St George Girls High School
Year 11

End of Preliminary Course Examination

2011

Mathematics

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

Instructions

1. Attempt all 8 questions.

2.  All necessary working must be shown.

3. Begin each question on a new page.

4.  Marks will be deducted for careless work or poorly presented solutions.
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Question 1 (14 marks) - Start a new page Marks
a) Expand and simplify 5x — 3(2x — 7) 1
b) Factorise

(i) 4m-—16m? 1

(ii) x*—3x-—18 1

(i) 8-—27x° 1

(iv) x%+5x%—4x—20 2
c¢) Simplify

) 4x+8 x?

() X x2-4 2

W 2w ?
d) Express 0.05 as asimplified fraction. 2
e) Solve by “completing the square™ 2

x2+6x—10=0
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Question 2 (14 marks) - Start a new page
a) Simplify:

@ V99

(i) 54 —+vV18++50— 24

b) Solve for x:

(i) x%?=28-3x

2x-7
x+3

Il

W

(ii)

¢) Solve the simultaneous equations

2x — 5y = —2
3x + 5y =17

d) Solve {3x — 2| £ 4 and graph your solution on a number line.

4 2 .
— is rational

e) Show that m — \/§

Marks
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Question 3 (14 marks) - Start a new page Marks
a) Write down the exact value of sec8 1
-]
g
3
(Nof +o scca/c:-:)
b) If cosf = —0.6 and 0° < 8 < 360° find all values of & to the nearest minute. 2
4
c) Iftanf =~ 5 and sin @ < 0 write down the exact value of:
(i) cos@ : 1
(i) cosecd 1
d) Whatis the exact value of sin 315°7 1
1 1
e) Provethat + = 2 cosec?8 2

1+cos @ 1—cos @

Find @ to the nearest degree. 3
(Nof fo sca/e)
A
g) Find, to the nearest minute, the size of

/0 the largest angle in AABC 3

7 C
q

6

(l\/of‘ fo .sca/e)
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Question 4 (14 marks) - Start a new page Marks

Y ctan)

b)

d)

14
~A(s3)

hY

B(4,0)

A(6,3), B(4,0) and €(—2,4) are shown on the diagram.

(i)  Find the gradient of AB . 1

(i) Showthat AB 1 BC 2
- (iif) Find the coordinates of M the midpoint of AC. ' 1

(iv) If ABCD is arectangle, find the coordinates of D. 2

Find the angle of inclination of the line y = —3x + 5. 2

(Answer to the nearest degree)

Find the perpendicular distance from the point (5,2) totheline 3x —4y =1 2

Show that the points P(1,—1), Q(2,1) and R(5, 7) are collinear. 2

Find the value of k if the lines 2x+ky+7 =0 and 3x—-2y+8=0 are

parallel. 2
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Question 5 (14 marks) - Start a new page Marks
a) Simplify 23**2 x 4~ 1
b) Solve 9%+ =27 2

¢) If log,3 =m and log,2 =n find

(O log, 12 1
(i) log, 64 1
(iii) log, (3x2) 1

d) Solve for x, giving answer correct to 3 decimal places

i) 2*=36 2

(i) 3*2 < 10000 2

d) On separate diagrams sketch the graphs of the following functions, showing all
important features.

H y=3 _ 1
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Question 6 (14 marks) ~ Start a new page - Marks
a) For the arithmetic series 7 + 10 + 13 + --- find:

(i)  anexpression for T,, the n® term. 2

(i)  the number of terms less than 1000. 2

b) A geometric series has T; =108 and T, = 32. Find the first term, a, and
common ratio, r. 2

c) Find the value of x, given that log;54, logsx, log;6 are successive terms of an
arithmetic series. ' 2

d) Forthe arithmetic series 26 + 22 + 18 + - find the number of terms if the sum
is 90. 4

e} Find 2
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Question 7 (14 marks) - Start a new page Marks
Al

a) 2]

. >~
Q\l/—f —= X
|
(=20
‘Copy and complete the graph of y = f(x) given that f(x) is an odd function. 2

b) Draw neat sketches of each of the following graphs, showing all relevant features.

Each of your graphs should be at leasti of a page.

A x*+@-12%=1

i) y=I[2x-3|

1
x—2

(i) y

iv ={x+2 for x <0
)y 1—x%for x=0

x2

c) Show thatthe function g(x) = a2

is even.

d) Sketch the region defined by y < v1 — x2



St George Girls High School
Year 11 - End of Preliminary Course Examination - Mathematics - 2011 Page 9

Question 8 (14 marks) - Start a new page Marks

a) Differentiate with respectto x

Q) y=3x*—-x+7 l 1
() fOx) = (8x +5)° 2
(i) 900 =% 1
(iv) y= "% 2

b) Find the equation of the tangent to the curve y = x> — 2x%+5 at the point
where x = 2 4

¢) If y=xvx+1 find:

. ay

O = 2
. . . ., . dy

(ii) the coordinates of the point at which ol 0 2

End of Paper





