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Mathematical Formulae
1. ALGEBRA

Quadratic Equation

For the equation ax* + bx +¢ =0,

Binomial expansion

n n n) o n) w22 L n
(a+b) =a" + A N S A S
r

%

nJ n! n(n—=1).(n—r+1)

. o 1n—r)! /
where 7 is a positive integer and [ riln=r) "

2. TRIGONOMETRY

Identities
sin*A + cos*4 = 1.
sec’A =1+ tan*A.
cosec’A =1+ cot *A.

sin ( A£B ) = sin A cos B*cos A sin B

cos( AxB ) = cosAcos B ¥ sin A sin B
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tan A+ tan B

AtB)=——
tan( ) 1X tan Atan B

sin 24 = 2 sin A cos A
cos 24 = cos’A — sin*A = 2 cos’A—1=1-2sin*4

tan24 = 204
1-tan” 4
Formulae of AABC
a b c

sin 4 - sin B B sinC
a’*=b>+c*—2bc cos A

A= labsinC
2
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1 (a) Express — 2x* 4+ 3x + 2 in the form a(x + b)2 + ¢ where a, b and c are constants.

2]

(b) Use your answer from part (a) to explain why the curves with equations

y =— 2x" + 3x + 2 and (x — 9)2 +(y — 15)2 = 25 will not intersect.
[4]
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The table shows experimental values of two variables, x and y, which are connected by an

equation of the form y =

n 3

where n and & are constants.

X 1.58 2.00 5.01 13.80
y 20.89 15.14 4.37 1.10
a) Plot against lg x and draw a straight line graph to illustrate this information
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(b) Use your graph to estimate the value of & and n. [3]

(¢) By drawing another straight line on the same axes, estimate the value of x for which

_ 2
lgy=1gx . 2]
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4x°—x"+37x—50
(*+9)(x—1)

3 Express in partial fractions.
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4 A curve has equation y = x> — x — 12. Points 4 and B lie on the curve and have

x-coordinates of k and 2k respectively.

(a) Find the range of values of & for which the y-coordinate of B is lesser than

y-coordinate of 4 . [3]

(b) Explain why the gradient of the curve at 4 is always lesser than the gradient of the curve

at B. 2]
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5 (a) Find the first 4 terms in the expansion of (2 — %)7 in descending powers of x,
X

simplifying each term. [3]

(b) Hence, find the coefficient of x in the expansion of (5x — 4x3) 2 - %)7 . [2]
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10

2 k

9
(¢) Given that the constant term in the binomial expansion of X/ is 61236, find the

value of the positive constant k. [4]
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2
6 A curve is such that izl = 4 — 3x and the point P (2,5) lies on the curve. The gradient of

dx

the curve at P is 2. Find the equation of the curve. [6]
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In the diagram, TE and TC are tangents to the circle at A and B respectively.
BD is parallel to TE.
(a) Provethat AB = AD. [3]

(b) Prove that (AB)’ = TA xBD. 3]
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er

x> 3 f(x)=
8 The function fis defined, for 2 by I-x

Explain clearly whether f is an increasing or a decreasing function.
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9 (a) Find the amplitude and period of 3 sin sin 2x — 2.

(b) Sketch the curve y = 3sinsin2x — 2 for 0°<x<360°
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10 The normal to the curve ¥ =2tan3x—1 4 point P( (%, ) crosses the y-axis at point 4 and

the x-axis at B. Find the exact area of triangle 4AOB. [6]
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11 Find the coordinates of the points of intersection of the curve **3=2% and the curve
2

Y= [5]
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12 (a) Theequationofacurveis y =— 2" — kx — 6 + k, where £ is a constant.

Find the range of values of & for which the curve lies completely below the x-axis. [4]

(b) Given that 2x* + bx + ¢ is always positive, write down and simplify the relationship

between b and ¢. Explain why c is never negative. [3]
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13 (a) Solve 2x° — x° — 15x — 10 = 0, showing all necessary working.
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(b) Solve the equation x — 3x + 1 =10 .

KCPSS 2023/Sec4Exp/SNA Prelim Amath P1
[Turn Over



20

14 A ferris wheel with a radius of 15 m completes one rotation every 3 minutes. Passengers

get onto the ferris wheel at the lowest point of the wheel, which is 1 m above the ground.
Suppose the ferris wheel starts to rotate once passengers board at the point. An equation that

expresses how high a passenger is above the ground ¢ minutes after boarding, # m can be
represented by h =— acoscosbt + c.

(a) Find the values of @, b and c. [4]

(b) Obtain an expression for the velocity of the ferris wheel at time ¢ and hence deduce the
maximum speed. [3]

(¢) Find the magnitude of the acceleration of the ferris wheel when ¢ = 1.

[2]

End of Paper
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