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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax” + bx + ¢ =0,

_ b+ b’—4ac

* 2a

Binomial Theorem

n
2

n

n _ _ _
(at+b)"=d"+| " | |a" T+ + | DT

where 7 is a positive integer and | | = ——+
rl (m—r)lr!

Arithmetic series u =a+t (n—1)d

S = %n(a +1)= %n{2a +(n- l)d}

Geometric series u,= ar" !
a(l ")
S = 1= (r+1)
_a
S, =1—, (Irl<1)

2. TRIGONOMETRY

Identities
sin®4 + cos’ A = 1
sec’A=1+tan’4
cosec’A =1+ cot’4
Formulae for AABC

a_ _ b __c¢
sind sinB sinC

a*=b+c*—2bc cosA

_1 :
A—2 bc sinA
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3 x=0

1  On the axes below, sketch the graph of y=|(x—2)(x+1)(x+2)| showing the coordinates of the
[3]
z - -2

Y= [(-2)(1(2)]
7= |-4|

points where the curve meets the axes.
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2 The volume, V, of a sphere of radius r is given by V' = %mﬁ .

The radius, »cm, of a sphere is increasing at the rate of 0.5 cms ™!, Find, in terms of 7, the rate of change
of the volume of the sphere when » = 0.25. [4]

dv _ 4 dr _
AL~ - %'&50»:/5
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6
3 (a) Find the first 3 terms in the expan. of (4 ) in ascending powers of x. Give each term in
its simplest form. (3]

(a"’b) Qa +[) '”b “+.

[1-%)= 4 ()5[73 ()7{;;-)1
|07~ 38t 4157
e

6 2
(b) Hence find the term independent of x in the expansion of (4 — 2 (x— 1 . [3]
X

/ \
(tfe% ~ 3%y HSJ’) (23'~2 *;L)
N S

= "Z(lfo%) + (S

Fer)
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(a) (i) Find how many different 5-digit numbers can be formed using the digits 1, 2, 3, 5, 7 and 8, if
each digit may be used only once 1n any number. [1]

. 7w

(ii) How many of the numbers found in part (i) are not divisible by 5?
20-120 =400
o ﬁf 120 7207120

(iii) How many of the numbers found in part (i) are even and greater than 300007

4

%
-2 T2 g les

2 & ___2 =

(b) The number of combinations of » items taken 3 at a time is 6 times the number of combinations
of n items taken 2 at a time. Find the value of the constant 7. [4]

/
e M
8 — 7 r‘!(ﬂ’)“)'/

e M

LT

| 6 _
éWé(n-z);gf \n¢2
N
Lt T T

0606/12/M/1/20

n [: nx(n-(!

2 n-2= 1%
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5 f:x— (2x+3)? forx >0

(a) Find the range of f.
100)=(2(o)r3)" ‘
=9 )

(b) Explain why f has an inverse. z

R e P tne e,

%f%

(¢) Find '

= (z{mﬁrs)z
2 f(a) +3 =Ja

2 (%)= J= —3
@ St e oo, p y

Py Lom Lo
% rw{j><[ f\anj

(e) Giventhat g:x— In(x+4) for x > 0, find the exact solution of fg(x) = 49.

)=y +3) = 49 &

Zj[@ +S =% X\[vdlf\ 2

40)= ) / )
Xty =e
e w;
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2x+y=-5

The diagram shows the straight line 2x+y =—5 and part of the curve xy+3 = 0. The straight line
intersects the x-axis at the point 4 and intersects the curve at the point B. The point C lies on the curve.
The point D has coordinates (1, 0). The line CD is parallel to the y-axis.

(a) Find the coordinates of each of the points 4 and B. [3]

29 =-5 Joc + Y= =S
z =2 213= 0

4(’%/O> 2{/?
B({/_g x="g=4

A
/ 6T HSy=0 y=-6
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(b) Find the area of the shaded region, giving your answer in the form p+Ing, where p and ¢ are
positive integers. [6]

\_ /5 |
23 f—f%z
y

“
’7\:[3)[5): 9 — "_5/ 314 Az
= /I

9+ %/'L[Z) — -3 / . \
Lo,

L g

— 3/4[??)
= ~3a [z)
%/4[2)
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v dy _ Ax*+Bx+C
7 a) Given that =(x?—1)V3x+ 2, showthat —-—= ij
() integers. g ( ) dx 2v5x+2

/ /
(W= uy +yy’ o

Ao

d
77%: 2*—/;;—2 + (5 -1) >

< Socrz
= Yx/5«12) +(x*)(5)
2{Sat2

— Za%?""% 9 ‘I‘Suz——j
T —
2 Sat9

—[%5%" 18a =S
2 JSet2
/ﬂ
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(b) Find the coordinates of the stationary point of the curve y = <x2 - 1>\/ 5x+2, for x > 0. Give
each coordinate correct to 2 significant figures. 0.3\ 0.2 [3]

dy\ﬁ@

Ao

259(1'}8« -5 .
EX=ana®

25 +%x-S =0

L=03  w==0.4%

’= -7

(¢) Determine the nature of this stationary point.

[2]
& 5%+ B> \/

Ao™ - ) 6 ©

—

/—,* \
0.30 93 0.32
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0 )3 B R
(99
The diagram shows a triangle OA4B such that O4 = a and OB = b. The point P lies on O4 such that
OP = iOA. The point Q is the mid-point of 4B. The lines OB and PQ are extended to meet at the

4
point R. Find, in terms of a and b,

(a) 4B, b [1]
2% N\

(b) P—Q) Give your answer in its simplest form. [3]
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It is given that nFQ = @Q and BR = kb, where n and k are positive constants.

(¢) Find @ in terms of n, a and b. [1]

BG4

(d) Find @ in terms of £, a and b. [2]

(e) Hence find the value of # and of &. [3]
[} — ]
"(2h-32)= k) vk
n
2
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9 (a) Aparticle P moves in a straight line such that its displacement, xm, from a fixed point O at time ¢s
is given by x = 10sin2z—35. 1

L2 206(1) 0

/s

(ii) Find the value of 7 for which P is first at rest. [2]
2Feo(rt)= O

1L = ¢4 (o)
2t = % —

(i) Find the speed of P when ¢ = 1.

-3,

(iii) Find the acceleration of P when it is first at rest. [2]

4

7{22%}%: ~40 5 (1)
f-1

.
-%0‘?/) 1 20 Jmps
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% B (20.)

we3.5 ES)

(2.5 (25.(0)

l6
'
0 5 10 15 20 s 25 ts

The diagram shows the velocity—time graph for a particle Q travelling in a straight line with
velocity vms™! at time #s. The particle accelerates at 3.5ms™2 for the first 10s of its motion and
then travels at constant velocity, ¥ms™!, for 10s. The particle then decelerates at a constant rate
and comes to rest. The distance travelled during the interval 20 <7< 25 is 112.5m.

(i) Find the value of V. ‘/: (5' 5 _t [1]
— () V=3 .5xl0= 35 m /s

(ii) Find the velocity of Q when ¢ = 25.

5(351=)

p— “2“5 351%2 (fj

? <
5(%54—x)>225/ l”‘"o,i/s

-

(iii) Find the value of  when Q comes to rest. (3]
33— W 25
W-g25 — 5

Y= (%)t 0=-5(%-25] 0\ _ 2o

/77%5:/579(:25)/ -

)= ~S(x~25)t 10 %252y

M=

Question 10 is printed on the next page.
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10 (a) Solve tan3x =—1 for —% Sx < % radians, giving your answers in terms of 7. (4]

(b) Use your answers to part (a) to sketch the graph of y =4tan3x+4 for —% Sx < % radians

on the axes below. Show the coordinates of the points where the curve meets the axes.

STEE
o

[3]
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