Edexcel A level Maths Projectiles
Section 2: General equations

Solutions to Exercise level 3

1. y=utsina-%1gt>
when gy =12, 1.2 =utsina -5t

S5t —utsina+1.2=0

. ustna i\/u2 sin*a—24
10
Difference between times = 1 second

usiwa+\/uzs£w2a—24 MS’LVLOK—\/MQS’LV\,QOC—:ZJ{- —y

10 10

= 2P sina —24 =10

2\/1425&/\,20{—24 =5
S usin*a—24 =25
=’ sin®a =49

Susina =%

Distance between horizontal points = 7+
= ut, coso —ut, cosa = #*
S ult, -t )cosa =%
Sucosa =% (since t, —t, =1)
usiwa _ F
weosa
S>tanwa =1
=>a=45°

Hewnce

X
weost

2, () Hor’uzowtattg: X=utcosd —=t=

vertically: y = ut sin@ -2 gt*

(g 029l g)
=u sinf-=
wcost wcos

2

ax

2c0s* 0

= xtan 0 —
2u
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Edexcel A level Maths Projectiles 2 Exercise solutions

=" =, X

g . 2u”cos® Otan b
2 2 9 - A
2u” cos g

2

3 g (X_MQGDSQH’CW\,HT_/' cos® Otan® 6

2u* cos® 0 g g
2
_ g X_fcaf@tm& +u200529taw2¢9
2u” cos® 0 g 29
2
_ g X_Mzcoszﬁtawﬁ +u25'u/\,2l9
2u” cos® 6 g 29
, X ., wsin®6
So the maximum height is given by ————
29

u>cos® Otan 0
g

The maximum height is when x =

" gx” 2
=xtan @ —=—(1 +tan> 0
(i) Y = xtan e ( " )

_ ) 2
Yo =X, tawH—QT‘;(1+taw 0)

207 Yy, =2 x, tan 0 — gxg — gx; tan” 0

g tan® 0 — 20 x, tan 0 + gxg +2u’y, =0

(A)  Two distinet roots = discriminant > o
(—2u”x, Y —4xgx5 (i +2y,) >0
4 X7 — 493 (gx] + 20 y,) >0
= g*x; —2u’gy, >0

(B) Two equal roots = diserimant = 0
W' =g —2lgy, =0

(C) No roots = discrimant < o
u =g x; —2ulgy, <o

(f the point is tnaccessible, theve are no roots, so
W' =g x; —2ulgy, <o
2 4 2 2
2w 9Yo U —gx,
2

gk
2g 2u®

Yo =
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Edexcel A level Maths Projectiles 2 Exercise solutions

3, Vertically: v? =u* +24as

0=(usind)* —2gh

2 7 2
wu?sin6
p=>>""
29
, a
HonzovutaLLg: X=utcosO,soatP, d =utcosd@ =t =
ucos

vertleally: Y =utsin 0—-1gt®

wa)omto( )
sinf—-=
0 ucos @

Uucos
ga”

u>cps* O

soat P, %d:u(

A =2dtan b —

ga
=2tanf—1
u”cos 0 "

a
Maxiimum helght < 2
10
_, 4sin 0 < 94
29 10
L u tan” 6 < 94
29 10c0s* 0
994
5u*cos* 0
= tan* 0 < ﬁ(ztawe—i)
5

= 5stan* 0 —-12tan b+ 9<0

= (tan 0 —3) (5 tan 0 —3) <0 g\/s

3
sp —<tanf <=
5

= tan* 0 <

3
= arctan — < @ < arctan. =3
5
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