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Year 11

Common Test 2
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Mathematics
Extension 1

Time Allowed: 75 minutes

Instructions

All questions are of equal value.

Attempt all questions.
All questions are to be completed in the answer booklet.

Start each question on a new page.
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Question 1 — 12 marks — (Start a new page) Marks
a) If f(x)=x%—x show that f(1-x)= f(x) 2
b) (i) Find the points of intersection of y = x% and x%+ y2 =2 5

(i) Sketch the graphs of both curves in (i) on the same diagram.

(ili) Shade the region which is the intersection of X%+ yz <2and y< x?
c) If0<a<1,showthat1+a<—1—l—— 2

—-a
9+ x> . . .
d) For the function f(x)= 5 > find the equations of the horizontal and vertical
"9-x

asymptotes.
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S' Juestion 2 — 12 marks — (Start a new page) Marks

5 Simplify 1-S2A%4 2
tan A4

b) If tanf=2 and _180° <€ <0° find the exact value of cos&. 2

¢) Leanawalks5.1km due East, then turns and walks 3.7km on a bearing of 205°. 5

(i) Draw a diagram to show the above information.
(ii) Calculate how far Leana is from her starting point (correct to 1 decimal place).
(iii) What is the bearing of Leana's starting point from her final position? (to the nearest

degree).

1+cosax
—_— 3

d) Show that (coseca+ cotoz)2 =
1—cosa
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Question 3 — 12 marks — (Start a new page) Marks
a) (i) Find the centre and radius of the circle 5

x2—6x+y2+4y+8=0

(ii) Two tangents to this circle have the form
x=2y+k=0

Using the formula for perpendicular distance of a point from a line, find the
equations of these two tangents.

b) Find the equation of the line through the intersection of x-2y-3=0 and

3x—y—5=0, which has a gradient of %

¢) (i) Show the graphs y = El and y =x+2 intersect at (-3, —1) and (1, 3). 3
x

(i) By sketching or otherwise solve 3 <x+2.
x
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Question 4 — 12 marks — (Start a new page) Marks

a) The #™" term of a series is given by T, =3~4n

(i) Show that the series is arithmetic.
(i) Find the sum of 20 terms of the series.

(iii) Find the first term less than -500.

b) For the series \/5—34-3\/_—...

(i) Show it is geometric.

(i) Find the sum of 6 terms of the series in simplest form.

¢) Find the first term and the common difference in the arithmetic series whose 3" term is
12 and 10™ term is 9.




St George Girls’ High School

Year 11 Mathematics Extension 1 — Commeon Test 2 — 2003 Page 6
Question 5 — 12 marks — (Start a new page) Marks
a) Iflogs2=m and logs3=n find an expression in terms of m and » for: 3

(1) logs18

(i) logsl.5

(iii) logs1.2
b) Prove by the method of mathematical induction for all integers n2>1: 5

Ix3+2x4+3x5+...+n(n+2) =én(n+1)(2n+7)
4

c) Solve forx

. 2x 1
) 5% -~
@ 12545

(ii) 2x+1 ~2*¥ -9 (answer correct to 1 decimal place)
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Question 6 — 12 marks — (Start a new page) Marks
a) Solve for 0° <x° <360° 4

(i) 2sinx+cosx=0

i) 2 cosZ x = COSX

-2
T
b) Simplify —— 2
o 1-x

¢) A tree 10m tall grows 6m during the next year and each year after that its height

increases by —’;:— the previous years growth. What will be the ultimate height of the tree?

(assuming it does not die or get chopped down). 3

d) The sum of the first and third terms of a geometric sequence is 13 and the sum of the

second and fourth terms is 19%. 3

Find the first term and the common ratio.
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