Edexcel AS Mathematics Kinematics
Section 3: The constant acceleration formulae

Solutions to Exercise level 1

1. () v=wu+at
=5+(3x2)
=11

(i) v=ut+at
=4+(—2x3)
=2

(L) v =u”® +2as
10* =4 +2x6s
100 =16 +12s
L4 =125
s=7

(v) s=ut+iat?
=15 x3+ix-5x3*
=45 -22.5
=225

2. () v?=u*+2as

1* =e* +2ax4

1=26+84
ga =-35
a4 =—437#5

() s=ut+iat®
12 =3x4+43ax4"
12=12+84
a=0

(i) v* =u® +24s
0% = +2x4x—12

u* = 96
u= 9.80
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3.

4,

(V) s=ut+iat?

10 =2u+ix—4x2?

10=2u—¢8
Qu =18
M:j

L) v=u+as
V=5+2X3
V=11

S=ut+iat?®
s=5x3+ix2x3?

s=24

(i) s=vt—tat?
—64=—18x8—1axg"
64 =144 +324
224 =—80
a=-25

s=3{u+v)t

—64 =:x8(u—18)
—1e=u—-18
u=2

L) v =u*+2as
i) v=wu+at

() s=2(u+wv)t
(iv) s=ut+tat®
V) s=2(u+v)t

u=0 s=%(u+v)t

vV =1%# =i (0+1#)x=20
t=30 =255

s=2?

The distance travelled is 255 m,
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KO X1000 2200 )

6. (1) gokm ™

3600 9

u=0 vV =u+at

200 200
V=— — =0+104

9 Y
a=2 20

a=—=222 (3s.f)

t=10

The acceleration s 2.22 m s2 (3 s.f.)

() s=%(u+v)t
:§(0+%)><1o =2 =111 (3 s
The distance travelled is 111 wm )3 s.f.)

# (1) Taking the upward direction as positive:

s=?
Uu==3
a=-92%
t=t
S=ut+iat®
S=3t—4.9¢t"

2

So the height above the ground is given by h=1+3t —4.9¢t

L) h=o
1+3t—4.9t% =0
4.9t —3t-1=0

f:Si”/ﬁ-Hﬁ'é

9.2
t=0.85sort=-0.24s (2s,1)
Only the positive answer makes sense sot = 0,.85s (2s.£)

(L) Uusing v =u+at
V=3— 9.2x0.8518...

V =-534F..
it hits the ground at 5,35 m s in the downward direction.

(tv) Alr resistance Ls negligible.
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For the first part of the journey (acceleration):

u=0 V=wu-+at
v =18 1 =0+3¢t
a4=3 t=6
t =7
For the last part of the jowrney (deceleration)
u—18 vV =u+at
V=0 O0=18 — ot
a4=—6 t=3
t =7

TotaL\jowweg time =  mins 9 s,

For the first part of thejourweg (accelevation)
v =u® +24s
187 =0 +2x3X s
68 =324

s =54
For the secondl part of the journey (constant speed)
t =8X60 =480

S =18 X480 =&640
For the last part of the jowrney (deceleration)

v? =u® +2as

0* =18* +2x-6X%s
125 =324

S=2F

Total distance travelled = 54 + 640 + 2F = &F20 .

(L) Taking the downward direction as positive:

s=h S =ut+iat®
u=o0 h=0+4.9x1.5"
a= 9% h=11.025
t=1.5

The helght = 112 m (2.5f)

(il) u=o0

V=2
a= 9.8
t=¢t
V=u+at

V= 9.8t ms ina dowaward divection
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() t=1.5
V= 9.8X1.5 =147
The ball is moving at 14.7 m s
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