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General Instructions

Reading time — 5 minutes

Working time — 1% hours

Write using black pen

Write your Student Number on the

front of each writing booklet

e Attempt all questions and show all
necessary working

e Marks may be deducted for careless or
badly arranged work

e Mathematical templates and
geometrical equipment and scientific
calculators may be used

Total marks — 52

7 marks

o Attempt Questions 1-7

e Allow about 18 minutes for this section

e Answer on the separate Multiple
Choice Answer Sheet provided

Section I1

45 marks

e Attempt Questions 8—10

e Allow about 72 minutes for this section

e ALL working must be shown

e Answer in the writing booklets
provided

e Start each question in a new booklet

Question/s Binomial Further Integration TOTAL
1-7 Objective Response /1 /7
8 /4 /15
9 /3 /3 /15
10 /4 /3 /15
TOTAL /8 /10 /52




Section I — Multiple Choice

7 marks
Attempt Questions 1-7
Allow about 18 minutes for this section

Use the multiple-choice answer sheet provided.

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample: 2+4= (A) 2 B) 6 (C) 8 (D) 9

A O B @ c O D O

If you think you have made a mistake, put a cross through the incorrect answer and fill in the
new answer.

A @ @ cO O

If you change your mind and have crossed out what you consider to be the correct answer,
then indicate the correct answer by writing the word correct and drawing an arrow as follows.

/Correct
A BE® cO O
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1 If A and B are the points (2, - 1) and (—2, — 4) respectively, what are the co-ordinates

of the point P which divides the interval AB externally in the ratio 1:3?

A |4, %)

®) |-, _T”j
© [ ‘77]
™ |2 _TB]

y =3X

45°

The angle between y =3x and y =mx

1
(A) 3
1
(B) 5
© 1
1
® 1

is 45°. What is the value of m?
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3 The equation of the tangent to the curve ay = x* at the point where X =2a is
(A) 4x-y-4a=0
(B) 4x—-y=0
(C) dax—-y-4a’=0

(D) X+4y—-18a=0

4 The equation of the chord of contact of the parabola y = x> from the point (1, - 1) is

(A) X+8y+8=0
(B) X—8y+8=0
©) 2X+y+1=0
(D) 2x-y+1=0

5 When the polynomial P (X) is divided by (X + 3) (X — 4) the remainder is 3X + 2.
What is the remainder when P(x) is divided by x—4?

(A) -10
®B) -7
<© 11
(D) 14
6 Which of the following is the co-efficient of X" in the expansion of
(1+x)" +(1-x)"?
A 0
1+ (1)
B
(B) 5
©  1+(-1)
D) 2
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A polynomial P(X) =X’ +4x> — X +5 has zeros a, fand y .

A second polynomial Q(x)= x> +bx* +cx+d has zeros 3a,38 and 3y .

What are the values of b and d?

(A)
(B)
©
(D)

b=12,d =135
b=-12,d =-135
b=12,d =15
b=-12,d =-15

End of Section I
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Section I1

45 marks
Attempt Questions 8-10
Allow about 72 minutes for this section

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

Question 8 (15 marks)

(a) Find Jcos2 g dx 2
(b)  Solve =X > 4 3
X—=2
(©) If 5 people are to be chosen from a group of 6 men and 4 women, find the 3
probability that at least 2 women are chosen.
. 5X . o 2
(d) Find J—3 dx using the substitutionu =3 — 5x°. 2
3-5%7
(e) (1) Prove 2
sin 2X — tan X cos 2X = tan X
. 3z
(i)  Hence prove tan I =2 +1. 3
HSC Course Assessment Task 2, 2016 page 6
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" Start a new writing booklet

Question 9 (15 marks)

(a) (1) Prove that the equation X* +2x —20 =0 has only one real root. 1
(1)  Confirm that the real root lies between X =1and x=2. 1
(1)  Using X, =1.5 as a first approximation take one application of Newton’s 2
Method to obtain a closer approximation correct to 2 decimal places.
(b) Find the greatest co-efficient in the expansion of 3
12
(ZXZ + zj
X
Answer in index form.
(©) Find the volume formed when the curve y =sin2Xx from Xx=0to X = isrotated 3
about the X axis.
2
(d) Consider the curve y = v
—X
(1) Find any horizontal or vertical asymptotes. 2
(1i1))  Find any stationary points. 1
(ii1))  Sketch the curve showing important features. 2
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" Start a new writing booklet

Question 10 (15 marks)

(a) Evaluate 3
4 sec’0deo
o V4 +4tand
using the substitution U=1+tané.
(b) (1) Prove by mathematical induction 3
P +2°+3 +..+n° :%(n +1) (2n +1) for n integer n>1
(i)  Hence evaluate 1
lim P+2°+3 +...+n°
n— oo n’
(c)
Two circles intersect
at A and B, forming
A a common chord, AB.
Tangents are drawn through
A and B as shown opposite,
p meeting the circles in
Q Q and P respectively.
Not
to
B scale

(1) Prove that the triangles AQB and PAB are similar. 2

(ii))  Hence, or otherwise, prove AB” = PAx BQ. 1

(ii1))  What relationship exists between AP and QB? Justify your answer. 1
Question 10 continues on the next page
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Question 10 (continued)
(d) A bag contains n apples p of which are ripe.

(1) If two apples are withdrawn from the bag, the first being replaced before 2
the second is withdrawn, prove that the probability that at least one is ripe is

p(2n-p)
n2
(i)  If eight apples are withdrawn, each being replaced, as before, show that 2

the probability that at least two are ripe is

7 (n+7p)
I=(n-p) ——
n
End of paper
HSC Course Assessment Task 2, 2016 page 9
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Centre Number

Section 1

7 marks Student Number
Attempt Question 1-7
Allow about 18 minutes for this section

Write your Student Number at the top of this page.

Multiple Choice Answer Sheet

Question 1 A O B O ¢ O D O
2 A O B O ¢ O DO
3 A O B O ¢ O DO
4 A O B O ¢ O b O
5 A O B O ¢ O DO
6 A O B O ¢ O DO
7 A O B O ¢ O D O
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