SYDNEY TECHNICAL HIGH SCHOOL

(Est 1911)

MATHEMATICS

YEAR 11
YEARLY EXAMINATION

SEPTEMBER 2004

Time allowed : 2 hours
Instructions :

Show all necessary working in every question.

Start each question on a new page.

Attempt all questions,

All guestions are of equal value.

Full marks may not be awarded for careless or badly arranged work.
Approved calculators may be used.

These questions are to be handed in with your answers.

Answers must be written in blue or black pen.
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Question 1

a) Find the midpoint of the interval from A(~3,6) to B(4,0).

b) Factorise fully 124° —4q® — g

¢) Find L (65 ~3x-1)
dx

d) Find the exact value of sin 240°

¢) Solve | x-3|=|2x+1]

f) Lenny paid $207 for a meal in a restaurant. This included a 15% tip.

What was the cost of the meal without the tip ?

g) Solve 6x° =x

g



Question 2 (Start a new page)
a) Evaluate the following correct to 3 significant figures.
X 4% 418’
V23° -18

X+

b) Solve x- = 2
4

¢y Find x, giving reasons

g5¢

c 32

d) i) Sketch y=+9-x*

ii) State the range of y =~9— x*

e) Solve simultaneously for x and y

2x—v=T

x—2y=-1

W)

g}
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Question 3 (Start a new page)

a)
A (4,5)

i) Show that the equation of the line AB is given by
2x+y-=13=0
11} The line AB is produced to meet the x axisat T.
Find the coordinates of T,

iil) Find the distance AB

1v)  Find the perpendicular distance of the point (~1,5)
to the line AB.
v) ABC isaright angled isosceles triangle with £BAC = 90°

Find all the possible coordinates of the point C.

b) Sketch the region satisfied simultaneously by the inequalities
x+y+220 and x-2yz0

{ Your diagram must be neat and clearly labelled )

[
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Question 4 (Start a new page)
a) Find the equation of the line that passes through the point (2.4)

and is parallel to the x axis.

b) I sind=— and & is obtuse, find the exact value of cosd .

LA e

2
¢} Evaluate lim rmx=2
el x—2

V3-42

I
A

= x - yv/6 find the values of x and V.

e) Calculate the shaded area

f) Find the area of triangle ABC correct to 1 decimal place.

8.4 cm
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Question 5 (Start a new page)

a) Simplify /98 —+/8 +12

x+1 ¥t -9

by Simplify  ——
x+2 x°+5x+6

¢} Find the equation of the line which passes through the point (1,4)
and is perpendicular to the line 3x -2y -4 =0, giving your

answer in general form.

d) From a point 26 metres from the base of a tower the angle of elevation
of the top of the tower is 68°. Find the height of the tower,

giving your answer correct to the nearest centimetre.

e) Solve 5sing+2=0 for 0°< 8 <360°

( Give answers correct to the nearest degree )

~3
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Question 6 (Start a new page)
a) Find, correct to the nearest degree, the acute angle the line

3x-y—-12=0 makes with the x axis.

by Use the formula % = lim S+ h) - fx)

fre (3 f/g

to differentiate y =3x* + x by first principles.

¢) A function is defined by

) :{xz -1 for xz 1}

‘x—ljforx<1

i} evaluate f{4)+ F(0)

ii}  Sketch the function y = f(x)

d} A geologist drives 30 kilometres from point A on a bearing of
324° to point B. He then drives 50 kilometres from point B,

on a bearing of 040° to point C.

i} Draw a diagram showing this information
i) Find the size of angle ABC.
i1i} Find the distance of point C from point A.

(Give answer correct to the nearest kilometre )



Question 7 (Start a new page)

a) How many sides has a regular polveon with

-

interior angles equal to 165° 2

b) Differentiate with respect to x

D y=(2x+D{x-3)

v i
) y=—+x
X

¢} Find the equation of the tangentto y=x" —2x* -3

at the point {2,-3}.

d) If f(x)=E+2{x-1)° evaluate ['(2)

]

)
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Question 8 (Start a new page)

LI, TP
a) Evaluate lim Sx Z2x-]

. . I
b}y Prove the identity  tané@ +cotd =

sin fcosf
¢y Differentiate with respect to x.
D v=+x*=5
.. 3x
i) y=
) ) 3
d) 1) Find the gradient of the line 2x+5y +6=0

i) Theline ax+by +11= 0 passes through the point (1,4)
and is parallel to the line 2x+5y+6=0.

Find the values of g and b.

End of Paper
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