SYDNEY BOYS HIGH SCHOOL

MOORE PARK, SURRBY HILLS

2014

Year 11 Yearly

Mathematics Continuers

General Instructions Total M?rks -90

¢ Reading Time — 5 Minutes s Attempt all questions.
e Working time — 90 minutes

s Write using black or blue pen. Pencil may be used
for diagrams.

s  All questions are not of equal value.

e  Board approved calculators maybe used.

e  Marks may NOT be awarded for messy or badly
arranged work.

» EACH SECTION IS TO BE RETURNED IN A
SEPARATE BUNDLE

Section A: Q1 and Q2.
Section B: Q3 and Q4.

e  All necessary working should be shown in every Examiner: A4 Ward

question if full marks are to be awarded.

o  Leave all answers in simplified exact form unless
indicated otherwise. '
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SECTION A

Start Question 1 in a new answer booklet.

Question 1 (25 Marks) Marks
) What is the range of y =4 —x* ? .
b) Graph the solution of |2x+3 [ 2 on a number line. 2
¢ If f(x) =2ax+ b, find the values of @ and & given that f(——l) =5 and 2
7(2)=-1 |
d) Differentiate with respect to x: ' 10
() 6x° —3x —7x+1
)  —
x
G  4(1-2)
Gv)  In{6x*-3).
x—1
\J
) 3x—4
vi)  xe'
e) Find a primitive of’ 6
® (#-2)
2
R
x
X
iii
(iii) R
f) Sketch the curves in separate diagrams, showing intercepts and asymptotes: 4

0) y=log(x+2)

il =—
@) d x+2

End of Question 1.
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Start Question 2 in 2 new answer booklet.

Question 2 (20 Marks) Marks
a) Find the value(s) of x for which Inx=2Inx | 1
b) 1f f(x)=€" find f(-1)to 4 decimal places. 1
¢) Find the value of the following: 6
3
@ [jVxdx
3
. dx
(ii) —
0 (2x — 3)
e—1 1 .
(iif) J. —dx
. 1 x+1
d) : : : 3
1) Show that g(x) == is an even function.
x —
(i)  State the domain of y = g(}.
¢) Calculate the exact shaded area where arc XY, of length 10z¢m subtends an angle of 2

30° at, O the centre of the circle.

Not to scale
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f) The gradient function of a curve is illustrated by the graph below.

(i) A stationary point is located at x =1.
A) Justify this statement with reference to the graph.
B) Comment on the sign of dy/dx for all x, x #1.
C) What does this imply about the curve y = f (x) ?

2
(ii) The graph of % , related to the above, is given below:

.~

d'y *
dx’ 2
(s} x .
iy “a Sz o Z 2 &

Copy and complete the table below:
x 0 1 2

d’y

a’

Sign of

(iii) What is the nature of the stationary point at x =17

(iv)If the curve y = f (x) passes through (0, O) , find the equation of the curve.

End of Question 2

End of Section A
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SECTION B
Start Question 3 in a new answer booklet

Question 3 (25 Marks)

a) The diagram shows the origin O and the points A(—B, 6) ,B (5, 2) and C (2, y) .
The Iines AB and BC are perpendicular.

¥y

N
B(5,2)
—_ X
/C(z,y) \

Q

NOT TO SCALE

(i)  Copy this diagram into your writing booklet.
(ii)  Show that 4 and B lie on the line x+2y =9.

(iif)  Find the exact length AB.
(iv)  Find the perpendicular distance from O to 4B exactly.
{(v)  Find the area of triangle O4B.

(vi)  Show that C has coordinates (2, —4)

(vii) Does the line AC passes through the origin? Explain. _

{(viii) The point D is not shown on the diagram. The point D lies on the x-axis
 and 4BCDisa rectangle. Find the coordinates of D.

(ix) On your diagram, shade the region satisfying the inequalityx+2y =>9.

b) Find the equation of the normal to the curve y = xlog, x at the point (e, e) . Give

your answer in general form.

€) For what value of x is the tangent to the curve y =e”* parallel to the line y =6x?

Marks

11
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d) The shaded region OABC is bounded by the lines x =0, x =5, the curve y = 3x%,

the line y =4 —x and the x-axis, as in the diagram below.

NOT TO
SCALE

2l 4

(i) Find the co-ordinates of X and 4.
(ii) Find the area of the shaded region QA4BC.

e) . 2 In
Differentiate y = (]n x)2 and hence evaluate j = dx .
1 X

End of Question 3
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b)

d)

o)

Start Question 4 in a new answer booklet.

Question 4 (20 Marks)

d x
Given —(bx) =b"log, b, evaluate I 7*dx correct to one decimal place.
dx ¢

To calculate the area of the region bounded by the curve y = x> —3x and the x-axis

6
between the ordinates of x =0 and x =6, a student used y = Io (x2 - 3x) dx.

a) Explain why the student’s method of calculating the area is incorrect.

b} Find the area of the required region.

_log Vx

Consider f (x)
x

What is the domain of f (x) ?

() Find f'(x) and hence determine all the stationary points.

(ii) Sketch the curveof y = f (x) clearly showing all its essential features.
Differentiate y =log, x.

Determine the equation of the locus of the points P (x, y) equidistant from the y-

axis émd the point (1, O) .

Marks
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f) The diagram shows a cone and a paraboloid. It represents an ice-cream cone which is

completely full of ice-cream and which has an additional scoop of ice-cream on top.

NOT TO
SCALE

To calculate the volume of ice-cream, the arca bounded by the section of the line
y=4x between (0, 0) and (1, 4) , the part of the parabola between (1, 4) R (O, 5)

and the y-axis, was rotated about the y-axis. Determine the total quantity of ice-

cream contained in the cone and the scoop on top, in terms of 7.
End of Question 4
End of Section B

End of Examination
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