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DIRECTIONS TO CANDIDATES

Attempt ALL questions.
ALL questions are of equal value.

All necessary working should be shown in every question. Marks may be deducted for
careless or badly arranged work.

Standard integrals are printed on page 8.

Board-approved calculators may be used.

Answer each question in a SEPARATE Writing Booklet.
You may ask for extra Writing Booklets if you need them.



QUESTION 1 Use a SEPARATE Writing Booklet.

@

(b)

(©

(d)

(€)

(f)

43
Evaluate 4] dx

0 \/4—X2

3

Differentiate sin°x.

The interval AB has end points A(—-2, 7) and B(8, -8).

Find the coordinates of the point P which divides the interval AB internally in
theratio 2: 3.

Write down the equation of the vertical asymptote of y =

4x

(x=3)

Find the remainder when the polynominal P(x) = x° — 4x is divided by x + 3.

3
Use the substitution u =tan x to evaluate H[j tan? x sec? x dx .

0

QUESTION 2 Use a SEPARATE Writing Booklet.

(@

(b)

(©)

The staff in an office consists of 4 males and 7 females.

How many committees of 5 staff can be chosen which contain exactly
3 females?

Find all values of 8in therange 0 < 6 < 2rtfor which cosf ++/3sin8 =1.

Let f(X) = x+log.x.

(i)
(if)
(iii)
(iv)

Write down the natural domain for f(X).
Show that, for all values of x in the natural domain, y =f(x) isincreasing.
Show that the curvey = f(X) cuts the x axis between x =0-5and x = 1.

Use Newton's method with a first approximation of x = 0-5 to find a
second approximation to the root of x +log.x = 0.



QUESTION 3 Use a SEPARATE Writing Booklet. Marks
@ ’ y=3snx 4
! AN
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The shaded region bounded by y = 3sin x, the x axisand the line x = 7 isrotated
about the x axis to form a solid. Calculate the volume of the solid.

(b) A fair, six-sided die is thrown seven times. What is the probability that a ‘6’ 2
occurs on exactly 2 of the 7 throws?

(© P 2

Two circles intersect at two points A and B as shown in the diagram. The
diameter of one circle is CA and this line intersects the other circle at A and P.
The line CB intersects the second circle at B and Q.

Copy or trace the diagram into your Writing Booklet.

Prove that OCPQ isaright angle.

(d) () By equating the coefficients of sinx and cosx, or otherwise, find 4
constants A and B satisfying the identity

A(2sinx + cosx) + B(2cosx —sinx) = sinx +8cosxX.

sinx + 8cosx «

(i) Henceevaluate# .
2sin X + COSX



QUESTION 4 Use a SEPARATE Writing Booklet.

5

(@ Evauae Y (-1)k.

k=2

XV

The diagram shows the graph of the parabola x?=4y. The tangent to the
parabola at P(2p, p%), p>0, cuts the x axis at A. The normal to the parabola at
P cutsthey axis at B.

(b)
()
(i)
(iii)
(© ()
(i)
(iii)

Derive the equation of the tangent AP.
Show that B has coordinates (0, p + 2).

Let C be the midpoint of AB. Find the cartesian equation of the locus
of C.

2
Use Simpson’s rule with 3 function values to approximate ﬁ[j d_;(
1

Use your results to parts (i) and (ii) to obtain an approximation for e.
Give your answer correct to 3 decimal places.

Marks



QUESTION 5 Use a SEPARATE Writing Booklet. Marks

(@ Prove by induction that, for all integersn = 1, 3

(n+1)(n+2) I{2n-1)2n = 2"[1x3 x [MIx(2n ~1)] .

(b) Consider the function f(x) =e*—1-x. 9
(i) Show that the minimum of f(x) occursat x =0.
(i) Deducethat f(x) =0 for al x.
(iii)  On the same set of axes, sketch y=€‘—1 and y =x.
(iv) Find theinverse function of g(x) = e — 1.
(v) State the domain of g=X(x).
(vi) For what values of X is log,(1+X) < x? Justify your answer.

Please turn over



QUESTION 6 Use a SEPARATE Writing Booklet. Marks
(@ A particle movesin astraight line and its displacement x metres from the origin 6
after t seconds is given by

X =cos? 3t, t> 0.

: . . . 3

(i) Whenisthe particle first at X:Z?
(i) Inwhat direction is the particle travelling when it isfirst at X = 2 ?
(iii) Expressthe acceleration of the particle in terms of x.

(iv) Hence, or otherwise, show that the particle is undergoing simple
harmonic motion.

(v) Statethe period of the motion.

(b) ; 6

NOT TO
SCALE

The diagram shows a hanging basket in the shape of a hemisphere with radius
10 cm. Let O be the centre of the sphere and let OA be the central axis. Two
vertical wire supports, AB and AC, are shown on the diagram. The length of the
arc BCis4 cm.

A horizontal wire support is placed around the surface of the basket. This wire
meets AB at D and AC at E. The plane through DE parallel to the plane OBC
cuts OA at F. The length OF is 6 cm. Note that [0 BOC = ODFE.

(i) Show that the length of FD is 8 cm.

(i) Find ODFE in radians.

(i)  Find the size of the angle [J DOE in radians, correct to 3 decimal places.



QUESTION 7 Use a SEPARATE Writing Booklet. Marks
@ yA 8
50
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A cricket ball leaves the bowler’s hand 2 metres above the ground with a
velocity of 30ms™ at an angle of 5° below the horizontal. The equations of
motion for the ball are

X=0 and y =-10.

Take the origin to be the point where the ball leaves the bowler’s hand.

(i) Using calculus, prove that the coordinates of the ball at time t are
given by

x = 30t cos(5°), and
y = —30t sin(5°) - 5t2.

(i) Find the time at which the ball strikes the ground.

(iii) Calculate the angle at which the ball strikes the ground.

(b) By considering (1- x)" gl + %g , Or otherwise, express 4

in simplest form.

End of paper



STANDARD INTEGRALS

x" dx :niﬂx””, n#z-1 x#0,ifn<0

dx =lnx, x>0
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cosax dx =—gnax, az0

|

. 1
sinaxdx :—acosax, az0

. 1 X
dx =sin 3 a>0, -a<x<a

;dx :In(x+f\x2 —az), x>a>0

1 /
——dx =In x+wx2 +a?

NOTE : Inx=log,x, x>0
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