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General Instructions

¢ Reading time — 5 minutes

» Working time 1 hour

¢ Write using blue or black pen
Black pen is preferred

» Approved calculators may be used

o In Questions 6 to 8, show relevant
mathematical reasoning and/or calculations

» Answer each question in a separate writing
booklet

o This paper must not be removed from the
examination room

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

e Diagrams are NOT to scale

Total Marks — 42

Section I -pages2-3

5 marks

s Attempt Questions 1 to 5

+ Allow about 7 minutes for this section

Section II -pages4-7

37 marks

o Attempt Questions 6 to 8

» Allow about 53 minutes for this section
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1-5 /5
6 /15
7 /14
8 /8
Total /42

THIS QUESTION PAPER MUST NOT BE REMOVED FROM THE EXAMINATION ROOM
This assessment task constitutes 20% of the HSC Course Assessment



Section I

5 marks

Attempt Questions 1 to 5

Allow about 7 minutes for this section

Use the multiple-choice answer sheet for questions 1-5 (Detach from paper)

1 A suitable substitution to evaluate V9 —x2 dx is

(A) x=3sin6
(B) x=3tand
(C) x = 3cosecd
(D) x = 3seclH

2 fx2+6
X244

dx isequal to

A)  x+:nGZ+4)+c

B) x4+ In(x?+4)+c¢

© x+stantI 4

Dy x+ tan‘lg +c

3 Using the substitution t = tanz,

2

@& [5at
1+t2

® = dt
1

© [gdt
2(1+t2

o [ (tz ) gt

dx

1l—-cosx

is equal to



2
The region bounded by the curve y = x — :—2 above the x-axis, to the right of the line

X = 6, is rotated about the line x = 6. The integral evaluated to obtain this volume is:
6

(A) V=nf(y-6)72dy

®) V=nf(36-12y)dy
3

© V=rf (-6dy

® V=rf'(36-12y)dy
Which curve is the graph of y = ¥ — x ?
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Section I1

37 marks

Attempt Questions 6 to 8

Allow about 53 minutes for this section

Answer each question in a separate writing booklet. Extra writing booklets are available.

In Questions 6 to 8, your responses should include relevant mathematical reasoning and/or
calculations.

Question 6 (15 marks) Use a SEPARATE writing booklet

(@) dx

. X
Find f\/9x2—16

4 ¢ X245%-20 J
(b) Fin J- _x—3 Vx

4

(© Find [sing de

() (i)  Find real numbers A, B and C such that

4 _4 B _C
x2(x—2) x x* x-2

H find :
(ii) ence, fin f X2 (x—2 )
©) Find [ cos (Inx)dx
End of Question 6



Question 7 (14 marks) Use a SEPARATE writing booklet

1
@ The diagram shows the graph of y = el The shaded region between the curve
and the x-axis for 0 < x < 4 is rotated about the line x = 4 to form a solid.
= x
6
Use the method of cylindrical shells to find the volume of the solid.
()

y=2x+x2

¢ '
The shaded region bounded by ¥ = 4 — x? and y = 2x + x? is rotated about the

line y = —2. The point P is the intersection of y = 4 — x% and y = 2x + x2 in the
first quadrant.

(1) Find the x co-ordinate of P.

(i)  Use the method of slicing to express the volume of the resulting solid of
revolution as an integral.

(iii)  Evaluate the integral in part (ii).

Question 7 continues on page 6

-5



- Question 7 (continued)

(c) The diagram shows the frustum of a right cone. (A frustum of a cone is a cone with
its top cut off.) The height of the frustum is i metres. Its base is a circle of radius b
metres, and its top is a circle of radius a metres. (with b > a > 0)

A horizontal cross-section of the frustum, taken at height x metres, is a circle of
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radius s metres, shown shaded in the diagram.

(1) Show that s = b —

(i) By integration, find the volume of the frustum.

(b—-a)

X.

End of Question 7
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Question 8 (8 marks) Use a SEPARATE writing booklet

(a) A curve is defined implicitly by x3 + y3 = —1.

(i) Use implicit differentiation to find Ez% .

(ii) Find the equations of the tangents to the curve x> + y* = —~1 atthe x and
v intercepts and at the point where the curve meets the line y = x.

(i) Show that x3 4 y3 = —1 can be rewritienas y = —x (3’1 + x%) and

hence find the equation of the asymptote to the curve x3 + y3 = —1,

(iv) Sketch the curve x% + y3 = —1.

End of Question 8

End of Examination
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