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Section |

10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10.

1 What are the solutions of the equation |3x — 5| = 10 ?
(A) x= —5,15
(B) x= —5,5
© x=-125

D) x=-5,1%

P
2 The diagram shows the triangle PQR where
PQ=11cm, PR =18 cmand ZPRQ =40°.
Which expression correctly gives the value
of sing? 11cm 18 cm
18
(A
11sin40 0 40°
Q R
11
B
18sin 40
11sin 40°
© —n
18
18sin40°
D) ——
11
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3 Evaluate log; 17 correct to 2 decimal places.

(A) 0.39

(B) 1.23

(C) 257

(D) 2.58

. . . 1—x? x>0
4 The functiony = defined as: = { <
e function y = f(x) is defined as: f(x) 241 ‘<0

What is the range of f(x) ?

A y=<-1ly=1

(B) allrealy

€ y<-1yz21

D) -1<y<1
5 What is the value of x if 83 = 43*-19

7
A 3
B) 2
29
© 3
© =

6 Solve sinf = — , 0°< 6 < 360°

(A)
(B)
(©)
(D)

V2

0 =45",13%
0=13%", 225
0=225, 31%
0=31%5, 45
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x3 +x

7 Simplify "
A)  x%+1
(B) x?+x
(C) x3+1
(D) °

8 What is the solution to the equation vx = /27 + V75 ?

(A) x=+3
B) x=3
C) x=24
(D) x =192
9 Solve x> + 6x +2 =0

(A) x=3or?2

(B) x= —5.65 or —0.35
(C) x= —4.33 or 1.67
(D) x=6or 2

10 Which expression is equivalent to 4 + log, x ?

(A)  loga(2x)

(B) log,(16 + x)
(C)  4log,(2x)
(D) log,(16x)

End of Section 1
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Section 11

60 marks
Attempt Questions 11-14
Allow about 1 hour and 45 minutes for this section

Answer each question in the appropriate writing booklet. Extra writing booklets are available.

In Questions 11-14, your responses should include relevant mathematical reasoning and/or
calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet.

@) Differentiate y = 3x2 + 1 by first principles. 2

(b) Differentiate:

(i) y=6x?+8x 1
(i) f(x)= (=3x +6)(6x% —5) 2
(i) V2 — x 2
o z
(©) Given g = 4nr? + 2r — 10 , differentiate g with respect to r 1
(d)  Find the equation of the normal to the curve f(x) = §x3 +x2 —2x72 3

at the point (1, 2) in general form.

(e) The tangent to the parabola y = 3x? + 4 at a point P has a gradient of —3.
Find the coordinates of P 2

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

@ The line [ passes through the point P (-3, 4) and has equation x - 3y + 15 = 0.
The line k passes through the point Q (—3, -5) and has equation 4x - 3y -3 = 0

The two lines [ and k meet at point R

(i) Show that the coordinates of the point R is (6, 7). 2

(if) Hence, find the area of triangle PQR. 2
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(©)

(b) The diagram shows the triangle ABC. The coordinates of A are (0,6) , the coordinates

of B are (3,0) and the coordinates of C are (15, 6). BC is perpendicular to AB.
AC is parallel to the x-axis.

y
4(0.6) 7 C  NOTTO
SCALE
o BG.0) Y
(i) Find the gradient of AB 1
(it) Show that the equation of BC isx — 2y —3 =10 1
(iii) Find the length of BC.
Express your answer in exact form, simplified if necessary. 2
(iv) Find the size of ZACB, correct to the nearest degree. 2

(v) Find the perpendicular distance from the point D (5,—3) to BC.
Express your answer in exact form, simplified if necessary. 1

The diagram shows the graphs y = sinx and y = cosx + 1 for 0° < x < 360°

Ah",
A y=cosx+I| =
d B
I I

30° 90°
(i) State the coordinates of the point A. 1
(if) Determine the coordinates of the point B. 1
(iii) Let d be the vertical distance between the two graphs when x = 30° 2

Find the exact value of d.

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

x3 ;x> =2
2—x , x< -2

@  Given f(x) = {

(i) Find f(=5)
(i) Find f(4) + f(—2)

(b)  Showthatx = y? is not a function.

x
x+2°

(©) State the domain of y =

(d) Show that f(x) = 4x> + x2 is not an odd function.

() Givenf(x) = x> +2x—8
(i) Sketch the graph of f(x) showing all intercepts.

(if) Find the equation of the axis of symmetry.

(iii) Hence or otherwise, find the minimum value of f(x) = x? +2x — 8.
U] Sketch the graph of y = S

x+3

(@)  Write the equation of the graph shown below
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(h) The diagram shows the graphs y = —x2 + 4 and y = 2¥ .

Write down the inequalities that together describe the shaded region.

End of Question 13

CTHS AP2 Mathematics 2017



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

@ In the diagram, ABCDEF is a regular hexagon, with diagonal BD shown.

B
A C
F D
E
(i) Show that zBCD =120° 1
(if) Find the size of BDC. Give reasons for your answer. 2

(b) In the diagram ABCD is a trapezium such that zZCBA = £BAD = 90°
E isapointon AB suchthat EB = DA and £ECD = £EDC

A E B
: O
D
C
(i) Prove that triangle AED is congruent to triangle BCE. 2
(if) Let2EDA =x
Show that £DEC is a right angle. 2
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(© In the diagram ABCD is a trapezium with AB || DC .
E isapointon AD suchthat EA = 9cmand ED = 4 cm.
The line from E which is parallel to AB meets BC at F, such that BF = FC + 4

A B

9 cm

E F
4cm/
D C

Find the length of FC, giving reasons.

(d) The diagram shows AACD where 2DAC = 30° and £DCA = 40°
The point B lies on AC such that zLDBA = 70°.

D

A B c

(i) Prove that AACD and ADCB are similar.

(i) LetCD=xcm, AC=(x+3)cm and BC =(x —2)cm
Using part (i), or otherwise, find the value of x.

End of paper
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Mathematics Year 11 AP2-2017

Multiple Choice Answer Sheet

Name: Class: 11IMTA or 1IMTX____

Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely.
Sample: 2 +4 = {(A) 2 (B) 6 Cy 8 oy 9
A O B @ c O p O

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

& @ O O

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

correct

- 9</ O O

Completely fill the response oval representing the most correct answer.

1. AQO BO ¢c@® DO

2. AO BO O D&
3 AO BO ¢O &
4. AO B CcO DO
TSRS TS re T _ —
6. A® BO CcO DO
7 A& BO CcCO DO
8. AQO BO ¢ O @&
9. AO B&®& CcO DO
0. A O BO ¢ O bpD&
MARKER’s USE ONLY
MARKS
SECTIONI /10
SECTIONI QII /15
Q12 /15
Q13 /15
Q14 /15
TOTAL /70
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