BAULKHAM HILLS

2022 | HSC Assessment Task 2

Mathematics Extension 1

General + Reading time — 5 minutes
Instructions + Working time — 1 hour

+ Write using black pen

+ Calculators approved by NESA may be used

+ A reference sheet is provided at the back of this paper

* In Questions 6 - 8, show relevant mathematical reasoning
and/or calculations

Total marks:  Section | — 5 marks (pages 2 — 3)
36 + Attempt Questions 1 -5

- Allow about 8 minutes for this section

Section Il — 31 marks (pages 4 - 6)
+ Attempt Questions 6 - 8
+ Allow about 52 minutes for this section



Section I

5 marks

Attempt Questions 1 -5

Allow about 8 minutes for this section

Use the multiple-choice answer page in the writing booklet for Questions 1 — 5.

1 Which of the following is the derivative of tan™ (2x-1)?

1

457 —4x+2
1

2x* =2x+1
2

4x* —2x+1
2

ix2—2x+1

A.

D.

2 Which of the following expressions is equal to J- cos® xdx ?

cos® 8x
16

A.

+c

B. —1—(12x+c0512x)+c
24

C. —1—(12x+sin12x)+c
24

D. L(12x—sin12x) +c
24

8602 X

dx can be expressed as:

3 Using the substitution u# =tanx, J 5 :
sec”x—3tanx+1

I
u°—3u+2

B. jzdu
u° —3u

c. _Jz_du_
u” +3u-2

D. _j 2a’u
u“+3u



4 A solid of revolution is formed by rotating the shaded area about the y-axis.

y

y=5—4x2

‘Which of the following integrals would give the volume of this solid?

1
s

A V=r||(5-42) —qux

<
~n o

A. cos x+£j=l
4

B. cos x+§—7—z- =1
4

C. cos x+5—ﬂ =1
4

D. cos x+7—ﬂ =1
4

End of Section I



Section IT

31 marks
Attempt Questions 6 — 8
Allow about 52 minutes for this section

Answer each question in the appropriate section of the writing booklet. Extra writing paper is
available. :

For questions in Section II, your responses should include relevant mathematical reasoning
and/or calculations.

Question 6 (11 marks) Use the Question 6 section of the Writing booklet.

(8) Given f(x), find f'(x) for each of the following:

O f(x)= (cos“1 x)4 | 2
(i) f(x)=xsin""(2x) 2

v | S |
(b) Find j2+x2 dx . 2

%
(c) Evaluate J. cos’ x sinxdx. ' 2
0
%
(d) Use the substitution u =1+ tan x to find J ! 5 dx . 3
(1+tanx)"cos’ x

0

End of Question 6



Question 7 (8 marks) Use the Question 7 section of the writing booklet.

' s X ) .
(a) Use the substitution ¢ = tanE to solve the equation sinx—7cosx=5 for —r<x<7w. 3

Give your answers correct to three decimal places.

(b) The regio.n bounded by the curve y =e” +1, the x-axis, the y-axis and the line x=2 3
is rotated about the x-axis.

YA

y=¢e +1

A

<>

Find the volume of the solid of revolution formed.

3 .
2x dx . 2

(c) Use the substitution u = x* to find J -
1-x

End of Question 7



Question 8 (12 marks) Use the Question 8 section of the writing booklet.

@ O
(i)
) @
(i)
© @
(ii)

Write sin@—+/3 cosé in the form Rsin(@—a),' where R >0 and O<a<%.

Hence solve the equation sin x — VBeosx=1for 0<x<2x.

Using a formula from the reference sheet, or otherwise, express

sin3x +sin x in the form 2sin AcosB.

Hence or otherwise find all solutions of sin x+sin2x+sin3x =0

for 0<x<2x.

_\/gtanz9+1

V3
Show that tan| 8+ — |=———— .
( 6} 3 —tan@

Hence or otherwise, solve for 0<0< x:

x/gtan0+1=(\/§—tan0)tan(7r—0)

End of Examination
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