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1. ALGEBRA

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

_- b++b? - dac

2a

X

Binomial expansion

(@+b) =a" +§ga”'1b +§zga”'2b2 PO A b",
2 2 g

a@0_  nl _ n(n— 1)..(n— r+1)
r!
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where n is a positive integer and €' @ " (n r )

2. TRIGONOMETRY

Identities
sin?A+cos?A=1.

sec?A=1+tan?A.
cosec?A=1+cot?A.
sin(A B)=sinAcosB cosAsinB

cos (A B)= cosAcosB F sinAsinB

tanA *tanB
+ - = -
tan(A —B) 1 FtanAtanB

sin 2A = 2sinA cos A
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cos2A = cos?A— sin?A = 2cos?A—-1=1-2sin?A
2tan A

tar12A=72
1- tan“ A

Formulae of A ABC
a _ b _ ¢

sinA sin B sinC

a?=b?+c2-2bccos A

1
A= 2bcsinA
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1  In 2005, Andrew bought a painting. In 2008, the value of the painting is estimated to be
$3878.58. The value V (t), in dollars, of the painting t years after being purchased is given by
the function V (t) = 2400 e, where Kk is a constant.

(@) What was the value of the painting after 10 years? (4]

(b) If Andrew intended to sell the painting after its value had at least doubled,
which is the earliest year that he can sell it? [2]
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2 (@) Prove that 3 cos? x + sin? x = 2 + cos 2x. [3]

Hence, using your result from part (a),

(b) (i) find the exact value of 3 cos? 22.5° + sin? 22.5°, [2]
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(ii) solve the equation 6 cos? x + 2 sin® x =5 for 0° < x < 360°. [4]
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3 It is given that f(x) = x> + ax? + bx + 5, where a and b are constants, has a factor of x — 1
and leaves a remainder of — 1 when divided by x — 2.

(@) Find the values of a and b. [3]

(b)  Using these values of a and b, factorise f(x) completely into three linear factors,

using surds where necessary. [3]
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A miniature model in the shape of a triangular prism is shown above. A piece of wire,
36 cm in length, runs through all the edges of this triangular prism.
The cross-section of the prism is an equilateral triangle of side x cm and the length of

the prism is y cm.

(i) Show that the total surface area A cm?, of the prism is given by

AzﬁT‘”x%%x. [4]
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(ii) Given that x can vary, find the value of x which gives a stationary value of A. [3]

(iii)  Justify if A is a maximum or a minimum for this value of x and find this

stationary value of A. [3]
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5 (a) Without using a calculator, find the values of the integers a, b and c for which the

solution to the equation 5x — \/g =4 + \/gx is a+by3 . [4]

(o
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(b) Itis given that sinsin A = g where A is acute, tantan B= 1—52 and that A and B are in
different quadrants. Evaluate, without using a calculator, the values of
G) sin (g —B) , 2]
(i) tan2A . [2]
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6 (a) Solve the equation 6%6%—1)=12. [4]

(b) A curve has the equation y = xe®*.

@) Find % [2]
2

(ii) Find the value of k for which % =ke3X(2 +3x). [3]
X
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40 m
18 m

The diagram shows a play area for babies that is surrounded by partitions at PQ,

QR and PS, where PQ = 18 m, PS = 40 m, angle SPQ = angle QRS = 90° and the
acute

angle PSR = 9 can vary.

(i) Show that L m, the length of all the partitions can be expressed as
L = 58 +40sinsin 6 —18coscos 6 .

KCPSS 2023/Sec 4Exp/5N Prelim AM P2
[Turn over

[3]



14

(i) Express L in the form 58 +Rsin(® — a), where R>0and0 <& <90 . [4]

(iii) Given that the exact length of all the partitions is 74 m, find the value of 4 . [2]
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8 The equation of a curve is y =x,/x+1.

d 3x+2
—(xvx+1)=
(@) Show that 9X 2x+1 [4]

(b) A particle moves along the curve such that the x-coordinate is moving at a constant
rate of 0.2 units per second. Find the rate of change of the y-coordinate at the point
where x = 5. [2]
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(c) Using your result from part (a), evaluate [ 3_1 2\/% ax. [4]
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9  The equation of a circle with centre Cis x2+ y2 —8x—2y—152=0.

(i) Find the coordinates of C and the radius of the circle. [4]

(ii) Show that the point P(9, 13) lies on the circle. [1]
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(iii) A line, [ is parallel to the tangent to the circle at P. Q is a point on line [ such that P is the
midpoint of the line QC.

(a) Find the equation of the line I. [5]

(b) Explain if the line [ will intersect the circle. [1]

10
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A y =sinx

The diagram shows part of the curve of ¥ =S X.

x=E
3

A is a point on the curve that lies on the line . The line AC is perpendicular to the x-axis.

(i) If the normal of the curve at point A meets the x-axis at B,
find the exact coordinates of A and B. [6]

(ii)
KCPSS 2023/Sec 4Exp/5N Prelim AM P2
[Turn over



20

D is a point on the x-axis such that the shaded area OAC and triangle ACD are equal.
Find the distance BD in the form # [6]
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