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Question 1 : Marks

n

a) Simplify

4n+1_4n
. sin4
b) Evaluate lim 22—
x-+Q
¢) The polynomial P(x) = x* + ax® + 2x — 4 has a remainder of -7 when

divided by x + 2. Find the value of .

d) Find the coordinates of the point P which divide the interval from A(—1,5) to
B(6,—4) externally in the ratio 3: 2. '

€) Find to the nearest degree, the acute angle between the lines x — y = 2 and
3x+y=5.

) Find [ V1 — x dx using the substitutionu = 1 — x

2x-3
; * >
g) Solve for x: ~5 = 1

Question 2 (Start a new page)

a) Differentiate with respect to x
2x-3

3x+2)
(i) y=tan®Gx+5)

@ y=In(
(iii) y = cos *{(sinx)

b) Find

3+4x2

. 2
ORI b

iy [ sinz-;E dx



Question 3 ‘ Marks

~Cos2
a) Prove the identity wﬁ = coSecx — cotx 3
SinZx+sinx

b) P(x) is an odd polynomial of degree 3. It has (x-2) as a factor and when it is

divided by (x+4), the remainder is 96. Find P {(x). 3
c) Solve v/3 cos8 — sind = ~+/3 over the domain 0 < 6 < 27 ‘ 3
d) Sketch y = —2sin™?! g showing the domain and range on your diagram. 3
Question 4
a) Let T be the temperature inside a room at time t and let R be the constant outside air

temperature. Newton’s law of cooling states that the rate of change of the temperature T is
proportional to (T-R).
(1) Show that the function T = R + Ae ™" (where A and k are constants) is a

solution of the differential equation % = —k(T = R) . 1
(11) A metal baking dish is removed from an oven at 200°C. If the dish takes

one minute to cool to 170°C, and the room temperature is 20°C, find the

values of 4 and £, correct to 2 decimal places if necessary 2

(iii)  Find the time that it takes the dish to cool to 50°C. 1
b) A particle is oscillating in simple harmonic motion about a fixed point. Its

displacement xcm at a time t seconds is given by
X = 2cos3t + 4.
(1) Explain why 2 < x < 6 is the interval in which the particle moves. 1
(ii} Write down the amplitude and centre of motion. 2
(iiiy  Find X as a function of 1. 1
(iv)  Showthat ¥ = —=9(x — 4) 1
(V) Show that v¥ = =9x? + 72x — 108 | 2

(vi)  Find the greatest speed of the particle. 1



Question 5 (Start a new page)

C
a)

D

B “Not to scale.
A
AD and CD are tangents to a circle. B is a point on the circle such that ZCBA and £CDA
are equal and are both double £BCA.
1) Copy the diagram into your answer booklet.

(i) Let £CDA = a and derive £CAD in terms of a (give reasons).

(iii)  Prove that BC is a diameter of the circle (give reasons).

b) The equation x* — 2x2 + 4x — 5 = 0 has roots a, §,y. Find the values of
®  afy
(i)  af+By+ay
(i) a l+p 4yl

¢) (1) Differentiate xcos *x — V1 — x2

. 1
(i)  Hence evaluate [ cos™'xdx

Question 6 (Start a new page)

a) Prove by Mathematical Induction for » a positive integer, that

1Xx2°42%x2143%X2%24+ i A0 X2 =14+ (n—1)2"

b) (i) Find the equation of the normal at P(at?, 2at) on the parabola
y? = 4ax.
(i1) The normal intersects the x — axis at point Q. Find the coordinates of
() and hence find the coordinates of R where R is the midpoint of PQ.

-(1i1))  Hence find the Cartesian equation of the locus of R.

In
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cosxsinx

c) Find f———-——g-— dx using the substitution u = sinx. A 3
2—sin*x
Question 7 M arks
a) (1) Show that cos™! = = tan~! 2 1
V5 2

(ii H that tan™1 2 + cos™* = = tan~1 2

1) ence prove that tan™" - == ” 3
b) When the polynomial P¢x} is divided by x + 4 the remainder is 5 and when P(x)

is divided by (x — 1) the remainder is 9. Find the remainder when P(x) is divided

by (x — 1) (x + 4).

(U8

Not to scale.

A boy throws a ball and projects it with a speed of Vm/s from a point 1m above the ground.
The ball lands on top of a flowerpot in a neighbour’s yard. The angle of projection is § and
indicated in the diagram. The equations of motion are x = 0 and ¥ = —10. It has been found that
y = Vtsing — 5t% + 1.
(1) Show that x = Vtcos8é 1
(11)  When the ball is at its maximum height above the ground, it passes
directly above a 1.5 metre high fence and clears it by 0.5m.

V20
sing

Show that V =

(111)  Find the value of ¥ given 6 = tan™?! ;%, giving your answer in exact form. 1
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