Newington College Year 11 Mathematics Preliminary Examination 2009

Question 1 (14 marks) Marks
V125-7.1° : o .
(a) Evaluate 000 Write your answer in scientific notation 2

correct to two significant figures.

(b) Write the recurring decimal 0.087 in the form % where a 2

and b are integers.

(c)  Factorise 27 -n’ 1

(d)  Express ﬁ with a rational denominator in simplest form. 3
3-42

(¢)  Solve |2x+3|>21 2

(f)  Solve 2 =32 2

(g) Find the exact solution(s) to 2x> = —7x—3 in simplest form. 2

Question 2 (14 Marks)  Start this question on a new page. Marks

(a) Consider the function f(X)=Xx"+6Xx+8.

(1)  Find the vertex. 2
(i) Find the y-intercept. 1
(iii) Find the x-intercepts. 2
(iv) Draw a neat sketch showing the vertex and any intercepts. 1
(v) State the domain and range of the function. 2
(b) Show that f(x)=x’+3x" is an odd function. 2
(c) Draw a neat sketch of y = L 2
X+1
(d) Draw the region defined by x>+ Yy’ <4 2
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Question 3 (14 Marks)  Start this question on a new page.

(2)
(b)

(©)

(d)

(e)

Find the exact value of cos150°

Solve 2sin@ =1 for 0°< @ <360°

1—-sin’ @
Prove that ————— =cot* &
1—cos

If cos@ :% and sin @ < 0 then find the exact value of tan@.

A hiker leaves base camp on a bearing of 48° and travels for 2.4 km
until he hits the highway. The highway runs directly North-South,
and he follows it South for 2.2 km.

(1) Draw a neat diagram clearly indicating all relevant information.

(i) Show that the distance (as the crow flies) that the hiker is from
the base camp is 1.88 km (to 2 decimal places).

(iii))What bearing is the base camp from his current location?
Give your answer to the nearest degree.

Question 4 (14 Marks)  Start this question on a new page.

(2)

In the diagram below A is the point (3,1) and B is the point (—1,7).

C
\\ NOT TO SCALE
A

(1)  Find the exact length of the interval AB.

SN

(11) Find the gradient of the interval AB.
(i11)) Find the coordinates of C, the midpoint of the interval AB.

(iv) Find the equation of the line that passes through C and is
perpendicular to AB. Give your answer in general form.
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Question 4 continued.
(b) Find the equation of the line that makes an angle of 60° with the 2

positive X-axis and has y-intercept of -3. Write your equation in
the form y = mx+b where m and b are exact values.

(¢) The two lines below intercept at the point P.

2X-y+1=0

3X+y-11=0
(1) Show that the coordinates of P is (2,5) 2
(i) Find the equation of the line that passes through P and the 3

point (3,1). Give your answer in general form.

Question 5 (14 Marks)  Start this question on a new page. Marks

(a) Differentiate:

(i) y=9x 1

(i) foo=(2x+1)(x-2) 2

ity y=—X 3
X" +1

(b) The derivative of a function is defined as f '(X) = lhig)l fx+ hf)l — 1) 3
Use this equation to differentiate f(X)=x*—1

(¢) Forthe curve y=x"—3x>+3x-1
(1) Find the gradient of the tangent to the curve at X =2. 2
(i) Hence find the equation of the tangent to the curve at X =2. 3

Give your answer in general form.
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Question 6 (14 Marks)  Start this question on a new page.

(a)

(b)
(©)
(d)

If the two roots of the equation y =2Xx* —6X+5 are « and
then find the value of:

) a+p
(i) af
(iii) o’ +p°

Find the values of k for which x* +4kx+16 =0 has equal roots.

Solve the inequation q° <3q+40.

Find the equation of the parabola that passes through the
points (0,5), (2,3) and (4,9).

END OF PAPER
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QUESTION 2
. —b 2
a)i) x= > sy=(=3) +6(-3)+8 - Vertex (-3, -1)
a
x= :6— =9—18+8
7 y
x=-3 ) y=-1 )
if) y-int when x =0 iii)  x-intwheny=0
5y =0 +6(0)+8 x*+6x+8=0
=8 (x+4)(x+2)=0
~.{0,8) (1) x=-4 or x=-2
s (=401 (2,0 2
1v) y ey
10~-/
Al
I -5 | £ w0 X
5]
-0
V) Domain: all real x-values (1
Range: y2 -1 (4}

b) For an odd function f(—x)=—f(x) given f(x)=x"+3x’ or LG =" -9

f(=x)=(—x)’ +(-x)" and —f(x) = —(x5 +3x3)

=-x' —x €)) =—x'—x m
. Function is an odd function.

tf s Log e iy weed (4



(1) — correct vertical asymptote

Y= x+1 (1) — correct shape
< -‘;0 _‘5 5‘ T T 110 o x
51
A0
A |
d) y (1) — correct graph
A (1) — correct region
3__
X'+’ <4 1
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