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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"+ (n) a’”b+(n\ a’y +‘i+(n\ a7y +2+ b,
(et =a"+( )4y (+)

n! 3 n(n—r)‘il(n—r+l)

r!(n—r)!

; Pl n
where 7 is a positive integer and L J =
r

2. TRIGONOMETRY
Identities
sin® A+cos” A=1
sec’ A=1+tan’ 4
cosec’A =1+cot” 4
sin( A4+ B) =sin Acos B+ cos Asin B
cos( A4+ B)=cos Acos BFsin Asin B
tan 4+ tan B
1¥tan Atan B
sin2A4 =2sin Acos A
cos2A=cos’ A—sin® A=2cos’ A—1=1-2sin” 4
2tan A
1—tan® 4

tan(A+B)=

tan24 =

sin P +sinQ = 25in%(P+ Q)cos%(P—Q)
sin P—sinQ = 2cos%(P+Q)sin%(P—Q)
cos P+cosQ = ZCOS;(P+Q)COS;(P—Q)
cosP—cosQ = —2sin%(P+ Q)sin%(P— Q)

Formulae for AABC
a b c

snd_ snB smnC
a’ =b*+c* =2bccos A

A:lbc sin 4
2
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1 Differentiate each of the following with respect to x, leaving your answers in the simplest

form.

@ o 2]

o BREGS 3]
2—x
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2 The variables x and y are related by an equation of the form x?y” =100, where a and b are
constants. The diagram shows part of a straight line graph obtained by plotting 1g y against Ig x
. It is given that the line passes through the points (-1, 5) and (3,— 7).

»

0 \ > lgx

G.-7

Find the value of ¢ and of b. [4]
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8

3
3 (i) By finding the general term in the binomial expansion (%+ gj , where p is a constant,
x

explain if every term is dependent on x.

[3]

8
3
(i) Given that the coefficient of x*in the expansion of {;xz + 1} (; + P] 1s 1701, find the
b

value(s) of the constant p.

[3]
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3x° +4x+5

4 (i) Expre SS m

in partial fractions. [5]

2,
P : . . 4
(ii) Hence find the equation of the curve with gradient function il = Stk

dr  (2-x)(x+3)*’

given that the curve passes through the point (1, -2). [5]
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3

5 Given that {:x — 3 for —w<x<rx, find
1+ sin ( x— 7 ]
4
(i) therange of f, and [2]
(ii) the value of x for which f is minimum. [2]
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6 (i) Prove that cosec x+ cotx= c,ot£ . [3]

(ii) Hence solve the equation cosec 48+ cot 40 =3tan26 for (°<H<180°. [4]

[Turn Over
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7 Given that 4 and B are acute angles such that sin(4— B)= —% and sin Acos B = %

Without finding the angles 4 and B,

() explain why the angle (A — B) lies in the fourth quadrant [1]
(ii) find the exact value of
(@) cos(A4-B). [1]
(b) sin(A+ B). [3]
(¢) cos2A4—cos2B. [2]

10
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8 The diagram shows part of the graph of y = f(x), where f(x)—= % , form < x <5.
¥ o

The graph has a vertical asymptote at x = m. It also passes through the points P and Q such
that Q lies on the y-axis.

> X
(a) State
(i) the value of m. [1]
(ii) the coordinates of point O, [1]
(iii) the range of f. [1]

12



Raffles Girls’ School (Secondary) 2021 Y4 Math 2 End-of-Year Assessment

(b) The equation (8 -~ x)( x4+ 3) — & can be solved by drawing a suitable straight line on the

same axes as the graph of y = .
x+3

(i) Determine the equation of this line. [2]
(i) Insert the line on the following diagram for m < x < 5, indicating clearly its axial

intercept(s). [1]

v
=

(iii) Hence state the number of real roots of the equation (8 - x) ( x4 3) =8,

form < x <35. [1]

13
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9

The equation of a line is v = 2x and the equation of a curve is y — ux” 4 ¢, where a and ¢ are

constants such that a # 0.

(i) Given that the curve meets the line, what conditions must apply to the constants a

and ¢? Express these conditions in terms of @ and/or c. [3]
(ii) Hence explain why the equation L +1= G5 has real roots, for all p > 0. [1]
o Jp
.1 2
(iii) Solve the equation — + | = — [3]

r

14
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d
10 (i) Show that a(tmf"zx)= 6sec’ 2x — 6s0c2 2x. [3]

(i) Hence evaluate Jf sec’ 2x dx. [4]
(iii) The diagram shows part of the graph of y =sec*2x for 0 < x <z, where x=%

3z .
and x = i are vertical asymptotes.

Marvin claimed that ‘the area of the region bounded by the curve and the x-axis from

x=0 to x=m can be represented by the integral rsec42x dx’. Explain, without
0

further calculations, if you agree with Marvin. [1]
YV A | |
| |
[ [
| |
| |
| |
| |
[ ! =gect
| || y=sec'2x
| |
| l
| |
| |
| |
| |
[ [
| |
| l
| |
| |
[ |
| |
| |
| |
[ |
| |
| |
| l
| |
| |
| |
| |
[ [
| 1
| . | | >
z i 3 4
4 2 4

16



Raffles Girls’ School (Secondary) 2021 Y4 Math 2 End-of-Year Assessment

THIS PAGE IS INTENTIONALLY LEFT BLANK FOR QUESTION 10.

17
[Turn Over



Raffles Girls’ School (Secondary) 2021 Y4 Math 2 End-of-Year Assessment

11 (a) Differentiate ln(x2 + 1) with respect to x. [1]

(b)

The diagram shows parts of the curve y= intersecting the line x =-2, and

x2+1

. . 1 . .
intersecting another curve y= Exz at the origin and point A4.

(i) Show that the x-coordinate of 4 is 2. [5]
(ii) Using your answer in part (a), find the area of the shaded region, correct your

answer to 3 significant figures. [6]

18
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12

Stamford Girls’ School is building a new campus, and the following diagram shows the design

of the new school field. Sector OBC and sector QEF, with centres at O and Q respectively, are
congruent to each other. Given that the sectors are such that ZBOC = ZEQF = 2k radians, OC

=rmand BE=CF=hm.

@
(i)

(iii)

@iv)

B H E
2kradl )O 0
r metres
::
¢ h metres F
Given that the perimeter of the field is 400 metres, express /4 in terms 7. [2]

Given that the area of the field is 4 m?%, show that
A=(2k—sin2k - 4ksink)r” +(400sink)r. [4]
Given that » and /4 can vary, and that k=1, find the value of » for which 4 has a stationary

value, leaving your answer correct to 3 significant figures. [3]

Use the second derivative test to determine the nature of the stationary value of 4 in part

(ii). 2]

20
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13 A curve has the equation y = %

x"—5x| for 0<x<6.

(i) Sketch the graph of y = % |J|c2 —5x]

, clearly indicating the coordinates of turning points,

axial intercepts and end points if any. [3]

(i) The line y = x intersects the curve at two points O (0, 0) and P.

Find the point on the curve which is equidistant from O and P. [7]

(iii) Given that for % <m <k, the line y=mx will cut the curve at two distinct points for all

0 <x <6, find largest possible value of £. [2]

22
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