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Topic 1

Set Language and Notation

1 (JO6/P2/06)

Question 1

Thinking Process

(a) (i) Shade the region where the circle representing
Physics and Chemistry overlap but out of the
circle representing Biology.

(i) Shade the entire region that is out of the circle
representing Physics but in the circle repre-
senting Chemistry and the circle representing
Biology.

(b) # Draw the 2 cases of subsets and disjoint sets.

2

Solution
N B
@ c
P B
G) @
c
P B
(b) £=20 £=20
F E S
W,
4 0
16—x+x+10—x=20
26-x=20
x=6

(1) Maximum value of n(F nS)=10

Minimum value of n(FnS)=6

(i) Maximum value of n(FuS)=20
Minimum value of n(FFuS)=16

(D06/P1/01)

Question 2

Thinking Process

(i) The symbol for ‘not an element is €.

(i) The elements that are not in set B is denoted by
B.

(i C and D are disjoint sets.

Solution with

i xed.
(i) n(B)=16.
(i) CAD=4¢.

CnD=¢ but n(CnD)=0. Do not write
CnD=0.
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3 (JOS/P2/Q8) 4 (DO5/P1/Q2)
Question 4
Question 3
Thinking Process Thinking Process
() Since n(CND)=k, (a) (i) The whole set of B which is out of A
. (i) The whole set of B with the region out of A.
nC)=7xn(CND) = n(CND')=7k-k=6k. (b) (i) The intersection of A and B but out of C.
Similarly, n(DNC')=4k -k =3k . (i) The whole of B and C but out of A
(i) Given that n(C'\D')=165 000 , find n(s) . Solution
Solution @ () A'nB.
. (i) BudA'.
M ¢=12k
C ° D (b)y @ €| 4 B AnBnC’
2k
C
n(CND"Y=Tk-k
=0k .
() ¢ A B A'n (Bu ()
n(DNCHY=4k-k
=3k
(i) Given n(C'ND")=165 000
= n(g)=6x165 000
=990 000 ¢
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dy 3-1
: Atx=1, 227 43m
Topic 16 dr_ 1
Differentiation and Applications Y & &
At dr dr
=2x3
=6

*. The rate of increase of y when x =1 is 6 units / sec.

3 (JO6/P2/Q4 a)
1 (JO6/P1/Q1)
Question 3
Question 1 Thinking Process
Thinking Process @) di &) = f(x)- &)
X
. ) i . dy ) _ .
Differentiate the equation to find ™ and substitute x=2 SOIutlon
into 3—§ to find gradient. (a) % e = gec? x- e
Solution
4 (JO6/P2/Q9)
y=(x-1)2x-3)°
j_y: (x-1)-82x-3)-(2)+2x-3°-(D
X
=(2x-3) - [16(x-1)+(2x-3)]
=(2x-3) - (16x-16+2x—3)
=(2x-3) - (18x-19)
At x=2, gradient of curve Question 4
=[22)-3]"-[18(2) - 19]
=36-19
=17
2 posr201) Thinking Process
(i) Let 120 = total surface area of the cuboid and make
h the subject of the formula.
(i) Find the volume of the cuboid and substitute the
. expression for h into the formula for V.
Question 2 ax | o
(i) Equate 5 to the expression of h found in (i). Find

Thinking Process dv
—— and substitute the value of x in and show that

# Find d dx
dx v
dy dy dt w0
Apply related rate of change: dy _a9y dat . dx .
. e dtdx Solution
SOIutlon 1) 2(2x)(x)+2xh +2(2x)(h) =120
2 p—
y=Gx-1)-Inx :2x2+xh+2hx_60
dy 1 =2x" +3hx =60
52(3’“_1)'[_]“1“)'(3) = 3hx = 60— 2x7
* 2
- 60 —-2x
= 31 +3 Inx = h=—_

X 3x
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(i) V' =(2x)(x)(h)

_ 5,2 60- 2x°
3x

=2x? 20 2
x 3

3
=40x — 4% (shown)

(iii) podx
4x  60-2x7
> —=
3 3x
=12x =180 - 6x2
=18x? =180
¥ =10

3
V= d0x— 2
3

AT
dx

dv
& _40-4010
1 (10)

=0 (shown)

At x* =10,

ooV has a stationary value when %= 4%

5 (DO6/P1/03)

6

(DO6/P1/Q9)

Question 6

Question 5

Thinking Process

(i) Find d_y Substitute x=2 into d_y
dx dx
. ) . dy
(i) Find &y given that 5yza~5x.
Solution
. 8
i =
-y (3x—-4)
y=8(3x-4)"
dy -3
—=-163x-4)"-(3
™ ( )3
48
(3x—4)
At x=2, d_y: _483
dx (6-4)
48
8
=06

.. Gradient of curve at x=2 is —6.

(i1) @\}z%é‘x
~—0p

Thinking Process

dy

(i) # Apply quotient rule to find — . Show ——
dx dx

(i) # Find co-ord. of P and Q.

Solution
_ 2x—4

© x+3
d_y_ (x+3)(2)-2x-4)
dr (x+3)?
_ 2x+6-2x+4

(x+3)
10

ez

Since (x+3)* 20, = _ 10
(x+3)

no turning points.

2x—4 _0
x+3
= 2x-4=0
= x=2

Pis (2. 0)

(i) At y=0,

ALPQ, 0), % 3 103)2
10

25

2
Gradient of tangent = 3

2
-0=—(x-2
y 5 (x=2)
y= %x - % (equation of tangent)

4
At x=0, =——
Y=y

ooy

.. Area of APOQ = % x (2) x (%)

_4 sq. units
5 °

dy

#0.

5 >0, the curve has
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November

2 0 0 9

PAPER 2

; means “ before that, do this ! ”

Answer all the questions.

1 Topic: 2

Question 1

Thinking Process

(i) To find range # find f(x) for x> 0.

(i) Tofind ' & let y=1f(x) and express x in terms
of y.

(i) # Domain of f-'(x) = Range of f(x).

Solution

(1) Range of f: f(x)>l Ans.
e

() f(x)=e*"

Let f(x)=y

= y=¢""
Iny=Ine™"
Iny=x-1

corem
£(y) =1+1ny|
or f’l(x):l+ln|x| Ans.

(i) Domain of f~!(x) = range of f(x)

domain of f™': x> l Ans.
e

2 Topic: 12

Question 2

Thinking Process

(i) Expand using binomial theorem for up to four
terms.

6
(i) Expand (2—%} up to the term x® Multiply
6
(1+x)® and (2—%} up to term X°.
Solution
6
. h_X
o (23]
x) <Y
=2545C,(2°| -2 | +°C, (" -=
1(2) ( 2} (2 ( 2}

3
+°C,(2)° (—%J o

=64+ 6(32)(—%} + 15(16){%} + 20(8)(—%} +..

=64 -96x+60x> —20x>+... Ans.

6
() (1+x)° (2 - f}
2
=(1+2x+x2 )64 - 96x +60x* - 20x° + ...)
S —20x%° +120x%° =96 + ........

= 43+

coefficient of x> =4 Ans.

Topic: 8

Question 3
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Xy
110

100

90

80

70

60

50

40

30

20

10

Thinking Process

(i) Form a new table for x against xy and draw
the graph.

(i) To find a and b # rewrite the equation in
linear form: Y = mX + C.

Solution
®
x 2 4 6 8 10
y 6.24 2.82 1.79 1.33 1.05
ny 2496 | 4512 | 64.44 85.12 105

4

Topic: 16

Question 4

AN

AN

AN

AN

AN

\
AN

X X
= xy=a+bx
= Xy=bx)+ad ... M

from graph, using two points, 4(1.2, 16.5) and

B(8.5, 90), gradient = 202165 TS0,
85-12 73
from equation (1), gradient = b

b=10.1 Ans.
from equation (1), y-intercept = a
from graph, y-intercept =5

a=5 Ans.

Thinking Process

To find stationary points # find

d_y and equate it
dx

to 0 to solve for stationary points.

d?y

To find the nature # evaluate >

2
If %<0 at the given value of x, y is maximum.
X

d’y

X2

If

>0, y is minimum.

Solution
y=x>+3x>—45x +60

d—y:3x2+6x—45
dx

For stationary points, L4 =0
dx

= 3xi+6x-45=0
¥ +2x-15=0
(x+5)x-3)=0

x==-5 or x=3

When x=-5, y=(=5)+3(-5)" —45(-5)+60
=—125+75+225+60=235

When x=3, y=03)+33)" -453)+60
=27+427-135+60=-21

coordinates of the stationary points are
(-5, 235) and (3, —21) Ans.

. L.d
Differentiating Y wrt x.
dx
dZ
LY _6x+6
dx

2
When x = -5, Z—);=6(—5)+6=—24 <0
X

(-5, 235) is a maximum point on the curve. Ans.

2
When x =3, Z—);=6(3)+6=24 >0
X

(3, —21)is aminimum point on the curve. Ans.



