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Mathematical Formulae
1. ALGEBRA

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

_ —b++b* —4dac

2a

X

Binomial expansion

(a+b)y'=a"+ Uja"llfr (Zja”%“r ot (n]a”’b“r b
r

n! _n(n=D..(n-r+1)

ri(n—r)! r!

. .o, . . n
where 7 is a positive integer and ( ] =
r

2. TRIGONOMETRY
Identities
sin? A +cos?A=1
sec? A =1+tan’ 4
cosec’ A =1+cot* 4
sin(4 £ B) =sin 4 cos Bt cos 4 sin B
cos(AtB)=cosAcos B F sindsinB

tan 4 + tan B

tan(4 + B) = nA=tan’s

1F tan Atan B
sin2A4=2sin Acos 4

cos2A=cos’* A—sin* 4=2cos* A—1=1-2sin* 4

2tan 4

‘[an2A:—2
1-tan” 4

Formulae for AABC

a b  c

sin A - sin B - sinC
a’ =b* +c* —2bccos A

A :lbcsinA
2



The curve (x—1)° +(y—3)> =5 intersects the line y —3x =5 at two points. Find the coordinates
of these two points. [5]



A stone is thrown vertically upwards such that its height, # metres from the ground at time

t seconds after being thrown is given by the formula 4 =-9¢> +12¢ +1.

(@)

(b)

(©)

Explain the meaning of the constant term in the formula. [1]

Express 4 in the form a(z +b)* +c, where a, b and ¢ are constants to be determined. [3]

Hence state the maximum height attained by the stone and the time at which this occurs.

2]



3 Find the range of values of the constant p such that y = px” —4x+ p—3 is always positive for all
real values of x. [5]
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Express

15x*=13x+18 .

> in partial fractions.
(x=2)(3x" +1)



6
5 (a) Find the first 4 terms in the expansion of (ﬁ + 3x2j in ascending power of x, simplifying
X
each term. [3]
a 6
(b) Given that there is no term in x° in the expansion of (2x° —1) [— + 3x2j , find the value
X

of the positive constant a. [2]



. 1 . .
A particle moves along the curve y = where x # 3’ in such a way that the x-coordinate

GBx-1*"
is decreasing at a rate of 0.1 units per second.

(a) Find the rate of change of the y-coordinate when x = 1. [4]

3
(b) Find the value of x when y increases at the rate of 5 units per second. [2]



A calculator must not be used in this question.

(@)

(b)

Show that tan15°=2—+/3 . [4]

Use the result from part (a) to find an expression for cosec’15°, in the form a +b3
where a and b are integers. [3]



(@)

(b)

10

. ) sinx 1l-cosx
Prove the identity - =2cosec x .
I-cosx  sinx
. sinx l-cosx
Hence solve the equation + =5 for 0 <x <2m.

1—cosx

sin x
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2
A curve is such that d ); =3e¢” —e™*. The curve cuts the y-axis at P (0, 1) and has a
gradient of 4 at P.
(a) Show that the curve has no stationary points.

(b)

Find the equation of the curve.

[4]
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10 (a) State the amplitude and period of 2sin3x+1. [2]

(b)  Sketch the graph of y =2sin3x+1 for 0<x<r.

Y

A

(c) By drawing a suitable straight line on your sketch, determine the number of solutions of
the equation 7sin3x—x=0. [3]
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13

Solutions to this equation by accurate drawing will not be accepted.

ABC is a triangle with vertices 4 (0, /), B (2h,—2) and C (7, 5), where 4 is a positive integer.
The area of the triangle is 20 units?.

(a) Show that /# = 2. [3]

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

(c) Explain why triangle ABC is isosceles. [2]
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The table shows experimental values of two variables x and y. It is known that x and y
are related by the equation y = 4k, where 4 and k are constants.

X 1 2 3 4 5
y 2.63 | 3.89 | 5.62 | 8.32 | 12.02

(i) On the grid below plot Ig y against x and draw a straight line graph to illustrate
the information. [2]




(b)
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(ii)  Use your graph to estimate the value of 4 and of k. (4]

Variables x and y are related by the formula y = ax’ +bx*, where a and b are constants.

Explain clearly how a straight line graph can be drawn to represent this formula. You

should state which variables should be plotted on each axis and explain how the values
of a and b can be calculated. [4]
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13

P@3,1)

0 0 x

The diagram shows part of the curve y = 9% The point P (3, 1) lies on the curve and the
X

normal to the curve at P meets the x-axis at Q.

(a) Find the coordinates of Q. [5]
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(b)  Find the area of the shaded region bounded by the curve, the normal PQ and the
coordinate axes. [5]

End of Paper
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Maris Stella High School
2025 Secondary 4 Additional Mathematics
Prelim Examination Paper 1 Answer Keys

Qn Answer Key
1 (0,5)and (-1, 2)
2(a) Initial height of the stone is 1m above the ground.
2
2(b) h=—9[l—§) +5
. . . 2
2(c) Maximum height = 5m when time =§ s
3 p>4
15x> —13x+18 4 3x-7
4 2 = t12
(x=2)3x"+1) x-2 3x +1
a® 184’ 4 3 3
5(a) —+— +135a" +540a’x" +
X x
5b) a=2
3 .
6(a) 3 units/s
(b) x =2
7(b) | 8+43
8(b) x=0.412,2.73
3 2 _ 5
9(b =—e"—e +—x+—
(b) b% 2 e’ —e 5 X 2
) i 27 i
10(a) | Amplitude =2, Period = EY (accept 120°)
k) |,
10(c) 4
11(a) | h=
11(b) |[y=x-2
12(aii) | A = 1.82 (accept 1.78 to 1.86), k=1.46 (accept 1.43 to 1.50)
1
13
(a) ( 3’ j
(b) 1.98 units?
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