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10 marks

o Attempt all Questions
e Allow about 15 minutes for this section

Section 11

90 marks

o Attempt all Questions
e Allow about 2 hours 15 minutes for this
section



Section | 10 marks

e Attempt Questions 1 —10

e Allow about 15 minutes for this section

e Shade the correct response on the multiple-choice answer sheet for Questions 1 — 10
e Each question is worth 1 mark

1. If f(x)=2x*-5 find f(-4)
(A) —-32
(B) 59
(C) -69
(D) 27

2. Simplify 2—(3-2x)

(A —1+2x
(B) -1-2x
© 1+2x
(D) -—-2+2x
3. If sin? 0=%where 0<6<360° ,then =

(A)  30°,150°
(B) 30°,150°
(C)  60°,120°,240°,300°

(b)  307,150°,210°,330°

Page 2 of 10



Find Y if y=-3x"°
dx

4,
(A) —3x7O
® =
X
(c) -15x7%
(D)  15x7°
5. Which expression is a factorisation of 9a°® —ab’
(A) a(3a+b)(3a-b)
® a(3a-b)
(©)  9a(a-by
(D)  a(3a—h)(9a’+3ab+b’)

6. A is the point (-4, 9) and B is the point (X, y).

The midpoint of AB is (1, 6).The coordinates of B are

A (63
® (62
© (33
O (43

7. Which statement is false for the line 2x -3y —6=07?

(A) They interceptis — 2
(B) Gradient is %
(C) Angle of inclination with the x axis is 33'41

(D) Itis perpendicularto 2x+3y—-6=0
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8. The diagram shows the kite ABCD and parallel lines BE and DF.
/ABC =142.5°, /BAD =x°, ZCBE =ZCDF = 2x°

E

N

N

NOT TO SCALE

What is the value of x?

(A) 15
(B) 375
©C) 45
(D) 75

lim 2
9. Evaluate: x—>3[x gj

X—3
A 0
(B) 3
€ 4
(D) 6
10. (x+ y_1 . =
y
(A) i1
X
(B) Xy +1
y
©) Xy +1
Yy
) y+1

End of Section |
Section Il commences on the next page
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Section |1 90 marks

e Attempt Questions 11 — 16
e Allow about 2 hours and 15 minutes for this section
e Answer each question in a SEPARATE writing booklet or answer sheet. Extra writing booklets

are available.
e In Questions 11 — 16, your responses should include all relevant mathematical reasoning and/or
calculations.
Question 11 (15 marks) Use a SEPARATE writing booklet Marks
(a) Find the value of a and b if L:a+b\/7. 2
3-7
(b) Expand and simplify: (5a+ 2b)(3a—4b). 1

(€) In the diagram below, AB||CD, AD=BD=CD and «BCD =71

A B
Not to scale
71°
D ' C
(1) Find the size of ZBDC. Give reasons. 2
(i) Find the size of ZADC. Give reasons. 2
(d) Factorise completely x’y—y—x*z+z. 2
(e) Solve [4-3x/<7. 2
(H Solve:
(1) 2X—6=5x-4 1
X X
i) —--=9 1
(i) =3
(9) State the domain and range of the function f(x)=+/4—x*. 2

End of Question 11
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Question 12 (15 marks) Use a SEPARATE writing booklet

(@)

(b)

(©)

(d)

(€)

(f)

9)

The fuel tank on my new car was 40% full. | added 28 litres and then found it
was 75% full. How much fuel does the tank hold?

2
6.749 x (3.22) - -
Evaluate \/ 17413 correct to 3 significant figures.

Solve

3X—-2_X
=243
5 4

Find the exact value of t3 - 2t2 +2t+1when t=2 J§ .

x+1 x-1
Express ——=—

X —X X *+X

as a single fraction in its lowest form.

Shade the region represented by 9 < x* + y* <25 on a number plane.

Differentiate: y =+/4x-5.

Give your answer without negative or fractional indices.

End of Question 12
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Question 13 (15 marks) Use a SEPARATE writing booklet Marks

(a) Find the exact value of cot(—135°). 2

(b) State the range of y =1—2x?. 1

1,1

2 2
=sec 0 cosec 0. 3
. 2
sin'®@ cos 0

(c) Prove that

(d) Two ships sail from the town of Posthawk (P). The ship Longview (L) sails on a
bearing of 118° and the ship Quest (Q) on a bearing of 276°. Both ships sailed for 3
hours, the Longview at a speed of 8 knots and the Quest at a speed of 12 knots.

(1 knot = 1 nautical mile per hour)

(i) Draw a diagram to show and the distance and direction of the two ships from 1
P after 3 hours.

(if) Find the distance, in nautical miles, between the 2 ships after 3 hours. 2
(Answer correct to 1 decimal place)

(iii) Find the bearing of the Quest from the Longview after 3 hours. 2
(Answer to the nearest degree)

e) In the diagram A4B8=2, BC=4and CD=1. 4
If PD°=2P4°,find PB. A

NOT TO SCALE

P MnBs C

End of Question 13
Page 7 of 10



Question 14 (15 marks) Use a SEPARATE writing booklet Marks

@ Differentiate each of the following expressions.

i  (3x-1° 1
(i) 3x*(3x"-x) 2

2X—3
i : 2

(i) 3X—2
(b) Determine, with working, if the function f (x)=x®+1 is odd, even or neither. 2

X4
(c) Given the function f (x)= 7% solve the equation f'(x)=7. 2
(d)  For y=f(x)below, state the values of x for which f (x) <0. 2
y=Ax)
| x

(e) (i) Factorise 4342, 1
(it) Sketch the function y = X4 3+ 2, 1
(iii) State the axis of symmetry and the vertex. 2

End of Question 14
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Question 15 (15 marks) Use a SEPARATE writing booklet

(@)

(b)

(©)

The diagram shows the points B(3,0)and C(6,\/§).

A is the point on the y-axis such that Z/ABO = 60°.
y

A

A
NOT TO SCALE

C(6,43)

60°
o) B (3,0)

(i)  Show that the equation of the line AB is y = —/3x +34/3.
(i) Show the coordinates of the point A are (O, 3\/5) .

(iti) ~ Show that the lines AB and BC are perpendicular.

(iv)  Find the length of AC.

(V) The point D is chosen so that the quadrilateral ABCD is a rectangle.

State the coordinates of the point D.

(vi)  Find the mid-point of A and C.

Given that cot@ =1and —180° < @ <0°, find the exact value of sinég.

Simplify : Jcosz(Q() -0) + cos 8

End of Question 15
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Question 16 (15 marks) Use a SEPARATE writing booklet Marks

(@  Find the value of x if 2*x4** =0.5. 2

, differentiate from first principles f(x) = x>. 3

(b)  Given f'(x)= lim f(x+)f(x)

=0
(© The function y = f(x) is defined as follows: 2
forx <0

, 2
Jx) =1 forx=0

-1
X forx>0

Evaluate: f (-3)+ f(0)+ f(3).
(d)  Find the equation of the normal to the curve y =x*>-5x+6 at (1,2). 3

(e)  ABCD is arhombus, BE is perpendicular to AD and intersects AC at F.

A B
F
E Not to scale
D C
(i) Explain why #BCA= /DCA. 1
(ii) Prove that ABFC = ADFC . 3
(iii) Show that ZCBF is a right angle. 1

End of Question 16
End of Section 11
End of Yearly Examination
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KARA L0215

SOLUTIONS | 4-
SECTION I Ptga% mar CIV”QS“\WOV\ \
Multiple Choice

1D 2A 3D 4B SA 6A 7D 8A 9D 10C

L. f(-4)=2x(-4)’ -5=32-5=27

2. 2-(3-2x)=2-3+2x=-1+2x.

+
3. sin*0= % > sin@ = ‘71 —-0=30°150°210,330°

5 dy s 15
4 y=-3xP —L=15x"°=—
Z dx x5

5 9a° —ab® =a(9a’-b*) =a(3a+b)(3a—b)

6. _4+x=1—>x=6,9;y=6—->y=3.'.(6,3)
2 ) . 2
7 2x-3y-6=0, y=§x——2, y-intercept is -2 , m=tan9=§, & 0=33%1'

Qe

ZBCD = 2x° + 2x° = 4x°

x+4x+142.5 +142.5 =360
5x +285 =360
5x =360 — 285
=75
x=75+5=15

im 2 _ im = im
9, xl—>3[x—9]=xl->3(—x——3)(x—+3)=xl->3(x+3)=6
X

x-3




SECTION II

Question 11

11(a) 4 4 3447 43+ ﬁ) i 2 Marks: Correct
= X = =6+2v7
3__\/7 3_\/7 3+\/7 9_7 answer.
a=6and b=? 1 Mark: Uses the
B conjugate.
HO) | (5a+26)3a—4b) = 150> ~20ab + 6ab - 8* JINan s Corraet
er.
=154* ~14ab - 85* o
11(e) | ABDC is an isosceles triangle (two equal sides, BD = CD) 2 Marks: Correct
@ £LCBD = ZBCD =171 (base angles equal, isosceles triangle) Pt
ZBDC + ZCBD+ £BCD =180° (Angle sum of a triangle 180°) | ﬁfkt BT ot
withou
ZBDC+71°+71° =180 appropriate
ZBDC =38’ reasons.
llfc) £BDC = ZABD =38’ (alternate angles are equal, AB0 CD) 2 Marks: Correct
(i) answer.

AABD is an isosceles triangle (two equal sides, 4D = BD)
ZABD = ZBAD =38’ (base angles equal, isosceles triangle)
In AABD
LADB+ ZABD + £BAD =180 (Angle sum of a triangle 180°)
ZADB +38° +38° =180°
ZADB =104
LADC = ZADB+ ZBDC
=104" + 38" =142°

1 Mark: Finds
142° without
appropriate
reasons or shows
some
understanding.




11(d)

Fy—y=xz+z=p(x*-1)-z(x*-1)
=" -1)(y-2)
=(x+Dx-D(y-2)

2 Marks: Correct
answer.

1 Mark: Only
partly factorised.

11(e) | 4-3x<7 and —(4-3x)<7 2 Marks: Correct
—3x<3 —4+3x<7 answer.
x>—1 3x<11
11 2 1 Mark: Finds one
X <— or 3— .
3 3 solution or shows
11 some
Solution is —1<x < Y understanding.
1) | 2x—-6=5x-4 1 Mark: Correct
@ =) answet.
2
X=——
3
11(f) 7x x 1 Mark: Correct
» ~_Z2_-9
(ii) 5 2 answer.
14x Sx _
10 10
% _g
10
x= % =10
9
11(8) | Domain: 2<x<2 , y 2 Marks: Correct

5

Range: 0y <2

—=> X

answer.

1 Mark: Domain
or range correct.




SECTION II

Question 12

Solution Marks | Allocation of marks
(a) 35% = 28L 1 1-answer correct.
1% =0.8
100% = 80L
(b) 2.00465 2 1- answer
2.00 1- correct rounding
©) 2-0x3x_2=20x§+3x20 2
4(3x —2)= 5x + 60 1- removal of denominator
12x — 8 = 5x + 60 (or alternate method)
7x = 68
5 1- for answer
x=9 -7-
ST =Y
(d) 2B) —22B) +22B)+ 1 2
=8x3B-2x4x3+43+1 1- correct expansion
=24B-24+4B+1
=28 J?T— 23 1- answer
(e) x+1 x—1 3

x(x—1) x(x+1)

Gt -1
xx—-Dx+1)

X2+ 1- (P ox+ 1)
x(x~1x+1)
_x2+2x+ 1-x+2x~1
xx-1)x+1)
e EB
xx-Dx+1)
ER A LA
(x—1)x+1)

1- common denominator

1- correct expansion

1- simplified answer




Solution Marks | Allocation of marks
®
3 1- Correct circles
2- Correct solid and
dotted lines.
3- Correct shading
(2 2 C 2

1-correct use of chain rule

1-correct final answer.

/15




SECTION II

Question 13.

Solution Marks | Allocation of marks
@ | cot(-135°) = cot 225° 2 1-cotd>
= cot 45°
me (1:0 2-correct answer of 1
b)| y<1 1
1 1
© | Las=——+ :

) 2
sin 29 cos29
_ cos 0+ sin 0

sir1261 cos26

.2 2
sm 0 cos O

1 1
=5

.2 2
sn® cos O

= cose029 sec26
= RHS

1- common denominator
1- simplification

1- separate fractions to
achieve result.




Solution

Marks

Allocation of marks

(d)

@
Ltravelsat8 M /h for3hoursso LP = 3 X 8§ = 24 M
Qtravelsat 12 M /h for 3 hoursso QP = 3 X 12 = 36 N

N

P\

v

i)
ZQPL = 905 + 620 + 60 = 1580
LQ>=36"+24" —2 X 36 x 24 X cos 1580
= 3474.17
LQ = 58.9M

snB@ sin 1580
36 58.9
, 36sin 1580
sing =———
58.9
=0.229
0 = 13° (nearest degree)
a=28°-13°
=15°
Bearing= 270° + 15°
= 285°

iif)

1- diagram

1- distance

1- for ©.

1- for bearing

(e)

PA% = PR’ + 4
PD’ = (PB + 4)” + 1°
since PD2 = 2PA2
2PA® = PB” + 8PB + 16 + 1
2(PB® + 4] =PB’ + 8PB + 17
2PB” + 8 = PB> + 8PB + 17
PB*—8PB-9=0
(PB —9)(PB + 1) =0
PB=9 PB = -1

solution: PB =9

1- use of Pythagoras to find
PA?and PD?

1- correct substitutions

1- solving quadratic

1- correct solution




SECTION II

Question 14

(@ [@)
%(3;;-1)4 = 4(3x—1) x3
=12(3x-1)’
(i)
u=23x" v=3x'—x
u' =6x v =12x° -1

2 {3 (3x* = )] = (3) (129" ~1) (3" ~x)6x
=36x" —3x* +18x” — 6x
=54x° —9x?

Simpler (better) method

%(3::2(3;;“ _x))= % 0x° — 3%)

= 54x° — Ox°
(iif)

i(zx—3j_(3x-2)x2—(2x-3)x3

dx\3x-2)" (3x—2)
_6x—4-6x+9 5
T (Bx-2?  (3x-2)

(b)

fo)=x +1
f=0=(-x+1= -x’ +1
o=~ +1)= -2’1
f@) # f(—x) # —f(x)

& not odd or even

©

3

f'(x)=4[xZJ —1=x"-1

1
3

Il
N 8 =

7
8
X

(d)

x <

and0 < x < 4

1 mark for each




(e)

() x° +3x+2=(x+2x+1)

(ii)

=-1==-15

[\ V)
N |—

(iii) axis of symmetry : x = —

Ifx=-15then y=(-1.5) + 3(-1.5)+ 2 = -0.25

Vertex = (-1.5, -0.25)

1 mark

1 mark if both x intercepts
and y intercept shown.

1 mark for axis of symmetry

1 mark for vertex




SECTION II

Question 15

(a)

() m= —tan(60P = —3

Substitute (3,0) into the equation of a line formula

y—0= —B(x-3)
y= ~Bx+3B

(ii) sub x=0 into the equation of 4B.
y=—Bx0+3H

y=3s/§
~4=0038)
(iif) mA B)= —B
_B B
mBO)= 37
mAB) X mBC) = —B x ?3= ==

(v) d=~(6-0f + -3

36+ 25)
~B6+ 12=18=43

(v) 4D will have the same gradient and length as CB.
(across 3 and up J3—)

1 — showing gradient

1 — showing substitution

1-finding m(BC)

1-shows = -1

D=3, 4B)
Sl it ; ] 3‘/52’“ By 6.243)
(b) | Itcot(®)=1 thentan()= 1
tan(45)= 1
1
in(45)=—=
sin(45) JZ_
but in quadrants 3 and 4 sin(6) is negative

1
. sin(0)= —j;




(©

J cos” (90-0) = cosz(e)= Js.'nge; + cosz(G)
- lanz(e)

= tan(0)
SECTION II
Question 16
€Y 2% % 4" = 0.5 2 Marks: Correct
2x % (22)x+l = 2-—1 ansSwer.
23x+2 = 2—1
3x+2=—1 1 Mark: Writes
the terms to the
3x=-3
base 2.
x=-1
(b) = ;
fl(x) =lim f(x + h) f(x) 3 Marks: Correct
h=>0 h answer.
5 _ 2
~lim (x+h) —x
e 1 Mark: Uses
— lim x* +2xh+h* —x* formula for first
e principles with
. 2xh+H one correct
=lim .
h30 h expression.
= %,‘E&(zx +h)
=2x
© | f(3)+ )+ f3)=2"+1+3" 2 marks
1 1 35
=—tlt—=—
8 3 24
d) y=2x-5 3 marks
whenx =1)'=-3
» m of tangent = -3
1
&~ m of normal = -2:
2= 1)
— =—(x —
(RN

Jy—6=x-1
x-3y+5=0




(e)

(1) 2BCA=+DCA
(diagonals of a rhombus bisect the angle through which they pass)

(ii) In ABFC and ADFC
CF=CF (common side)
ZBCF = ZDCF (proven from part (i))
BC=DC (adjacent sides of a thombus are equal)

<. ABFC = ADFC (SAS)

(i) ZAEB= ZEBC (alternate angles are equal, AD//BC)
Now ZLAEB=90°. ..ZCBF =90°

1 mark

3 Marks - for
correct answer.

2 Marks- Makes
significant
progress

1 Mark- One
statement-reason

1 mark




