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Mathematics

General Instructions
e Reading Time — 5 Minutes
e Working time — 90 Minutes

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

e Board approved calculators maybe used.

e  All necessary working should be shown in
every question.

e  All answers to be given in simplified exact

form, unless otherwise stated.

e Hand in your answers in 4 separate bundles.

Multiple Choice (Q1-5), Question 6,
Question 7 and Question 8.

Total Marks — 70

Attempt questions 1-8

All questions are NOT of equal value.

Examiner: A Ward
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Section A — Answer on Multiple Choice Answer Paper.

5 Marks
1. Given

-5 forx<-3
f(x)=<2x for —3<x<0

x? forx>0
Find the value of f(-3)+ f(3)
A. x:_—5

9
B. x:g

3
C. x:E

2
D. x:_—5

6

2. Convert 3?” radians to degrees.

A. 108°
B. 54°
C. 216°
D. 540°

3. Find the primitive of: e’* +14
A. 7e” +14+c

e7x
B. —+14x+c

C. e +14x+c

D. 7e”* +14x+c
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4. Differentiate: Ioge (4x+3)

A. 4log, (4x+3)

4

B.
Ioge (4x+3)

4
4x+3

4x+3
4

5. What is the exact value of cos%?

NG

A X2
2

—3
2

B.

C.

N |-

End of Multiple Choice

Question 6 Overleaf
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Question 6 — Start a new booklet.

20 Marks
a. Find:
j 3 dx
2X+6
b. Draw on a number line the solution of:
|2x—-1|=5
C.
Y

47 cm

12 cm

In the diagram, XY is an arc of a circle with centre O and radius 12 cm. The
length of the arc XY is 4z cm.
i.  Find the exact size of @ in radians.

ii.  Find the exact area of sector OXY.

d.  The co-ordinates of the points A, B and C are (—4,3), (0,5) and (9,2)

respectively. (Hint: draw a diagram)
i.  Find the length of the interval BC.
ii.  Show that the equation of the line I, drawn through A parallel to BC is
X+3y-5=0
iii.  Find the co-ordinates of D, the point where the line | meets the x-axis.
iv.  Prove ABCD is a parallelogram.
v.  Find the perpendicular distance from the point B to line I.
vi.  Hence, or otherwise, find the area of the parallelogram ABCD.
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2(}(} B

E A

In the diagram CA = AD = DB and ZEBD = 20°
i.  Copy this diagram onto your answer sheet.
ii.  Show ZADC =40°, giving reasons.

iii.  Hence, find the size ZCAE giving reasons

f. A point P moves so that it is always equidistant from the points A(—4, 0)

and B(4,0). Find the locus of P.
End of Question 6.

Question 7 Overleaf
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Question 7 — Start a new booklet.
23 Marks

a. Differentiate:

i 3xe™

.. X+2
il. In|] ——

b.  The table shows the values of a function f (x) for five values of x.

X 1 15| 2 |25] 3

f(x) | 73 |-1]5]09

Use the Trapezoidal rule with these five values to find the value of:

[ 1 (0

C. Thecurves y=x*andy=4-x* are shown below. The two curves intersect
atPand Q.

i.  Write down the co-ordinates of P and Q.

ii.  Hence, find the exact area of the region enclosed by y = x> and

y=4-x°
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d.
Y
gcm
P Sem —°
S [ g

In the diagram, PQRS is a rectangle and SR=3PS. R,Q and Y are collinear points.
XQ =6cmand YQ = 8cm.

i. Prove that AYQX ||| AYRS

ii.  Hence find the length of PS.

e. Graph the curves then shade the intersection of the regions defined by :

2y>x*-5andy<x-1

f. The region bounded by the curve y =e* +e7*, the x axis and the lines x =0
and x =2 is rotated around the x axis. Find the volume of the solid formed.
(Leave your answer in terms of e).

9. A curve has gradient function % =e* . Find the equation of the curve if it
X

passes through the point (0,2)
End of Question 7

Question 8 Overleaf
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@

Question 8 — Start a new booklet.
22 Marks

If f(x):x+E
X

i. Solve f(x)=-2.

ii.  Show whether the function is odd, even or neither.

iii.  Write down the domain and range of f(x).

Use Simpson’s rule with 5 function values to find the approximate volume,
to 2 decimal places, when the area bounded by the curve
1

y:
Va+ X

, Xx-axis and the lines x=1 and x =5, is rotated about the x-axis

ed 7
Evaluate j —dx.
1 X
i.  Draw the graphs of y=3cosx and y=1—x on the same axes for
2T <X<2x
ii.  Explain why all the solutions of the equation 3cos x =1—x must lie

between x=-2 and x=4

Find the equation of the circle which is concentric to circle

x* + Yy +8x+2y+8=0 and which passes through the point (1,7)

s R
PQRS is a parallelogram. PM and RN are perpendicular to QS.

i.  Copy the diagram into your answer booklet.
ii.  Prove the PNRM a parallelogram.
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g. The function represented by the equation x = 3sin(nt)+6 has a period

3r )
equal to 7 Determine the value of n.

Ae  0<t <%
h.  Graph the piecemeal function v(t)=
Ae t>—

where A, k > 1 are constants.

End of Question 8

End of Examination
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Suggested Solutions
&
Markers’ Comments

QUESTION Marker
1-5 -
6 PB

7 JWC
8 RB

Multiple Choice Answers

g~ wN R
wOwWw> >



Marks

1. Given

A
]

-5 forx < -3
F(x)={2x for —3< x<0
xtforx=0

Find the value of f(-3)+ f(3)

(=

2. Convert E4 radians to degrees. : 1

A)) 108° | 2% 150 °
Ouor 20 g

C. 216°
D. 540°

A. 7" +14+¢

@ e‘ix +14x+c¢ ' | 71
7 | B 14y + C

C. ¢ +l4x+c 7

3. Find the Prirﬁitive of: e*+14 (6}711 L ‘ 4 _ CI»CL* 1

n

D. 7¢”¥ +14x+c¢



Y (.Q@(Q,ﬁt\&‘lf 0\ - | Marks

4. Desive: log (4x+3) 1
A. 4log, (4x+3)

4
| log,, (4x+3)

©s
4x+3

D. 4x+3
" .
: g
780 = 21C
5. What is the exact value of coslg—: 6 o 1
N s 0 4[N
—~ _ _(pCd ° G
®»L (0S 30 ]
c. L |
C 2
p. —
2

End of Multiple Choice
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Year 12 (2 Unit) Half Yearly Examination

Question 7

:“’j'l: 3X 5‘@ ) 1 @ (5) v
' 5 e’
1)V o

e

Generally well-done. Careless mistakes with the
differential of ™

e Y= in(x+2) —In (x-2)
= " - ol
NXA2 (-2
= 1*2 = (7(1—2) o
(X +2 X X-2)
W ol = _4_ :
- —_— (2

(+2)(X-2)

The use of log law or chain rule is suitable. However,
In(x+2)

xX+2 .
In—= is not the same as ———=
x-2 In(x-2)

: '/— ‘
B) 2 0:-3(7+2(3+=1+5)+4)
= _
= 5 X 307
2 G)
= YN

Award 1 for the height = 0.5
Award 1 for the value 30
Award for the correct use of the Trapezoidal rule

Some candidates were confused over the Trapezoidal
rule.

Ci) A-F"5 X
C=23 - %
O = 20 X+2) (x—~d3 )

Students were told about the mistake in the question
during the examination. Using y = 2 - x* will make the
guestion significantly easier.

W) Iz

v

J (4 -x*) -X." dx

Az /42 -42\ =(—4J2 ) +4J2
=
g 03 =« = B

& 3
" = (2)
= |bJz ynits © p =

3
Award 1 for correct integral
Award 2 for substitution with correct answer
One mark deducted for not able to simplify (\/2_)3

Quite a number of students struggle with simplifying
this expression.



)

i) In AYOX |, ANRS

LY is Common / W;
LNQXY = 4MRS=90°
(corrés @ Ls PaySR )

@

S AYEX Ml AYRS (equsanguler)

v

Candidates need to be careful what is “given” in the
question, ZXQY = 90° is not given. Parallel lines must
be labelled using angles in parallel lines. Equiangular
or all corresponding angles are equal can be used as a

reason for similarity, not AAA.

No half mark awarded for this question.

~ -

pilet Qe=x .~ S¢=3%

EYX = § (Same rahcs
iy & N (L As )

6CR+ XD =24x
AL+ EX = 24X
45 = 1§

. v

-‘\7(:“}5 - 5{3 :237;%9{(]5’[.)@'

Generally well done. Try to answer as a fraction.

e) x-5 = x-|
e )
r3
x'-5 = ox 2

x*=2x-3 =0

AN

™~

\kﬁ)

no +m

POL whe~ X =-\ or 3

Most candidates did not show the point of
intersection. This is part of the feature.

Award one for POI
Award one for correct parabola and linear function
Award one for the correct region and the correct lines

Minus half mark for each mistake.

£) T |

~ o+

- v’
Q
poy 1)\ -.21 1
= | € ——@___ e b A s
2 2 o

- T}'(C"q'-— 6_‘1—-{—?) umh}
: = L2

Award 1 for the expansion. Almost half of the
candidate experienced difficulty with the expansion

Award 1 for correct integral

Award 1 for simplified answer



Award 1 for the correct value of ¢
Award 1 for the equation.

This is not a linear function, hence y = mx +b is
incorrect.
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