GIRRAWEEN HIGH SCHOOL

YEAR 11 YEARLY EXAMINATION

Pl
o 2005
MATHEMATICS
2 UNIT
" Time allowed — Two Hours
(Plus 5 minutes reading time)

DIRECTIONS TO CANDIDATES
» Attempt ALL questions.
e All necessary working should be shown in every question.
o Marks may be deducted for careless or badly arranged work.
. Board—approved calculators may be used.

e Start each question on a new page.



Question 1. (21 marks) Marks

(a) Find the exact value of:

(@) %(xs-x2+4)whenx=-2 1
dod

(i) 49 * x8? 2

(b)  Rationalise the denominator and express in simplest surd form. 3

243 ++2
V3442

(c) Solve the equation Sx+l = Sx+2 3
3x+1 3x-2
d)  Simplify xrl  xol 3
xP—-x x +x
(¢)  Factorise fully 4x* -32 2
it
(H Express 0.23 as a fraction in simplest form. 2
(2) Find all the solutions for:
(i) 2x—1=3x+5 3

(i) k-3 < 2 2



Question 2.

(a)

(b)

(d)

(e)

(D

(if

(26 marks)  (Start on a new page)
Find the derivative of:
G x4 -7

2x+1
3Ix-2

@) (x*-3)°
@) Jx

Find, from first principies? the slope of the tangent to the curve
y=x? +2 atthe point (-1, 3).

For the curve y = ax’ +bx + ¢ where a, b, ¢ are constants,

it is given that whenx =1, y=1and % = 1. Show thata =c.

Evaluate:
2 —
@) fim X2
x—=5
x—=>5
. ) 2x* +5
ii lim
@) x2 +3x
X —> 0

Find the equation of the normal to the curve
y =x° =3x* —9x+30 at the point (2,8).

Find the coordinates of the points where the line y =30—-9x
intersects the curve y = x* —3x* - 9x +30



Question 3. (18 marks) (Start on a new page)

(a) ?a/ /

/

The line ] passes through C(-1,2) and has equation y =2x + 4,

The point B has coordinates (1,-6) and the line AB is parallel to /.

(i) Find the length of the interval BC.

(i)  Find the mid-point of the interval BC.

(iiiy  Write down the slope of the line / and use your
calculator to find the acute angle / makes with the x-axis.

Give your answer to the nearest degree.

(iv)  Show that AB has equation y =2x-8.

(v) If P is a point which lies on AB,
and on the line y = 2, find the coordinates of P.

(vi)  Find the length of PC.
(vii)  Find the area of triangle PBC.

(b)  Two perpendicular lines 3x +2y =5 and 4x+ay =5
intersect in the point (1,1).

Find the values of ¢ and b.

(c) Find the perpendicular distance from the point A(5,T)
to the line 3x +4y-18=10.



Question 4.

(a)

(b)

(©

(d)

(c)

(21 marks)  (Start on a new page}
Find the exact value of the following without using a calculator:
1) tan 150°.

(i)  sin®30° +cos230°.
If sing = —g, find all the values of § for 0° < g <360°,

Given 0 is in the second quadrant and cos@ = —% )
find the exact value for sip € +tan@

1 1

Simplify full +
iy fully lI-cos@ 1+cos@

40 metres

130°

80 metres

A field is triangular, with two sides of 80 metres and 40 metres
enclosing an angle of 130°.

(i) Calculate the area of the field.

(i)  Use the cosine rule to calculate the length of the
third side to the nearest metre,



®

Window
15°
tower

30 metres

From a window 30m above the ground, the angle of elevation
of the top of a church tower is found to be 40 *, and the angle of
depression of the bottom of the tower to be 15° .

(i) Find the horizontal distance from the observer to the tower. 2

(ii) Find the height of the tower.

Question 5. (17 marks) (Start on a new page)

(2)

(&)

(©)

(d)
(€)

If o and B are the roots of the equation 2x% —5x—1=0,
find an expression for:

(i  o-+B.
(i)  ap.
(i) a2 + 2.

For what values of k does the expression x* +(k — 3);—%— k=0
have real roots?

X
For what values of k is the expression x2 + k-3+k

A
itive for all val fK?
positive for all values o }{x
Solve 47 -32°)+2=0.

Express 4x* +x—1 in the form A+ B(x +1) + Cx(x+1).

3



Question 6. (18 marks) (Start on a new page)

2x-1for0<x<3

(a) A function is defined as: f(x) = % b dfor3 <<
0 Find the domain of the function,
(ii)  Find the range of the function.
(iii)  Find the value of f(4)- f(2).
(b} For the function y = \/9_—? ,
(i) Find the domain.
(i)  Find the range.
(c) On the same set of axes, sketch the graph of:
(i) y=2- x?.
(i1) y=x.
(iiiy  Shade the region where y <2—x*andy 2 x.
(d) ~ Draw a sketch graph for each of the foliowing functions:
(i xy=-9.
(ii) y=2".
(i) x*+ y' =4
Question 7. (18 marks) (Start on a new page)
(a) ABCD is a quadrilateral with angles as shown.

Find the value of x. Give reasons.



(b)

(©)

(d)

In A ACD, the points B and E lie on the sides AC and AD respectively.

(0 Find the value of x. 3
(iiy  Hence find £ZACD in degrees. 2
Give reasons for your answers.
P Y Q@
X
g R

PQRS is a square. YR bisects £ PRQ.
X lies on PR such that XY _| PR.
Prove that A’ YQR and A YXR are congruent. 4

D c

ABCD is a rhombus in which AD = 6¢m and BD = 9cm.
FA JBD and the points C, B, F are collinear.
Find, giving reasons:

(i) the area of rhombus ABCD, correct to 2 decimal places. 3

(i)  the area of the figure AFCD, correct to 2 decimal places. 3
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