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Question 1 (13 Marks) Commence a NEW page. Marks
b 2 242 2
(a) Show that atote < u. 3
3 3
(b)  The function f(x) is defined as
f(x) =z —log, (:c2 + 1)
for x > 0.
i. Show that x > log, (wz + 1) for x > 0. 2
1 1
ii. By evaluating / xdx and / log, (xQ + 1) dz, show that 5 > 2log, 2+ . 3
0 0
(c) i. A sequence of numbers ¢,, where n > 1 is defined as 1
L1 1 1 1
" n+1l n+2 2n—1  2n
1 1 1
Show that t — = — .
oW e n+2n n+n—|—1+ +2n—1
ii. Another sequence S,,, where n > 1, is defined as 4
PP S SIS S 1
Y23 4 2n—1 2n
Use mathematical induction to show that S, = t,.
Question 2 (13 Marks) Commence a NEW page. Marks
(a) In the diagram, AB and AC are tangents from A to the circle with centre O,
meeting the circle at B and C'. ADF is a secant of the circle. G is the midpoint
of DE. CG produced meets the circle at F'.
B F
D
A E
w
C
i. Copy the diagram on to your answer sheet and prove that ABOC and 2
AOGC are cyclic quadrilaterals.
ii. Explain why Z/OGF = ZOAC. 1
iii. Show that ZBAO = ZOAC. 1
iv. Hence or otherwise, prove that BF' || AE. 3

Question [2] continues overleaf ...
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Question[d continued from previous page. . .

1

(b) A particle is projected from a point O with speed 80ms™" at an angle of

elevation o, where tana = %

Two seconds later, a second particle is projected from O with initial speed U at
an angle 8. It collides with the first particle one second after leaving O. Take

g=10ms—2.
i. Show that t seconds after the first particle is projected, the second particle 2
is at
(U(t —9)cos B,U(t — 2)sin B — 5(t — 2)2)
ii. Find the value of tan 3. 3
iii. Find the initial velocity of the second particle. 1
Question 3 (13 Marks) Commence a NEW page. Marks

A ball of mass 0.5 kg is projected vertically upwards from ground level at 10 ms™?.

During its motion, the ball is subject to gravity and it also experiences air resistance of

magnitude 2—101;2, where v is the velocity of the ball after ¢ seconds. Take g = 10 ms™2.

(a) Show that %:c = —% x 10 — % 1

(b) Show that the ball reaches a maximum height of 5log, 2 metres above the ground. 4

(c) Show that the ball takes 7 seconds to reach its maximum height. 3

(d) The ball, having reached its maximum height, falls back towards its starting 5
point. As it falls, it once again is subject to gravity and air resistance of

magnitude %02.

Find the speed of the ball when it returns to its starting point, and hence show
that the ball has not attained its terminal velocity before it returns to the ground.

End of paper.
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STANDARD INTEGRALS

1
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n+1
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1
sin ax dx = ——cosax + C, a#0
a
1
sec? ax dx = —tanax + C, a#0
a
1
secaxtanaxr dr = —secax + C, a#0
a
1 1 o
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NOTE: Inz =log, x, z > 0
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