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2015
Higher School Certificate

- MATHEMATICS

Assessment Task 2

General Instructions

* Reading Time 5 minutes _ ¢ Use multiple choice answer sheet
* Working Time 90 minutes provided for Section 1 (Q 1 to 5)
» Write using black or blue pen ¢ For Section 2 (Q 6 - 9) show relevant
* Board approved calculators may be mathematical reasoning and/or
used calculations
¢ Atable of standard integrals is * Total marks 65

provided
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Section 1 (5 marks)

Use the multiple choice answer sheet provided

1. Which of the following is NOT equal to tan®

(A) sec’d—1 (B) cot(90° — @)
sin®
(©) tan(180° + 9) o —

2. Therange of the function y = V4 — x2 is

(A y=0 B) -2<y<2

C) y<2 D) 0<y<2

3. Theequation (2cosx + 1)sinx = 0 for 0° < x < 360° has
(A) 2 solutions (B) 3 solutions

(C) 4 solutions (D) 5 solutions

4. The equation of a parabola with focus (0, —1) and focal length 2 units has four
possibilities. Which of the following could be the equation of this parabola.

(A) x2=8(y+1)
B) +1)*=8(x+2)
(C) x*=-8(r+1)

D) y*=8(x-3)



Consider the continuous function y = f(x) in the interval a < x < b .
It is known that f(x), f'(x) and f"(x) are all positive for all values of x in the
given domain.

The exact area under the curve and above the x axis between the ordinates at
x = a and x = b is defined to be (E) square units.

A student correctly uses the Trapezoidal rule to approximate the given area to
be (M) square units.

Which one of the following statements is true

(A)
B)
©
(D)

E>M

E<M

E=M

None of the above, as the number of strips used by the student would
need to be known to make the above comparisons between E and M.
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Section II

Question 6 (15 marks) Start a new page

f 3.4 o
a) Evaluate = ex10-9 ° writing your answer correct to 3 significant figures. (1)

b) Find integers @ and b such that (3 — v2)? = a — bV2 2)
c) Solve 3x% — x — 1 = 0 writing your answers in exact form. (2)
d) The point A and the line k are shown on the number plane below

\ y4
) —2 0
A5, —2)

i

(i) Find the equation of the line &, writing your answer in general form (2)

(i) Find the perpendicular distance from the point A(5, —2) to the line £.

Leave your answer in surd form. (2)
e) G(x) = 3x% — px + p — 3, where p is a Real constant.

Find p if G(x) has

(i) onerootequal to 2 (1)

(i)  roots which are reciprocals 2)



() In the diagram AB || XY , ZBAY = 70° and P lies on XY such that AP = 4¥

Find £PAY, giving reasons. 3)
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Question 7

a)

b)

d)

(M)

(i)

(15 marks) Start a new page

If secp = —g and tanfs > 0, find the exact value of sinf 2)

1-3x
1-2x

Show that =~ [xv1 = 2x | = 3)

Find the equation of the tangent to the parabola y = x? — 2x + 4 at the point
where the tangent is parallel to the line y = 2x + 1 3)

Given that m is a real number, show that the line ¥y = mx — 3m? touches

the parabola x% = 12y (3)

In triangle ABC, £BXA =0, AX=g, CX=¢, AB =/, BC=fand
BX bisects LABC such that ZABX = CBX = @.
B

¢/ ¢

sing

siné

—

&~

With consideration to AABX, show that (D

e
Hence, and with similar consideration to ACBX, prove that F = -f: N E)



Question & (15 marks) Start a new page

(a) Find f(1+2x)% dx ¢))

! A 3
(b) Evaluate 1 7% X 3)
(c) The area bounded by the curve y = x2 + 1, the coordinate axes and

the line x = 4 is rotated about the x axis.

Find the volume of the solid generated. 4

(d) The straight line y = 3x and the parabola y = 2x? — 5x meet at the points
O and P as indicated on the number plane below.

yJL

-
-

¥

/O
Y
(i)  Find the coordinates of P (1)

(ii)  Find the area enclosed between the line and the parabola (3)



Question 9 (15 marks) Start a new page

b)

A curve is defined by the equation y = 7 + 4x3 — 3x*
1) Find the coordinates of the two stationary points on the curve. (2)
ii)  Find all values of x for which g% =0 2)
iii)  Determine the nature of the stationary points. (3)
iv)  Sketch the curve in the domain —1 < x < 2 (3)
NOTE

For this question students are given the Jollowing two formulae
Volume of the Cylinder V = nr2h

Surface Area of the Cylinder S = 2mr® + 2mtrh

A closed cylinder, with radius (%) and height (%) has a volume (V) of 2156 em?3,

4312

(i)  Show that the surface area(S) of the cylinder is given by S = 2nr2 + (1)

. . . : L 22
(i)  Hence, using differential calculus and zhe approximation T = -

find the radius () so that the surface area of the cylinder is a minimum. 4



e} (i) Copy and complete the following table for y=2*-1

(1)

(1) Use Simpson’s Rule with 5 function values to evaluate

fF@%—1)dx )



NAME

ANSWER SHEET FOR SECTION 1 - Multiple Choice

1 A B
2 A B
3 A B
4 A B



Yeble

jx"dx= 1 X"t nz-1; x=z0, ifn<0
n+l

lcix=1nx, x>0

x
fe‘“dx=le‘”‘, a#0

a
jcosaxdx=-zlz-sinax, a=0
jsinax dx = —%cosax, az0
2 1

sec axdx—ztanax, az0
jsecaxtanax dx = -}z-secax, az0
lezdx=ltm_1£, a0
a“+x a a

r 1 x
———dr=sin'E, 450, —a<x<a
o 1/a2—-x2 a

[

1 dx = 1n(x+1(x2—a2), x>a>0
J 3 —a?

(1 - [2 2)

— dx—]n(x+ x“+a

J 1}3: +a

NOTE: Inx = log,x, x>0
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