Edexcel A level Maths Projectiles
Section 2: General equations

Solutions to Exercise level 2

1, HorizowtaLLg: X =ut
=2
Uu
vertieally: y=-%gt>
_ _Q(é)z
2\ u
__g9c
Y ?
() Hf it just clears the fence, y = -2.5 when x = g,
Lxg?
oo 2ExE
2u
W =125.44
u=11.2

The initial speed is 11,2 ms™,

(i) whew ball lands, Yy = -4,9
9.84°
-4 )= ——
J 2x11.2°
. 4.9x2x11.2"

9.8

X

X=11.2
it tands 11,2 m horizontally from its starting polnt
so it lands 3.2 wm beyond the fence,

2. Vertically:
whew shell hits ground, 0 = £(210sin 0 —4.9t)

Y =utsind-3gt°

. 210sin 0
4.9
Hor’uzowtal,l,g: X =utcosO
210sin @
x T xe
4.9

= 9000sinBcos O

=210 0s @

=4500sin 20

() At maximum range, angle = 45",
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Edexcel A level Maths Projectiles 2 Exercise solutions

Range = 4500 x st 90°

=4500
The maxtmum range is 4.5 k.,

(it) 3600 =4500sin 20
stin260=0.2
20=53,13° or 126.87°
0=26.6° or 63,4°

3, (i) Hor’tzovutaLLH: X = utcost
22 =2ucost
ucos =11
vertically:  y=utsind -1 gt”
24 =2uslnf—-%x 9.2 x4

wusin@ =11
Ddividing: tanf=1 — 0=45°
11
Uu=——"—"—=11J2 =156 ms* (2 s.f.)
sin45° f

It was kicked at 15,6 ms? gt 45° to the horizontal,

’ad Ve ’ . 2 _ 2 _
(i0) At maxitmum height: v, =u,—29s
0=(11/2sln45°)* —2x 9.85
121
s= =617 m (3s.f)
19.6

(tit)Whew ball lands: Y =utsind- Lgt®
O =t(11—4.9¢t)

11
t=——
49
11
X=uteosO =11t =11 X— =247
+9

The ball lands 24.7 w from © (3 s.f.)

2 _

y
0 =(25sin50°)* —2x 9.8

4. (i) Atgreatest helght: v} =u; —2gs
o (25 sin 50°)*

=187 m (3 s.f.)
19.6
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Edexcel A level Maths Projectiles 2 Exercise solutions

(iL) whewn x = 50, 50 = 25t cos 50°
2

c0s 50°
At this time, Yy =25tsin50°-%x 9.8t”

2 2 )
(o] - 4:9 (o]
oS 50 0S50

t =

=25 siln 50°x

=1215
The ball will clear the pavilion,

5. (1)

3

Yy =eotsina—3gt*
99 =60t xEt—-5¢7
5t* —4gt+ 99=0
(5t—22)(t—-3)=0

t=3o0or t=6.6
The particle is at a helght of 99 w at = seconds and at &.6 seconds,

(it) x =60tcosa =60t x 2 =36t
When t =3, x =36xX3=108
whew t = 6,6, X =36X6,6 =237.6
when the particle is at a helght of 99 w, it is at a horizontal distance of
108 W or 2376 wm from O,
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