Section | (10 marks)

1 Which of the following is equivalent to /243 + 275 2

(A) 19V3
(B) 81V3
(C) 10643
(D) 24318

2 What is the domain of the function f(x)=

(A) x=-lor x=-3
(B) x=-lor x=3
(C) x=#lor x=#-3
(D) x=#lor x=#3

3  What is the value of d_y
dx
@) Y s 50
dx
B Y—ax 5y
dx
© Y0 _sx2
dx
0 Y_ae sy
dx
4 Solve |[2—3x|>5
(A) x<-1or XZZ%
(B) x>-1 or XSZ%
1
© xg—zé or x=>1

(D) XZ—Z% or x<1
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5 Which type of functionis f(x)=2x*>—x?
(A) Odd
(B) Even
(C) Neither odd or even
(D) Zero

6 What is solution to the equation 2sin g =—+/3 for 0° < <3607
(A) B=60"or 300°
(B) B =120° or 240°
(C) B =210 or 330°
(D) B =240 or 300°

7 What is the solution to the equation x*+2x—7=07?

(A) x=-1+2
(B) x=-2++2
(C) x=-2+22
(D) x=-1+2{2

8 What are the values of a and b?

b
119°

43° Not to scale

1149 a

(A) a=43 andb=53
(B) a=43 andb=61
(C) a=45 andb=53
(D) a=45 andb=67
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9 The line 4x—ky =3 passes through the point (1,2). What is the value of k?

(A) -2
1
(B) -5
1
©) >
(D) 2

10 What is pgx® — p°q fully factorised?
(A)  pa(x+ p)(x—p) (B) p*(x+a)(x—q)
(C) pa(x*—p?) (D) p*(x*-q?)
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Section 11 (60 marks)

Question 11 (15 marks) Use a SEPERATE sheet of paper Marks
(@) Express 0.15 as a fraction in its simplest form. 2
(6) Solve ~(y-3)-3(y-2)=3 2
(c) The cost of a smart watch is $979. This includes a 10% tax on the original 1

price. Calculate the original price of the smart watch.

.. a’+b®+2ab

Simplify ————— 2
(@) Simplify ———
(e) Find the exact value of:

Q) tan 240° 1

(i) sec510° 1

() The diagram shows the points A(-2,4), B(2,2) and O(0,0).
Point C is the fourth vertex of the parallelogram OABC.

A(24) X

‘\ Not to scale

o

Find the equation of the straight line that passes through the points A

0 and B. 2
(i) Show that the length of AB is 24/5. 1
(iii)  Calculate the perpendicular distance from O to the line AB. 1
(iv)  Calculate the area of parallelogram OABC. 1
(V) What are the coordinates of C? 1
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Question 12 (13 marks) Use a SEPERATE sheet of paper

@ Simplify =X +_3

x2—4 x-2

(b) Rationalise the denominator of

1
J5-1

(c) Expand and then simplify (1—y)® + 1+ y)?

(d) ABC isatriangle with DE drawn parallel to BC.

Not to scale

Given AD=9, DC =3 and AB=8.

(i)  Show that AABC ||| AADE.
(i)  Find the length of BE.

(€) Inthe diagram, AABC and AODC are equilateral and ~OCA=x".

B
A

Not to scale

(1) Show that Z/ACD = #BCO

(i)  Prove that AACD =ABCO
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Question 13 (16 marks) Use a SEPERATE sheet of paper Marks
(@) Solve the following equations.

(i) x*-16=0 1
(i) 255 .(5%)* =1 2

(b)  Factorise completely
(i) y*+10y*+25y 1
iy a° —% 1

(c) Draw neat sketches of the following equations on a separate set of axes.
Show clearly the essential features of each graph.

i) y=4-x 1
(i) y=v4-x 1
4
(iii) y—; 1
2
@ Find lim>—%*=2< —x-12 2
X—>4 X—4
(e The function y = f(x) is defined as follows:
3¢ for x>0
f(x)= 1 for x=0
x ' for x<0
Find the value of f(3)+ f(0)+ f(-3). 2

The curve y? =x+9 and the straight line x—3y+9=0 intersect at A and B.
)
(i)  Find the coordinates of A and B. 2

(i)  Find the values of x for which 24+2x—x* <0. 2
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Question 14 (16 marks) Use a SEPERATE sheet of paper Marks

(@) Prove tan@—tan@sin’* @ =sin@cosd 2
(b)  Solve the following pair of simultaneous equations. 2
2x+y-1=0
3X—y—-4=0

(c) Differentiate with respect to x.

() XA +7 1
(i)  x(@-x)° ,
3X
iii - ,
(i) 2—X
(d)  Find the equation of the tangent to the curve y = x*>—6x at (-1,7). )
1 X X+1 1
(e) Solve the equation 2* x4 =3 1

() Point C is due east of A. Point B is 40 km from A and 25 km from C.
The bearing of B from C is 325°.

B
40 km 25 km Not to scale
A C
()  What is the size of Z/ACB? 1
(i)  What is the bearing of B from A? 3

End of paper
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Mathematics AP2 Examination 2016

Use the multiple-choice answer sheet,

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample: 24+4= (A) 2 (B) 6 (Cy 8 (D) 9
A O B & c O DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in the
IEW answer.

A @® B i cQO O

-If y_cm change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word corvect and drawing an arrow as follows.

s

A B B & cO DO

Lorrect

3. AO BO CcO DO
4. AO BO CcO DO
5. AO BO CcO DO
6. AO BO CcO DO
7. AO BO CcO DO

10. AO BO cO DO
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CTHS AP2 Examination 2016

Year 11 Mathematics Yearly Examination

Worked solutions and marking guidelines

B =240 or 300°

Section I
Solution Criteria
243 2478 =853 £ 2025 13
1 1 Mark: A
=93 +1043 =193
Domain: y
x#lor x#3 g
.
4_
s
2 : i P 1 Mark: D
8 -6 -4 21 2 Fﬁ 8
;=
_4T
-(3?
ol I ¢
P=%" 45x"
3 1 Mark: C
fiﬁ =4x® —5x72
dx
2-3x25 or 2-3x<-5
-3x=3 —3x<-7
o
4 FE-1 xzz 01'2-1- 1 Mark: A
3 3
Solutionis x<-1 or x> 2%
S(=x)=2(-x)* = (-x)
- N
5 = =00 1 Mark: A
=—f(x)
Therefore, the function is odd.
2sin B =-3
6 sin # = ——\{)é 1 Mark: D
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1 Mark: D

114% a

a=43" (alternate angles are equal, two parallel lines)
b+66+61=180 (angle sum of a triangle is 180)

b =53
a=43" and b =53"

1 Mark: A

(1,2) satisfies the equation 4x—ky =3
dx1-kx2=3
-2k =-1
1

k=
2

1 Mark: C

10

pax’ — p'q = pg(x* - p*)
= pg(x+p)(x—-q)

1 Mark: A
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Section II,  Question 11 (15 marks)

11(@) | Let x=0.13
x=01555555... (1)

10x =1.5555555... (2)

Equation (2) - (1)

9x=1.4
14_7
9 45

2 Marks: Correct
answer.

1 Mark: Makes some
progress towards the
solution.

11(b) 1 1
6><[5(y—3):|—{§(y—2):]><6=3><6

3(y-3)-2(y-2)=18

2 Marks: Correct
answer.

1 Mark: Multiplies

_ {a+by  (a+d)
" (a+b)a-b) (a-b)

y=23 progress.
11(c) | Let $x be the original cost. 1 Mark: Correct
x+ 10% of x=%$979 answer.
x+0.1x= %979
1.1x=§979
x=5$890
WA | 2sp* 1208 (a+b)y 2 Marks: Correct
i Lp answer.

1 Mark: Factorises
one term.

1}5)3) tan 240° = tan(180° + 60°)
=tan 60° = \/§

1 Mark: Correct
answer.

1(15’) sec510° = sec(360° +150°) = sec(1507)
=sec(180° -307)

1 Mark: Correct
answer.

= —sec(30%)
__2 B3 23
11(%) - 2-4 -2 1 2 Marks: Correct
A . P _ s 1 )
6 Gradient AB = — =50 2 PR answer.

1 Mark: Finds the
gradient of AB or
shows some
understanding of the
problem.
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Equation of 4B y—y, =m(x—x)
1
y 2(x )

2y+4=x-2
Xx+2y—-6=0

I(Iii()ﬂ Distance AB = J (%~ %) + (3, = 1)

=J@--27 +@2-4y

1 Mark: Correct
answer.

=\20=25
11(9) 1 Mark: C t
T by ark: Correc
(iify |d= _IT\/AT answer.
a +b°
_[1x0+2x0-6
V12427 |
_|=8|_6 &5
NC R
11(D) 6 . 1 Mark: Correct
Gv) | A=bh= 245 x NG =12 square units ATSWET.
11 | oC and A(2,4) ¥ 1 Mark: Correct
v

) 1;1;3; ;ﬁ'zl i Not to scale answer.

and have 2 i \

the same |

! B(2,2
gradient. 4 =9
C(4: '_2)
X
o
2
y s C(4,-2
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Question 12 (13 marks)

ZACD = ZBCO (from part (1))

AC = BC (all sides are equal, equilateral triangle AABC)

CD =CO (all sides are equal, equilateral triangle AODC)
5. AACD = ABCO (SAS)

12(a) x_, 3 x N 3 2 Marks: Correct
=4 x=2 (x=x+2) (x-2) AnSWer.
x+3(x+2) 1 Mark: Finds a
i ver—— common
(x=2)(x+2) denominator or
__ Ax+6 2(2x+3) recognises the
(x-2)(x+2) x*-4 difference of two
squares.
12(b) 1 1 J5+1 2 Marks: Correct
= X
VSoL V5oL 5 ?n;/lwell;. Uses th
ark: Uses the
= V5 +1 = V5 +1 conjugate.
5-1 4
12 1 1-yy +@+y) == )A-2p+ )+ 1+2y +5?) 2 Marks: Correct
=1-2y+3" —y+2y* =y +1+2p+)° AnSWEL-
5 1 Mark: Expands
=2-y+4y -y one binomyial.
12_((1) In AABC and A4DE 2 Marks: Correct
W | LC4B= /DAE (common angle) answer.
£BCA = £EDA (corresponding angles are equal, paralle] lines) | 1 Mark: One or
] . . more correct
ZCBA = ZDEA (corresponding angles are equal, parallel lines) statements.
AABC is similar to AADE (equiangular)
12.(.d) AE _ 4D hine sides in similar trianel 2 Marks: Correct
(ii) 1B 4C (matching sides in similar triangles) ANSWer.
AE__9
8 349 1 Mark: Uses the
9 corresponding
AE = Ex 8=6 sides in similar
triangles.
BE=AB-AE=8-6=2
1%()6) Z0CD =60° (all angles are equal, equilateral triangle AODC) | 1 Mark: Correct
1 -
ZACD = (60-x)° (adjacent angles) answer.
ZACB=60" (all angles are equal, equilateral triangle A4BC)
£BCO = (60-x)" (adjacent angles)
5. LACD = ZBCO (both equal to (60— x)")
12'@) In AACD and ABCO 2 Marks: Correct
(i1) answer.

1 Mark: Correct
argument
insufficient
Justification.
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Question 13 (16 marks)

I3I(a) ¥ 16=0 1 Mark: Correct
i

(1) (x+4)(x—4) =0 answer.

Lx=14

ls’fa) D5k s =1 2 Marks: Correct

(i) () x(5°) = 5° answer.
2l 1 Mark: Makes
2k =-12 some progress.
k=-6

13.(b) ¥ +10y% +25y = y(3* +10y + 25) 1 Mark: Correct

(1) 5 answer.
=y(y+3)

13(b) 1 Mark: Correct
(i) a’ answer.

13_(0) 1 Mark: Correct
(1) answer.

13(0) 1 Mark: Correct
(11) answer.

13"‘(c) 1 Mark: Correct
(iii) answer.
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13(d)

i -x-12 lim (x—4)(x+3)
x—4 x—4 x—4 (x._4)

= ling(x +3)=7

2 Marks: Correct
answer.

1 Mark: Factorises
the quadratic.

(6-x)(4+x)<0

)J

t t + t > X
-6 /L 2 2 4 6\8
v

Sx<—4orx=26

13(e) ; 1 2 Marks: Correct
fO)+fO)+ f(3)=F+1-= A
o) 1 Mark: Finds the
= 275 value of one
function.
13@ 2 =x+9 1) 2 Marks: Correct
i
(1) x=3y+9=0 () answer.
Make x the subject of equation (1) | Miatke vl
x=y" -9 (3) of the solutions or
: 5 : . shows some
2 2
Substitute y~ -9 for x into equation (2) sndarstandity,
»=9-3y+9=0
yy=3)=0
Sy=0o0ry=3
Substitute y =0 into equation (3)
x=0"-9=-9
Substitute y =3 into equation (3)
x=3*-9=0
Points 4 and B are (0,3) and (-9,0).
130 | 2442x-x2<0 2 Marks: Correct
(i1) answer.

1 Mark: Factorises
the quadratic.
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Question 14 (16 marks)

y=x"—6x, d—y=2x—6
dx

At (=1,7) —c-il =2x=]1-6==§
ax

Equation of the tangent at (-1,7) with m=-8
y=y=mlx-x)
y=T==8(x-(-1))
y=7=-8x-8
8x+y+1=0

14(a) LHS =tan 8 —tan@sin> & 2 Marks: Correct
= tan 8(1 —sin’ 9) answet.
_Sind xcos? @ 1 Mark: Uses
c.os 7] relevant trig
=sinf cosf = RIS identity.
14(b) | 2x+y-1=0 (1) 2 Marks: Correct
3x-y-4=0 (2) answer.
Equation (1) + (2)
5x—5=0 1 Mark: Finds one
of the solutions.
x=1
Substitute x =1 into equation (1)
2xl4+y-1=0ory=-I
Solutionis x=1 and y=-1.
14(c) | 4 d 1 il 1 Mark: Correct
6 E\/xw =E(x4+7)3 =;(x4+7) 2 %458 AnSWer.
_ 2x°
vxt+7
14(c) | 4 2 Marks: Correct
(ii) Ex(l—x)" =xx6(1-x)’ x—1+(1-x)*x1 —
=(1- x)S [-6x +1(1— x)] 1 Mark: Uses the
s product rule with
=(1-%)"(1-7x) one correct value.
lszgc) d{ 3x (2—-x)x3-3xx~1 2 Marks: Correct
(iii) PATIEY 2—x)° answer.
6—3x +3x 6 I Mark: Uses the
= 7 = 3 quotient rule with
2-x) Z-x) one colrect value.
14(d) 2 Marks: Correct

answer,

1 Mark: Finds the
derivative or
shows some
understanding.
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14(e)
2x x4x+] :% or 2:: x 22(x+]) — 2—1

2x+2(x+]) — 2—1
x+2x+2=-1
3x=-3

1 Mark: Correct
answer.

I?i()f) ZACB =325 —270°
=55°

1 Mark: Correct
answer.

14(f) | In AABC use sine rule.

(i1) ) .
sin ZBAC _ sin55°
25 40
sin ZBAC = 25x%sin 55

£BAC =30.79514161 = 3T
Bearing = 90° — 31" = 059°

3 Marks: Correct
answer.

2 Marks: Finds
£ZBAC.

1 Mark: Uses the
sine rule with one
correct value.
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