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Total marks — 84
Attempt Questions 1 -7

All questions are of equal value

Answer each question on a SEPARATE piece of paper clearly marked Question 1,

Question 2, etc. Each piece of paper must show your name.

Question 1 (12 marks) Use a separate piece of paper

a) Find j'

&
oV 25- x2
b) Find the coordinates of the point that divides the interval 4B with 4(1,4) and
B(5,2) externally in the ratio 1:3.

snf3)

3x

c) Evaluate lim
x=0

d) Solve i21
5-x

0
€) Use the substitution # =1-x to evaluate j

dx
SVl-x

Question 2 (12 marks) Use a separate piece of paper

a) Find fx-(x cos™ x)

b) How many ten letter arrangehlents can be made using the letters of the word
PHENOMENON?

¢) Write down the general solution of the equation 2sin8 = NE)

d) State the domain and range of y = 4cos‘l(§—) and sketch the curve.’

20
¢) Find the coefficient of x” in the expansion of (xz - l)
x
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Question 3 (12 marks) Use a separate piece of paper
2) Find [cos? 2xdx 2
b) Prove sin™ 1 3
N et .
c) Use x =0.5 to find an approximation for the root of cosx = x using one o 3
application of Newton’s Method, correct to 2 decimal places.
d) (i) Express sinx++3 cosx in the form 4 sin(x+a) 2
(ii) Hence solve sinx++/3cosx =1 for 0< x <27 ' ‘ 2
Question 4 (12 marks) Use a separate piece of paper
P
! T) a) Use the principle of mathematical induction to prove that; 3

1,1 1 1 n
—+ + +..t =
1x4 4x7 7x10 (Bn-2)3n+1) 3n+1

for all positive integers . _
b) The two points P(Zap,apz) and Q(Zaq,aqz) are on the parabola x* = 4ay .
(i) The équaﬁon of the tangent to x* = 4ay at an arbitrary point T(Zat, atz) on 2
the parabolais y = —at2 . (You do not need to prove this)

Show that the tangents at the points P and Q meet at R, where R is the
point {a(p +g),apg}.
(ii) If R lies on the line y = —x—5a find the relationship between p and g. 1

(iii) Hence, or otherwise, find the locus of the midpoint of PQ. 2

c) A molten plastic at a temperature of 250°C is poured into moulds to form car parts.
After 20 minutes the plastic has cooled to 150°C . If the temperature after # minutes
is T°C, and if the temperature of the surroundings is 30°C, then the rate of cooling
is approximately given by; .

-‘;—f =-k(T'~30) , where ks a positive constant

() Verify that T =30+220e™ satisfies the above equation. _ 1

(ii) Show that k = —log(1 1] ] 2
(iii) The plastic can be taken out of the moulds when the temperature has 1

dropped to 80°C. How long after the plastic has been poured will this
temperature be reached? Give the answer to the nearest minute.

_3-
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Question 5 (12 marks) Use a separate piece of paper

a) Solve the equation 3x* —17x* —8x+12=0 3
given that the product of two of the roots is 4.

b) A, B and C are three points on a circle centre O. The tangent at A meets BC
produced at T. X is the midpoint of BC.

A

—5®

C

(i) Prove that AOXT is a cyclic quadrilateral. 3
(ii) Hence state why ZAOT = ZAXT

¢) A particle moves in a straight line with an acceleration given by; -

where x is the displacement in metres from the origin O after ¢ seconds.

Initially the particle is 4 metres to the right of O with a velocity v = —6

(i) Show that v* =9(x—2} 2

(iij Find an expression for v and hence find x as a function of ¢ . 3

P

Question 6 (12 marks) Use a separate piece of paper

a) By considering both sides of the identity (1+ x)" (1 +x) =(+x)"" and
comparing coefficients, show that;

m+n m) (m\(n) (mYn) (n) »
= + + +
5 CHEEHCLEE)
b) A particle moves in a straight line and its position at time ¢ seconds is given by

x=5+4sin2¢

(i) Show that the particle undergoes Simple Harmonic Motion
(ii) Find the centre and amplitude of the motion.

(iii) Determine the particle’s maximum speed.

¢) The probability that a vaccine succeeds is 2—3 . An experiment is conducted

m times with white mice.

(i) What is the probability that the experiment will fail at least once?

(ii) If the probability that the experiment will fail at least once in m trials is
greater than 90%, find the minimum number of times the experiment was
conducted.
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