Surds

1. va x Vb =+ab
2 T = VB =2

Indices

aMxgh=gm+n
am/an=am—n
(am)n=amn

a%=1
a=_
an
1

6. ar = Wa

SRR SRS

m

) n n m
7. an~ = Va =( Va)

Rules of rationalizing
e Fractions in the form j_, multiply the top and bottom by v/a.
a

e Fractions in the form __ , multiply the top and bottom by V& — Niiz
va+'p
e Fractions in the form ____, multiply the top and bottom by V& + Vb:
Va-vb

Logarithms

1
Iogab=@a

1. loga+logb=logab
2. Ioga—logb=|og%
3. alogxY=logyy?
4. logasa=1
log b*
5. b “log ¥
6. logal=0
7.



Quadratic Equation

Solving quadratic equation

Quadratic equation can be solved by:

1. factorization

2. completing the square:
2 b 2

2 = — — (=
x2 4+ bx = (x + 2) (2)
3. using the formula
Lohbt Vb2 — &
2a

Nature of roots

e ax’+bx+c=0

1. If b2—4ac >0, roots are real & different / real and distinct and the curve y = ax? + bx + ¢

will cut the x axis at two real and distinct points

¥
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2. If b2—4ac <0, roots are not real/ imaginary / complex and the curve y = ax? + bx + ¢ will
lie entirely above the x axis if a > 0 and entirely below the x axis if a < 0.

3. If b2=4ac =0, roots are real and equal / repeated / coincident and the curve y = ax? + bx
+ ¢ touches the x-axis.

N

4. If b2—4ac=>0, roots are real.

Solving Quadratic Inequality
When a and B (a<p) are two roots of ax2 + bx + ¢ = 0 (a>0) and

If ax2 + bx + ¢ > 0, range of valuesof x: x < a, x > f8
If ax2 + bx + ¢ = 0, range of valuesof x: x < a, x = f
If ax2 + bx + ¢ < 0, range of valuesof x:a < x < f8
If ax2 + bx + ¢ < 0, range of valuesof x:a < x < f8
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Co — ordinate Geometry

1. The distance between two points A(x1, y1) and B(xz2,Y2) ig_X 1(xz —x1) + (y2 — y1)
2. The gradient of the line joining A(x y )and & ¥ )is
1,71 2,72 Xo—x1
3. The coordinates of the mid-point of the line joining A(x1, y1) and B(xz,y2) are
X1+ x2 Hﬂg
( 2 ) 4 ( 2 ) .

4. Finding coordinates when a point divides a line internally.

L T 'l u |
A P B
(x1, y1) (a, b) (x2, y2)
~ (U xx1) + (T X x2)
& T+U
» (UXxy1)+ (T X y2)
B T+U

5. The equation of the straight line having a gradient m and passing through the point (x1,
y2)isgiven by : y—yi=m (x — x1).

6. Two lines are parallel if their gradients are equal.

7. Two lines are perpendicular to each other if the product of their gradients is —1.

Equation of circle
Centre(a, b) and radius =r

(x —a)?+ (y—b)? =12



Arithmetic Progression (A.P)

1. nthterm=a + (n—1)d
2. Sh=2{2a+ (n—1)d}

Geometric Progression (G.P)

1. nthterm=arn1

"=1)
nzar ,r>1
o
—r
3. n:a(l_r ,r<1

#-1<r<lor|rl <1

The series is convergent. It has sum to infinity.

Otherwise the series is divergent. It has does not have sum to infinity.



Differentiation

A A

Foracurve y = f(x) represents the gradient of the tangent to the curve at any point x.
d
If y = axn, then Y= anx™1, where a and n are constants.

dx
d du | d
Tu+vr)=24+Y
dx dx dx
. . . dy dy _ du .
If y is a function of u, and u us a function of x, then Z_ = ~_X __ (chain rule).
dx du x
. d d
If y, u and v are functions of x and y = uv, then P=u+v i(product rule).
dx dx dx
. u dy vty 4 .
If y,u and v are functionsof x and y = = then r dy—d (quotient rule).

The following are true only when x is in radians:

7.
8.

d , .
—(sinx) = cosx
dx

d .
—(cosx) = —sinx
dx

Other formulae

9.

10.

d , . :

— (sinn x) = nsin®1 x (cosx)

dx

d .

— (cosmrx) = ncosn1x (—sinx)
dx

Application of Differentiation

11.
12.
13.

14.

15.

For an increasing function f(x) in the interval (a, b) f'(x) > 0 in the interval a < x < b.

For an decreasing function f(x) in the interval (a, b) f'(x) < 0 in the interval a < x < b.
. : . : . d
Stationary points or turning points of a function y = f(x) occur when Y=o
dx
N d? . : .
The second derivative (_yz) determines the nature of the stationary points:
&2y dx
(a) If — is negative, the stationery point is a maximum point.
d%y
(b) If @is positive, the stationary point is a minimum point.
acy

(c) If -7 Is zero, the point could be either a maximum or a minimum point or a point of

inflexion.
d%y d3y
(d) If oz is zero Wis not equal to zero, then the stationary point is point of inflexion.

To sketch a curve, note

(i) the pointswherex =0ory =20

(ii) the nature and position of the stationary points

(iii) the direction of the curve as x and y approach infinity.
(iv) the interval on which the gradient is positive or negative.



Integration

n+1
1. Jaxrdx = * +c n#—1
+1

n
n+1
] (ax + b)rdx = %+ c

(n+1a
Jcosxdx =sinx + ¢
Jsinx dx = —cosx +c¢

Jcosbx dx = Lsinbx + ¢

~

: 1
Jsinbx dx = ~coshx +c

Noo uew

Jcos(ax + b)dx = lsin(ax +b)+c
a

o

1
Jsin(ax + b) dx = —(—lcos(ax +b)+c

9. The area bounded by the curve y = f(x), the x-axis and the lines x = a and x = b is given by
b
[, ydx
¥

10. The area bounded by the curve x = f(y), the y-axis and the lines y = aand y = b is given by
b
[ xdy.

11. Area between g(x) and f(x) = f:lg(x) — f(x)|dx



12. When the area bounded by y = f(x), the x-axis and the lines x = a and x = b is rotated
through 360° about the x-axis, the volume of solid of revolution is given by f: y2 dx.
13. When the area bounded by y = f(x), the y-axis and the lines y = a and y = b is rotated

through 360° about the y-axis, the volume of solid of revolution is given by nf x?2 dy
14. The trapezium rule: f ydx = h{(y + v Y+ +y + - "y )} where h =

a 2 n
i
y=f(x) /

yO| y1| y2|y3 yn-2|lyn-1/ yn

0 ah h h h hb
Triangle
Sine rule
B
L a
A 5 C
a _ b Cc

sin4 sinB sinC

Cosine rule
c2+ b2 — a2
cosA =
2bc



Area of triangle

1
area =-— absinC
2

Circular Measure

1. TT radian = 180°
2. For asector of a circle enclosed by two radii that subtend an angle of 6 radians at the
centre, the arc length s is given by

s=r0

and the area of the sector A is given by
1

A=_120

2
where r is the radius of the circle.

Binomial Expansion

1. nl=nn—-1D(Mn-2)(n—-3)...
2 n! _ n(n—-1)(n-2) = A
BT nn-—1)

3. N, = n

_ (-1
4, Ne, = 21

_ n(n—1)(n—-2)(n—3)

> 3 3!
6. (a+x)" =ar+ nc a*x + nc av2x2 + nc av3x3 + ...
7
8

1 2 3
LA+ =1 +nxe+ M0 RGP
21 31

(r+1)"term=("c x""y")




Trigonometry

Rotation

Sin

All

Tan

180 -0 e

180 + © 360 -2

Positive rotation

. o)
1. sinB= th

yp
e
2. cosf=24
hyp
_ orp.
3. tan©B= ad
4. sin?+cos?x=1
sin 4
5. tanA= os A
Ratios

Cos

-180 - © -360 - ©

-160 + O -

MNegative rotation

The trigonometric ratios of 30°, 45° and 60° have exact forms, given below:



o1
sin30°=_ cos30°= tan 30° =\
3

2 2
sin 45°=£ cos 45°=\/f tan45°=1
2 2
(o] 1 —_
sin 60°=§ cos 60 =E tan 60° = /3

Graphs

lL.y=x

2.y = x2




4y=(x—-a)x—b)(x—0)




=

8




6.y =ex

7.y =Inx




8.y =sinx

9.y =cosx

-

cosx®
- X

?:

180°

10.y = tanx

=
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Transformation
f(x + a) is a translation of —a in the x-direction.

f(x) + ais a translation of +a in the y-direction.

f(ax) is a stretch of ! in the x-direction (multiply x-coordinates by 1_).
a a

af (x) is a stretch of a in the y-direction (multiply y-coordinates by a).



