SWISS COTTAGE SECONDARY SCHOOL

SECONDARY FOUR
PRELIMINARY EXAMINATION

Name: ( ) Class:
ADDITIONAL MATHEMATICS 4051/01
Paper 1 Tuesday 1 August 2023

1 hour 45 minutes

Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

Write your name, class and index nhumber on all the work you hand in.
Write in dark blue or black pen on both sides of the paper.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fluid.

Answer all the questions.

Give non-exact humerical 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 is expected, where appropriate.

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

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 70.
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1. ALGEBRA

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

_ —b++/b?-4ac

2a

X

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)=cos Acos BFsin Asin B

tan(A+ B): tan Attan B
h 1¥tan Atan B

sin2A =2sin Acos A
cos2A =cos® A—sin® A=2cos? A—1=1-2sin’ A

tan2A= Zta—n?
1-tan® A

Formulae for AABC
a b c

sinA:sinB:sinC
a’ =b? +c*-2bccos A
N
A—ZbcsmA



,m\gg/(ﬂ/hjr szmmfa&b “ (.
7\/: (a*-ab ")
1 Factorise\ 54x° +128 ktompletely. [3]
(22 +U4) IRzt -bz +37.)

g% com ppring L tcvng :

WH= bz, = O \
U9z
4" 9, WS AU Tt

b =22 L (Bxty )(%ﬂ)

2 Q) Given that x*+ 4kx+1=3k =0 has two real and distinct roots, show that k satisfj
4k* +3k-1>0. ( [2] ;

b Yae >0

Cé‘/c]?,z/(/)(/—g/cj .

61~ 2t 41200 3,
Grry 3y )<Y

~/ >0 ;
S ) )
(ii)  Solve the inequality 4k®+3k—-1>0.

CAe-lic41) >0 (/y 4/
,_b[//

(> Joy LT
) \VO /\/(f/ @
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Q) Write down the period and amplitude of Yy =4cos (gj—l. @

anphtud e - LK/
P@VI'UO( - 360 _"»‘/

Z
- 20" [ 4
‘2 u

X
(i) Sketch, on the axes below, the graph of y = 4C0$[—j -1 for 0< x <27 radians. \Lﬂ
= \2

/ =

T 27
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4 A curve has gradient 2(x*+3) at every point on the curve. It is given that the curve passes
through the point (1, 12).
[ —

() Find the equation of the curve.

T
jZCZ'wrs)ai?c 'fZZ2 e 2

Sub(1,12 )

2 = L F601) 4CN\\
c s /

(i) Explain why this curve has no stationary point. \[Xk
= P
2271 2O 29
( - S L
2Ly 20 Ay
LT Y6 7 O AX
Lo Snee |, theve 15 ro Soludron.
Ae Cuvc bac #o StHIONIA Y poiny.
(iii)  Given that the equation of the curve can be written in the form y=P(x), explain(@

2276 7@
g =

P(x) is an increasing function.

(ks
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5 (@) Without using a calculator, and showing all your working, find the exact value of

sin 30° cos 45° +cos30°sin 45° . \&
(5)( 2\ 4/ T3 e + [ \
Nz )e) , e
p _J/- {‘_E :_ﬁz
J/s Jg g //
» s, T8 _ AT
Is 15 = ~
= I8 +43) -
S - ﬁ_\j;j,ﬁ /
Sin
2l X T s
(So_lye cos 2x+§j=7 for 0<x < radians giving your answers in terms of = .
60522”_(;05-3—5- — S 2x s j—?t’ :"J;/z_' \M\

Z —
LWS 2K LD5T —~ 232X o

ZCL?SZZ(%) — Xsint Q%} ~Jz
(0322 - {3 SN 2X =45

|~ 2-3in Z)»C”\[/i g 22 = 5

~23N%x - [3gmex 1Al T C

———————
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Q) Differentiate =
] (1) .
L) gt )
.y 4
= bx (| %7
P 6Z
(l"l:") //
(i) Hence evaluate i - dx.
b
|
(i )L.L)\f-a{( - ,_)J
( P
g(/,ﬁ* Az - [((I—Z‘)j] v
i
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“A

/ the depth of water is

y is the depth of water, t is time in hours and a, b and c are constants.

A

S

£

> the depth of water is 2.7 m. Six hours later, at

9

Atfjigh T

0.1 m.
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This diagram shows part of the above trigonometric function.

Find the values of a, b and c.

(i)

Q)
W\

)

(
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b-17 = &
(i) Find the depth of water after 16 hours. \\{

- —————

Lot »%MK

(i)  Kayaking is permitted when the depth of water is at least 1.4 m.

State the time interval(s) between 0 hour and 12 hours where kayaking is permittem\

————
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8 @ Show that V342 can be written in the form of a+by3 where a, b and c are

integers. st i
/zxﬁ

5J3 !/ 5J’+l

5(3)1J3 +/0f7 +2
75 -}

[7 11 [3
/T/

(b) It is given that ﬁ(x+2i:1—x1. Find %in the form p-+q+/7 , where p and q are
rational numbers.”

— N

L \ ) = [=7 T ar
K > 1~ j”/
Z - [’Zf/_::fz/) )
A0 - -
A \Z -2 4517

5 =201 47217
7~ |
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S )

: d . : .
A curve is such that o =-3. The point !2,—1) lies on the curve and the gradient of the

—

curve at this point is 2.

— —

Q) Find the equation of the curve.
. A
J-3 Az = 3% +C JZ%
~3(2)4c =2 N\
C = > J \N\\
[-2x +8 o = /31 + 82 4O\

.- —.
Show that the curve does not intersect the x-axis.

bt-Uac < O 1/{/&( ( )

($)--4(-2)(0) 2

@ Qg des et S
K \ey po 1 A VU
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10 P 8cm Q

8cm

k cm

1
Sg,,fé Y k cm R

The diagram shows a square PQRS of sides 8 cm each and a triangle PXY.
Xand Y lie on QR and SR respectively, and XR=YR =k cm.

Q) Show that the area, A cm?, of triangle PXY is given by
A=8k - 1 k.
2

X/()(K\

1

Az g Haxsexs)- (2

A
:/‘f/‘,é*YJr\%Ic -
= 2l 7% (Shoton ),

(i)  Given that k can vary, find the value of k for

ich there is a stationary value of A
calculate this value of A.

M’:%’K -~ O
A
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(iii)  Determine whether this stationary value of A is a maximum or minimum value@

AtA
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11 The equation of a circle is x* + y? —6x+8y L
Q) Find the coordinates of the centre of the circle and find the radius of the circle. M
— —_—

Q)C/S

2y =8y 1A = et
o4

—

= D unitp,
SUpnris

(i) Wthat the points A(-5,-4) and B(11,-4) lie.on the circle and that AB is a diamete
of the circle. —_—  — )
—

M pint - ~4

T
2

- QEJ/A)

A
(LB Y JIECARE: (,Mq “KH S
(b
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