   01072  tt  

  0)5)(2(  tt  

 

 

 

 

 

 

 

The range of values of t is 52  t . 

 

(d) When 0v , 

0710 2  tt  

    01072  tt  

   0)5)(2(  tt  

                     2t  or 5 

Hence, the particle is at instantaneous 

rest for the second time when 5t . 

 

 dtvs  

   dttts 2710  

c
tt

ts 
32

7
10

32

 

When 0,0  st . Thus, 0c . 

32

7
10

32 tt
ts   

 

t (s) 0 2 5 

s (m) 0 
3

2
8  

6

1
4  

 

 

 

 

 

 

 

 

Hence, the total distance travelled in the 

first 5 











6

1
4

3

2
8

3

2
8  

2

1
4

3

2
8   

6

1
13  m 

 

 

t (s) 0 6 10 

s (m) 0 72 
3

1
13  
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SPM Spot 

 

1 (a)   ta 46  

  dttv )46(  

cttv  226  

When t = 0, v = 36. Thus, c = 36. 

3626 2  ttv  

When t = 2, 36)2(2)2(6 2 v   

  v = 40 m s
–1

 

 

(b) At maximum velocity, 

    0
dt

dv
 

       0a  

046  t  

       
2

3
t  

Maximum velocity 

= 36
2

3
2

2

3
6

2


















 

= 40.5 m s
–1

 

 

(c)  dtvs  

    dttts   3626 2
 

  ct
t

ts  36
3

2
3

3
2  

When t = 0, s = 0. Thus, c = 0. 

t
t

ts 36
3

2
3

3
2   

 

When the particle stops momentarily, 

0v . 

 

3626 2  tt  = 0 

01832  tt  

  0)6)(3(  tt  

   3t  or 6t  

3t  is not accepted. 

6t  

 

When t = 6, 

)6(36
3

)6(2
)6(3

3
2 s  

180s  m 

 

(d)  

t (s) 0 6 9 

s (m) 0 180 81 

 

 
 

Total distance in the first 9 seconds 

= 180 + (180 – 81) 

= 279 m 

 

Average speed 

9

279
  

31  m s
–1

 

 

 

2 (a) aA = 6t + 8 

   dttvA )86(  

 ct
t

 8
2

6 2

 

ctt  83 2  

When 0t , vA = 5, Thus, c = 5. 

583 2  ttvA  

 

aB = 6t – 2 

  dttvB )26(  

kt
t

 2
2

6 2

 

ktt  23 2  

When 0t , vB = 4, Thus, k = 4. 

423 2  ttvB  

 

(b)   dtttsA   583 2
 

  = ht
tt

 5
2

8

3

3 23

 

  = httt  54 23  

When t = 0, sA = 0. Thus h = 0. 

tttsA 54 23   

 

   dtttsB 423 2
 

ut
tt

 4
2

2

3

3 23

 

uttt  423  

 

When t = 0, sB = 18. Thus, u = 18. 

 18423  tttsB  

 

(c) When the particles A and B collide, 

                 BA ss   
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  ttt 54 23  18423  ttt  

     0185 2  tt  

0)2()95(  tt  

5

9
t  or 2t  

2t  is not accepted. 

Hence, 
5

4
1t . 

(d)  Distance travelled by particle A when the 

particles A and B collide 





























5

9
5

5

9
4

5

9
23

 

125

99
27  m 


