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Mathematical Formulae
1. ALGEBRA

Quadratic Equation

For the equation ax® +bx +c¢ =0,

_ —b++b? —4ac

2a

X

Binomial expansion

(a+b)" =a" +[:ja“‘1b+(2ja“‘2b2 +...+(nJa”‘rbr +..+b",

r

n ! -D..(n-r+1
where n is a positive integer and S = n(n=1)..(n=r+1)
r) ri(n-r)! r!

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 AcosB xsin AsinB

tan A+ tanB
1¥tan Atan B

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

tan(A+B) =

tan 2A = 212(’:1_!’1;5\
1-tan“ A
Formulae for AABC
a b c

sinA:sinB :sinC
a’=b%+c?—2bc cos A

A =labsinC
2
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cosd@
1+siné@

1 (@ Prove that secd— =tand. [4]
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cosd
1+sin@

(b) Hence solve the equation secd— =2sing for 0<O0<2r. [4]
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2 Acircle with centre C at (5, 7) touches the y-axis at point P.
(i) State the radius of the circle and find its equation. [2]

(i)  Theline 4x+3y =161s a tangent to the circle at the point Q.
Find the equation of the line CQ. [3]

(iii)  Hence find the coordinates of the point Q. [2]
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(iv) Given that line 4x+3y =k is another tangent to the circle, find the value

of k. [3]
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3 (i) Show that 2x — 3 is a factor of 2x® —3x? +2x—3. [1]

(i) Hence factorise 2x* —3x? +2x 3. 2]
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8+7x—Xx°
2x® —3x* +2x-3

(iii)  Using results from (ii), express in partial fractions. [5]
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4 (@) Solve the equation log, (3x +2)-log, (x-1)=1. [5]

2

b) Itis given that a® +b? = 7ab. Show that 2Ig£(a+b): Ilga+Igh. [4]
(b) 3
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5 (i) Find all the angles between 0°and 360° which satisfy the equation
9tan® x = 24secX—25 . [4]
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i) Solve the equation 3cosec?| 2x +Z =4 for 0<x<2. Leave your answers in
4

terms of 7. [4]
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6 The trees in a certain forest are dying because of an unknown virus.
The number of trees, N, surviving t years after the onset of the virus is shown in the
table below.

t 1 2 3 4 5 6
N 2000 1300 890 590 395 260

The relationship between N and t is thought to be of the form N = Ab~t where A and
b are constants.

(i) Draw the graph of In N against t and hence estimate the value of
each of the constants A and b. [6]

(i)  Using the values of A and b from (i), estimate the number of trees surviving

after 15 years. [2]
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y
i
2
X=
_X
The diagram shows part of the curve Y =€ 2 The tangent to the curve at
A(-6,€°) meets the x-axis at B.
Q) Find the coordinates of B. [4]
AMKSS 4E/5NA PRELIM 4049/02/2022
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(i) Find the area of the shaded region bounded by the curve, the tangent
to the curve at A, the line x = 2 and the x-axis. [6]
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in the form a +

8 i) EXpress
(M) P 3-5x 3-5x

, where a and b are integers. [2]

(ii) Differentiate xIn(3—5x)” with respect to x. [3]
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(iii) Using the results of parts (i) and (ii), determine Iln(3—5x) dx. [5]
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AL
28m B
In the figure, ABCD is part of a piece of land, where AB =28m, BC =4m,
angle ABC =angle ADC =90° and angle BAD = 8, where & is measured in
degrees. A farmer wants to put fences around the perimeter of the quadrilateral

ABCD.

(i) Show that, L m, the length of the fencing needed, is given by
L =32+ 32sin 0 + 24cos 6. [3]
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(ii) Express L in the form 32+ Rsin(@ + «), where R is positive and « is an acute

angle. [3]

(i)  Given that the farmer uses exactly 70 m of fencing, find the size of 6. [2]

(iv) Explain why the total length of fencing needed will not exceed a certain value

and state this value. [2]
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10  f(x)is such that f "(x) =3cos3x—4sin2x. Given that f(0)=0 and f (%) = g :

show that | = :1+£. [9]
3 2

END OF PAPER
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