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Mathematical Formulae
1. ALGEBRA

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

=—bi—\/b2—4ac

2a

X

Binomial expansion

(a+b)" =a" +(?ja"“‘b +(Zja"‘2b2 +...+(nja""b" +...+b",
F

n ! (n—1)...(n—r+1
where n is a positive integer and S = n(p=l)...(n=r+1)
r) rli(n-r)! r!

2. TRIGONOMETRY

Identities
sin® A+cos’ A=1

sec’ A=1+tan” 4

cosec’ A =1+cot’ 4
sin(4+ B) =sin Acos B+ cos Asin B
cos(A+ B)=cosAcos BFsin Asin B

tan A £ tan B

tan(A iB) e
1+ tan Atan B

sin2A4 =2sin Acos A
cos2A=cos’ A—sin> A=2cos* A—1=1-2sin> 4

2tan A

tanZA:———T
l-tan” A4

Formulae for AABC
a b c

sind sinB sinC

a’ =b* +¢* =2bccos A

A= labsinC
2



in terms of k.

1 The variables x and y are related in such a way that when a graph of L is plotted
y
against % , a straight line which passes through (1, 2) and (5, 4) is obtained.
P
Find the value of y when x = 9. [4]
2 (a) Given that sin@ =k, where @ is an acute angle, express sin&+tand [2]
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2sin 60
cos45+tan 45 [3]
Give your answer in the form a«/g —JZ , Where g, b and c are integers.

(b)  Without using a calculator, find the exact value of

3 (a) Sketch the graph of y =2cosx and y =—sin (%) on the same axes for

0° <x <360°. [4]




(b) Find the number of solutions for 2¢cos x —sin (—;j =0 for 0° <x <360°. [1]

4 The diagram below shows a trapezium ABCDE and a rectangle ABCD.
It is given that BC =(\/§+ 2) cm, ED = (\/]_8——-2) cm and DC = («/l—g + 4) cm.

4 B

4
A
 Z

s
>
O

(a) Find the area of the trapezium, giving your answer in the form a +bc , Where a,

b and c are integers and ¢ is smaller than b. [3]
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(b)

Find tan ZAED, giving your answer in the form ., where d, e and f are

d+ev2
f

integers.

[3]

(a)

Find the remainder when 4x° +12x* +9x+2 is divided by x+3.




(b) Solve 4x* +12x* +9x+2=0. [5]

(¢) Explain why the equation 4(8")+12(4")+9(2%)+2 =0 has no solutions. [2]
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.
3
(a) Explain why there is no constant term in the expansion of (xz +;) . [3]

10
(b) (i) Find the first 4 terms in the expansion of (1 +£—) in ascending powers of x.  [2]

(i) Find the coefficient of x” in the expansion of

- 10 5 11 P 12
2[1+—j +3(1+—j +4(1+—) : [3]
4 4 4




(a) Determine the set of values of k for which the equation x* —4x—1=2kx—10k [4]
has no real roots.

(b) Henée, state, giving a reason, what can be deduced about the curve
y=(x—2)2—5andthe line y=6x-30. (2]

Broadrick Secondary School, End of Year Examination 2024, Secondary Three G3. Additional Mathematics [Turn Over



10

A ball is thrown from a cliff overlooking the sea. The vertical height of the ball from

the sea level, 4 metres is given by & =—t* +14t+24 , where ¢ is the time in seconds
after the ball is thrown.

(a) Write down the height of the cliff. [1]

(b) Find the vertical height of the ball from sea level after 3 seconds. [1]

(¢) Explain why the ball can never reach a height of 74 metres above sea level. [3]




11

(d) Find the duration, in seconds, when the ball is at least 60m above sea level.

Give your answer correct to 2 decimal places. 31

Broadrick Secondary School, End of Year Examination 2024. Secondarv Three G3. Additional Mathematics [Turn Over



12

9  ABCD is a quadrilateral where the coordinates of 4 and C are (—2,9)and (3,—4)

respectively. Point B is 9 units vertically above point C and ZBAD =90".

1;
A (=2,9) y
\ )
D
- >
C@3,-4)
(a) Write down the coordinates of point B. [1]

(b) Show that the equation of line AD can be written as 4y =5x+46. [2]
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(¢)  Given that the length of CD is 1/—6—2-5— , show that

2
(x—3)2+[5x146+4j =6—g§ [2]

> (5x+46 ) 605 . , .
(d) Solve (x-3) + =—=f 4| = o and find the coordinates of point D, given

that the x-coordinate of point D is an integer. [4]
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14

(e) Hence, find the area of the quadrilateral ABCD. [2]

10  The table below shows some experimental readings of two variables, x and y.

1 1.80 3.42 5.28 7.85

It is known that x and y are related by the equation y = kx’ +hx , where k and / are
constants.

(@)  Using a suitable scale for your axes, plot the graph of v against x> on the graph ~ [3]
X

paper on the next page.

(b) Use your graph drawn in (a) to estimate the value of £ and A. [4]
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11 (a) Find the centre and radius of the circle with equation x* +y* +6x—14y+57=0.  [3]

(b) Explain why a straight line with equation x—2y =10 is a tangent to the circle
with equation x* +3* =20. [3]
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(©)  Acircle, C, has the equation x* —8x+)* -16y =74
A larger circle, C,, has the equation (x - 1)2 +(y- 8)2 =36

Determine if C, lies completely within C,. [5]
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18

(a) Solve the simultaneous equations

2°47 =16
lg(4x—y)=Ig2+1g5

(b)  Without using a calculator, simplify
lg3-1g2

g3 +1g/9-1g/8

[4]

[3]
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(¢)  Using a suitable substitution, solve 4* —14(%) =35, giving your answer to 2 [4]

decimal places.

End of Paper
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