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ASSESSMENT TASK # 2

Mathematics

General Instructions

Reading time — 5 minutes,
Working time ~ 90 minutes

Write using black or blue pen.
Board approved calculators may
be used.

Each section js 1o be returned in a
Separate booklet, clearly marked
Section A (Questions 1 and 2), Section
B (Questions 3 and 4), Section C
(Questions 5 —7)

Each booklet must also show your
name.

All necessary working should be
shown in every question,

Extension 1

Total Marks - 80 marks
¢ Attempt ALL sections
*  All questions are NOT of equal
value.

Examiner:  E. Choy



SECTION A

Question 2: [10 Marks]

Marks
Question 1: [12 Marks] Marks Y
(2 Use your calculator to find 1
correct to 3 decimal places
|
®) Express 300" in radians, giving your answer in terms of 7 1 H An arc 4B of length 7 cm of a circle of radius 5 cm subtends an angle 6
i atthe centre O. If AB i the chord, find
) () Z40B in radians. 2
(©) Differentiate
) tan(x+1) 2
(if)  The area of sector AOB. 3
(ii) et 2
(ii)  The area of the segment enclosed between arc AB and chord 4B, 2
@ Find
) (iv)  The ratio of arc 4B to the length of chord AB, 3
@) jmba
| END OF SECTION A
i
!
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(i) i
|
(© Find b
JimSnSE
% 7x
Show all working. |
i
|
|
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SECTION B (Start a new booklet
(¢ new booklet) Question 4: [15 Marks] Marks
Question 3: [11 Marks] Marks . x
@) Let f(x):3cos(2x +~]
(@) Given that 3
Cos2x = cos’x —sin’x (i) State the period of f(x). 2
(i) What s the range of f(x)? 2
@ Show that cos*x = 1(1+cos2x) 3 (i) Sketch the curve of y= f(x), for 7 <x <7 3
() The diagram shows the region bounded by the curve y= &, the 4
) ) X~ axis, the y — axis and the line x =2, °
(i)  Hence evaluate 3 ) The shaded area is rotated about the x - axis between x £Dandx=2.
. Find the exact value of the volume of the solid generated.
5
f cos’x dx
o
®) The diagram shows the area bounded by the y - axis, the curve y=yi
and the line y =2,
©)
Find the area of the shaded area.
) Q
) Copy the diagram in to your answer booklet.
Prove that AC is parallel to DB. 4
END OF SECTION B
B fofs Page 5 of &
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SECTION C (Start a new booklet)

Question 5: {8 Marks]

1

(i)  Copy and complete the table of values for y= T
+x

exact form,

—
x 0 i 1 %2

Question 6: [8 Marks]

The sketch above shows the curve y= ¢ and the points P(0,1) and
QL) on the curve.

(i)  Show that the equation of the chord PQis (e~Dx-y+1=0

(if)  Find the area enclosed between the curve y=¢"and the chord PQ.

Give answers in

2

Marks

4
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Question 7: [16 Marks]

(@ (i) Onthe SAME diagram, sketch the graphs of y= ¥ and y=5-x%, 3
showing all intercepts with the coordinate axes.
(i)  Onyour diagram, indicate the negative root, @, of the equation 2
Pretas
(iii)  Show that ~2< @< —1 2
(iv)  Use one iteration of Newton’s Method, starting with x =~2 to show 3
that o is approximately
_18
e+8
o g . 1-0082x 3
® Find m—xl——
(c) Prove 7" +13" +19" is a multiple of 13, if n is odd. 3
THIS IS THE END OF THE EXAMINATION
Page Tof 8
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Question S

@

.
Y 1+x?

o T Tl |

O ° 1% 1% [#% (& |

? g B
@  Method ‘:J..Tx" - g[y. +y,+40, +7,)+200)]

-lxl 1+l+
23 5

431
=—=]1-10513
3%

? dx 1-0f
Mecthod 2:

47 251
= e
60 780
81
390

Question §

@

(i)

Chord through P(0,1) and O(L,€) :

-1 _x-0
1-0
=x(e~1)

(e-Dx—y+1=0

A = I;[(e~1)x +1-e"Hx
: =[(e-l)fz.z_+x—e'}:
=(‘_;.l+1—¢)—(—1)

)

<

|

~
-

~
-

4 4
513

—+ —)+2x

]

. 4,10 2-101 4 1)
SR -TL1+4X5+2J+ 3 L2+4x +$J
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Question 7
@ ®

(i’)‘ see diagram
G) Le f()=eF 542
“Tew f(-2)=1-T18, f(-)=-0-838

Since the function is continuous in the interval, and there is a sign change,
we conclude that
& Yies between —2 and -1,

{iv) Newton's Method states that if 2, is an spproximation 10 a rool, then

zz=§—fL'(é)-) is & better approximation (under certain conditions).

Given f(x)=e ¥ =5+ x% then j"(x)=-%¢'ix +2x

Here g =-230

2
 1-cos2x . 2sinfx _f. sinx| __ . _
®  m— =i —{,}%,}-2“-2

@P(nx 131 7" +13" +19" forodd n
Let n=2m=-1
PQ)* T+13+419=39=3x13

- P(Dis wue

Assume P(K) is true ie 13| 7* +13' +19* forodd k

e 7' +13' +19" = 13R for some integer R

RTP P(k+2) is true ie RTP 13] 7%°2 4137 +19**?
Consider 7% +13%7 419472

T 41307 41942

=71 x 7' +13' x13" +197 x19*

= 73T +13 4+19%) + (13 - T x 13 + (197 = 7*)x 19
=737 13" +19*) +120x13" + 312x 19"

=7}13R) +13(120x 13*™" + 24 x19*) [NBkz1)
=13(49R%120x13"" +24x19")

=130 {Q an integer]
o P(k+2)is true if P(k)istrue
So by the principle of mathematical induction P(k) is true for odd k.



