GIRRAWEEN HIGH SCHOOL
HSC TASK 1
YEAR 11
2016

MATHEMATICS EXTENSION 1
Time Allowed: 90 minutes
Instructions:
e Attempt ALL questions. Write using blue or black pen only.

e Board-approved calculators may be used.

e For Questions 1 — 5, circle the letter corresponding to the correct answer in your answer

booklet. For Questions 6 — 10, start each question on a new page in your answer booklet.
o All necessary working should bé shown in Questions 6 — 10.
e Marks may be deducted for careless or badly arranged work.

® You may ask for extra pieces of paper if you need them.




Multiple Choice (5 marks)

Write the letter corresponding to the correct answer in your answer booklet.
1. What is the coefficient of x* in the expansion of (1—3x+2x*)(1 ~2x)°
(A) -408 (B) 546 (C) 300 (D) -792

1 1

(n=-11 n! (n+1)!

2. Write as a single fraction:

n n+2 n+2 n
A)— B) ——— = (C) —— = S L—
¢ )(nml)l(n+1) ) (n-Dln+1) © (n+Dl{n+1) ®) (n+DY(n+1)

7 g
3. What is the term independent of x in the expansion of (xz ——j ?
X
(A)°Cy x2° B) —*Cyx2° (©) °Cy x2} D) -°C, x2°

Not te scale

ABC is a‘triangle inscribed in a circle. The tangent to the circle at 4 meets BC produced
at Dwhere BC =10cm and 4D =12 cm. What is the length of CD?

(A)6 cm (B) 7 cm (C)8cm M) %cm



5. In the diagram below, chords AC and BD of the circle intersect at E. AC = 9 units,

CE = munits, DE = x units and EB = y units.

NOT TO SCALE

B

Which of the following statements is true?

Q—m
(A) 3y =9m ® =="1
¥ m
(©) x(x+y)=mO—m) D) xy = m(9 - m)
Question 6 (15 marks)
(a) Expand
. 2xY’ iy 2 3y
O 1+ @) (x* -2y°)
‘ 1\
(b) Find the term independent of x° in the expansion of (Sx?' -~ —J
X

(c) Find the value of k in the expansion of (1+kx) in ascending power of x

if the second, third and fourth coefficients form an arithmetic sequence.

Marks

3+4



Question 7 ( 16 marks)

Find the value of the pronumerals. Give reasons.

()

(b) AC istangent to the circle ABF.Let ZCDB = 6. Prove that CD || F4.




(¢) C4 and CB are tangents drawn to the circle with centre O.

CO 1s produced to E and intersects the circle at D.

e

i

A S

——
o

(i) Prove that OACB is a cyclic quadrilateral.

CBxCA

(ii) Show that CD = ——————
CD+2D0




Question 8 (18 marks)
(a) Tangents are drawn from the point 7(8,6) to the parabola x* =8y. P and Q are

the points of contact of the tangents.

(i) Find the equation of the chord of contact. (Given that the equation of the chord of

contactis xx, = 2a(y + y,)). 3
(ii) Find the coordinates of the point P and Q. 4
(iii) Find the midpoint M of PQ. 2
(iv) Write the equation of TM. 1
(v) Hence or otherwise show that 7/ is parallel to the axis of the parabola. 2

(b) The points P(2ap,ap®) and Q(2ag,aq®) lie on the parabola x? = 4ay. The
equation of the tangent at Pis y = px —ap®.
(i) The tangent at P and the line passing through Q parallel to the y — axis intersect
at T.Show that the coordinates of T are (2ag,2apg —ap®) 3
(ii) Find the coor.dinates of M, the midpoint of PT. 2

(fii) Find the Cartesian equation of the locus of M when pg =-1. 1



Question 9 (18 marks)

Prove the following by Mathematical Induction:
(@) 20D +52N+103 D) +...+ (#* + D)(n!) = (n+ 1) Ixn for positive integers n>1.
(b) 4x2" +3°" is divisible by 5 for all integers » > 0.

(¢) 5" 2 4n+12 for all integers n > 1.

Question 10 (18 marks)

(a) Solve for n where » is a positive integer.

Hi

C +"™C =7
2
(b) For the expression (2 + 5x)%

T;-+I

(i) derive an expression for

(if) hence, find the greatest coefficient.

(You may leave your answer in the form *°C 25 ).
(iti) Find the greatest term when x = %

(¢) In the expansion of (2 +3x)” the coefficients of x*and x*are in the ratio 15 : 8. Find

the value of n.

END OF EXAMINATION
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