Edexcel A level Maths Projectiles o

Section 1: Introduction

Solutions to Exercise level 2

() Hvrizowtau,g: vV, =50c0s 20° =252
verthaLLH: vg =wu+at
=50sin30° - 9.€%x2
= 5;4.
5.4
(2]
254z
speed =+/(253)* +5.4% =43.6ms? (35.)
5.
tan @ = *
254z
0=%#1°

The velocity is 43,6 ms™ at an angle of 7#,1° above the horizontal,

(it) At greatest height, v, =0
vertically: 0 =50sin30°— 9.8t
25

9.2
The thme taken to reach the greatest heloht (s 2,55 seconds (3 s.f.)

t =

2

(i) Vert’waLLg: Yy =50t sinzo®—-2gt

25 j.g( 25 Jz
=25X —
9.2 2 (92

=31.9
The greatest helght reached = 31.9 wm (3 5.1)

2. (1) vertleally: s=-50 S =ut+iat®
g=2% —-50 =0+4x-9.8t"
u=0 . :2
t=3.19

The thme tn the alr is 3.19 seconds (3 s.f.)
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Edexcel A level Maths Projectiles 1 Exercise solutions

(i) Hor’tzovu‘caLLH: X =ut
50
65 =u |—
49
u=220.3

The initial speed is 20.3 mst.

3. Vertleally: s=-19.6 S=ut+iat®
9=29¢% —19.6 =0+1x—9.8t*
u=20 2 =a
&=z t=2

tt hits the ground after 2 seconds.
Horizontally:  x =ut

=24,5X2

RAngE = 49 m,

wWhew the ball hits grouna:
Horizontally: v, =24.5

vertically: v, =0-9.8x2
v, ="19.6
24.5
19.6

Speed = \[24.5% +19.6° =314 ms* (3 s.f).

tan @ = -6
24.5
0=387°

The veloeity is 31,4 wms= at an angle 38,7 below the horizontal.,

4, (i)
) 2 1
J5 2 tanfd =2 sinf=— c¢osld=——
J5 J5
1
1
Hovrlizontally: U =45c080 =45 X — = Jg mst
g - NG
, 2
vertieally: u =45snl =45x— =125 wmst
Y \/E
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(i)

(iit)

(v)

V)

5 ()

(i)

Horizontally: v, =95  since horizowtal velocity is constant
vertically: v, =u, +at
=185 - 9.2t
Hor’tzovu‘caLLH: X=ut= 3\/515
Vertically: Yy=ut-3gt"
=185t —4.9t"

Time of flight is the time at which y =0
vertically: 0 =125t —4.9¢*
0 =t(18VJ5 —4.9¢t)
185

49
Time of flight = g.21 seconds (3 s.f.)

t=0 or t=

Horizontally: x = 95t
185
4.9

The range is 165 m (3 s.f.)

=165

x = 95 x

At greatest heght, v, =0
7 . 2 _ 2 p—
vertically: v, =w, —2gh

0=(18V5)* —2x 9.2k

* tana=% sina=% cosa=%
3
Horizontally: U, =3000S0 =30XE =18
vertically: u, =30 sina =zo0xt =24

At maxbmunm helght, v, =0
vevthaLLH: vV, =HU, +at

0=24- 9.8t
24
t=—
9.2
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(iit)

Thue taken to veach highest polnt = 2.45 secondls (3 s.f.)

vertically: vy =u; —2gh
0=24"-2x 9.2h
_57¢
19.6
Maximum height = 29.4 m (3 s.f.).

h =29.4

Time of flight is twice the thme taken to reach highest point
Time of flight = ;—i =4.90 seconds (3 s.f.)

, 4L
anzowtaLLH: X =18t =18 X =gL.2
124

The range is €2.2 m (3 s.f.)

Hor’bzowtaLLl{j: X =220t

whew ball veaches net, x =12, $0 12 =20t =t =0.6

Vertically whew ball veaches net: Y=0-3%gt> =-4.9%x0.6" = 1764
The ball has dropped by 1,764 wm, so its helght is 2.2 - 1,764 = 1.036
The net is 1 m high, so the ball clears the net by 3.6 om,
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