Edexcel A level Maths Projectiles
Section 1: Introduction

Exercise level 3 (Extension)

1, LetOA=OB =d
Area OAC =L XOC X AC
=ixdcosOxdsind
=24%sinbcos

so area of OAB =2x2d*sinBcosO = A sinGcos b

Ustng formula for area of triangle:
Area OAB =< x04xOBsin20

=14%sin20
So A% sin20 =dstnbcosd
= stn20 =2sinbcos O

Vertically for complete flight of particle:
Y =utsina -1t
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so time of flight = ———
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So maximum range ts when stina =1
= 2a= 90°
=>a=45°
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2 ({) From question 1, range = ———
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2 /s
y u sSin2a
() ————== =go=

407 sin2a
= 2T o=
10

sina = %\/g
20 = 60° or 120°

a =30° or 60°
so the other angle is 607

uisin2a

g

(i) =
wWsin2g  usin2
g g
= sin2¢ =sin26
= 2¢ =180°—-20

= ¢=90°-0

so for the second angle

2usina  2usina

(tv) From question 1, time of flight =

5
2using 2usin b
=2X
5 5
=sing=2sind
BuUt p= 90°—0, so sin( 90°—-0) =2sin
cos@ =2¢sin 6
tand =%
So f=tan "Lt =26.6° and ¢ =63.4°
For the maximum height, v* = u* + 24s
0=usin*a—-2gs
Wsin®a
S=—
20
sin® ¢
so ratio of maximum helghts = ——
sin=46
2
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X =4t cos F5°
Y =A4tsin75°—1x 9.2¢7

X2+ y” =16t7 c0s” F5° + (4t sin #5°—4,9t7)

=16t° 00s® F5°+ 16t7 sin® #5° —39.2t° sin #5° + 24.01¢"

=16t" —39,2t° sin #5° + 24,01¢"

so distance 4 = \/1&%2 —39.2t7 sin #5° + 24.01t*

> 1 =AB6*(AS1"2-AS2*AS1 *SIN(AS3*PI()/180)*A6+0.25FAS2°2*A6"2) 0.5
¥
A B
t values d values
0| 0 48 0.42 0.8742
0.01 0.03953 49 0.43 0.8768
0.02 0.07811 50 0.44 0.87868
0.03 0.11575 51 0.45 0.87987
0.04 0.15244 52 0.46 0.88039
0.05 0.18819 53 0.47 0.88024
0.06 0.22301 54 0.48 0.87947
0.07 0.25688 55 0.49 0.87808
0.08 0.28982
0.09 032183 1 4 |Valuesin cells A1, A2, A3, Ad
. : 2 9.8 A4 is the increment value for
0.1 0.3529 8 = columniA:
0.11 0.38304
4 0.01

Columns A, B continued above right.

The spreadsheet shows that d is just over 0,82 when t = 0,46 and 0,47, So
it just grazes the envelope thew,
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