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NAN HUA HIGH SCHOOL

PRELIMINARY EXAMINATION 2014

Subject : Additional Mathematics
Paper : 4047/01

Level :  Secondary Four Express
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Duration : 2 hours

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on all the work you hand in.
Write in dark blue or black pen on both sides of the paper.
-You may. use a soft pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correcting fluid / tépe.

Answer all the questions.

Write your answers on the separate writing paper provided.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in
‘the case of angles in degrees, unless a different level of accuracy is specified in the
vquestion.

The use of an approved scientific calculator is expected, where appropriate.

“You are reminded of the need for clear presentation in your answers.

- . At the end of the examination, fasten all yodr work securely together.
* The number of marks is given in brackets [ ] at the end of each question or part
question.

The total number of marks for this paper is 80.

This paper consists of 5 printed pages.
: ) ~ Page 1 of 5



340

Nan Hua High School
Preliminary Examination 2014 . Additional Mathematics 4047/01
Mathematical Formulae
1. ALGEBRA
Quadratic Equation

For the equation ax® + bx + ¢ =0,

~b b —4ac

2a

Binomial Theorem

(@a+b)" =a" +‘(ﬂa""b-+(§ )a"‘.zbz g +[n)a"“’b’ totb",
¥

L n 1 . (n—
where # is a positive integer and =T = nn=)..(n=r+
rj ri{n-r)! !

2. TRIGONOMETRY
Identities
sin’4 +-cos?4 =1
sec’4 = 1+ tan’4
cosec’d = 1 +cot’4
sin{A+ B)=simn AcosBtcos4dsm B
cos(4+ B) = cos Acos B F sin Asin B
tan A+ tan B
1¥tan Atan B
éin 24=72sin AcosA

tan( A + B) =

cos24=cos® A—sin® A=2cos> A—1=1-2sin* 4

Formulae for AABC

a . b ¢
' sin4” sinB _sinC

" a? =b% +¢2 ~2bccos A

A ='—1-bcsinA
2
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1 Given that sm A4 = ~% where 180°< 4<270°and sin B ——-'% where 90° < B <180°,

find tan (A4 -+ B) without using a calculator. [2]

: 2 - A prism has a square base of side of (2++/3)m, and its volume is (11+6+/3) m>.
Find, without using a calculator, the height of the prism in the form (a Ve ) m,

where a and b are integers. [4]
x 10
'3..." Find, in ascending powers of x, the first 4 terms of the expansion of (l - ~3—) .
3 2 x 10
Hence, find the coefficient of x in the expansion of (2 + —) (l - 5) . [4]
_ x
4 (a) Find the value of a and % for which {x —4<x<7 } is the solution set of
k—x*>ax. : [2]

(b) - Iftheline y=4x—1meets the curve ky—8x = 2k x* +1, find the range of
values of k. [4]

5. Given the roots of 9x* ~13x+36 =0 are &’ and B, find the quadratic equation(s)
whose roots are a’and #° . (71

o .. ... cott@—cos’O
6. Prove the ldentlty W = C()t2 90054 e. [3]

R (@  Solve the equation 310g§ x—4= 4log_8 | | _ 4

(b) Solve the simultaneous equations
Iog{x—-Sy‘J:2 :
x=y [71

1 ;
2x-Zy -
T2 _—6 e~

Se

Page3 of5 .
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8.

10

11.

- constants.’ Using experimental values of x and y,a graph was drawn in which lg

Water is poured into an empty inverted right circular cone at a constant -
-The cone has a base radius of 6 cm and a height of 12 cm.

) Find the rate of change of the height of water level when the wate .

3 cm high.
(i1) State, with reason, whether this rate will increase or decrease as /i vi - .

Ci

B

The diagram shows two circles Ci and Co. The ‘equation of circle Cr wis: . .
x* +y* —8x+2y—63 =0. AB is the diameter of circle Cy, and the tang:. < :

at point B has a gradient of — % . Find

(i) the centre and radius of circle Cj,
(i1) the coordinates of point B given that its y-coordinate is negative,
(iii) the equation of circle C;.

(a) Without the use of a calculator, find x such that cos2x =sin 230° wher-
. —180°<x<180°.

(b) Evaluate cos(cos"l (— %) ~cos™ G—i—D without using a calculator.

The Vaﬁables x and y are related by the equation .y =10"* 4*; where k and 4 are-

plotted on the vertical axis against x on the horizontal axis. The straight line whic:a vau
-obtained passed through the points (20,.0.36)-and (35, 1.20). Find

@ the values of £ and 4, . P

x

(i)  the coordinates of the point on the line at which y = 10 20
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12.

13.

(2)

(b)

2lnx .
The normal to the curve y = ——— ,at the point where the curve crosses the
: x

x-axis, passes through the point (4, p). Find the value of p. [4]
6 2

Given that [ f(x) dx=9 and [ f(x) dx=3, find
1 i .

M [—:—z—f(x)] dx. [3)

6
(i)  the value of the constant m for which I[f(x) + mx] dx=—42. {3]
2

A Ferris wheel with a radius of 8 m is rotating at a rate of 3 revolutions per minute. The
height of a chair on the Ferris wheel (measured from the ground) can be modelled by the

equation, # = acosk?+b where a, b and k are constants and 7 is the time in seconds after .

the ride starts. At the start of a ride when = 0, a chair on the Ferris wheel starts at the

®

(ii)
(iii)

- lowest point, which is 2 m above the ground.

Explain why the maximum height of any chair on the Ferris wheelis 18 m "

above the ground. [1]

Show that the value of kis {% . ‘ ' [2] .

Find the values of a and 5. : : [4]
"~ End of Paper ~

‘Page56f5
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Answer Key
16 2. (5-243)
63
10 , 40 o2 4(a) a=-3, k=28
3.1 —3—x+5x X +...; 6 ® k<l or k>8

5. 27x* #35x+216 =0

1
7(@) x=— or 64
(@ x 2

() x=-161, y=-322

8(1)) 0.849 cm/s
(i1) the rate will decrease

9(i) Centre: (4, -1), Radius = 8.94 units
i) B(0,-9) ‘ '

(i) (x-2)*+(y+5°>=20

10(a) —110°, —70°, 70°, 110°

11G) 0.76; 1.14

16 (ii) (7.17, - 0.358)
) T
12(a) -3/2

(0)) 4% i) -3

13Gii) -8; 10

Page 6 of 5




AM Prelim 2 Paper 1 Solutions

S/no | Solutions
1

4 5
=—+1+—
12 ( 16)

1 16 16

X
3 21 63

A
4 M
i3
3| 5
5
12
tan(A+B)=M _
1—tan Atan B
3.3
-4 12

) aepf3 o 1163

: @+v3]
114643
B T+443
_ 114643 7-443
C7+43 7-43
T+ 23-443-72
- 49-48
a-b3=5-23

Hence the height of the prism is (5 ~243 )IL
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x)“’ 10 x) 10Y x> (10 (x 3
-2 =1 =+ =) =+
3 103) (23 33
:1—&x+5x2—'i9x3+...
3 9

(3]

:[4+£+—9,‘)(1—%qx+5x2 —%Q—Jf +)

x x°
Coefficient of x: (4)(— l;—)-) +(12)(5) + (9)(_ %9)

=—io—+60—40

6= .

4(a)

k—x*>ax

x*+ax—k <0

if —4 <x <17 is the solution, then
(x+4(x-7)<0

x> -3x-28<0

By comparing,a=-3, k=28

4®)

At pt of mt ersection,

k(4x—1)—8x =2kx* +1

2l +(8—4k)x+(1+k)=0

Since line meets curve, discrimin ant: (8—4k)*> —4(2k)(1+k)>0
64 — 64k +16k> —8k —-8k* >0

‘ 8k* ~72k+642=0
1 g k*-9%+8>0

(k=8)(k—1)>0
k<l or k=8




9x* —13x+36=0

; azﬁ2=(aﬁ)2=-3—9§=4

aff=2 or -2
2 , 13
2, 5o 13
a +p 5
(a+,3)2—2a,8:%

(+ p) =5 +2ap

When aff=-2, (a+ﬂ)z=§—4<o (NAsin ce (o + B) > 0)
When afi=2, (a+ﬂ)2=g+4-_.i92
7
a+ f=+—
F 3

a’ +ﬂ3=(a+,3)(oz2 —aﬁ+ﬁ2)

Equations required: x*+ —;%x +8=0

27x* +35x+216 =0

cot’ @—cos’ @
cosec’ftan’ @
cos’* @

_ sin’@

1 (si?e
sin2 8\ cos? @

=cos’ 9[0052 49[ : 12 —1)]
L -\sin"@

=cos’ 0(cosec29 - l)

=cos* Gcot’ @

—~cos’ @
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7(a)
Jlogg; x—4=
log, x
3(loggx)’ ~4log, x—4 =0
Let y=log,x
23yt —dy-4=0
By+2)(y-2)=0
2

==~ or =2

Y 3 y
2
log8x=—§ or loggx=2
x=83 or  x=§
x=—1— or x =64
4 -

x-y
x-Sy
x-y
x-5y=9x-9y

7(b ~
(b) log,(x 5y)=2

:32 =9

4y =8x
y=2x

2x—

S¢ % =6-e"
SeZX—x = 6__ex—2x
S5¢"=6-e™”
Multiply by e”
5¢”* —6e* +1=0

(5¢* ~1)(e" ~1)=0

x,=,ln~l- or  x=0 -
FEAY x=

| Whenx=-1.609, - y=-3219

Whenx=0, y=0, logg(x—-sy) is undefined, so NA
x=y

Ans:x=-1.61, y=-3.22




8(7)

By similar A,

6cm

yE 2cem

dh _ dh dv

lnes %

dieav'" T ar

=4X6

732

= -8— or 0.849cm/s
3z

.. . 8
The water level is increasing at a rate of Ew
T

or 0.849 cm/s

8(ii)

dh dh dV 4 24
-——:—x———-:—-x6:
dt dv dt b’ 7h?

As t increases, h increases, therefore the rate will decrease.

(i)

o(ii)

¥’ +y* -8x+2y—-63=0
(x-4)? ~16+(y+1)* -1-63=0
(x—4) +(y+1)* =80
Centre: (4, -1), Radius = +/80 = 8.94 units
y+1
eqof AB: ——=2
x—4
y.=2x~—v9i

At B, (x-4)*+(2x—8)* =80

(x—4"+4(x-4)* =80
5(x—4)2 =80
(x-4)’=16
x—4=4 or -4
x=8 or 0
y=7 or -9
B(0,—9) smcethe y—coord is negative -
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9(iil 1=

(i) centreof C,: (iﬂ, —l—_2)=(2,~5)
27 2

radius of Cy: J(2—0) +(=5+9)* =+/20

egof C,: (x=2)>+(y+5)* =20

10(a) | cos2x =sin 230°
=—sin 50°
=-c0540°
basic £ =40°
since -—180°<x<180°
—360° <2x <360°
2x=140°, 220°, —140°, —220°
x=-110°, -70°, 70°,.110°

10(b)

Let A=cos™ (— é)
5

cosAd = ——3~
5

Let B=cos” 12
‘ 13 13

cosB = 2 B
13

cofeas'(-2)-cos!(12]]

=cos(4—-B)
=cosAcosB +sin Asin B

L6
SA13 SAL3
-36+20

65

1@ | y=10"*4*
lgy=—k+xlg4
1.20-0.36
T 35-20
A=1.14(to 3 5f)
Using (35,1.20): 1.20=—k+35(0.056)
k=0.76

=0.056




11(ii)

y= 10—;_0
lgy=——=—k+xlg4
200
=-0.76 +0.056x
(0.056 + -l—)x =0.76
20
x=7.16981=7.17
x —

lgy=——=-0.358
gy="oo

The pomt is (7.17,—0.358)

‘1‘2(a)

2
when y=0,hl—f=0
X

x=1

xz(—z—) =2l xx(2x) "
dy  \x

dx x*
_2x—4xhx 2-4hlx

4
X .)C3

2-4mn(l) _
W

gradient of normal at this point = -%

gradient of tangent at this poimnt =

Equation of normal:
1
—0=——(x-1
y ;=D

—liel
7 2 2

when x =4,p=4[—_)+_;:=__

2

12(b)
1)

357
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(ii)

x)+ mx dx —42

[
I

2

f(x)dx {’"" } =42

(9—3)+5"(36—4)=—42

16m =

m=-3

48

13(i)

max h=8+8+2=18m

i -.max height of a chairis 18 m abovethe ground

13(ii)

h=acoskt +b
3rev/60s
lrev/20s

lrev/l()s
2

jod = — =20
per k

k=2
10

13(iii)

h=acoskt+b
Whent =0,

Whent =10, his max:
V3

acos —

{10

eql +eq2:

acosO+b=

2

)(10)+b =18
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READ THESE INSTRUCTIONS FIRST

Write your name, class and index number on all the work you hand in.
Write in dark blue or black pen on both sides of the paper.
You may use a soft pencil for any diagrams or graphs.

Do not use staples, paper clips, highlighters, glue or correcting fluid / tape.

Answer all the questions.

~ Write your answers-on the separate writing paper provided.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place
in the case of angles in degrees, unless a different level of accuracy is specified in
the question.

The use of an approved scientific. calculator s expected where appropnate

You are remmded of the need for clear presentatlon in your answers.

At the end of the examination, fasten all your work securely together.

The number-of marks is given in brackets [ ]at the end of each question or part
question.

The total number of marks for this paper is 100.

This paper consists of 8 printed pages.
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Mathematical Formulae
v 1. ALGEBRA
Quadratic Equation

For the equation ax® + bx + ¢ =0,

Binomial Expansion

n_ n n n-1 -n n-2y2 n n-ryr n
(a+b) =a" + . a b+ 5 a“b +.+ a7 +..+b
¥

o n nl n(r-1).(n-r+1)
where 7 is a positive integer and = =
r}) rin-r)! r!

2. TRIGONOMETRY
Identities

- sin?4 +cos’4 = 1
sec’4 =1+ tan’4
cosec’4 =1 + cot?4
sin(A4 =+ B)=sin 4 cos B+cos 4 sin B

cos(AxB) =cos Acos B¥sin Asin B

tan A4+t
-tan(AiB)=_w
: 1¥tan Atan B

sin24 =2sin Acos A
c0s 24 = cos® A—sin® A =2cos? A—1=1—2sin’ 4

tan2d = 2204
I—tan® 4
- Formulae for AABC - -
o a b ¢

sind- -sinB sinC

a® =b*+c* —2bccos A

1

- Page20f6
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347

1.

e

(a) The term containing the highest power of x in the polynomial f(x) is 2x*
and the roots of f(x)=0 are2 and —7. f(x) has a remainder of —72 when
divided by (x +1), and a remainder of —80 when divided by (x—1).

- (i) Find the expression for f(x) in descending power of x.
(i) Explain why the equation f(x) = 0 has exactly 2 real roots.

6x> —3x—2

- (b) Express
(b) Exp 4x3 —12x* +7x =21

in partial fractions.

(a) (i) Sketch the graph of y =5-[2x” —x—15| for —4<x <5.
(i1) Hence find the value(s) of & such that the equation
le2 -x— ISl =5—k has exactly 2 solutions.

(b)  Solve the equation|-3x +18/= 6x +|x — 6.

(@ (@) Solve the equation 6sin’ _’25 —2cos’ x=1 for 0° < x <360°.
(i) State the number of solutions of the equation
6sin? g —2cos? x=1 in the range —1080° < x < 720° .

(b) Solve the 'équation sin2y=cos” y for 0<y<9.

(4]
(2]

(6]

“-

(2]

(4]

(4]

[1]

(5]

The function f is defined by f(x)=a tan(g)-bb , where a and b are positive integers

and— 7 <x < 7. The graph of y = f(x)meets the y-axis at the point where y.= 3, and"

(5

(1) State the period of f.
(i) Find the values of g and b.
(1i1) Sketch the graph of y = f(x).

- Differentiate tan’ 60 with respect to 6. Hence find
@  [tan®6Osec* 66 a8,

(i) [sec'60d6.

(1]
[2]

2

mn

(1]
B3]

Page 3 of 6
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6. Solutions to this question by accurate drawing will not be accepted.

-‘,
A

The diagram shows a kite ABCD in which A B and C are points on a circle C;. The
- coordinates of 4 and C are (=2, 7) and (6, 1) respectively.

The lines AC and BD intersect at point E, and point B lies on the curve 4y = x> +7.

6)) Find the coordinates of B, if the coordinates are integer values. [5]

(i)  Given that BE : ED =2 3, find the coordinates of D. (3]

(iif) - Show that point E is the centre of the circle C;. 31

(iv)  Calculate the area of the kite ABCD. [2]
7. A container consists of a cone (of radius r cm) fixed to the top of a right circular

cylinder of radius » cm and height # cm. Given that the height of the cone is 2r cm
- and that the volume of the container.is 757 cm?,

@) show that 4 —7—f - —i-r , [2]
r

(i1) determine, with explanation, whether 4 is an increasing or decreasing
function, ‘ (2]

(iii).  show that the total. surface area, A cm of the container

’ is given by N
A=(J_;1)7zr2+15°”. o 2]
3 r ;
If r varies, :

(iv) -showing full-working, determine whether the
stationary value of 4 is a minimum or
maximum. [4]

s cm

_Page4of6
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8. A particle moves in a straight line so that its displacement, s metres, from a fixed

- point Ois given by s =4e™ +107—7 for 0<# <T, where ¢ is the time in seconds
after passing O, and T is the time in seconds when the particle first comes to rest.

1) Find the initial position of the particle. 1
(1) Find the initial velocity of the particle. {21
(iii) Show that T = %% . A 2]
The particle then travels at a constant acceleration of 10 m/s” for the next 2
seconds.
(iv)  Sketch the velbcit&—tiine graph for the particle for 0 <z <(T +2). [2]
%) Find the total distance travelled by the particle in the first (T +2)

seconds. 3]

9. In the diagram, 4B and AC are tangents to the circle at point D and E
respectively. BC intersects the circle at points F and G.

4

C F—G B
Given AE = EC and AD = DB, prove that
) AEx BC= ACx ED, ‘ ' - *:{ﬁ'

(i) BD* = BGx BF . N | - tﬂ

. Page5of 6
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10.  The diagram shows part of the curve y* =x+16. The line y = x — 4 meets the curve

11.

-atpoints 4-and B.

>X
() Find the coordinates of 4 and B. 3]
(i1) Calculate the area of shaded region bounded by the curve and the
straight line 4B. . , [4]

The diagram shows a glass window, ABCD, consisting of a trapezium ABED.

in which AD// BE and a right-angled triangle BCE. It is given that AB = 17.5
cm, BC =42.5cm, and 4B and BC intersect each other perpendlcularly at B,
and ZEBC =28, where @ varies.

B

425 cm

D . E. . C

® Show that the perimeter, P cm, of the glass window ABCD is -

P =60 + 60 cos26 + 25sin 26 . o - 3]
(ii)  Express P in the form ‘
a+bsin(26 + a) where .a,b-> 0and 0° < @ < 90°. - [4]
(iii)  Find the value of @ for wﬁiqh P =100 cm. 3]
(iv)  Find the maximum value of P and the corresponding value of 8 . {21
— End of Paper — _ -

Page 6.0f 6
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Answer Key

1. | (ai) f(x)=2x" +13x* —8x* —17x~T0

6x’ —3x-=2 1 N 2x+3
4 —12x* +Tx=21 (x-3) (4x>+7)

(b)

2. |(ai) y=5-]x" —x-15]

(-2.5.9) G.5

//\x//\

(0.25,-10.125)

-4,-16)

(5, -25)

(aii) Value of k=50r —16 <k < —-10%

1
b) x=1—
(®) x 2

3. | (a) x=60°, 300° (aii) 10

s 3z Sz
=0.464,—,3.61,—,6.75,—
® y > 5 5

4. | (@) 27 (i) a4, b=3
(iif)

(i) 18tan® 60sec* 60 (i) i-lgtan’ 660+C (i) %tan69+itan3 60+C

18
6. |G BG5,8) (i) D(~2.5,-2) (iv) 62.5 units?

: 75 2 . . .
@) h=;7—§r (iv) A4 is a minimum value

8. () -3m from O (ii) —10m/s (v) 20.6 m

" Page7of6
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(i11) VA

20

-10

10.

11.

(1) 4 (9,5) and B (0,—4) (ii) 121.5 units >
P Corresponding value of §=11.3°
Maximum value of P =125m

(i) P=60+65sin(20+67.4%) (iii) 37.3° (iv)

Page 8 0f 6
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NHHS Preliminary Examination v‘2014- Sec 4 Additional Mathematics Paper 2 Solution

| Question ~ Solution
f(x)=(x—2)(x+T)ax’ +bx+c)

| comparing coefficentof x* :  2x* =ax

1(2) (i)

4
a=2

i F1)=-80
(- 2)(1+7)2x1? +bx1+c) =80

S(=)=-72 o
(~1-2(-1+ D@ x (1) +bx-1+c)=-T72
95—9¢=—18——————— )

Solving Equation (1) and (2)

b=3

c=5

s ()= (= 2)(x + T)2x% +3x+5)
=2x* +13x° -8x* —17x~70
f(x)=0
1@ | 2y + 7)@x? +3x+5) =0
(x—2)=0 or (x+7)=0 or 2x*+3x+5=0
x=2o0r x=-7

The quadratic equation 2x” +3x+5=0 has discriminant

b2 —4ac=3% —4x2x5=-31<0
It bas no real roots. '
Hence, f(x) =0 has exactly 2 real roots.

Let f(x)=4x> —12x> +7x-21
f(3)=4x3>-12x3>+7x3-21=0
2. (x-3)is a factor of f(x).

By long division , B

Fl)=(x=3)4x>+7)

1(b)

6x>-3x—-2 4 . Bx+C
4> —12x* +Tx—-21 (x-3) (4x*+7)
6x* —3x—2=A(4x* +T)+ (Bx+ C)(x ~3)

Subx=3, 6x3%>-3x3-2=4(4x3>+7)
A=1 -
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Question ce Solution
Sub x=0, 6x0°-3x0-2=1x(4x0*+7)+C(0-3)
C=3
Subx=1, 6x1>=3x1-2=1x(4x1*+7)+(B+3)1-3)
B=2
6x* —3x-2 1 . 2x+3

45 —12x2 +7x—21  (x-3) (42 +7)

i |7 5—[2x? —x-15|

(-2.5, 5) , 3. 5)

0 > X

~-10

(0.25, -10.125)

(‘41 ‘16)

(5,-25

2(a)(ii) | Value of k=5or 16 <k < —10%.

|-3x+18|=6x+[x—6|
I.—3(x——6)| =6x+‘x—6l
|—3]]x—6)—]x—6| =6x
|x—6| =3x

-‘x:—6=3x or x—6=-3x .

: ’ 1
x==3 or x=1—
2(b) 5

Check: =1l
x=-3

LHs_=|—3(—3)+18{=27 LHS:I— 3(1%)+18
RHS =6(-3) +|-3—6|=—9= LHS

N
~x=-3 is rejected. RHS=6(-)+

=13.5

1% - 6{- =13.5=LHS
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Solution

Question

| 3@0

6sm2%—'2cos2x=1

3(I-cosx)—2cos’x—1=0

3-3cosx—2cos’x—1=0
2cos’x+3cosx—2=0
(2cosx—1)cosx+2)=0

.- 1
cosx =2 (rej smce—1< cosxél) Or COSx =—

x = 60°, 300°

it 3 @)E)

There are 5 complete revolutions in -1080° < x < 720°.
No. of solutions = 5.x 2=10

3(b)

1or tany=

sin2y =cos’ y
2sin ycosy =cos’ y ;
cosy(2sin y —cosy) =0
cosy=0
y:'7—[0r‘3£0r§7£
27 297
1
9 .
Basic angle =0.463648

y=0.464,3.61,6.75  Ans:y=0.464, % 3.61, 37” 6.75,—52£

40

The period of fis 27 .

4(ii)

atan(g)+b=3
2
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Question . o Solution

4(iii)
X
=4tan| — |+3
d (2j

21.29 g

5
%(tan369)=3tan2603e02 60.6

=18tan? 6@sec? 60

5(@) j 18 tan’ 60sec? 60 dO = tan® 660+ C,

jtanz 60sec? 66 dO = Ilgtan3 60+C

5(id) s , 1., ‘
[ (sec? 66~ 1)sec? 60 a6 = tan’ 60+C

j sec’ 660 do — j sec? 66 de.:%.tan’ 60+ C

J‘sec4 60 d9—étan60=;1§tan3 660 +C

_[sec“ 60 do = %tan 60 + 1—18—:tan3, 60+C
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Question

Solution

6(i)

The mid - pomt of AC: E= ( 5

6-2 1+7
)
=(2,4)
7-1 3

_gradient of AC = =——

-2-6 4
. 4
gradient of BD = 3

Equationof BD: y-4= g(x -2)

4 4
=Xt ———— 1
y=3%+3 1)

substitute (1) into equation 4y =x* +7

4(ix+i)=x2 +7
3 3

3x* —16x+5=0
Bx—-D(x-5)=0

X==

3
(rej " x - coordinate of B should be an integer)

Sx=5
y=38

~B(5,8)

6(ii)

BE =/(5-2)* +(8 —4)? =5 units

ED=5x§=l-5—um'ts
2 2

Lét point D (%, y)

Je-2 + (-4 —E (x—2)2+(§)(

R @

| sassﬁm "y = i(’x +1)into eq (2)

(x—2)? +(—(x+l) 4y? ~225 -
)
(-2"= 4. 25

x—2=45 or —45

x=6.5 (rejsince x - coordinate of D is negative) or —2.5

225
—2? =22
) 4

365
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Question

Solution

4
y= (5)(—2.5 +1)=-2
. D(*Z.S,—z)
Alt’e;native Method:
Considering similar-triangles / gradients
8-4 2 5-2 2
4-y 37 5-x 5
y=-2, x=-2.5
D(-2.5,-2)

6(iii)

- 1
adient of AB = —— = —

& ' 5+2 7

8-1

2

gradient of BC = sTe- -7

gradient of AB x gradient of BC = -1
. AB 1 BC,/ZABC =90° )

- Since 4, Band C are points on the circle,

AC is the diameter of the circle. (1t< in semi - circle)

.E is the-mid - point-of diameter 4C

hence it is the centre of the circle

6(iv)

Area of ABCD

2117

-25 6.5 -2
-2 1 8 7

1
=2 (4-25+48+35 4175412 - 5+16)

= 62.5 units?
Alternatively,
1

Area of ABCD == ACx BD

- Ltoxzs
2

=62.5 units?

7()

Volume = %71?2 @ry+m*h="157
§r3 +r*h=175

h=———r
3
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Question |

Solution

(i)

h=—2-Zr

P 3
Elﬁ _—150 2

dr r? 3

= _(@+§) <0 for all real values of v >0

r3

Therefore, h is a decreasing functdion.

(i)

A=l +2mh+m® | .

=mNart +r? +27n’(§——§—rj+7zr2
r

1(G1v)

.7’2

2 )
d Az(ﬁ_%)2z+300n

ﬁ:(\/—_%)zm_BOn

P

>0 for all real values of r >0

Therefore, the stationary value of 4 is a minimum.

8()

s=4e> +10t—-7

Initial position =4 €% +10(0) -7

86

v=-20e" +10

Initial velocity = —'20é’5 © 110
=—10m/s
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- Question R, Solution o
: Yo =51
8(iii) v 20e™ +10
At Instantaneous rest, v = 0
—20e™ +10 =0
e—Sl — _1_
2
[ = — lln l)
5 \2
r--1 (- 2)
5
2
= —— (shown)
8(vi)
) A
20
0 In2 Arz
5 e
-10
8V latt=0, s=-3m
—s{ 122
att=E1—g, s=4e ( d )_+10(_ln_2_)_7
, 5 5
=(2In2-5m or-3.6137m
Sincein the next 2 seconds,
the particles travels at a constant acceleration,
“its-velocity at t = l%z- +2is (0+2x10) =20m/s .-

hence the distance travelled = 3’;&0 =20m
.. the total distance travelled in the first (T +2) seconds
=3-2m2-5)+20
=22-2In2=206m

Gy
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| Question Solution
LEAD = LCAB (common/)
M) | 4E=EC, AD=DB (given)
LAE _4D_ 1
TAC 4B 2
o. AEAD is similar to ACAB (SAS similarity )
iE— = ‘—E—Q (corr.sides of similar As)
AC BC
AE xBC = ACxED (shown)
Alternatively,
AE=EC, AD=DB (given)
AE_4D 1
AC AB 2
ED 1 . .
"7 (mid -point theo rem)
AE _ED
AC BC -
AExBC = ACxED (shown)
) /GBD = /DBF (common/)
%@ | ,GpB=/DFB (tangent - chord theorem)
. AGBD's similar to ADBF (AA similarity )
BD _GB (corr.sides of similar As)
BF DB o
BD* = BGx BF (shown)
10(i) (x-4)?%=x+16
x? -8x+16-16—x=0
x> -9x=0
x(x=9)=0
x=0 or 9
y=—4 or 5

-4 (9,5) and B (0,—4)
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Question

Solution

- 10(ii)

Area of required region

= Area of AADB — Ls(y2 —16)dy+2x

3 5
2 3 \

[ -1oh

3 4
3 0

405-41 g5t
3 3

=121.5 units *

v

11(i)

EC =42.5sin(26) - B

BE =42.5c0s(26) 175 em

ZABF + ZBAF =90°
ZABF + ZEBC =90° F

425 cm

DE = AF =17.5cos(26)
BF =17.5sin(26) -

D E C

| AD = BE—BF =42 .5cos20)-17.5sn(20) . - .

P=AB+BC+EC+DE+ AD
=17.5+42.5+42.55in(26) +17.5cos20) +
42.5cos(28) —17.5sin(26) ‘
= 60+ (42.5-17.5) sin(20) + (17.5 + 42.5) cos(26)

=60+ 60cos(26) +25sm(26) (shown)

10
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Question Solution
Let 60cos(28)+25sin(26) = bsin(26 +a)
11(i) = bsin(26)cosa + bcos2f)sin
bcosa=25————— D
bsina=60————— 2)
. M+ :  b(cos’a+sin’®a)=25"+60"
-"" b2 — 652
b=65 or —65 (regj--b>0)
2) bsma 60
—(_1; ’ boosa 25
tana =24
a =67.380°

. P =60+ 65sin(20 + 67.4°)

100 = 60 + 65sin(26 + 67.380°)
11(i) _| 40 = 65sin(26 + 67.380°)

sin(20 + 67.380°) = 20
7765

Basic £ =37.97987°

0° < 26 < 90°

67.380° < 26 + 67.380° <157.380°

=20+ 67.380° =180°—37.97987° =142.02°

0 =137.3°

Maximum value of P occurs when sin(26 + 67.380°) =1
(260 +67.380°) =90°

."Corresponding value of §=11.3°

Maximum value of P=60+65x1=125 cm

113iv)

11
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