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General Instructions

This

Reading Time — 5 Minutes
Working time — 2 Hours

Write using black or blue pen. Pencil may
be used for diagrams.

Board approved calculators maybe used.

All necessary working should be shown in
every question, if full marks are to be
awarded.

Marks may NOT be awarded for messy or
badly arranged work.

All answers to be given in simplified exact
form unless otherwise stated.

is an assessment task only and does not necessarily reflect the content or format of the Higher

Total Marks — 84

Attempt all questions 1-7
All questions are of equal value.

Start each new question in a separate
answer booklet.

Hand in your answers in 7 separate bundles:
Questions 1, 2, 3,4,5,6 and 7.

The mark value of each question is given in
the right margin.
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Start a new booklet.

Question 1 (12 marks).

a)

b)

d)

f)

Solve x(3-2x)>0 .

Find %(e‘x cos™ x) .

The remainder when x* +ax® —3x+5 is divided by (x+2) is 11. Find the

value of a.

Using the table of standard integrals, find the exact value of:

jog sec 2x tan 2x dx.

Solve for x,

2

. 1 : :

Find J - dx, leaving your answer in exact form.
0 4+ X

End of Question 1.

Marks.
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Start a new booklet.

Question 2 (12 marks).

a)

b)

d)

Use the substitution X =Inu to find:

J e dx
Il_eZX )

Use one application of Newton's method to find an approximation to the

root of the equation COSX =X near x =% . Give your answer correct to 2

decimal places.

The curves y =e” and y=1+4x-x" intersect at the point (0,1). Find

the angle, to the nearest minute, between the 2 curves at this point of

intersection.

Prove that ; =sSin2A.
tan A+ cotA

Find the derivative of cos® x°.

End of Question 2.

Marks.
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Start a new booklet.

Question 3 (12 marks). Marks.
a) (i) Expand cos(a + j) 1
(ii) Show that cos2a =1-2sin’ o 1
(iii)Evaluate [im1~ %% !
x—0 X
b) If ¢ =tan* (%j and S =cos™ (gj calculate the exact value of 2

tan(a - f).

¢) A(-17) and B(5,-2) are 2 points. Point P divides AB in the ratio k : 1.

(i) Write down the coordinates of P in terms of k. 2
(ii) If P lies onthe line 5x—4y—-1=0, find the ratio of AP:PB. 1
d) Use mathematical induction to prove that: 3

Ix1l+ 2><2!+3><3!+...+n><n!:(n+1)!—1

where n is a positive integer.

€) State the domain of y=2sin™(1-x). 1

End of Question 3.
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Start a new booklet.

Question 4 (12 marks). Marks.

a)  P(2ap,ap’) and Q(2ag,aq”) are 2 points on the parabola x* = 4ay.

(i) Show that the equation of PQ is given by: y—%(p +Qg)x+apg=0 2
(i) Find the condition that PQ passes through the point(0,—-a). 1
(iii)If the focus of the parabola is S and PQ passes through (0,-a), 2
prove that i+i = 1
SP SQ a

b) A family consists of a father, mother, 3 girls and 4 boys.

(i) If the family is seated at random along a bench, find the probability 1
that the parents are at the ends, and the boys and girls are seated
alternately between them.

(ii) If the same family is seated randomly at a round table, find the 1

probability that the parents are separated by exactly two seats, and

these seats are both occupied by boys.

Question 4 continued on next page.
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Question 4 continued. Marks.
c)  Twocircles cut at A and B. A line through A meets one circle at P. Also,
BR is a tangent to the circle ABP and R lies on the circle ABQ.

(i) Copy the diagram showing the above information.

(i1) Prove that PBJ|QR. 2

d) One root of x*+ px®+qgx+r =0 equals the sum of the two other roots. 3

Prove that p*+8r=4pq.

End of Question 4.
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Start a new booklet.
Question 5 (12 marks). Marks.
a) The area bounded by the curve y =sin™"x, the y-axis and vy =% is rotated
about the y-axis.
(i) Show that the volume of the solid so formed is given by: 1
Zin?
ﬁjo sin“ ydy.
(ii) Hence, find the exact volume of this solid. 2
b) The area of an equilateral triangle is increasing at the rate of 4 cm?/s.
(i) Ifxis the length of the side of the triangle, find an expression for the 1
area of the triangle.
(i) Find the exact rate of increase of the side of the triangle, when it has a 2

side length of 2 cm.

Question 5 continued on next page.
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Question 5 continued. Marks.
C) (i) Find the largest possible domain of positive values for which 1
f (x)=x*-6x+13 has an inverse.
(ii) Find the equation of the inverse function f(x). 2
d) (i) Prove that i[lvzj =X. 1
dx\ 2
(if) A cat moving in a straight line has an acceleration given by 2

X = x(8—-3x), where x is the displacement in metres from a fixed point

O. Initially the cat is at the origin, O, and has a speed of 4 m/s. Find
the cat's speed when it is 1 m on the positive side of O.

End of Question 5.
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Start a new booklet.

Question 6 (12 marks). Marks.

a) Given f(x)=3cos™(sin2x)—2sin*(cos3x), show that f(x) isa 2

constant function by finding f'(x).

b) From point A, due south of a building, the angle of elevation to the top of 3
the building is 49°. Two hundred metres due east of A , at point B, the

angle of elevation is found to be 41" as shown in the diagram below.
Determine, to the nearest metre, the height of the building.

-
—AQ

200m A1°

Question 6 continued on next page.
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Question 6 continued. Marks.

c) A particle is oscillating in simple harmonic motion such that its

displacement x metres from a given origin O satisfies the equation
d?x . .
P —4x, where t is the time in seconds.

(i) Show that x =acos(2t+ f3) is a possible equation of motion for 1

the particle, where a and g are constants.

(i) The particle is observed at time t =0 to have a velocity of 2 m/s 2
and a displacement from the origin of 4 m. Find the amplitude of
the oscillation.

(iii)Determine the maximum velocity of the particle. 1

d) Using t=tang, find the general solution in radians to sin@—-cos@ =1. 3

End of Question 6.
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Start a new booklet.

Question 7 (12 marks). Marks.
y4 B
Vv
h
o= —» X
1m

A >

<+ 6m —>

a) Agirl, 1 metre tall, throws a frisbee from a point O, with velocity v m/s at

an angle a with the horizontal. It strikes the wall of a building at the

highest point B of its trajectory. It takes 1% seconds to travel from O to B

and the wall is 6 metres away from the girl. Taking the coordinate axes
from O as shown and g [J 10 m/s%.
(i) Prove that at any time t, the position of the frisbee is given by: 2
X=vtcosa and y=vtsina —5t*.
(ii) Show that vcosa =4 and vsina =15. 2
(iii)Determine the initial velocity v, in exact form, and the angle of 2

projection « to the nearest degree.

(iv)Find the height h of the building, correct to 2 decimal places. 1

Question 7 continued on next page.
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Question 7 continued. Marks.

b) P(x,y) isapointon the curve y= e where x>0, O is the origin, and
the perpendiculars from P to the x-axis and y-axis meet at A and B

respectively.

(i) Show that the maximum area of the rectangle OAPB is L 2

J2e

(ii) Show that the minimum length of OP is L+In2 :

End of Question 7.
End of Examination.
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Standard Integrals.

fx”dx:ix”*l, nz-1 x=0,ifn<0
n+1

idx:lnx, x>0
J X

~

e¥dx=—e*, a=0

® |

~

1.
cosaxdx=-—sinax, a0
o a

~

) 1
sinaxdx=—-—cosax, a=0
a

P

1
sec® axdx= —tan ax,
a

1
secaxtanaxdx=—secax, a=0
a

1

a’+x?

-1

dx:ltan ,az0
a

~

dx=sin"=, a>0, —a<x<a

dx=|n(x+\/x2—a2), Xx>a>0

d ﬁdx=ln(x+\/xz+az)

NOTE: Inx=1log, x, x>0

L X o x

1
(1
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(a) x (3-2%)> O
- 32
OC.)L<3/2_

(b) 0( e . (osz) + c_os_,')(.-—e._"_
£(e e

i —n ) J )
= __6 <(05 L + (.._),_L

(c) Pln)=2>ra0 = 3 +S
p(-2)> (-2) ra(2)=3¢2)rs = /]
-8 +4a +6+5 = /(
4o = €
e a = 2 f
(d} fesec2x+m«2>1_ ol =[-2L_ 5¢C_2x]
o

o
- 5 Sec 2(—-) 4 sec2 (o)

() = 9 > ©

ot
o8

x #©

x(xz—q) 2r O

s (x-3)(t3)> ©
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a)
e~ x=Inu
—.dx x _
Y1 —e2x e"=1u
1 du = e*. dx
=f .du
V1 —u?
=sin"lu4+C

=sin"Ye*}+C

b) f(x)=x—cosx
f'(x)=1+sinx

)]
e
—037758
% =05+ T oaze
%, = 0.76

C) y:ebc
y-';ZEZx
y=1+4x —x*
y'=4-—2x
At (0,1)
my = 2, my =4

2~ 4

T
_ 2
=

0 =12°32

tan@ =

d)
2
tanA + cotA

LAS =

= sin 24

2
sinA  cosA
cosA  sind
2
"~ sin?A+cos?A
sinAcosA
2

1
sinAcosd
= 2sindcosA

=sin 24
= RHS




d
= —[eos® (5]

X w X
= 3 cos® (180) +~1goSim (180)

- -é% cos? (_1%%) sin (%)
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