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Section 1

QUESTION ONE (1 mark)
What are the solutions of the equation z? — 6z +5 =07

(A) 2=—-5,2=—1
B) z=5,z=1
(C) z=-2,0=-3
D) z=2,2=3

QUESTION TWO (1 mark)

A fair coin is tossed twice. What is the probability of tossing two tails?

WIN NI~ W -

QUESTION THREE (1 mark)
What is the value of the gradient of the tangent to the curve y = 3z + 2z at the point (1,5)?

QUESTION FOUR (1 mark)
Which of the following describes the relation y = |z — 3| ?

(A) one-to-one
(B
(C
(D

one-to-many

many-to-one

)
)
)
)

many-to-many
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QUESTION FIVE (1 mark)
The diagram below shows the graph of y = f(x).

ya

At which value of x is the graph continuous but not differentiable?

(

=

(B
(C
(D

S

9}

)
)
)
) d

QUESTION SIX (1 mark)
What is the equation of the line parallel to y = 2z — 1 with x-intercept (—3,0)?

(A) 2z —y—3=0

)
(B) x+2y+3=0
(C) z—2y+6=0
(D) 22—y +6=0
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QUESTION SEVEN (1 mark)

Given the functions y = tanx and y = — cos x, which of the following is a true statement?

A) Both functions are EVEN.

C

(A)

(B) Both functions are ODD.

(C) y =tanz is EVEN and y = — cosz is ODD.
(D) y

D = tanz is ODD and y = — cosz is EVEN.

QUESTION EIGHT (1 mark)

A point lies on the circle with equation z? + y* — 24z — 10y 4+ 48 = 0. What is the furthest
distance, in units, the point could be from the origin?

(

=

) 29
(B)
(©)
(D)

— N
w

11

End of Section I

The paper continues in the next section
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Section 11

QUESTION NINE (12 marks)

(a) Evaluate log, 16.

Term III Annual Examination September 2021

Marks

3
V5 -2

(c) Find the distance between the points (=5, 2) and (4, —1), leaving your answer in simplified

surd form.
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QUESTION NINE (Continued)

2
3
(d) Simplify L 2+ 9y
y fe—
(e) (i) Sketch the curve y = 277, clearly showing all important features.
(ii) Use your graph above to explain why y = 277 is a function.
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QUESTION NINE (Continued)

(f) Explain in words how to transform the graph of y = (2 — 1) to obtain each of the following
functions.
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QUESTION TEN (12 marks)

(a) Differentiate with respect to x:

(i) y=7—92°

Term III Annual Examination September 2021

Marks
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QUESTION TEN (Continued)

(b) What is the domain of the function y = Vo +27

(c) Find the equation of the perpendicular bisector of the interval joining the points (2, 6) and
(—1,5), writing your final answer in general form.

— 10 —
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QUESTION TEN (Continued)

2
(d) Write down the exact value of tan ?W .

— 11 —
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QUESTION ELEVEN (12 marks) Marks

(a) Sketch the graphs of the following functions on separate number planes, showing all
intercepts with the axes and all asymptotes. You should show at least two specific points
for each graph.

(ii) y = log, z + 1

- 12 —
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QUESTION ELEVEN (Continued)

(b) (i) Differentiate y = (22 — 3)°.

(ii) Hence, find all the points on the curve y = (2 — 3)® where the gradient of the tangent
is equal to 24.

— 13 —
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QUESTION ELEVEN (Continued)

(¢) A triangle has sides 13 cm, 7cm and 5v/3cm. Find the size of the smallest angle of the
triangle. Give your answer in degrees, approximating correct to the nearest minute if
necessary.

— 14 —
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QUESTION TWELVE (12 marks)

(a) Solve |[4x — 3| =7.

Term III Annual Examination September 2021

Marks

. x
1) y=—7
(ii) y = 52(2 — x)". Give your answer in fully factorised form.

— 15 —
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QUESTION TWELVE (Continued)

(c) (i) Express 2° — 42 + 8 in the form (z —p)* +q.

1
(d) Consider the functions f(z) = . and g(z)=1—=.
Find:

(i) g(—2a)

— 16 —
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QUESTION THIRTEEN (12 marks) Marks

(a) Consider the function f(z) =z — 3z 4 7.
(i) Write down an expression for f(x + h).

— 17 —
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QUESTION THIRTEEN (Continued)

(b) Ravi has three floral shirts and four striped shirts. On each of the three days Monday,
Tuesday and Wednesday, he selects one shirt at random to wear. He only wears a shirt for
one day and does not wear it again in the same week.

(i) Draw a probability tree diagram to illustrate the sample space.

(i) What is the probability that Ravi wears a floral shirt on Monday and a striped shirt on
each of the other days?

— 18 —
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QUESTION THIRTEEN (Continued)

(iii) What is the probability that Ravi wears the same type of shirt on all three days?

(iv) Given that he wears a striped shirt on Monday, what is the probability that Ravi wears
a striped shirt on both the other two days?

(c) A scientist is experimenting with a colony of bacteria and has discovered that the number
of bacteria N after ¢ minutes is given by N = Nye*! where k is a positive constant. There
are initially 2000 bacteria in the colony and after 1% hours this has grown to 4000 bacteria.

(i) Show that k = 55 log, 2.

— 19 —
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QUESTION THIRTEEN (Continued)

(i) What is the rate of change of the bacteria, in bacteria per minute, after 3 hours? Give
your answer to 4 significant figures.

(iii) How long will it take for the bacteria colony to reach 1000007 Give your answer in
hours and minutes. Round your answer to the nearest minute.

— 20 —
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QUESTION FOURTEEN (12 marks) Marks

d 3z
(a) Find — <7> , expressing your answer as a single fraction with no negative indices.

dr \ /1 -3z

— 21 —
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QUESTION FOURTEEN (Continued)

(b) 4

B
0 r

Term III Annual Examination September 2021

The diagram above shows a sector AOB of a circle of radius r» and centre O with ZAOB in
radians. If ZAOB = 0 find the value of # if the area of the sector is equal to twice the

square of the length of arc AB.

— 22 —
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QUESTION FOURTEEN (Continued)

1
(c) The line [ is the tangent to the curve y = 1 — — at the point where z = a, where a is a
T

constant.

(i) Show that [ has equation z — a*y = 2a — a?.

— 923 —
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QUESTION FOURTEEN (Continued)

(ii) If the line I passes through the origin, find the value of @ and hence the equation of [.

— 24 —
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QUESTION FOURTEEN (Continued)

(d) Find any points on the curve y = e” + 2e”* where the tangent is horizontal. Give your
answer /s in exact form.

END OF PAPER

— 925 —
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Section 1

QUESTION ONE
What are the solutions of the equation 2 — 6z +5 =107 ( x - 5) (z - n =0

Z:S’.’%-\

QUESTION TWO

A fair coin is tossed twice. What is the probability of tossing two tails?

LA = A
Flae Tl

=1

WIN NI —= Wl

QUESTION THREE
What is the value of the gradient of the tangent to the curve y = 322 + 2z at the point (1,5)?

(A) 1 3‘ -6%+2
(B) 4 e(y+2
(C) 6 = §
O:
QUESTION FOUR
Which of the following describes the relation y = |z — 3|7 \%
(A) one-to-one
) one-to-many 3
@many—to -one E
) many-to-many > 1’
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QUESTION FIVE
The diagram below shows the graph of y = f(x).

ya

At which value of x is the graph continuous but not differentiable?

(A) a

)
(B) b

(D) d

QUESTION SIX
What is the equation of the line parallel to y :.gzn — 1 with z-intercept (—3,0)?

(A) 22 —y—3=0 -0 = .‘_(.‘ .\.3\
(B) +2y+3=0 3 %

- 2 X+
(C) z—2y+6=0 5 -

2:1:—y—|—6:0 2)‘ _ﬂ* 6% (o]
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QUESTION SEVEN

Given the functions y = tanx and y = — cosx, which of the following is a true statement?

(A) Both functions are EVEN.
(B) Both functions are ODD.
(©)

Yy
y = tanx is ODD and y = —cosx is EVEN.

QUESTION EIGHT

A point lies on the circle with equation z? + y* — 24z — 10y 4+ 48 = 0. What is the furthest
distance, in units, the point could be from the origin?

=tanz is EVEN and y = — cosx is ODD.

(A) 29 X =A%+l 4 Y - w5+$ . s
24
13 (‘z.—\‘a—},’ -\—(3-5“' = 1)
D) 11
(D) A\a,
" \U=2%

End of Section I

The paper continues in the next section



Form V Mathematics Advanced Term III Annual Examination September 2021

Section 11

QUESTION NINE (12 marks)

(a) Evaluate log, 16. /
2¥-16 so \log \6 = 4

3
Ny

(c) Find the distance between the points (=5, 2) and (4, —1), leaving your answey in simplified
surd form.
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QUESTION NINE (Continued)

2

3
(d) Simplify yy2+_ v

(e) (i) Sketch the curve y = 277, clearly showing all important features.

S correr st
w RN Y=o
c. Py AN
MM""-“'
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QUESTION NINE (Continued)

(f) Explain in words how to transform the graph of y = (2 — 1) to obtain each of the following
functions.

(i) y=—(z 1)
X acvorn ML x - ase(s .
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QUESTION TEN (12 marks) Marks

(a) Differentiate with respect to x:

(i) y=7-92° /
[
Req = = H45%

(i) y = Vo
d
Y= xb__‘ .......... / ........................................................................
8
M= ",'_x ...................................................................................................
M‘ ...... PRI -—‘—-n? ..............................................................................................
............................ 2 8%
3
(iil) y = povy

............................................ e —
...................................... P .

(iv) y = (z — 3)(z +5)
Y=.x e = NS
w ........ N T 0 S Y A
AN e

(v) y=ez"t!

daas |
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QUESTION TEN (Continued)

(b) What is the domain of the function y = Vo +27

(c) Find the equation of the perpendicular bisector of the interval joining the points (2, 6) and
(—1,5), writing your final answer in general form.

— 10 —
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QUESTION TEN (Continued)

2
(d) Write down the exact value of tan il

(e) Solve sinx =0 for 0 < x < 27.

— 11 —
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QUESTION ELEVEN (12 marks)

Marks

(a) Sketch the graphs of the following functions on separate number planes, showing all inter-

cepts with the axes and all asymptotes. You should show at least two specific points for
each graph.

1) y= : I\? h. EEG
rz+1 I (.“, MM
l j ol +two M

M2 J o spafic povedn
‘ inAArdannty Co,2D

< ?; ; r R

-\

| = Bl
{

‘ \l/
‘7,‘4"‘

(ii) y =log.z + 1.

A 9=

|.°¢'n Al = o0

- 12 —
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QUESTION ELEVEN (Continued)
(b) (i) Differentiate y = (22 — 3)°.

(ii) Hence find all the points on the curve y = (2z — 3)*
is equal to 24.

v\vh7the gradient of the tangent
...................................................... R A
.............................. Cax-3) = &

................. 2%-3 = 2 o 2xn=-3 =-2
—— X 2 S g ez N
........................................................................................... x =

..................................................................................................... -8
...... ae N aanst (L ,-87)
OR (=Y s
G Y 7 X VIO
e B TS Y 5 O 2 T

-

— 13 —
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QUESTION ELEVEN (Continued)

(¢) A triangle has sides 13 cm, 7cm and 5v/3cm. Find the size of the smallest angle of the
triangle. Give your answer in degrees, approximating correct to the nearest minute if

necessary.

— 14 —
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QUESTION TWELVE (12 marks)

(a) Solve |4z —3|=T7.
...................... -3 2% af ¥ - = -3
.................................. B LK SN AU 1.1 it SO

- §
...................................... 1,1

.................... :5(1-‘!—\6 -42.4—2.-‘!.\
-.S(:.—'x.)‘ ..... (2.—8’%3 ...................................
ez b (=Y (M=) M

— 15 —
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QUESTION TWELVE (Continued)

2

+q.

=Y 1 +9 =%

(c) (i) Express 2° — 42 + 8 in the form (z — p)

(

1
(d) Consider the functions f(z) = . and g(z)=1—=.
Find:

................................... S W AN
(ii) f(g(x)) and state the value of  for which thefcomposite function is not defined.
.......... FC) 2 =/ eheen i ned
(="
ok \-%x
2

— 16 —
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QUESTION THIRTEEN (12 marks) Marks

(a) Consider the function f(z) =z — 3z 4 7.
(i) Write down an expression for f(x + h). /

— 17 —
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QUESTION THIRTEEN (Continued)

(b) Ravi has three floral shirts and four striped shirts. On each of the three days Monday,
Tuesday and Wednesday, he selects one shirt at random to wear. He only wears a shirt for
one day and does not wear it again in the same week.

(i) Draw a probability tree diagram to illustrate the sample space.
E Mgl Whaurt

. F&g bk st
/,/

F /1:
‘S\’ss

) F}/F
\\s N R
GS),/F

\is

\\\\_

v

W

(i) What is the probability that Ravi wears a floral shirt on Monday and a striped shirt on
the other days?

— 18 —
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QUESTION THIRTEEN (Continued)

(iii) What is the probability that Ravi wears the same type of shirt on all three days?

L ~2
)z T xTx_- +ixd

> 6 f%”

(iv) Given that he wears a striped shirt on Monday, what is the probability that Ravi wears
a striped shirt on both the other two days?

(c) A scientist is experimenting with a colony of bacteria and has discovered that the number
of bacteria N after ¢ minutes is given by N = Nye*! where k is a positive constant. There

are initially 2000 bacteria in the colony and after 1% hours this has grown to 4000 bacteria.
(i) Show that k = 55 log, 2.

........ %000 = Ao0OO
2 =

— 19 —
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QUESTION THIRTEEN (Continued)

(i) What is the rate of change of the bacteria, in bacteria per minute, after 3 hours? Give
your answer to 4 significant figures.

i 3 = \8O M

= 8- %6S.. W

.................................................. ‘:.3\&27“\-’\

— 20 —
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QUESTION FOURTEEN (12 marks) Marks

d 3z
(a) Find — <7> , expressing your answer as a single fraction with no negative indices.

dr \ /1 -3z

— 21 —
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QUESTION FOURTEEN (Continued)

(b)

B
0 r

The diagram above shows a sector AOB of a circle of radius r» and centre O with ZAOB in
radians. If ZAOB = #find the value of 0 if the area of the sector is equal to twice the square
of the length of arc AB.

— 22 —
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QUESTION FOURTEEN (Continued)

1
(c) The line [ is the tangent to the curve y = 1 — — at the point where z = a, where a is a
T

constant.

(i) Show that [ has equation z — a*y = 2a — a?.

— 923 —
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QUESTION FOURTEEN (Continued)

(ii) If the line I passes through the origin, find the value of @ and hence the equation of [.

— 24 —
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QUESTION FOURTEEN (Continued)

(d) Find any points on the curve y = e” + 2e”* where the tangent is horizontal. Give your
answer /s in exact form.

END OF PAPER

— 925 —
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