Edexcel A level Maths Projectiles o
Section 1: Introduction

Solutions to Exercise level 1
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Vertical component =0

(b) v=u+at
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() From starting polnt s =ut +at*
Using 1 for the position of the projectile:
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() s=ut+zat®
Sinee it starts at the origin, s glves the position:

Mathematics © 1of4 10/07/17 © MEI
IEr?rlllgacﬁoéln integralmaths.org
vati



Edexcel A level Maths Projectiles 1 Exercise solutions
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(b) v=u+at
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() From starting point s =ut +Zat”
using v for the position of the projectile:
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(&)  (a) Looking at vertical motlon: wu=5sineo®,v=0,4=-9.8,t =2

V=utat
0=5sineo’— 9.8t
5 sineo®
t=———"—=04425s (35s.f)
9.2

(b) v =u*+2as
0=(5sine0°)’ —19.65

5 sin60°)”

s:( sineo°)

19.6

Maximum height =15 +s=16,0 m (3 s.f.)

=0.957 wm (3s.f)
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Edexcel A level Maths Projectiles 1 Exercise solutions

(i) (a) Looking atvertical motion: u=4,v=0,4=-9.8,t =2
vV =u-+at

0=4- 9.8t

t= i 0.408 s (2 s.f)
9.2

(b) v?=u®+2as
0=4"-19.6s
16
s=——=0.216m (3s.f.)

:13.@

Maximum height =3+s=3,22 m (3 s.f.)

(1)  Looking at vertical motion to caleulate the time of flight:
S=0,u=4,a=-98,t=2

S=ut+iat®
O =4t —4.9t*
t(4.9t—4)=0

. s 4
t =0 initlally or t =——=0.216 ¢ (zs.f)
49

Looking at horizontal motlon:
Horizowntal veLocitg s comstant, so s = ut

:3)(—
+9

=245 m (3s.f)

(i)  Looking at vertical motion to caleulate the timee of flight:
s=o,u=1,4=-98,t =2

sS=ut+iat®
O=t—4.9t"
t(4.9t—-1)=0

.oy 1
t =0 initially or t =——=0.204 ¢ (=zs.f)
4.9

Looking at horlzontal wmotion:
Horizontal velocity is constant, so s = ut

1
=5X—
49

=1.02 m (3s.f.)
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Edexcel A level Maths Projectiles 1 Exercise solutions

4. @

25 ms?t

30

(i) w, =25c0s30°=12.5=
u, =25slnz30°=12.5

y
(i) v, =125z (horizontal speed s constant)
v, =u, ~ gt
=125 9.8¢

(tv) x=ut
=12.5/3t
Yy=ut—5gt>
=125t —4.9¢t"

5 (L At waximum height v, =0
7 . 2 _ 2 J—
Vertically: v, =w, —2gh
0=125%-2% 9.8h
1257

19.6
qreatest height reached = 7,97 w.,

h

=797

(i)  The particle hits the ground whew y = 0:
vertically: y =12.5t - 4.9t*
0 =t(12.5 —4.9t)

12.5
t=0ort=——

+9

Time taken = 2,55 seconds,

(iit) Range = horizontal distance covered during time of flight
Horlzontally: x = 12.5./3t

12.5
=12.5/3 %
49
=55.2
Horlzontal range = 55.2 m.
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