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2013
Year 12 HSC Mathematics
Assessment Task #2

INSTRUCTIONS:
TIME: 90 minutes + 5 minutes reading time

Write using black or blue pen.

Board approved calculators may be used.

A table of standard integrals is provided at the back of this paper.

In questions 8 — 11, show relevant mathematical reasoning and/or calculations

Questions 1 -7 Multiple Choice 17
Question 8 Trigonometric Functions /12
Question 9 Integration /12
Question 10 Integration /12
Question 11 Trigonometric Functions /12

TOTAL /55

SECTION 1

7 Marks

Attempt Questions 1 — 7 on the multiple choice sheet provided.
Allow about 10 minutes for this section.

-

Question 1:

In evaluating a definite integral, a working step is shown by a student to be:

m
[x + tanx]§

The answer to 2 decimal places is:
A, 0.39
B. 0.40
C. 0.80

D. 0.81

Questions 2:
What is the greatest value of the function

y =3 -2cosx



Question 3: Question 5:
r
* The diagram below shows the graph of y = 2y/x andy = f
1- ¥y
N
g
64
44
o 3 = x *
6 3 =z |
24
The area under the curve y = sinx between x = g and x = —;5 is approximated by 2 rectangles as
shown above. ! } } > x

4 4 12 16
This approximation to the area is:

‘Which of the following is the correct expression for the volume of the solid of revolution when the area

A. @ between the curve y = 24/x and y= E is rotated around the x-axis?
6
B = @) V=[4y - Lydy
2
C (3 +1)m . 16
I - B) V=[,(2Vx— Ddx
(3+Dm
D.
6
© V=rfiey*— Lydy
_ 16 %2
D) V=nf (4x - Todx
Question 4:

The function f(x) = —3sin (“—:) has a period of:
A S

B. 10



Question 6:

To find the area of the shaded region above, four different students proposed the following working:

i [ x*+2dx
i 3-[ x®+2dx
ii.  [Jy—2dy
iv. 3-[Jy—-2dy

Which of the following is correct?
A. (ii) only
B. (ii) and (iii) only
C. (i) and (ii) only

D. (ii), (iii) and (iv) only

6
Question 7:
y
N 5
> x
6
v

What is the correct expression for the area bounded by the x-axis and the curve y = x? —2x — 8
between 0 < x < 67 (4s shown in the diagram above.)

A A= [Jx?— 2x—8dx+ |[{x? - 2x - 8dx|
B. A= [}x*— 2x—8dx+ |[]x* - 2x - 8dx|
C. A= |ffx?—2x—8dx|+ [{x* - 2x—8dx

D. A= |f}x?-2x—8dx|+ [{x? -~ 2x—8dx
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SECTION 2
48 Marks Question 9: (12 Marks) Use a new sheet of writing paper.
e Attempt Questions 8 — 11 on your own writing paper, starting each question on a new sheet of
paper.
e Allow about 1 hour and 20 minutes for this section.

a.  Find a primitive of:

: ; . . i 6x3 —5x+1
» In Questions 8 — 11, your responses should include relevant mathematical reasoning and/or
calculations. . (3x + 4)° ) g
Question 8: (12 marks) use a new sheet of writing paper.
a.  Convert 1.25 radians into degrees and minutes. (Answer fo the nearest minute) 1
—%
b Find: J5" a
b.  Find the exact value of cosec ‘Tx 1
c.  Solve: V3tanx=1, 2
inthe domain -t <x<m c.  Evaluate:
2 x*-x2+3
i — dx
d. Differentiate: : fl 3x?
i. 3sin(2-7x) 1 5
il f—l V1-—2x dx (Leave in simplest exact form.)
ii. x%tanx 1
i,
" 14cosx 2

d.  The table below gives values for ¥y = f(x)

r ¢ 2 X% 0 1 2 a
Find [7 4sec?(%)dx #9 | 2 | 1s | 141 | 137
Using the four function values in the table and the trapezoidal role approximate
f.  The following sector: 2 "
Jy f(x)dx , correctto 1 decimal place.
20em
20cm
20cm e.  Using Simpson’s Rule with four strips find an approximate value for:

z 4
L x’-+1dx

(Answer correct to 3 significant figures.)

Is cut from a circular piece of plastic and is discarded. Find the exact area of the
remaining plastic.
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Question 10: (12 Marks) Use a new sheet of writing paper.

a.  The gradient of a curve is given by

dy

a—;=2x—3

Find the equation of the curve if it passes through the point (1,2)

b.  The area under the curve y = (x — 1)? and between the ordinates x =1, x =3 and the x
axis is rotated about the x axis. Find the exact volume of the solid of revolution formed.

¢.  The diagram shows the graphs y = x> —2x — 3 and y = x + 7. The graphs intersect at

the points A and B.

y=x+7

i Find the coordinates of A and B.

ii. Find the area enclosed by y = x? —2x —3and y=x+7

d.  The vase represented in the diagram is designed to hold 50 cm? of water when full.

N
%

%

2
Its shape is determined by rotating the parabola x = ;—a about the y axis. If the depth of

water in the vase is k centimetres:

i Write an expression for this volume and hence show that
k
j y*dy = 45 000
V]

ii. Find the value of k, correct to 1 decimal place.

10
Question 11: (12 Marks) Use a new sheet of writing paper.

a. y
) ; ¥y =cosx ’
i1
‘sin2x
! O AT —
x =z
6 2 3
The diagram shows the graphs of the functions y = cosx and y = sin2x
betweenx = 0 and x = E
Calculate the area of the shaded region.
b. 1 r . 2
Ona 3 page number plane, draw a neat sketch of y = sin(x + :)
in the domain 0 < x < 2w .
(Clearly indicate and label all important features.)
c. i; Show that sin@ tanf = sec — cosf 2
ii. Hence, solve sinf tanf =0 for 0 < x < 2m 2
d. i. Differentiate sin? 4x 1
x 2

il. Hence, evaluate f,{’ cosdx — cos® 4x dx
8

(Leave answer in exact form.)

END OF ASSESSMENT TASK
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