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- Year 12 /
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Mathematics
Extension 1

General Instructions

Total marks - 68

Section 1 :8 marks

o Working time ~ 90 minutes s Attempt Questions 1 -8

¢ Reading time — 5 minutes o All questions are of equal value

¢ Write using blue or black pen. » Use the multiple choice answer sheet
s Board-approved calculators may be used. provided

¢ A table of standard integrals is provided. -

Section 2 : 60 marks
® Attempt Questions 9 -12
» All questions are of equal value
e In Quéstions 9-12, show
relevant mathematical reasoning
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Section 1 ‘
8 marks Attempt Questions 1-8

" Allow about 11 minutes for this section

Use the multiple-choice answer sheet for Questions1-8

1. Which function best describes the)graph above?

(A) y=3cosTh2x 47
® y = % cos™ 2x
. = -1 %
€y y = 3 cos 5

(D)

<
Il

!
Q
o
in

!

2 Whatis the derivative of y = cos™%( % Ywith respect tox

W =
® s
© 11
®
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3. Which of the followmg is the correct expressmn for f
(A) co +C —’,
i
!

(B) co_s—16x +c

(© sin™t Z+c

(D) sin~t6x +c
4. Which of the following is an expression for [ sin? 2x dx ?

(é) —i—x—%sin4x+c ‘ ‘ I

tB) %x — —EsinéLx + c

© %x + %sinéLx +c

) Ex + Esin4x +c

5. The equation x3 + 2x% — 3x — 6 = 0 hasroots.o, —a and /?
What is the value of § ?

@ -6 :
(B) —2
© 2
D) 6

6. Which of the folloWing is a monic polynomial of degree 47
(A) 1—x+x%—x* |
® | 1+ 3x + 2x% 4 4«3
() 5x+x*

) 4x
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dx 2 )
\/36—x2 R—

7. Which of the polynomials below could be represented by this graph?

¥

@ PG =(x— 1 —3)°
®) PG =(1-x)(x—3)°
Q PG =(x—3)@—1)°

) P =@ -2~ 1)

. : , ' dx
Ift = tang which of the following is an expression for T ?

@) s(1+12)

| (B) (1+t9
(C) 1+t2
) 1+1t2

End of Section 1
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Section 2

Answer each question in a SEPARATE writing booklet.

Extra writing booklets are available.

In Questions 9-12, your responses should include relevant mathematical
reasoning and/or calculations

Question 9 (15 marks) Use a SEPARATE writing booklet. ‘ Marks

a)  Givevaluesfor aand b such that the graph of : 2
f(x) = (ax — 4)(x — b)?

cuts the x - axisat x = 1.5 and touches the x axis at x = 7

s
v

- b) @ f,y,are the roots of the equation x® + 6x —2 = 0.Find . 3
O a+tf+y
(i) afy

1

(ii) ai+ F

N
Y

c) Sketch the following polynomials showing the x and y intercepts
without the use of calculus. Diagrams should each be about one

third of a page.

@ Pl =x(x —4)(x — 5)? : 2

(D) P(x) =(1—2x)(x +3)(4 - x)° ' 2
d) ~ When the polynomial P(x) is divided by (x + 1)(x - 4), the 2

remainder is 3x + 7. What is the remainder when P(x) is divided

by (x — 4)?

e) Px)=x*+5x"+2x-8

(i) Evaluate P(-2) : : 1
(if) Factorise P(x) fully. ‘ ' 2
) For what value of nis the polynomial ’ 1

P(x) =x%+3x2—2x+mn exactly divisible by (x + 3)

N
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Question 10 (15 marks) Use a SEPARATE writing booldet. Marks
a)  Solve the equation 3
2sin*g = sin26 for0 <6 <2rm
b)  Angle A is acute and angle B is obtuse. 3
. 1 : _ 1
Sin A =5 and Sin B =5
Find the exact value of sin (4 + B)
c) (i) Express sin x — cos x in the form R sin(x — a) where « is in 2
radians.
(i) Hence, or otherwise solve the equation 2
sinx—cosx=1 for0<x <2n
d) If t= tang s
() Writesin®f interms oft, 1
1
(i) Write cos6 intermsoft
3

(iii) Solve the equation 3cosf + 4sinf = 4
for 0° < 9 < 360° using the 't' results.

(answer to the nearest minute)
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Question 11 (15 marks) Use a SEPARATE writing booklet.

/

a) Differentiate with respect to x ' J

® 3cos"1\/5c—‘ |
@ tan” (%)

X

b)  Forthe functiony = Zsin"1(x + 1)
(1)  state the domain

(ii) state therange

(ili) graphy = 2sin"(x + 1)

(iv) find the gradientof y = 251n‘1(x + 1) at the point where it

cuts the x axis.

C) Evaluate
1 1
[ ===
0 V16 —x2
d) Find
. -1
O e

. 1
(D) f 100+9x2

/s

Marks

Express y as a function of x, mdependen‘c of any trigonometric
ratio.

End of Paper.

Question 12 (15 marks) Use a SEPARATE writing booklet. Marks
a) (D Given that x? + 6x + 34 = (x+ a)2 + b, find @ and b 2
wherea > 0,b >0 :
(i) Using the resultin (i) find 2
1
—_—d
f ¥+ 6x + 34 )
b)  Find the exact value of sin [tan™* (:S-)] 1
1+ 2
©) (1) Show that iﬁ = cotx 2
sin 2x
(ii) Hence, find the exact value of cot15° 2
D () Find == (x tan™') 2
(if) Hence or otherwise find [ tan™tx dx 1
e)  Consider tan~ty = 2tan"x 3
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