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Section 1

QUESTION ONE (1 mark)
Which of the following is the length of the interval joining the points (4,7) and (6, —3) 7
(A) 2v/26
(B) 2v/29
(C) 104
(D) 116
QUESTION TWO (1 mark)
Which of the following is the correct graph of the solution of the inequation 5 — 2z < 37

( ) o d >
< 1 >

( ) < ¢ L
_i X

(C) o d >
< 1 >

( ) < e L
i X

QUESTION THREE (1 mark)
What is the value of logg 9 correct to 3 significant figures?
(A) 0.73
(B) 0.732
(C) 1.36
(D) 1.37

QUESTION FOUR (1 mark)
yl\

The graph of the curve y = f(z) is shown above. For what values of z will the tangent to the
curve have a negative gradient?

(A) z<a

B)a<z<bd
(C)a<z<e
(D)

T >c
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QUESTION FIVE (1 mark)

For the curve, y = log, «, which of the following is NOT a true statement?
A) The curve passes through the point (1,0).

C

(A)
(B) The gradient of the curve is always positive.
(C) The range of the curve is y > 0.

(D)

D) The domain of the curve is x > 0.

QUESTION SIX (1 mark)
1
For the equation sinf = 3 which of the following is NOT a correct solution?
(A) —30°

(B) 30°

© -=

(D) ¢

QUESTION SEVEN (1 mark)

Which of the following is the derivative of ?

1
,/66x
1
V65

) -

(A)

(C) _36—3x—1

-1
(D) W

QUESTION EIGHT (1 mark)

For what values of r does the graph of 22 + 4z + y? — 2y + 5 = r? intersect the x-axis but not
the y-axis?

End of Section I

The paper continues in the next section

— 4 —
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CANDIDATE NUMBER

Section 11

QUESTION NINE (12 marks) Marks

(a) Consider the line with equation 3z — 2y + 18 = 0.
(i) Find its gradient.

(ii) Write down the equation of the line which passes through the origin and is perpendicular
to the line 3z — 2y + 18 = 0.

(b) Write down the centre and radius of the circle with equation (x — 1)% 4 y* = 4
(c) Convert 29° to radians, leaving your answer in exact form.
(d) A fair coin is tossed five times. What is the probability of tossing 5 heads?
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(e) Find the exact value of tan % .

(f) Differentiate the following functions with respect to x:

(i) f(z) = e
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QUESTION NINE (Continued)

(g) An arc AB subtends an angle of 1.1 radians at the centre of a circle, centre O, of radius
length 4 centimetres. Find the area of sector AOB.

18
(h) Find the equation of the tangent to the curve y = — at the point (3,2). Give your answer
T

in general form.
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Extra writing space (Use this page only for answers for Question 9.)

If you use this space, clearly indicate which question you are answering.
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CANDIDATE NUMBER

QUESTION TEN (11 marks) Marks
(a) (i) Factorise 22 +z — 6.
(ii) Hence, simplify:
3 8
_I_
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QUESTION TEN (Continued)

(b)

y,
/2\
N 2 N 2 3 x
)

The diagram above shows the function y = f(x).

(i) Is the function ODD or EVEN? Explain your answer.

the axes.

— 10 —
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QUESTION TEN (Continued)

(iii) Sketch the graph of y = —f(x) — 2, clearly indicating any intercepts with the axes.

— 11 —
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QUESTION TEN (Continued)

(¢) Find the values of p and ¢ if (2v3 —1)(5 —3V3) =p +qV3.

- 12 —
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CANDIDATE NUMBER

QUESTION ELEVEN (11 marks) Marks

(a) Find the equation of the normal to the curve y = 2y/z, at the point on the curve where

— 13 —
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QUESTION ELEVEN (Continued)

(b) (i) Sketch the curve y = f(x) where:

-1, forax <0,
f(:E)_{:EQ, forx>0.

(ii) Is this function differentiable at x = 0?7 Explain your answer.

Annual August 2023

— 14 —
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QUESTION ELEVEN (Continued)

(c) A triangle has area 12cm?. Two of the sides have lengths 6cm and 8cm, and @ is the
1
included angle. Show that sinf = 5 and calculate the length of the missing side, giving all

possible answers, correct to 2 decimal places.

— 15 —
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Extra writing space (Use this page only for answers for Question 11.)

If you use this space, clearly indicate which question you are answering.

— 16 —
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QUESTION TWELVE (13 marks)

h? — 4h

(a) Evaluate lim

h—0

Annual August 2023

CANDIDATE NU

MBER

Marks

— 17 —
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QUESTION TWELVE (Continued)

(¢) (i) Sketch y = |z — 3| and y = |22 + 6| on the same number plane showing clearly all
intercepts with the axes.

— 18 —
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QUESTION TWELVE (Continued)

(d) Differentiate y = (2 — z)°.

(e) Find all the points on the curve y = % , where the tangent is horizontal.
T

— 19 —
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Extra writing space (Use this page only for answers for Question 12.)

If you use this space, clearly indicate which question you are answering.

— 20 —
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CANDIDATE NUMBER

QUESTION THIRTEEN (13 marks) Marks

(a) A regular six-sided die is being tossed a number of times.

(i) Find the probability of tossing one five in the first three throws.

(ii) Given that at least one five is tossed, find the probability that only one five is tossed in
the first three throws.

— 21 —
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Annual August 2023

QUESTION THIRTEEN (Continued)

(b) The number of insects of a certain species was recorded at a particular site at weekly

intervals. The number of insects present after ¢t weeks is denoted by V.

(i) If N = 1400¢% find the rate at which the insects are increasing after 7 weeks. Give
your answer correct to the nearest 100 insects.

(ii) The number of insects at a different site is also recorded weekly and is modelled by the

function N =

N

A

1500

2+ 1306t "

The graph of this function is shown below.

— 22 —
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QUESTION THIRTEEN (Continued)

() According to the new model, after how many weeks were 700 insects present? Give
your answer correct to the nearest week.

(v) Ast increases, N approaches a certain value. What is this value?
. . dN . . . .
(6) Find R the rate at which NV is changing with respect to .

— 923 —
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Extra writing space (Use this page only for answers for Question 13.)

If you use this space, clearly indicate which question you are answering.

— 24 —
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QUESTION FOURTEEN (12 marks)

(a)

0

Annual August 2023

CANDIDATE NUMBER

Marks

The diagram above shows the sector of a circle with centre O, radius r and angle at the
centre @, where 0 is in radians. If the perimeter of sector OPR is 8 centimetres, find a

simplified expression for the area of sector OPR in terms of 6.

— 925 —
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QUESTION FOURTEEN (Continued)

(b) (i) Express 2 — cos® x — 4sinz in the form (sinz + a)? + b, where a and b are integers.

2

T —4sinx.

(ii) Hence find the maximum and minimum values of 2 — cos

— 26 —
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QUESTION FOURTEEN (Continued)

(©) Y,

The diagram above shows the curve y = ¢*®. The tangent to the curve at the point where
x = b, meets the z-axis at T'. Note that a is a positive real number.

(i) Find the coordinates of T" in terms of a and b.

— 27 —
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QUESTION FOURTEEN (Continued)

(ii) Hence, explain why any straight line which passes through a given point (p,0), and
which cuts the curve y = e twice, has gradient greater than ae®?*!.

END OF PAPER

— 928 —
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Section I
QUESTION ONE (1 mark)
Which of the following is the length of the 1nterval joining the points (4,7) and (6, —3) 7
I
\/_ = (& -6) 4 (F+3)
B) 2v29 = 4 4100
(C) 104 = (0%
(D) 116 L = Jow
QUESTION TWO (1 mark) * a%2o
Which of the following is the correct graph of the solution of the inequation 5 — 2z < 37
(A) — X -2x <-4
1 X z 2\
(B) _ Q—})
-1 X
(€)

—_
=V

. —

1 X

QUESTION THREE (1 mark)

What is the value of logg 9 correct to 3 significant figures?
(A) 0.73

\agq 4
(B) 0.732 3
(©)

: 1-2652.. .
C) 1.36 S
QUESTION FOUR (1 mark) \/
Yoa

| 65
1.37
The graph of the curve y = f(z) is shown above. For what values of x will the ta

curve have a negative gradient?

ngent to th
(A) z<a
(B) a<z<b
@a<x<c
(D) = >
,3,


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham



Form V Mathematics Advanced

QUESTION FIVE (1 mark)

Annual August 2023

For the curve, y = log, «, which of the following is NOT a true statement?

(A) The curve passes through the point (1,0). 1~ “’
(B) The gradient of the curve is always positive. \ -
The range of the curve is y > 0. B S &
(D) The domain of the curve is z > 0. ' } \/ %
QUESTION SIX (1 mark) v
1
For the equation sinf = 3 which of the following is NOT a correct solution?
- AN
(B) 30° —
T
Q) &
(© -5
™
D) =
()
QUESTION SEVEN (1 mark)
Which of the following is the derivative of ——? = '61'
ich of the following is the derivative o ! - =
v ebz ( c )h
1
A -3n
(A) == . e
-3 - 3%
o3z A (6-31:.> - -3 e
1 ——
(C) =33~ ot _ -3
(D) e
D) —
66690—1
QUESTION EIGHT (1 mark)
For what values of r does the graph of 22 + 4z + y? — 2y + 5 = r? intersect the x-axis but not
the y-axis? _t
Y r AR 3 A 4—5‘-2.54-\ S
(A) r<l = RS
(e sy » (y- B = €
l<r<?
(C) 2<r<V5 Urcle b (“-.0
(D) > b
LS
{
l .
End of Section 1 —
-2
<< 2
The paper continues in the next section

— 4 —
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CANDIDATE NUMBER

Section 11

QUESTION NINE Marks

(a) Consider the line with equation 3z — 2y + 18 = 0.
(i) Find its gradient.

(ii) Write down the equation of the line which passes through the origin and is perpendicular
to the line 3z — 2y + 18 = 0.

(d) A fair coin is tossed five times. What is the probgbility of tossing 5 heads?


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham


Fiona Wyndham



Form V Mathematics Advanced Annual August 2023

(f) Differentiate the following functions with respect to x:

(i) f(x) ="
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QUESTION NINE (Continued)

(g) An arc AB subtends an angle of 1.1 radians at the centre of a circle, centre O, of radius
length 4 centimetres. Find the area of sector AOB .

18
(h) Find the equation of the tangent to the curve y = — at the point (3,2). Give your answer
T

in general form?
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QUESTION TEN (Continued)

(b)
y,
/2 N\
N 2 N 2 3 x
)

The diagram above shows the function y = f(x).

(i) Is the function ODD or EVEN? Explain your answer.

the axes.
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QUESTION TEN (Continued)

(iii) Sketch the graph of y = —f(x) — 2, clearly indicating any intercepts with the axes.
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QUESTION TEN (Continued)
(¢) Find the values of p and ¢ if (2v3 —1)(5 —3V3) =p +qV3.

oSy = 103 -6x3 -5 +3J3 /
................................... :‘5(‘5-—2.3

(d) Express log, 2%y in terms of log, x and log, y.

- g
................. <. 20 ¢x+l03~y
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CANDIDATE NUMBER

QUESTION ELEVEN Marks
(a) Find the equation of the Trormral to the curve y = 24/z, at the point on the curve where
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QUESTION ELEVEN (Continued)

(b) (i) Sketch the curve y = f(x) where:
-1, forax <0,

f(:v)z{ :

z“, forxz>0.

Y Yo
=% werd

L 74

your answer.

(ii) Is this function differentiable at x = 07 Explai
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QUESTION ELEVEN (Continued)

(c) A triangle has area 12cm?. Two of the sides have lengths 6cm and 8cm, and @ is the
1
included angle. Show that sinf = 5 and calculate the length of the missing side, giving all

possible answers, correct to 2 decimal places.
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If you use this space, clearly indicate which question you are answering.
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CANDIDATE NUMBER

QUESTION TWELVE (13 marks) Marks
2
-4
(a) Evaluate }lliné h - h.
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QUESTION TWELVE (Continued)

intercepts with the axes.

(¢) (4) Sketch y = |z — 3| and y = |2z + 6| on the sar&rumber plane showing clearly all
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QUESTION TWELVE (Continued)

(d) Differentiate y = 2(2 — z)°.

- _S—C')_-x\“‘ .................................
T Y P s, gy
........... P e
S T O X ?(—;S’L-\'(.?—’xbs ................

2

x

(e) Find all the points on the curve y = 16’ where the tangent is horizontal.
x

N
....... M= X =X+ lb
o o 2 225

....... QL. (e A L GO i

s agra 3y -2 W)

N & X L

................................ : x‘;*szx
(x +16)*
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Extra writing space (Use this page only for answers for Question 12.)

If you use this space, clearly indicate which question you are answering.
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CANDIDATE NUMBER

QUESTION THIRTEEN Marks

(a) A regular six-sided die is being tossed a number of times.

(i) Find the probability of tossing one five in the first three throws.

(ii) Given that at least one five is tossed, find the probability that only one five is tossed in
the first three throws.
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QUESTION THIRTEEN (Continued)

(b) The number of insects of a certain species was recorded at a particular site at weekly
intervals. The number of insects present after ¢ weeks is denoted by N.

(i) If N = 1400¢% find the rate at which the insects are increasing after 7 weeks. Give
your answer correct to the nearest 100 insects.

0.6

(ii) The number of insects at a different site is also recorded weekly and is modelled by the

1500
function N = 27 130060 The graph of this function is shown below.
N

A

t

() Use the graph to explain why the population growth is not exponential.
—
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QUESTION THIRTEEN (Continued)

() According to the new model, after how many weeks were 700 insects present? Give

your answer correct to the nearest week. \/

dN
(6) Find R the rate at which NV is changing with respect to .
-\

N=1500 (2413 ¢ % **)

— 923 —
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Extra writing space (Use this page only for answers for Question 13.)

If you use this space, clearly indicate which question you are answering.
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CANDIDATE NUMBER

QUESTION FOURTEEN Marks
(a)
o - 4

0

The diagram above shows the sector of a circle with centre O, radius r and angle at the
centre 6, where @ is in radians. If the perimeter of sector OPR is 8 centimetres, find a
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QUESTION FOURTEEN (Continued)

(b) (i) Express 2 — cos® x — 4sinz in the form (sinz + a)? + b, where a and b are integers.

l'wé"x"fs“\“‘-1‘0-5‘1\“‘-\-“'5\'\7‘ /
S T K V. Sk i & 17 . A
.................................................................... S =N X % - 2

(ii) Hence find the maximum and minimum values of 2 — cos® z — 4sinz.

Lo LN g

\ t

e . vabume (S0 -2 -5=C—l-2-&-3 ....... /
......................................................................................... 2.9
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QUESTION FOURTEEN (Continued)

(©) Y,

A

The diagram above shows the curve y = ¢*®. The tangent to the curve at the point where
x = b, meets the z-axis at T'. Note that a is a positive real number.

(i) Find the coordinates of T" in terms of a and b.
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QUESTION FOURTEEN (Continued)

(ii) Hence, explain why any straight line which passes through a given point (p,0), and
which cuts the curve y = e** twice, has gradient greater than ae

ap+1

END OF PAPER
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e Fill in the circle completely.
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e Each question has only one
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