RRAWEEN HIGH SCHOOL
MATHEMATICS EXTENSION 1
HSCTASK 2

2024

Instructions:

° Working time — 90 minutes.

° Write using black/blue pen.

e Calculators approved by NESA may be used.

° A reference sheet is provided.

* For section 1, use the multiple-choice answer sheet provided. Attempt questions 1 - 5.

° For Questions in Section II, show relevant mathematical reasoning and/or calculations.’

Use the answer booklet provided. Attempt questions 6 — 11.

¢ Marks may be deducted for careless or badly arranged work.



Section 1 (5 marks)
Questions 1 -5

Use the multiple-choice answer sheet for questions 1 to 5

3a~17
1. For what value(s) of a are the vectors p =( 5 ] and g = (fj perpendicular?
1
A) a-:—-g and a=2
1
(B) a=—§ and a =-2
1
© azg anda=2
1
D) a=—§ and a=-2
2. Joey and Abi start at the origin and walk along the vector 27 +3; and then turn and

walk along the vector 4i—2;.How far is Joey and Abi from the origin?

A) 5

®) 11
(©) 21
@) V37

3. A vector u is defined as u =67 —8; . Which of the following represent the unit vector

in the direction of u?

(&) d=3i-4;
B) u=i-j
3. 4
C) d==i——]j
© ¥
3. 4.
U=—i——
®) ==



4. Which one of the following vectors is parallel to the vector OP =-2 i+

(A) O4=—12i +8;

(B) OB =12{ -6

5. The diagram shows the area bounded by the graph of f(x) =x" —x and the x axis.

5 f
o

frd

Given that f(x) is an odd function, which of the following gives the correct expression for

the shaded area?

(A) 2 j (x° —x) dx
®) 2[(x'-x)dx
© [ -x)dx

®) 2 Jf (x* —x) dx



Section I (82 marks)
e Answer questions in the answer booklet provided.
e Your responses should include relevant mathematical reasoning and/or calculations.

Question 6 (15 marks)

(a) Consider the function f(x)=7+4x> —3x*

(i) Find the stationary points and determine their nature.
(ii) Find any points of inflexion.

(iii) Sketch the curve showing y —intercept, stationary points and points of
inflexion.
. 2 (=5
(b) Given g = ot b= 19 and ¢ = mi +nj .Calculate:

W ab
(i)  the exact angle betweena and b correct to the nearest degree.

(i) Ifg-c=b-c,find minterms of n.

Please turn over



Question 7 (14 marks)
» , 2 -4
(a) The position vectors of the points P and Qare given by p = ) q= .

(i)  Find PO. 2

(i) Calculate the magnitude and direction of 25:0: (anticlockwise from

[WN]

the positive x -axis)

d 7
b) (i) Find — 2
® 0 dx(2x+x3J
.. 2+3x7
(ii) Hence find j——-—-—-—T 2
Cx+x7)°
(¢) A cylinder is to be made to fit inside a sphere of radius r cm, as shown. Let R
- be the radius of the cylinder and x be the distance from the centre of the sphere
to the base of the cylinder as shown in the diagram below.
S Mot o zcale
@ Find an expression for the radius of the cylinder (R)in terms of 7and x. 1

(i) Show that the volume ¥, of the cylinder is given by V = 27x(3* ~ x°) 1
(iif)  Find in terms of r, the maximum volume of the cylinder. Leave your answer

in exact form. 3



Question 8 (13 marks)

(a) The graph of y=x"—4 is shown below. The area of the region A4 is equal to the

area of the region B . What is the value of a? 3

»

Not to scale

(b) A curve has a stationary point at (-1,1). If the gradient is given by 6x* +kx—12 ,

Find:
() the value of & . 1
(ii) the equation of the curve. 2

(c) Use Trapezoidal rule with five function values to find an approximation to

2
the value of j3" dx . Give your answer correct to 3 decimal places. 3
-0

(d) The shaded region is bounded by the line x =0,x = 4, the curve y =-x", the

line y =4x-12 and the x axis as in the diagram. 4 has co-ordinates (2, -4).

%

y=4x-12

NOT TO SCALE

What is the area of the shaded region? 4



Question 9 (13 marks)

(8) The diagram shows the curves y, =x", y,=x —2x and three shaded sections
A, B and C. Calculate the areas of:

G 4 () B (iii) C (2+3+3)

ofN\_1B:

e

(b) The region bounded by the parabola (y—2)* = x+4 and the line y = ) is

shown in the diagram below. Find:

@ the coordinates of B . 2

(i)  Calculate the shaded area.
Y

(&8




Question 10 (12 marks)

(a) 04, OB and OC are the vectors a,b and ¢ respectively. D is the midpoint of 4B

and E lies on BCwhere BE =2BC. Write the following in terms of ¢,b and ¢.

() 4D
(i) OD
(iiiy BC
(iv) BE
(v) OE
(vi) DE 6

(b) A4ABC is aright-angled triangle with M being the midpoint of the hypotenuse

AC , as shown below. Let AM = a and BM =b.
A

@) Copy the diagram into your answer booklet showing all the given information 1
(i) Find B4 and BC in terms of gand b. 2
(iii) Hence prove that M is equidistant from the three vertices of A4BC. 3

8



Question 11 (10 marks).

(a) Consider the vectors ¢ =27+3/ and bh=j—4;.Find the projection of «

Ll

onto b.

(b) OACB is athombus with O4=g and OB = b.
2 . A

/

B <

(i) Copy the diagram onto your answer booklet and draw the vector representing

a+b 1
(if) Write an expression for cos £A4OC using dot product of vectors. 2
(iif) Hence prove that the diagonal OC bisects £4AOB. 4

End of Examination

Please remember to write ‘End of Solutions’ on your answer paper.
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