Form 5 Chapter 8

Kinematics of Linear Motion
Fully-Worked Solutions

UPSKILL 8.1a |

1(a) s=t®-4t-12
s=32-4(3)-12
s=-15m

(b) s=62-4(6)-12
s=0m

() s=7%-4(7)-12
s=9m

2 (a) s=3

4t-t? =3

t2 4t +3=0

(t-3)(t-1)=0
t=3orl

(b) s=-21
4t-t?=-21
t2 —4t—21=0
(t-7)t+3)=0

t=7

© s=0
4t-t? =0
t(4-t)=0
t=4

3@ () s<0
t?2 —4t+3<0
(t-3)(t-1)<0

o/ ..
A

The range of values of tis 1<t <3.

(ii) $>0
t? —4t+3>0
t-3)(t-1)>0

| N/

1N__" 3
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The range of values of t is
O<t<lort>3

(b) t?-4t+3=0
(t-3)(t-1)=0
t=3orl

4 (a) s=t>-7t+10
Initial displacement =10 m

(b) 5=28
t?2 -7t +10=28

t?2 - 7t-18=0
(t-9)(t+2)=0
t=9

(c) s>0
t2 -7t +10>0

(t-5)(t-2)>0
25

The range of values of tis O<t<2 or
t>5.

5(a) s>0

t2 5t+6>0
t-2)(t-3)>0

N/

o' N__" 3

The range of values of tis 0<t<2 or
t>3.

(b) Distance travelled during the 4th second
= |S4 - 53|
:‘42—a®+6—@2—aa+eﬂ

=[2-0|
=2m
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6 s=6t—t2

te) |0 1 2 3 4 15

smy | 0| 5 8 9 8 |5

t:o t=3
*——p—@
t : ; » s (m)
0 5 9
.—4—.'
t=5

Total distance travelled
=9+4
=13m
7 (a) s=-20
1612 =20
t? =16+ 20
t? =36
t=6
(b) s<0
16—t% <0
t2>16

N/

AN_" 4

The range of values of tist > 4.

(c) s=16-t°

te) | 0 1 2 3 4 5

sm) | 16 | 15 12 7 0| -9

Total distance travelled
=9+16=25m

8 (a) s=20+8t—t?
Distance travelled during the sixth
second

:|56_55|
:‘ 20+8(6) — 62 —[20+8(5)—52]‘

~[32-35
=|-3 =3m
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(b) s=20+8t—t?

t 0 1 2 3 |4 |5|6
s | 20 | 27 | 32 | 35 | 36|35 32
t-=0 th
g ‘ » 5 (M)
0 20 32 36
— o
t=5
Total distance travelled
= (36-20) +(36-32)
=16+4
=20m
9(a) s=5+4t—t°
s=5+4(5)-5%=0
(b) [s5 34|
:Hs+4(5)-52]-[5+4(4)-42”
=|0-5]
=5m
(c)
t(s) 0 1 2 3 4 5
sm | 5 8 9 8 5 0
t=0 t=2
e
: —» s (M)
0 5 9
0—1—.‘
t=5

Total distance travelled
=4+9
=13 m

UPSKILL 8.1b

1(a) v=t®-7t+12
When v=0,
t2 _7t+12=0
(t—4)(t-3)=0
t=4 or3

o) (i) v<0

t2 -7t+12<0
(t—4)(t-3)<0
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The range of values of tis 3<t<4.

(ii) v>0
t2_7t+12>0
(t—4)(t-3)>0

h A
N

The range of values of tis O<t<3or
t>4.

UPSKILL 8.1c |

1(a) a=6-3t
When the particle travelled at a uniform
velocity,
a=0
6-3t=0
t=2
(b) (i) When the particle accelerates,
a>0
6-3t>0
-3t>-6
t<_—6
-3
O<t<2

(if) When the particle decelerates,
a<0
6-3t<0
-3t<-6
t>_—6
-3
t>2

UPSKILL 8.2

1(a) s=t?>+5t—36
ds
vV=—
dt
v=2t+5
When t=0,
v=2(0)+5=5 ms"
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(b) When s=-22,
t2 +5t—36=-22

t2 +5t—14=0
(t-2)(t+7)=0
t=2

v=2(2)+5=9 ms!

(c) When v =13,
2t+5=13
t=4
s=42 +5(4)-36
s=0

2 (a) s=13_142 110t
3 2

ds
V=—
dt

v=t%-7t+10
When v=0,

t? —~7t+10=0
(t-5)(t-2)=0
t=2or5
(b) When t=2,
1.3 7.2
s=—(2)"-—(2)° +10(2
3() 2() 2

s=82 m
3

When t=5
s —1(5)3 —3(5)2 +10(5)
3 2

5:41 m

6
Hence, the distance between the two
points
_g2_41
3 6

:4l m
2

3(a) v=t?+3t-10

When v=8,
t24+3t-10=8
2 +3t-18=0
(t—3)(t+6)=0
t=3
dv
a=—
dt
a=2t+3

a=2(3)+3=9 ms?
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(b) When v=0,
t2+3t-10=0
(t—2)(t+5)=0

t=2

a=2(2)+3=7 ms?

4 s=t3-ot
v:%:StZ—
dt
dv
azV_

=—=06t
dt

When s=0,

v=3(3)?-9=18 ms*
a=6(3)=18 ms?

5() v=t®-3t-10
a=ﬂ=2t—3
dt
When v=0,
t2 -3t-10=0
(t-5)(t+2)=0
t=5

a=2(5)-3=7 ms?
(b) When a=0,
2t—-3=0

3
2

2
V= 3 -3 3 -10=-12.25 ms*
2 2

6(a) s=t3—-9t°+3

t=

v=_32 g
dt

a=d _6t_18
dt

When t=0,

a=6(0)-18=-18 ms?
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(b) When a<0,
6t—-18<0

6t <18
0<t<3

7 (a) s=t3-6t?
vo38 g2 gy
dt

a=d _6t 12
dt
When v=0,
3t2 -12t=0
3t(t—4)=0
t=4

s=42-6(4)2=-32m

(b) a>0
6t—-12>0
6t>12

t>2

8(@) s =6t -3

= 1o g2
dt

When v=0,
12t-3t2 =0
3t(4-1)=0

t=4

(b)

t(s)
s (m) 0 32 0

o
i
(o]

t=0 t=4
> o

. t : P s (m)
0 - 32

® 1
t=6

Total distance travelled
=32+32

=64 m

9 (a) s=t? -6t
V=E=2t—6
dt
When v=0,
2t—6=0
t=3s
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(b)

t(s) 0 3 6
s (m) 0 -9 0
t=3 t=0
49
. +— s (M)
-9 0
> .
t=6
Total distance travelled
=9+9=18m

10 (a) s=4t> —%t3—15t

v=35_g 2 15
dt

When v=0,
8t—t2-15=0

t2 -8t+15=0
(t—5)x—3)=0
t=5o0r3

(b) v>0
8t—t°-15>0
t2 -8t +15<0
(t-3) (t-5)<0

\ / .t
s
The range of values of tis 3<t <5.

11 (a) s =4t —%te’

v=3S a2
dt

When v=0,
8t—4t2 =0
4t(2-1)=0

t=2

_an2 A3
s=4(2) 3(2)

s=5-m

(b) s=0
a? -3¢

3
12t2 - 4t3 =0
4t%(3-t)=0
t=3

v=8(3)-4(3)2=-12 ms*
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12 () s=15t—7t? —%t3

v= 3 15 142
dt

When v=0,
15-14t —t?> =0
t? +14t-15=0
(t+15)(t-1)=0
t=1

(b) When the displacement of the particle is
a maximum,

ds

e

15-14t—t% =0

t2 +14t-15=0

(t+15)(t-1)=0

t=1

0

2
d—25=—14—2t
dt
When t=1,

d2s ;
— = —14-2(1) =—16 (negative)
dt

Hence, s is a maximum.
Maximum displacement
~150)- 70 £ @)
2
3
UPSKILL 8.3

1v=3t2-2t+1
s:jvdt

=7—m

s=.|‘(3t2 —2t+l) dt

s=t3—t2+t+c
When t=0,5s=0. Thus, c=0.
t3 —t?

5= +1

Distance travelled during the fifth second
= |55 =4

= ‘53 _52 +5—(43 42 +4)‘
=|105-52|

=53 m
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2 v=3+2t
s:j(3+2t)dt
s=3t+t%+c
When t=0,s=2. Thus, ¢c = 2.

s=3t+t242

Distance travelled during the fourth second
= [s4-53]

=[12+16+2—(9+9+2)

=[30-20|

=10m

3 v=12t - 3t2
s:.[vdt
s:f@a—3€)m
s=6t2—t3+¢
When t=0, s=1. Thus, c=0.
s=6t2 -3

When v=0,
12t-3t2 =0
3t(4-t)=0

t=4

t(s) 0 4 6
s(m) | O 32 0

Total distance travelled
=32+32

=64 m
4 () v=2t—-6
s:j@t-@dt
s=t?—6t+c
When t=0,s=0. Thus, c=0.
s=t% -6t
Whenv =0,

2t—-6=0
t=3

5s=32-6(3)=-9 m

© EPH Publishing (M) Sdn. Bhd. (199801017497) 2025

(b)

t=3 t=0
40
: t : P s (m)
-b 5 0
— >

t=5

Total distance travelled
=9+4
=13m

5v=4+3t—t?
s=j(4+3t—t2)dt
2 3
S=4t+—-—+cC
2 3
Whent=0,s=0. Thus, ¢ =0.
3’ 2

s=dt+>———
2 3

When the displacement is a maximum,
T
4+3t-1t2=0
t2-3t-4=0
(t-4)(t+1)=0
t=4

Vv

%

o2 =3-2t

2
d%s _ 3—2(4) =-5 (negative)

When t=4, 7=
dt

Hence, the maximum displacement
ORI
2 3
:18g m
3

=4(4)+

6 a=6-3t
v:j@-&ht
2
v=6t—t—+c
2
Whent=0, v=-9.

2
Hence, v=6t—3t7—9

Success Plus Additional Mathematics SPM



When the velocity of the particle is a

maximum,
dt

6-3t=0
t=2

o

dt?

Hence, the maximum velocity

327
2

=-3 (Negative)

= 6(2) - 9

=-3ms?

7() v=12t-3t>-7
a= 10 gt
dt
When v=2,
12t-3t°-7=2
3t2-12t+9=0
t2-4t+3=0
t—3)(t-1)=0
t=3orl
When t=3, a=12-6(3)=—6 ms*
When t=1, a=12-6(1)=6 ms™*

(b) When the velocity of the particle is a
maximum,
dv
—=a=0
dt
12—-6t=0
t=2

d¥
dt?
Hence, the maximum velocity
=12(2)-3(2)> -7

=5ms?

=-6 (negative)

8(@) a=6t+5
V:J.adt
V:J(6t+5)dt

v=3t2 +5t+c
When t=0,v=-8.Thus, c=-8.

v=3t?+5t-8

When t =3,
v=3(3)%+5(3)-8 =34ms*
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(b) s:jv dt

5=J.(3t2 +5t-8) dt

2

3+5L—8t+c
2

s=t

When t=0, s=0.
2
Hence, s=t3+5t——8t
Whenv =0,
3t° +5t—-8=0
t-D@BEt+8)=0
t=1

Whent=1,

2
s=13: 20 giy_ 4l
2 2

9(a a=3-2t

v:j(s—zt)dt

v=3t—-t?+c
When t=0,v=-2.Thus, c=-2
v=3t-t?>-2
When v=0,

3t-t2-2=0

t2_3t+2=0

(t-2)(t-1)=0

t=2or1l

(b) s=J'vdt
szj(st—tz—z) dt

2 43
s=3t——t——2t+c
2 3

When t=0,s=0.Thus, c=0
2 .3

S S A
2 3

t(s) 0 1 2

sm | 0| —— | ——=

Success Plus Additional Mathematics SPM



Total distance travelled

5 (5 2
= -4 ===
6 [6 3)

=1m

10 a=4t-8
V:Iadt
v=j(4t—8) dt
v=2t2_8t+c

Whent=0,v=6.Thus,c=6
Hence, v= 2t% _8t+6

s:jvdt
S=I(2t2—8t+6) dt

3
s=%—4t2+6t+c

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

3
s= 2 42,6t
3

When v=0,
2t2 -8t +6=0

t2 _4t+3=0
(t-1) (t-3)=0
t=1or3

When t=1,

52 20°
3

3

—4()? +6(1):2§

When t=3,

_203°
3

s ~4(3)% +6(3)=0 m

Distance of PQ = 2% m

UPSKILL 84

1°(@) v= ht — kt?
s:j(ht—kt2)dt

ht? Kkt

S=—————
2 3

When t=0,s=0.Thus, ¢ =0.
ke

2 3
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|51_SO|ZE
3

h_k_13

2 3 3

3h—2k =26 ... (1)

a:y:h—Zkt
dt

Whent=3, a=-2
h—-2k(3)=-2
h=6k-2 ...(2)

Substitute (2) into (1) :
3(6k —2) -2k =26
18k —6—2k =26
16k =32
k=2

From (2) :
h=6(2)-2=10

(b) Whenh=10andk =2,
v =ht — kt?
v=10t - 2t2

10t2  2t8
S=—-—

2 3

s:Stz—E
3

Whenv =12,
10t —2t% =12
2t? ~10t+12=0
t2-5t+6=0
(t—2)(t—3)=0
t=2ort=3

Hence, the time taken by the particle
to travel from point A to point B is 1
second.

(c) For point B,
2(3)°

_ 2 _
s=5(3) 3

s=27m
When v=0,
10t - 2t% =0

2t(5-t)=0
t=5
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For point C,
2(5)°

_ 2 _
s=5(5) 2

s= 41g m
3

Distance of BC = 41% 27 = 14% m
2(@) vy =2t-6
Su :I(Zt—G)dt

sy =t2 —6t

VN =5-t

SN :j(S—t)dt
t2
SN :5'[—?4-0

When t=0,sy =8, Thus,c=8
t2
SN =5t——+8
N 2

When the particles M and N meet,
2
{2 _6t=5t—_+8
2
2t2 —12t =10t —t% +16

3t2 - 22t-16=0
(t—8)(3t+2)=0
t=8
(b) When t =8,
82
SN :5(8)—?+8

sy =16 m

Summative Practice 8 |

1

® ©

(b) When particle Q reverses its

0= 22m > L

(@ sg= 6t> — 2t

ds
Vo = —2 =18t% -2
dt
Whent=0, vo =18(0)* -2=-2

Hence, the initial velocity of particle
Qis—2ms™
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direction,
VQ=O
18t -2=0
2=t
9
=1
3
1
t(s 0 — 2
(s) 3
Sq (m) 0 _4 44
9
’
=3 t-0
.‘—4—.
f ¥ — s (M)
4 0 44
9

{

t=2

Hence, the total distance travelled
by particle Q in the first 2 seconds

:£+£+44
9 9

=44g m
(©) vp =18t% + 20
Sp =va dt
sp :I(18t2 +20) dt

Sp =6t3+ 20t +c
Whent=0,
sp (from point O) = 0.

Thus, sp =6t> + 20t

sg =6t° —2t+22

T

When t =0, the distance of
particle Q from point O is 22 m.

When particles P and Q meet,
Sp = SQ
6t> + 20t = 6t> — 2t + 22

22t =22
t=1
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Hence, when particles P and Q
meet, the distance of both
particles from point O
=6(1)°% +20()

=26 m

2 (@) v=pt®—6t
dv
a=—
dt
a=2pt—6
When t=5,a=34
34 =2p()-6
40=10p
p=4

(b) v=4t> 6t
When the velocity of the particle
decreases,
ﬂ <0
dt
8t—-6<0
8t<6

t<E

4

Hence, the required range of values

oftis O<t<§.
4

(c) v=0
42 6t =0
2t(2t-3)=0
t=0or 3
2

Hence, the time when the particle

stops momentarily is 1% S.

w)s:jvm
5=J.(4t2—6t)dt
4 6t?
s= e

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

3
Le= M g0
3
1
t(s 0 1— 3
(s) >
s (m) 0 —21 9
4

10
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1
=13 t-0
L 4 ~ ®
+ + + » s (m)
1 0 9
D
4

to3
The total distance travelled in the
first 3 seconds

:2£+21+9
4 4

=13l m
2

3 (@ v=—t?+2t+8
When t=0, v=8
Hence, initial velocity of the particle is
8ms™.

(b) When the particle stops momentarily,
v=0
~t2+2t+8=0
t2-2t-8=0
(t+2)(t-4)=0
t=-2or4

t =-2 is not accepted
~t=4

(c) When the velocity of the particle is a
maximum,

dv _
dt
—2t+2=0

t=1

When t =1,
Vo =—0)* +2(1) +8 =9 ms™

m)s:jvm
S:I(—t2+2t+8)dt
t3

S=——+t>+8t+c
3
When t=0,s=0.Thus, c=0.

2,
SLS=——+t7 48t
3
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t(s) 0 4 6
s (m) 0 26— 12
t=0 t=4
- 9
0 12 26_53 >
'3
.—1—"
t=6

Hence, the total distance travelled in the
first 6 seconds

= 2624{262—12) = 411 m
3 3 3
4(a) Whent=0, a=4-20)=4
Hence, the initial acceleration of the
particle is 4 ms™.

(b) v:jadt
V:I(4—2t)dt

2
v:4t—2L+c
2
When t=0,v=12. Hence, c=12

v=4t—t? +12

When the velocity of the particle is a
maximum,
o
dt
4-2t=0
t=2

d?v )
—— =-2 (Negative
e (Negative)

S Viex =4(2) - 22 +12
=16 ms*

(¢) When v=0,
4t-1t2+12=0
t2-4t-12=0
(t+2)(t-6)=0
t=-2o0r6

t =-2 is not accepted
S1=6s

(d) s:jvdt
s:J'(4t—t2+12) dt

2 3
s:i—t—+12t+c
2 3
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11

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

3
s=2t2- L 112t
3

t(s) 0 6 7
s (m) 0 72 67—
t=0 t=6
L SE——— ]
+ + —» s (M)
0 672 72
> —
t=7

Hence, the total distance travelled in the
first 7 seconds

= 72+(72—67§)

:76l m
3

5 (a) a=d__ams?
dt

(b) When v=0,
6—4t=0
t=15s

(c) s:jvdt
S:I(G—4t)dt
s=6t—2t>+c
When t=0,5s=0. Then,c=0
s =6t —2t>
When s =-8 (at point P),
6t —2t> =8
2t —6t—8=0
t2-3t-4=0
t+)(t-4)=0
St=4
When t=4, v=6-4(4)=-10 ms™

(d)
t(s) 0 15 4
s (m) 0 4.5 -8
t=0 t=15
*——p—o
+ + » 5 (M)
-8 0 45
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Hence, the total distance travelled in
the first 5 seconds
=45+45+8=17m

6 (@) When a=0, 7-4t=0

dv

v:j(7—4t)dt
v=Tt-2t’+¢

When t=0,v=4, -.c=4
V=Tt-2t2+4

Ry
dt?

2
Hence, Vpax = 7(9—2&) +4

:101 ms*
8

=-4 (<0)

(c) When v=0,
Tt-2t2+4=0
202 -Tt-4=0
(2t+1)(t-4)=0

t:—l or4
2

t= —% is not accepted

s t=4s
(d) s:jvdt
s=j(7t—2t2+4) dt
2 3
s:l—2L+4t+c
2 3
When t=0,5s=0. Thus,c=0
2 3
2 3
t (s) 0 4 6
s (m) 0 29% 6
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12

t=0 t=4
L ¢ - .‘
; » 5 (M)
0 6 291
3
L2 - 9
t=6

Hence, the total distance travelled in the
first 6 seconds

:291+ 292—6j
3 3
:52z m
3
7 (a)v:jadt

V:I(8—2t) dt

2
v:8t—2L+c
2

v=8t—tZ+c
When t=0, v=-12. Hence, c=-12.
v=8t—t>-12

When the velocity of the particle is a
maximum,
& _g
dt
8-2t=0
t=4

V., =8(4)—-4*-12=4 ms™

(b) When the particle moves to the right,
v>0

8t—-t>-12>0
t>-8t+12<0
(t-2)(t-6)<0

Hence, the range of values of t is
2<t<6.

(©) s :J.v dt
S:I(Bt—tz ~12) dt
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2 3
s=8L—t——12t+c
2 3

t3
s:4t2—€—12t+c
When t=0,s=0.Thus, c=0.

3
csodt2— Y _qnt
3

When the particle reverses its direction,
v=0
8t-t?-12=0
t? -8t+12=0
(t-2)(t-6)=0
t=2or6

Since t<5,weuse t=2.

t(s) | O 2 5
s (m) 0 —10g —1E
3 3
t=2 t=0
4 90
S s
-105 12
j;,_.
t=5

Hence, the total distance travelled in the
first 5 seconds

~1024+[102-12
3 3 73

:193 m
3

8 (a) When t=0, v=15+7(0)—4(0)?

=15 cms?
dv
b) a=—=7-8t
(b) pm
When t=0,a=7-8(0)
a=7 cms>

dv
c) —=7-8t
© ot

When the velocity of the particle is a
maximum,
dv
— =0
dt
7-8t=0
=1
8
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d?v .
———=-8 (Negative
i (Negative)

Hence, the maximum velocity

w4

:18i cmst
16

(d) S:Ivdt
S:I(15+7t—4t2) dt

2 3
s=15t+l—4L+c
2 3

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

2 3
.'.s=15t+l—i
2 3

When v=0,

15+7t—4t2 =0
4% -7t-15=0
(4t+5)(t-3)=0

t:—E or3
4

t= —% is not accepted

S t=3

When t =3,

2 3
s=15@3)+ " 4" _ 40l o
2 3 2

9 (a) At point A,

v=0
12+4t-t>=0
t2 -4t-12=0
t+2)(t-6)=0
t=-2o0r6
t =—2 is not accepted
S t=6

a=&=4—2t
dt

When t=6,a=4-2(6)=—8 ms ?

(b) When velocity of the particle is a
maximum,
o,
dt
4-2t=0
t=2

Success Plus Additional Mathematics SPM



d2v
—=-2(<0)
dt?

Ve =12+4(2)—2% =16 ms*

@)s:jvm

S:I(12+4t—t2) dt
t3
s =12t + 2t —5 e

When t=0,s=0. Thus, c=0.
t3

Ls=12t+2t2 - —
3

ts) [0 6 10

1
s |0 72| -133
t:o t=6
*——p—@
— e
133 5
t=10 B

Hence, the total distance travelled in
the first 10 seconds

= 72+72+13%

=1571 m
3

10 (a) v=—10+7t—t2
When t =0,v=-10

Hence, the initial velocity is —10 ms™.

(b) When the velocity of the particle is a
maximum,

v
dt
7-2t=0

t=35

When t =35,
v=-10+7(35)—(35)>
v=225

—=-2 (<0)

Hence, the maximum velocity
is2.25ms™.
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(c) When the particle moves to the right,
v>0

~10+7t-t>>0
t2 ~7t+10 <0
(t-2)(t-5)<0

2\/5 -
The range of values of tis 2<t<5.

(d) When v=0,
~10+7t-t? =0
t2-7t+10=0
(t-2)(t-5)=0
t=2or5

Hence, the particle is at instantaneous
rest for the second time when t =5.

s:J.vdt

s=j(—10+7t—t2)dt
2 3

s:—10t+l—t—+c

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

2 .3
.'.s=—10t+l—t—
2 3

t (s) 0 2 5
s (m) 0 —82 —41
3 6
t=2 t=0
‘l — s
} " + » 5 (m)
-s% -4% 0

Hence, the total distance travelled in the
first 5

:834_ 83_41

3 3 6
:82_{_43

3 2
:13l m

6
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1@ a=6-4t
v=[ (6-4t)dt
v=6t—2t% +c
Whent=0, v=236. Thus, c = 36.
v=6t—2t> +36
Whent=2, v=6(2)-2(2)° +36
v=40ms?

(b) At maximum velocity,
v_g
dt
a=0
6-4t=0
t=3
2

Maximum velocity

4243

=405ms?

(©) s=]vdt

s [(6t—2t% +36) it
3
s:mz—%+36t+c
Whent=0,s=0.Thus, c=0.
2 2t3
s=3t —?4'361:

When the particle stops momentarily,
v=0.

6t—2t2+36 =0
t2-3t-18=0
(t+3)(t-6)=0
t=-3 ort=6
t =-3 is not accepted.
St=6
When t = 6,
3
s = 3(6)2 —%+36(G)

$=180 m

(d)

o
»
©

t (s)

s (m) 0 180 81
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o
@
et B
—_

o o I SN
o

t=9

Total distance in the first 9 seconds
=180 + (180 - 81)
=279 m

Average speed
279

9

=31 ms*

2(@)apn=6t+8
vAzj (6t +8) dt
2
:6L+8t+c
2

=3t>+8t+c
When t=0, vy =5, Thus, ¢ =5.

Vg =3t2 +8t+5

ag=6t—2
vB:j(et-z) dt

2
=6L—2t+k
2

=3t2 - 2t+k
When t =0, vg =4, Thus, k = 4.

Vg =3t2—2t+4

(b) sa j(3t2+8t+5) dt

3 2
= BL+8t—+5t+h
3 2

= t34+4t2 +5t+h
Whent=0,s,=0.Thush=0.

ssp=t0+4t2 45t

sB:I(3t2—2t+4)dt

3 52
=3L—2L+4t+u
3 2
3t + 4t +u

Whent =0, sg =18. Thus, u = 18.
osg=t3—t?+4t+18

(c) When the particles A and B collide,
SaA =SB
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3 +4t% +5t =t —t% + 4t +18

5t% +t—18=0
(5t-9) (t+2)=0
t:g ort=-2

5
t =-2 is not accepted.
Hence, tzli.
5

(d) Distance travelled by particle A when the
particles A and B collide

BRERE

=27— m
125

16
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