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Madeleine Chew
Solutions


Mathematical Formulae
1. ALGEBRA

Quadratic Equation
For the equation ax” +bx+c =0,

b £b* - dac

X =
2a
Binomial Expansion
n n n n-1 n n-2 12 n n-r p.r n
(a+b) =a"+| [d""b+|_|[a""b+..4| |a"TD +..+D
1 2 r
. e n ! -1)..(n-r+l
where 7 is a positive integer and = 1 = n(n ) (n T )
r) ri(n-r) r!

2. TRIGONOMETRY

Identities
sin*A +cos *A =1
sec’A =1+tan’A
cosec A =1+cot °A
sin (A:B) =sin Acos B +cos Asin B
cos(A:B) =cosAcos B Fsin Asin B
tan 4+ tan B
l¥tan Atan B
sin2A4 =2sin Acos A
cos2A=cos’A-sin’A=2cos’ A-1=1-2sin’4
2tan 4
1-tan >4

tan(ArB):

tan2A4 =

Formulae for A ABC
a b c

sin A B sinB B sinC
a’=b*+c*-2bc cosA

A =labsinC
2
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Given that a = \/5 —\/5 , find the value of a”, leaving your answer in exact
form. Hence, or otherwise, and without the use of a calculator, find the exact

value of 2a* —16a* +5.

[3]

A curve, for which Y_ kx* -8, has a gradient of — 4 at x = 2.

(1)

dx
State the value of &.

With this value of &, find
the equation of the normal at point P( 3, -2 ) , [2]

(ii)

(iii)

(1)
(ii)

the equation of the curve y.

Sketch the graph of y* =9x.

[1]

[3]

[2]

You were going through your old notes and happen to come across the
following graph sketched on a piece of paper. It brought back some
memories of your time in SST because you had to draw that graph in a
Mathematics quiz. However, the equation of the function is missing
from the graph. You decided to complete the equation before putting

the graph back into the pile.

2:5

-0ls 0 0.5 1 15

-0:5

/215

35 4 4.5

Given that the y-intercept of the graph is gand that the equation is of

the curve is of the form y=

)

+c, where h, k, ¢ are constants

that need to be determined, find the value of 4, of k and of c. [3]

Page 3 of 7
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2x* +x+1

Express in partial fractions. [5]

Answer the whole of this question on a piece of graph paper.

Variables x and y are known to be related by an equation of the form

b :
y=avx +T, where a and b are constants. The table shows experimental
X

values of the two variables.

1.0 1.5 2.0 2.5 3.0 3.5
y 24 3.9 5.1 6.4 7.4 8.3

(1) Plot y\/; against x and draw a straight-line graph. [3]

(i)  Use the graph to estimate the values of a and of b.

[2]

Given that the roots of the quadratic equation 2x° +x+6=0 are o and .

(1) Find the quadratic equation whose roots are ((x + %J and ( B+ %J . 4]
o
(ii))  Explain why the value for a - f is undefined. [2]
(1) Prove the following trigonometric identity:
1—-cos6 2
(1+COSOJE(coseCO—cot9) . [3]
(1))  Hence, for —7 <0 <1, solve the equation
(cosec@ - cotO)2 =5. 3]
Page 4 of 7
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"

AB is a diameter of the circle with centre O. C is a point on OG produced and
CB intersects the circle at D. OG is perpendicular to AB and OG intersects the
chord AD at E,

(1) Prove that AE x ED = OF x EC. [4]
(i1) Explain why C is at an equal distance from 4 and B. [2]
(ii1) Explain why a circle with BC as a diameter passes through O. [2]

The straight line 3x— y+5=0 and the curve x> +)* —2x—6y+5=0
intersect at two points, 4 and B.

(1) Find the coordinates of 4 and of B. [3]

(1)  Find the equation of the perpendicular bisector of 4B. [3]

(ii)  Find the coordinates of the centre of the circle x>+ y* —2x—6y+5=0
and determine whether the point ( 1, 1 ) lies within, outside or on the [3]

circumference of the circle.

Page 5 of 7
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10.

11.

A piece of wire of length 680m is bent to form an enclosure consisting of a
trapezium ABCD and a quadrant ADE with AB=y m, DE =x m and

BCD =45°
A ym B
!
|
!
'
l
! 0
W 45
E X m D C
(1) Show that the area 4 m” of the enclosure is given by
2+1
A=3a0r Y2H1 2 [4]
2
(i1) Find the value of x, correct to 2 decimal places, for which there is a
stationary value for 4 and determine whether it is a maximum or a
minimum. [5]
A particle starts from a point O and moves in a straight line so that its velocity,
v m/s, is given by v = (3¢ + 5)(t — 5) where ¢ is the time in seconds after
leaving O.
Find,
(1) the time(s) when the particle is at rest, [2]
(i)  the time when the particle passes through O again, [3]
(ii1))  the distance travelled during the third second, [2]
(iv)  the time interval during which the velocity is decreasing. [2]
Page 6 of 7
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12.

)
In the diagram above the line PQ is normal to the curve y = (2x;—1)3 at the
point P(%,%)
@) Find the length of OQ. [4]
(i1) Find the area bounded by the line PQ, the curve y = (2x;—l)3

[5]

and the line x = 3.

END OF PAPER
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Mathematical Formulae
1. ALGEBRA

Quadratic Equation
For the equation ax® +bx+c =0,

_ —b=+b*-4ac

2a

X

Binomial Expansion
n

(a+b)"=a"+ " & b+ a7 b+ .+ " a7 b +..+b"
) ) =

n) n! n(n-1)..(n-r+1)

r

where n is a positive integer and
ri(n-r) r!

2. TRIGONOMETRY

Identities
sin*A+cos?A =1
sec’A =1+tan’A
cosec A =1+cot ’A
sin (A: B) =sinA4cos BxcosAsin B
cos(A:B) =cosAcos BF¥sin Asin B

tan 4 +tan B
1F¥tanAtan B
sin2A4 = 2sin Acos A
cos24 =cos’A-sin’*4=2cos’ A-1=1-2sin?4
2tan A
1-tan’4

tan(AiB) =

tan24 =

Formulae for A ABC
a b c

sinA sinB sinC
a*=b>+c2-2bc cosA

1
~—absin C
262 sSin

Page 2 of 8 [Turn over
Downloaded from SingaKids.com



Find the value of the constant k for which y = x’¢"**is a solution of the equation

2
._d__‘).i_g_y_.=k(é).+y)_

a*  x? dx
[4]
. . d Inx
i) Find —(—). : 2
® = ( ~ ) [2]
- Inx
(ij)Hence find f —-dx.
. B3]
The curve y = f{x) is such that f(x) = 2% , for x>0 .
x :
(iii) Explain why the curve y = f(x) has only one stationary point. 1]
The expression 2x’ +ax* +bx—35, where a and b are constants, has a factor of
2x — 7 and leaves a remainder of -36 when divided by x + 1.
(i) Find the value of a and of . [4]
(ii) Using the values of a and b found in part (i), explain why the equation
2%’ + ax® + bx — 35 = O has only one real root. [2]

As part of his job in a restaurant, John learned to cook a hot pot of soup late at

night so that there would be enough for sale the next day. While refrigeration

was essential to preserve the soup overnight, the soup was too hot to be put directly
in the refrigerator when it was ready at 100 °C. The soup subsequently cooled in such
a way that its temperature, x °C after f minutes, was given by the expression

x =20+ Ae™ where 4 and k are constants.
(i) Explain why 4 = 80. [1]

(ii) When 7 = 15, the temperature of the soup is 58 °C.
Find the value of . [2]

(iii) Deduce the temperature of the soup if it is left unattended for a long period
of time, giving a reason for your answer. [1]

(iv) For the soup to be refrigerated, its temperature should be less than 35°C.
What is the shortest possible time, correct to the nearest minute, that John
has to wait before he could refrigerate the soup? 2]

Page 3 of 8 [Turn over
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(a) The function fis defined, for all values of x, by
fx) = x*(3-4x).

Find the range of values of x for which f is an increasing function. [3]

(b) A particle moves along the curve y = in such a way that the

(3-4x)?

y-coordinate of the particle is increasing at a constant rate of 0.03 units per second.
Find the exact y-coordinate of the particle at the instant that the x-coordinate of the

particle is decreasing at 0.12 units per second. [4]
(a) (i) Sketch the graph of y=10*. 1]

(ii) Given that ;ﬂ = -5-3-;, find the value of 10%. [2]
(b) Solve the equation log, VSx+1+ 2log,3=1log,(2x~3)+log,27. [5]

The population of a herd of deer can be modelled by the function
D =400+ 40sin (—76E t), where D is the deer population in week ¢ of the
yearfor0 < t <24.

Using the model,

(i) state the amplitude of the function, [1]

(iii) state the period of the function, [1]

(iii) find the maximum and minimum values of D, 1]
(iv) sketch the function D =400 +40sin (Z¢) for 0 < t < 24. 2]

(v) estimate the number of weeks for 0 < t < 24 that the population is greater than
420. 13]

urn o
Page 4 of 8 Downloaded fro[g S‘l‘ngaXFdl:c,.com



> <

C (3, 5k+10)
B
D (-2,4)
0 4(6,0) g
The diagram shows a quadrilateral ABCD in which 4 is (6, 0), C is (3%, 5k + 10)
and D is (-2, 4). The equation of line AB is y = 2x - 12 and angle 4ADC = 90°.
(i) Find the value of £. 3]
Given that the perpendicular bisector of CD passes through B, find
(ii) the coordinates of B, [4]
(iii) the area of the quadrilateral ABCD. [2]
Page50f8 [Turn over
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9

10

(a) The first three terms in the binomial expansion of (1+ px)"are 1-48x +960x°.
Find the value of p and of n. [4]

8
(b) In the expansion of (sz + 3) , where a is a non-zero real number, the ratio of
x

the coefficient of the 3™ term to that of the 5% term is 5 : 2.

(i) Find the possible values of a. [4]
(ii) Explain whether the term independent of x exists for the expansion
8
of (2x2 + f’-) : 2]
_ x
YA
1
T(-1,8)
€, ¢
X
A4, 0) O] B(1,0)

The diagram shows part of the curve y =|ax® + bx +¢| where a < 0.

The curve touches the x-axis at 4 (p, 0) and at B (1, 0).
The curve touches the y-axis at C (0, g) and has a maximum point at 7' (-1, 8).

(i) Explain why p = -3. [1]
(ii) Determine the value of a, b, ¢ and gq. : [4]

(iii) State the range of values of r for which the line y = r intersects the curve
¥ =|ax® + bx +c| at four distinct points. 1]

(iv) In the case where r = 2, find the exact x-coordinates of all points of intersection of the
line y =r and the curve y=|ax’ +bx +c|. [4]

Page 6 of 8
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11

S~

co
B

D

S /0 x I 8

Sm

The diagram shows a circular garden. A farmer decides to fence part of the garden.
He puts fences around the perimeter ABCD such that BC=8m,CD=5m,

angle DAB = 90° and angle ABC = 6 where 0° < 6 < 90°.

(i) Given that CM is perpendicular to AB, express CM and 4B in terms of 6. 4]

(i) Show that L m, the length of fencing needed for perlmeter ABCD, is given by
L=13+3cosO+13sin8. 2]

(iii) Express L in the form 13+ Rcos(6 — o) where R > 0 and & is an acute angle.  [4]

(iv) Given that the farmer uses exactly 26.2 m of fencing, find the possible
values of 6. 3]

Page 7 of 8
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12 (a)Itis given that [ f(x)dx = k cos2x — sin3x + c, where c is a constant of integration,
i 1
and that [ f(x)dx = .

(i) Show that k= —212'- . 1]

(ii) Find f (x). [2]
(b) A curve has the equation y = g(x), where g(x)=2sin’ x—sin2x for O<x <.
(1) Find the x-coordinates of the stationary points of the curve. [3]

(ii) Use the second derivative test to determine the nature of each of these points.[3]

(iii) Given that f g(x)dx = ax + bsinxcosx +cos’ x + k, where k is a constant of

integration, find the value of @ and of b. [4]

END OF PAPER
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Mathematical Formulae
1. ALGEBRA

Quadratic Equation
For the equation ax” +bx +c =0,

B -b +b* - 4dac

2a

X

Binomial Expansion
n

n n n n-1 n-2 1.2 n n-r .r n
(a+b) =a" + a'’” b+ a’ " b+ ..+ a’"b +..+b
1 2 r

n) nt n(n=1) . (n-r+1)

r

where n is a positive integer and
rl(n—-r) r!

2. TRIGONOMETRY

Identities
sin*A +cos*A =1
sec A =1+tan’A
cosec A =1+cot ’A
sin (AiB) =sin Acos B+cos Asin B
cos(A + B) =cosAcosBFsin 4sin B
tan A+tan B
1¥tan Atan B
sin2A4 =2sin Acos A
cos2A4=cos’A-sin’4=2cos’ A-1=1-2sin’4
2tan A4
1-tan >4

tan(A + B) =

tan24 =

Formulae for A ABC
a b c

sin A - sinB - sinC
a’=b*+c*-2bc cosA

1
=—absin C
2
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1

Find the value of the constant £ for which y =x

d’y 2y
dx*  x*

A

2 _1-2x
e

dy

dx

is a solution of the equation

+)

4]

Solution

2 _1-2x

y=Xx'e

dy

dx

=-2x

dzy
dx’

-2

2y +2xé""

== x? (—261'2'”) +e (2x)

2 _1-2x 2x
e

+2xe"”

2y

X

-2y+

_ Ay

+2x(=2e"7) + 2"
dx

@ _

4xe' ™ 42"

[Turn over
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2 (i) Find i(ln—x).

2]

Solution

d dnx)

dx  x
x(—) —Inx
__ X

2
X

_l—lnx

2
X

(ii)Hence find f ln—zxdx.
X

3]

Solution

From (i),

fl—l?xdx=lnx “C
X X

f dx fln—xd _—+c
___fln_xd _ln_x.,_c

P,

X2 X X

The curve y = f(x) is such that f(x) = Inx ,for x>0.
X

(iii) Explain why the curve y = f(x) has only one stationary point.

[1]

Solution

o) = Inx
X

£(x) = 1- lnx
For stationary point to exist, f ’(x) =0
I-Inx=0
Inx=1

x=e
Forx>0,y=

f(x) has only 1 stationary point at x = e.

[Turn over
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3 The expression 2x° +ax’ +bx —35, where a and b are constants, has a factor of
2x — 7 and leaves a remainder of -36 when divided by x + 1.

(i) Find the value of a and of b. [4]

(ii) Using the values of @ and b found in part (i), explain why the equation
2x’ +ax” + bx — 35 =0has only one real root. 2]

Solution

®
f(x)=2x"+ax’ +bx-35

7
f(5)=0

T o 70 ae
23) + a3y +h(1)=35=0

33,9070 3520
4 4 2

49a 7h 203

4 2 4
49q +14h=-203——————— 1)

f(=1)=-36
2(=1) +a(=1)> + b(=1)-35=-36
2+a-b-35=-36

49(1+b)+14b=-203
49 +63b=-203
63b=-252

b=-4
a=b+1=-4+1=-3

(ii) 2x° =3x*—4x-35=0
2%’ +ax’ +bx -35=2x-7)(x* +2x+5)=0

For X" +2x+5 , since (2)* =4(1)(20) <0 and the coefficient of * is always

. 2 . .
positive, X~ +2X+35 is always positive.

4 As part of his job in a restaurant, John learned to cook a hot pot of soup
late at night so that there would be enough for sale the next day. While refrigeration
was essential to preserve the soup overnight, the soup was too hot to be put directly
in the refrigerator when it was ready at 100 °C. The soup subsequently cools in such
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a way that its temperature, x °C after ¢ minutes, is given by the expression

x =20+ Ae™, where 4 and k are constants.

(i) Explain why 4 = 80.

Solution

Since the soup is ready at 100 °C initially,
Att=0, x=20+A4e’ =100
A=280

(ii) When 7 = 15, the temperature of the soup is 58 °C
Find the value of £.

Solution

58 =20+80e 71
38 =80e™ "
o5 _ 38

80

—15k=ln§
80

k =0.0496

(iii) Deduce the temperature of the soup if'it is left unattended for a long period

of time, giving a reason for your answer.

Solution

For x=20+80e"“, ast - oo, ekt 50
Temperature of the soup approaches 20 °C

if it is left unattended for a long period of time.

Downloaded from SingaKids.com

[1]

2]

1]

[Turn over



4 (iv) For the soup to be refrigerated, its temperature should be less than 35°C.
What is the shortest possible time, correct to the nearest minute that John

has to wait before he can refrigerate the soup?

Solution
Inﬁ
~(—80y,
20+80e - =35
lnE
80,
80e 5 =15
38
st 15
80
lnﬁ
80 ;_ lnE
15 80
t=33.7
Shortest possible time = 34 minutes

5 (a) The function f'is defined, for all values of x, by
f(x) = x*(3-4x).

Find the values of x for which f is an increasing function.

Solution

f(x)=3x"-4x’
f'(x)=6x-12x
For f to be an increasing function,
f'(x)>0
6x-12x>>0
6x(1-2x)>0

1

O<x<—

Downloaded from SingaKids.com

2]

3]

[Turn over



5 (b) A particle moves along the curve y =
(3-4x)

—in such a way that the

y-coordinate of the particle is increasing at a constant rate of 0.03 units per second.
Find the exact y-coordinate of the particle at the instant that the x-coordinate of the

particle is decreasing at 0.12 units per second. [4]
Solution
16 2
=—=16(4-4x
Y (3-4x)’ ( )
Y _ -32(3-4x)7(-4) = &
dx (3-4x)
@ _ 0.03
dt
d_dy dv
dt dx dt
0.03= i(—O. 12)
(3-4x)’
(3-4x)’ =-512
3-4x=-8
—4x=-11
_u

4

)= 16 _ 1
11, 4
3-4(—
(3-4( 1 )
[Turn over
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6 (a) (i) Sketch the graph of y=10".

(ii) Given that

= 5%, find the value of 10" .

[1]
2]

2x+2
Solution
I A
0 .
/_ 1
> x
. 403
il =—
( ) 2x+2 sx
22,\: _ i
2x+2 5x
22x—(x+2)5x = 3
275" =3
2X
—()=3
2 (5%)
10" =12
(b) Solve the equation log, V5x+1+2log,3=log,(2x-3)+log, 27. [5]
Solution

log, V5x+1+2log,3=log,(2x-3)+log, 27
log, V5x+1=log,(2x-3)+3-1

l 2x-3
log, V5x+1= sz)ﬂogz 2?
log, 2

log, m =log,(2x - 3)% +log, 4
J5x+1=4y2x-3
Sx+1=16(2x-3)
Sx+1=32x-48
27x=49

49

x [ J—
27
or x=1.81 (3sf)

[Turn over
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7 The population of a herd of deer can be modelled by the function
D =400+40sin (% t), where D is the deer population in week ¢ of the

year for 0 < t < 24.

Using the model,

(i) state the amplitude of the function, 1]
(ii) state the period of the function, 1]
(iii) find the maximum and minimum values of D, [2]
(iv) sketch the function D =400 +40sin (g t) for0 < t < 24. 2]

(v) estimate the number of weeks for 0 < t < 24 that the population is greater than
420. 3]

Solution

(i) D =400+ 40sin (g t) for0 <t <24
Amplitude = 40
(i) Period = 2 =12

6

(i11)) Maximum D = 400 + 40 = 440
Minimum D =400 — 40 = 360

(iv)
D
A
—4440
Fa00- = = = = = s G 4
—4=s60 ' "
| |
| |
| |
| |
1 1
| |
| |
| |
| |
1 1¢
1 1 >
0 12 24

(v) 400+ 40sin (% t) =420

[Turn over
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40sin(% £)=20

sin(% £)=0.5

Basic angle =%

nt_n 57 13m 17w

6 66" 6 6
t=1,5,13,17

No of weeks = (5-1) + (17-13) =8

[Turn over
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>

C (3k, 5k+10)

B
D(-2,4)
= X
X A4 (6, 0) >
The diagram shows a quadrilateral ABCD in which 4 is (6, 0), C is (3k, 5k + 10)
and D is (-2, 4). The equation of line AB is y = 2x - 12 and angle ADC = 90°.
(i) Find the value of £. [3]
Solution
Gradient of line AD = 4-0 = L
-2-6 2
Gradient of line CD = 2
Sk+10-4 )
3k+2
Sk+6=06k+4
k=2
Given that the perpendicular bisector of CD passes through B, find
[Turn over
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(ii) the coordinates of B, [4]

Solution

Midpoint of line CD = (%,22—4) =(2,12)

Gradient of perpendicular bisector of CD = —%

Equation of perpendicular bisector of CD:

-1
_12=""(x-2
Y 2( )

1
=——x+13
Y 2

To find intersection point between equation of line 4B with perpendicular bisector
of CD: solve simultaneously

1
=-——x+13
Y 2
y=2x-12
—lx+13=2x—12
2

2.5x=25
x =10,
y=8
B=(10,8)

(iii) the area of the quadrilateral ABCD. [2]

Solution

Area of ABCD
116 10 6 -2 6

210 8204 0
=2148 4+ 200 + 24 — (48 — 40 + 24)|

T2
=120 units?

[Turn over
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9 (a) The first three terms in the binomial expansion of (1+ px)"are 1-48x +960x°.

Find the value of p and of ».

Solution

1 +p0)" = (o) @0° +(}) G + (“) (px)? +

n(n 1) -

=1+ npx + ——p?x?
Comparing coefficients of
X -mmeee- np =-48
R n(n-1) »? =960
. o -48
Solving by substitution: p = ——
n
n(n 1) - ( ) _ 960
;1 _2
n 6
6n-6=>5n
n=>6
-48
=—=-8
P 6

X

4]

8
(b) In the expansion of (2x2 + ﬁ) , Where a is a non-zero real number, the ratio of the coefficient

of the 3™ term to that of the 5" term is 5 : 2.

(i) Find the possible values of a.

4]

Solution

General Term, Ty, = (8) (sz)g_r(%)r

2= (5) @) = (5) @@

;
(s

s = () @y (j)‘* ) @*@* (@)
28(64)a> 5
70(16)a* 2

35844> = 5600a*
5600a* - 35844 =0
a*(5600a> —3584) =0

, 3584
- : a=—__, 14
a =0 (Rejected) or 5600 == a =t

[Turn over
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8
(i) Explain whether the term independent of x exists for the expansion of (2x2 + ﬂ) . 2]
X

Solution

For term independent of x, power of x =0
Considering the terms in x of the general term,

(x2)8—r (x)—r — x16—3r

Supposing 16 —3r=0,r = 13—6 (not a positive integer/whole number)

Term independent of x does not exist.

A
y
10 T(-1,8)
C(, g)
0.0 S B0 > x

The diagram shows part of the curve y =|ax’ +bx +c| where a < 0.

The curve touches the x-axis at 4 (p, 0) and at B (1, 0).
The curve touches the y-axis at C (0, g) and has a maximum point at 7' (-1, 8).

(i) Explain why p = -3. 1]

Solution

The curve is symmetrical about the line x = -1.
x-coordofA=p=-1-2=-3

[Turn over
Downloaded from SingaKids.com



(ii) Determine the value of each of a, b, c and q.

4]

Solution

y =Im(x+3)(x —1)|
Atx=-1,y=8

8 = [m(2)(-2)|
m=2or-2

For y=|lax’+bx+c| wherea<0, a=-2

y=|-2x"+bx+c|
“2x* +bx+c
=-2(x-1)(x+3)
=-2(x"+2x-3)
b=-4,c=6

Atx =0, y=6. Therefore g = 6.

(iii) State the set of values of  for which the line y = r intersects the curve

y =|ax” + bx +c| at four distinct points.

[1]

Solution

0<r<8

(iv) In the case where r = 2, find the exact x-coordinates of all points of intersection of the

line y = r and the curve y =|ax’ +bx+c]|. [4]

Solution
Line: y =2
Curve: y=|-2x*>-4x+6|
“2x*-4x+6=2 “2x*-4x+6==-2
2x° +4x-4=0 or 2x°+4x-8=0
x*+2x-2=0 x*+2x-4=0

_ —244/22-4(1)(-2) _ —244/22-4(1)(-4)

B 2(1) B 2(1)

—2+V12 —24v20
X = orx =
2 2
x=-1%++3 x=-1++5
[Turn over
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11

5m C

The diagram shows a circular garden. A farmer decides to fence part of the garden.
He puts fences around the perimeter ABCD such that BC =8 m, CD =5 m,

angle DAB = 90° and angle ABC = 6 where 0° < 6 < 90°.

(i) Given that CM is perpendicular to 4B, express CM and AB in terms of 6. [4]
Solution
o = cCM
sinB = 3 C
CM = 8sinf
cosd = % 8
BM = 8cos6
D
B/ |wm
sin® = % 5
DP = 5sinf
AB = 5sinf + 8cosf C 0 p

[Turn over
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(ii) Show that L m, the length of fencing needed for perimeter ABCD, is given by

L=13+3cosO+13sinl.

Solution
D
cosO = C?P
CP = 5cosf 5
MP = 8sin@ — 5cos0 = AD
C 7]

Perimeter ABCD
=5sinf + 8cosf + 8 + 5 + 8sinf — 5cos0O
=13 + 3cosf + 13sinf

2]

(iii) Express L in the form 13+ Rcos(6 — ) where R > 0 and « is an acute angle.  [4]

Solution
L =13+ 32+ 132%cos(6 — a) tana = ?
= 13 ++/178cos (6 — 77.0°) a=770°

(iv) Given that the farmer uses exactly 26.2 m of fencing, find the possible values of 6.[3]

Solution

13 + V178 cos(8 — 77.0°) = 26.2
V178 cos(8 — 77.0°) = 13.2
13.2

cos(@ —77.0°) = —
( ) V178
Basic Angle = 8.4°

6 —77.0° =84°,-84°

6 = 85.4°,68.6°

[Turn over
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12 (a) It is given that f f(x)dx = kcos2x -sin3x+c, where c is a constant of integration,

T

6
1
and that x)dx =—.
{f( ) ==

(i) Show that £ = —2% .

Solution

T

[kcos2x — sin3x]g =3

f T T I 0_1
cos 7 — sin- (cos)—3

k_oy_pt
2
_k_4

2 3
re_8_ 52

3 3
(ii) Find f (x).

Solution

f(x)= i(—2zcos 2x —sin3x)
dx 3

= —2%(—2 sin2x)—3cos3x

= ?sian—3cos3x

[1]

2]
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(b) A curve has the equation y = g(x), where g(x)=2sin’x—sin2x for Osx <.

(i) Find the x-coordinates of the stationary points of the curve.

Solutions

y= 2sin® x —sin2x
d_y =4sinxcosx—-2cos2x=0
dx

2sin2x-2cos2x =0
sin2x =cos2x

tan2x =1

. b4
Basic Angle = -

4
2x=£,5—n
4 4
T Sw
X=—,—
8 8

3]

(ii) Use the second derivative test to determine the nature of each of these points.[3]

Solution

2

dy =4cos2x -2(-2sin2x)

2
X

=4cos2x +4sin2x
At x = E,

8
dzy

— = 4cos£+4sinz >0
dx’ 4 4

. . 1
Minimum point at x = 3

At x=5—j[,
8

2
d’y = 4coslo—n+4sin10—ﬂ <0
dx’ 8 8

. . Sw
Maximum point at x = R
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(iii) Given that f g(x)dx = ax +bsinxcosx + cos” x + k, where k is a constant of

integration, find the value of @ and of b.

Solutions

f 2sin® x — sin2x dx

=[1— cos2x — sin2x dx
sin2x | cos2x

= 2
2sinxcosx 2cos®x — 1
=Xx— + +C
2 2 )
= x — sinxcosx + cos?x — S+ C
a=1,b=-1

END OF PAPER

4]
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