Question 2 (12 marks). Use'a SEPARATE Writing Booklet.

(a)
()
©
(d)

(e

®

‘Evaluate |- 7]-]- 9

Given f(x)=x- 1 evaluate I (%)
x

Find the area of the triangle formed by the line 3x + 8y — 4 =0 and the x and y
axes.

Solve for x: lx - 3] >2

Write down the equation of the circle with centre at the origin and passing
through the point (5,7).

Find the equation of the line passing through the point (3,0) and the point of
intersection of the lines x+ y+1=0and 2x-y-4=0.

Question 3 (12 marks). Use a SEPARATE Writing Booklet.

(@

(b)

©
(d)

(e)

Given that sin@ = J_?—S: and cosé@ < 0, find the exact value of tané.

sin(90° - @
Simpli X
plify sin{180° — @
Solve for @:siné = —0.5 for 0< @ < 360°

Inan 1sosceles triangle the equal sides measure 15c¢m and the equal angles

measure 37°. Find the length of the remaining side, correct to 2 significant
figures.

Draw, on separate axes, a possible graph of the quadratic function of the form
y=ax’ +bx+c.

@) ifa<0and A>0
(i1) ifa>0and A<0

Gii) if a>0and A=0
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Question 4 (12 marks) Use a SEPARATE Writing Booklet.

Marks
.. On separate number planes, draw neat sketches, showing important features,
of the following;:
@ f(x)=2-x* 2
® f)=(x-1? ‘ 2
(c) x?+y?=5 2
1
d =
@ 7 x+2 2
x?, forx<0
e x)=
(©) 7(x) {x+l,forx>0 2
2
®  S)=va-x
Question 5 (12 marks) Use a SEPARATE Writing Booklet.
(@) Differentiate the following functions:
Q) ye=x?+n 2
3x°
' 2
.. X
) y= 771 _’
(i) y=(x?=x) ?
(iv)  y=x*(x-1)°, leaving your answer in fully factorised form. 3
(b) What can be said about the function y = J(x) if:
) J'(x) =0 for all values of x. .
(i1) J'(x) is a linear function. 1
(i)  f(a)=-/(-a) .
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Question 6 (12 marks). Use a SEPARATE Writing Booklet.

(a)

(b)

(©)
C))

Given the points P(2,-2) and 0(-4,6),

@) . find the length of the interval PQ

(if) show that the midpoint of PQ is (-1,2).

(iii) find the equation of the straight line joining the point (4,-3) to the
midpoint of PQ.

Find the equation of the straight line that is perpendicularto y =5x+2
and passes through (1,5).

Find distance from the point (1,-2) to the line y=x+6

Shade the region on the number plane for which y=x? +4x and
¥ < x+1 hold simultaneously.

Question 7 (12 marks) Use a SEPARATE Writing Booklet.

@

(b)

Given the quadratic function y = x? + x +1 whose roots are a and S,
write down the value of:

(1) a+f
i) af

(i11) —;— + %—
(iv) a®+p?

Given a function y=x? +x,

() find the gradient of the tangent to the curve at the point 4 (-1,0).
(i) show that the equation of the normal at 4is x—y+1=0.
(iii) find the coordinates of the point B where the normal meets

=x? + x again.
Yy
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Question 8 (12 marks) Use a SEPARATE Writing Booklet.

(a)  Factonse fully, the following:
@ x* +125x
()  40x* +11x-2

(iii)  100- (40 —r)?

3
x? -4

(b) State the largest possible domain for the function f(x)=

(c)  Whatis the minimum value of f(x)=x?-10x+219

(d If f(x)=x*-2x+4 find the value(s) of x for which f(x) =7

Question 9 (12 marks). Use a SEPARATE Writing Booklet.
(a) Solve 3" -1)(3* -9)=0
(b)  Explain why there is no solutionto 2 -cosx =0

(c) : y
NOT TO SCALE

Y

B > c

In the diagram, ABC is an isosceles triangle where AB= AC.
DE is parallel to BC.

(i) Show that A4DE is an isosceles triangle.

(i)  Show that DB = EC.

Question 9(d) is on the next page.
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Question 9 (continued) '
d) / \ Mark

()  Given Z4BC=LACD, show that A4BC ||| AACD._ c 2
/ -/-7.) __

(i)  Hence showthat AC? = ABx AD. y C b \ \,‘_Lb/ 2

(iii)  Find the length of AB if AC=6cm, AD=4cm. ) 1

Question 10 (12 marks) Use a SEPARATE Writing Booklet.
(@  Show that 2sinx - cos? x + 2 = (sin x + 1)? 2

by (@ Write down an expression for the discriminant of the quadratic

equation x> +S5x +a’ =0. 1
(i)  Hence, find the value(s) of a for which the function s 5
f(x)=x? + 5x + a® is positive definite.

() A ship sails from port 4, 30km due East to port B. It then sails a further 18km
in the direction 155°T to port C.

@) Draw a neat sketch of the above information. 1
(i) Show that ZABC =1{5°. 1
(i)  Find the distance from port 4 to port C, correct to the nearest metre. 2
(iv)  Find the bearing of port C from port 4, correct to the nearest degree. 3

End of Paper.
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KNOX GRAMMAR SCHOOL
MATHEMATICS DEPARTMENT

Mathematics
Year 11

Total marks (120)

General Instructions
® Reading time — 5§ minutes

® Working time ~ 3 hours
® Write using blue or black pen

® Board-approved calculators
may be used

® All necessary working should
be shown in every question
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YEARLY EXAMINATION

Attempt Questions 1-10

All questions are of equal
value

Use a separate Writing
Booklet for each question
An answer booklet must be
handed in for each question.
If a question is not atjempted

please write N/A or@ ont of
the answer booklet
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Total marks (120)
Attempt questions 1 - 10
Al questions are of equal value

Answer each question in a SEPARATE Writing Booklet. Extra Writing Booklets are
available.

Question 1 (12 marks) Use a SEPARATE Writing Booklet.

@

(b

(©)

(d

(e)

®

(2

Find the value of (2°7 +1) correct to two decimal places.
Solve 1-3x>10 and graph the solution on the number line.

Give the exact value of sin300°

Express the answer to 0.0034 x 1.2 in scientific notation, correct to 2
significant figures.

Solve for x: 2?1-—2-1- =1

Find integers @ and b such that ! =a-+b.
1-42

Write down the equation of the straight line inclined at 135° to the positive x
axis.
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