7. [In this question, the perpendicular unit vectors i and j are in a vertical plane with i
being horizontal and j being vertically upwards.|

(3i +2j) ms™!

20 m

Figure 4
A small ball is projected with velocity (3i +2 j) ms~! from the fixed point 4.
The point 4 is 20 m above horizontal ground.
The ball hits the ground at the point B, as shown in Figure 4.
The ball is modelled as a particle moving freely under gravity.

(a) By considering energy, find the speed of the ball at the instant immediately before it
hits the ground.

3)

(b) Find the direction of motion of the ball at the instant immediately before it hits the
ground.

3)
(c) Find the time taken for the ball to travel from A4 to B.

3)
At the instant when the direction of motion of the ball is perpendicular to (3i +2 j) the
ball is 4 metres above the ground.
(d) Find the value of 4.

(6)

24

R R AR A =
P 7 2 9 0 3 A 0 2 4 2 8

YIHV SIHLNIZLIHM LON Od V3HVY SIHL NI 3LIHM 1ON Od

V34V SIHLNI 3LIYM LON Od



S
QS
SIS
KK

X
R
&é&
SeSotodes
%
QLRI

o202

0

XXX

0.0‘0

X
KKK AR AKX A

&
:’:’
5

%
2
2L
25555

%
5
4 Y%
0%
X
ote%s

=
)
%
6%

QL

O
0%

%%
ote%e%

i s
S 02
B0y o wiets

<
0.0‘::0’0

S5
SIBRLS

SRS

SRR

0 00000, .0 00009999,
SRRRXXIIRERLLLRRIKK,
NOT-W

A\

080 v ertd

X KKK

S

OO
RIS
<N
o
%

< X
®
e
X
o%!

RS
002008 s
K
)
RS
RIS

255
4g¢
5

8

R oot
TS
ts 1 € 0
S

~ \
Question 7 continued
\. J
25
om ) 0 A A Turn over »
P 7 2 9 0 3 A0 2 5 2 8



7

Question 7 continued

26

p 7 2 9 0 3 A 0 2 6 2 8

OmC .

QXHXXK
KRR
CHRXRS
GRRXRS
RRRS
KRRHES
HRKS
poososetees
CHRXRS
GHRXRS
RRRS
XK
QRRRS
KK
RS
CHHXRS
KLRRES
RKLRHES
ZHXRA

555
boss vz
9>

¢
<55
&’

et
%S

%
%
X ;:‘;
5

0% %%

2% %

SRXSM
SRR

000009000 %000 0% 0
030%%% %% v
RIS
ISR

9
0
(0.0 00000000,
SRR
O 00000090,

IS
XX KKK
KKK KX
(00,000,
R8BS
S5,

.Y
0% %
Dose%0%
Joss & Js

<X
NS

%
o5

%
XK
o%

GG

potetototototototoroseseseses

2959593 ettty
ooteh Vot e b
oSetetoreds
0RERTRRD

dtetoete%!
LR
o20teteloete%e%

ol ot tetetetetese!

(%
0908
295959

OO
RS
030!
XX
5

0
%
4@@%
55
35S

6%
o208
5
oS etotetotetetotetotetetote!

X8
RRRRRKKS

o%
%% %%
SRR

X
55
X5
35
3RS

PO 4
00029 9208
-

o
S
QX 5

X
X%



S
QS
SIS
KK

X
R
&é&
SeSotodes
%
QLRI

o202

0

XXX

0.0‘0

X
KKK AR AKX A

&
:’:’
5

%
2
2L
25555

%
5
4 Y%
0%
X
ote%s

=
)
%
6%

QL

O
0%

%%
ote%e%

i s
S 02
B0y o wiets

<
0.0‘::0’0

S5
SIBRLS

SRS

SRR

0 00000, .0 00009999,
SRRRXXIIRERLLLRRIKK,
NOT-W

A\

080 v ertd

X KKK

S

OO
RIS
<N
o
%

< X
®
e
X
o%!

RS
002008 s
K
)
RS
RIS

255
4g¢
5

8

R oot
TS
ts 1 € 0
S

~ \
Question 7 continued
\. J
27
om ) A 0 A A Turn over »
P 7 2 9 0 3 A0 2 7 2 8



~ ™
Question 7 continued
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TOTAL FOR PAPER IS 75 MARKS
END
\ J

28

p 7 2 9 0 3 A 0 2 8 2 8

OmC .

.,g:zfg,. S SIEE
XX B
4$§§:§ 4;‘% :Qb, <

3RS
S
S5

XGAK
JRRRRIEE
R

e

000

‘.0
8%
XK

RRRRRLR

XX

%

XX
3K
.0

2

2
‘ XX
55

3%
LK

b3,

oot v 5%

SIS

[96%7071%
-

X g5

<>
?'

p5ogesetet
5

S
S
D00




