St George Girls High School

Year 11

End of Preliminary Course Examination

Mathematics

Time Allowed: 3 hours
(plus 5 minutes reading time)

Instructions

Attempt all 7 questions.

All questions are of equal value.

All necessary working must be shown.
Begin each question on a new page.

BN e

Marks will be deducted for careless work or poorly presented solutions.
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Question 1 (17 marks) Start a new page

a) Factorise

(@) 36-4x°

() x°+2x%+x+2
\

\‘».

A\

b) Solve forx

@ 9-4x<1
() [2x-3]=9

(i) (x+2)x—4)=7 \\

\

C o x+3 2
iv) ———-Z=
(v) 2222

x 1 N
4= \
2 6 4 \

c) Solve by completing the squ’?re: x2—6x+3=0

Marks
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Question 2 (17 marks) Start a new page Marks
a) Evaluate
(@) 1/& , correct to 2 decimal places. 1
19.76-7.45
.. 13 2 -3 .. . C e .
(i) (4.93 x10 ) + (3.26><10 ), giving your answer in scientific notation
correct to 3 significant figures. 1
b) Express Z f i as a simplified fraction with rational denominator. 2
— I
) Simplify 18 ++/27 —+/50 ++/12 2
d) Find the values of x and y if (2\/7 + ﬁ ) 2o x+ \/; ,given that x and y are integers. 3
e) Write down the natural domain of
0 @)= 1
x+1
i) gk)=+1-x 2
f) (i) Sketch the graph of y=(x+1)(x~ 3), clearly showing the intercepts with the
coordinate axes and the coordinates of the vertex. 3
Using your graph, or otherwise,
(i) solve (x+1)x~-3)<0 1
1

(iii) write down the range of y =(x+1)(x~3)
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Question 3 (17 marks) Start a new page

2) Show that f(x)=—3—

x~ +

is an odd function.

b) Copy and complete the graph of y = g(x), given that it is an even function.

MY

c) Solve ]2x-5]£’7 /

d) On separaté diagrams sketch

@ y=vVa-x?

(ii) the intersection of the regions 22 +y*<4 and x+y<2

e) (i) Onthe same diagram draw neat sketches of y= ] x—4 ] and y=4x+1

(ii) Solve the equation ]x~ 4 ] =4x+1

Marks

[\e}

w
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Question 4 (17 marks) Start a new page

a)  Without using your calculator show that

{

/

A A is the top and C is the base of a
vertical clff that is 50m high.

N W

sin 60° tan30° +sec45° sin45° =

b)

B is a boat 300m out to sea from C

c B

(i) Copy the diagram and mark on it the angle of depression from A to B.

4

(ii) Find this angle of depression, correct to the nearest minute.
2 . .
c) [If cosfd= 3 and sind <0 find the exact value of tan &

d) (i) Find the size of ACB , correct to

the nearest minute.

to 2 significant figures.

e) Prove the identity: secf—cosé=sinftand

f)  Solve sin280== for 0° <4<360°

(SRR

(ii) Find the area of AABC, correct

Marks

St George Girls High School
Year 11— End of Preliminary Course Examination — Mathematics — 2007

Page 6

Question 5 (17 marks) Start a new page

a) Write down the equation of the line
~4

@ \\

4

>
4\

(i) that passes through the points (3,2) and (3, -2) -

b) P(-2,2), 02, 5) and R(7,1) are 3 points on the number plane.
(i) Find the coordinates of the midpoint of interval PR.
(ii) Find the exact value of the length of interval QR.
(iif) Find, in general form, the equation of PQ
(iv) Find the angle of inclination of PQ.

(v) If PORS is a parallelogram find the coordinates of S, clearly stating the
property (or properties) of parallelograms that you use.

¢) Showthat y=3x—2 and 2x+6y+9=0 are perpendicular.

d) Show that A(~1, 2), B(2, 1)y and C (8, —1) are collinear points.

Marks
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Question 6 (17 marks) Start a new page Marks
a) Show that 36, -9, % are successive terms of a geometric sequence. 1
b) For the arithmetic series 16 +21+26+....
(i) find an expression for f,, the n™ term 2
(i) hence find the 31% term 1
6
¢) Find the value of Y k* 2
k=3
d) The third term of a geometric series is 36 and the sixth term is 972.
(i) Find the common ratio, 7, and the first term, a 2
(ii) Hence find the sum of the first 10 terms of the series. 2
e) For what values of m does the geometric series
1+Qm—-3)+2m—-3)2+(2m-3)>+..  have a limiting sum. 3

f) By expressing 0.42 as an infinite geometric series write 0.42 as a simplified
fraction.

g) Find the number of terms in the arithmetic series 30 +26 +22 + ... that givea
sum of 96.
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Question 7 (17 marks) Start a new page
a) Differentiate with respect to x:

G y=3z%-6 |

@ y=xGr-2) |

() y=x*vx |
\
a 2 \‘\
. dx> +7x* +1
(V) y=———"s—" \
X \
\
" B) If f(x)=" find the value of f'(2)
X

c) Pind the point on the curve y = %2 +3x+2 where the tangent has gradient —1.

d) Solve for x:

1
) 365==
® 6

() log,(x+1)+log,(x+3)=3

d) Solve 1.005" >100, giving your answer correct to 3 significant figures.

End of Paper

Marks
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