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GIRRAWEEN HIGH SCHOOL
MATHEMATICS
EXTENSION 2, 2024
TASK 3
Time allowed — 90 minutes

Instructions:

» There are 11 questions in this paper. All questions ae compulsory.

e Use blue or black pen.

e Write all your answers in the answer booklets provided.

¢ For Questions 1-5, fill in the circle corresponding to the correct answer in your answer

booklet.
¢ For Questions 6-11, start each question on a new page.
¢ Write on both sides of the paper.

* All necessary working should be shown in every question. Marks may be

deducted for careless or badly arranged work.
e NESA — approved calculators may be used.

« Mathematics reference sheets are provided.



Questions 1-5 (5 marks)

Colour in the circle corresponding to the correct answer on answer sheet provided in

your answer booklet.

dx?

2. With a suitable substitution,

1. Which of the following, for x > 0, is an expression for J }1
X +X

A) log, (xm)—t-C

B) log, (x(x2 +l)) +C

(©) loge( al j+c

X"+

[3%3
um—y

D) loge( i )+C

x*+1

sin’ (2x)dx can be expressed as

@ oy O | 3

A) 2| @’ -Ddu

e L A

B) (1 =1)du

o |
— iy 13 |

(© 2\(0-u)du

s iy 13 |

M) —|(-u?)du

o
et Sy -3 | e

Please turn over



3. If f(x)= f(a-x),then I‘J\jf(x)dx =

0

A) [f(x)dx
0

®) [ f(a-x)dx
0
a a

© - [/()ax

a a4
®) -2 j f(x)dx

4. What is the distance of the point (2, 3, 7) from the y — z plane?
(A) 2 units
(B) 3 units
(C) 7 units
(D) 9 units

5. P,Q and R are three collinear points with position vectors p,g and r respectively, where

O lies between Pand R. If]Q—Rl =%]FQ sthen r=
1 3 3 1
Ay—p—— C o=
()259 54 © SP=54
1 3 3 1
B) —g—— D) —g——
(B) 74737 D) 54757

Please turn over



Question 6 (14 marks) start each question on a new page. Marks

Evaluate:

(a) Jsin“x cos” xdx 3

(b) _" xsec’xdx 3

© | —-’f-—”—— dx 4
X +2x+4

! dx = ! 4
8sinx+6cosx—10 z(z_ﬁ)

© Cmny U3 | Y

(d) Use the substitution ¢ = tan% to show that

Question 7 (12 marks) start each question on a new page.

(a) (i) Find real numbers 4, B and C such that

16x-43 A B C
— = + + > 3
(x+2)(x-3)y x+2 x-3 (x-3)
(ii) Hence evaluate J-M—7 dx 3
(x+2)(x-3)
(b) (i) Given that I, = J.x3 (log, x)" dx ,where n =0 is an integer.
1
et n
Show that /| =—~— —1 | 3
4 4
4
(ii) Hence show that 1, =25 — 3
©32 32

Please turn over



Question 8 (12 marks) start each question on a new page.

I—tanx

(a) (i) Show thattan (E - xj = 1
4 I+tanx
(ii) Using the result in (i) and the property J’ f(x)dx= f f(a—x) dx, evaluate
0 0
-745
J‘loge(lﬁanx) dx 3
0
®OIf [, = jcot”x dx, prove that I, = ——1—100\%"”1 x—1 4
n o—
(i) Hence evaluate j'cots x dx 4

Question 9 (13 marks) start each question on a new page.

2

(a) Write the vector equation of the line segment joining (3,-2,3) and (5,-3,4)

(b) Find the coordinates of the point P that divides A(2,-1,4)and B(4,3,2)internally in

the ratio 2:3. 3

(¢) Let P, A4 and Bbe the points (—4,3,-1),(3,2,1) and (0,-4,1) respectively.
(i)  Find AP and AB. 2
(i)  Find proj,p where p= AP and b= AB. 4

(ili)  Hence calculate the perpendicular distance J from the point P to the line

AB. 2

Please turn over



Question 10 (15 marks) start each question on a new page.
(a) (i) Evaluate the direction cosines for g = OA where A is the point (4,-2,5)

(ii) Hence calculate £LAOX to the nearest degree.

(b) Find the centre and radius of the sphere x* +1° +z* —6x+4y+2z-11=0.

(c) Given the points A(1,3,-2) and B(2,-1,5)

61} Evaluate 4B .
(i) Hence find the vector equation of the line 4B.
(iii)  Determine if the point C(3,4,9) lies on the line.

(iv)  Consider a line with parametric equations x=1- g,y =2+3u,z=-1+pu.
Assuming this line is neither parallel nor perpendicular to 4B, determine

whether the lines intersect or are skew.

Please turn over



Question 11(14 marks) start each question on a new page.

(a) (i) Find the point of intersection of the lines

8 2 14 12
r=|16[+Al4|and v=12 [+ |8
6 2 10 10

(ii) Find the acute angle between the lines (to the nearest degree)
(b) (i)Write the vector equation of the sphere (x+2)” +(y—3)* +(z +4)* =125
(i) Find the points of intersection of the sphere given in (i) with the line
4 2
r=|-5{+413
1

\—11)

(e) A function is defined by the vector equation r = (2+sin@)i +(1-cos8);,0=0.

Find the Cartesian equation of the function.

END OF EXAMINATION
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