Non-repeated quadratic factor:

pxitgx+r A Bx+C
(ax+b)(x2+c2) (ax+0b) (x2+cz)

sin(A+ B)=sin Acos B+ cos Asin B
cos(A =+ B) =cos Acos BT sin Asin B

tanA+ttanB
At B)=—<—"£=—"2 3
tan( ) l1F¥tanAtanB

sin2A =2sinAcosA

cos2A =cos? A-sin? A=1-2sin? A =2cos? A-1
2tan A

1-tan® A

sin P +sin@ = 2sin= (P+Q)cos (P Q)

tan24 =

sin P —sin@ = 2cos= (P + Q) sin= (P Q)
cos P +cosQ = 2cos= (P + Q)cos (P-Q)
cos P —cos@ =—2sin= (P +Q)sin= (P Q)

Principal values:

—%nSsin’le%n (|x|£1)

O<cos'x<m (|x| < 1)

1 -1 1
—=m<t =
2713 an x<2n

f(x) f'(x)

sin”! x 1
1-x2

cos'x —

w



tan~!x . 1 5
+x
cosecx —cosecxcotx
secx secxtanx
f(x) [ ) dx
1 1., . -1(x
2% +a? a tan (a)
1 -1 X
- sin £ (1% < a)
1 14 (x—-a
Ry 2aln(_x+a) (x>a)
1 1 +
a? — 2 %hl (ﬁ) (|x| < a)
tanx ln(sec x) (|x| < %Tl:)
cotx In(sinx) (0<x<m)
cosecx —In(cosecx + cot x) (0<x<m)
secx In(secx + tanx) (|x| < %n
ua+Ab

The point dividing AB in the ratio A : i has position vector

A+U
Vector product:
a bl a’st - a3b2

axb=|a x| & |=| ab — by
a; bs aby —axby



Finding Inverse Function

Set y =f(x) and make x the subject.

Notes when finding inverse

0 If a function is a quadratic equation in terms of x, either use
completing the square or apply the formula for finding roots.

0® When you apply square root in this case, remember to add +.
Choose the sign by looking at the domain of f
o Df—l = Rf, Rf—l = Df

The function fis defined by f:x — (x - 3)2 +1, x<3.

Show that the inverse function of f exists and find f'in similar form.

Solution:

Since every horizontal line y=~k,k>1 cuts the graph y={f(x) exactly
once, fis 1-1 and f! exists.

Let y=(x-37+1

(x-3PF=y-1

=x=3% \/3?1

Since x < 3,x = 3—\/yTl

flix>3-+x—1,x0>1.

Notes

0O y=f1(x), y=1£f(x) intersects y=x at the same point.
O f'f(x)=x and ff'(x)=x by definition. There is no need to

prove this. However, the two functions may be different if their
domains are different.
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The function f is defined by f:x — 23_&,36 > 3.

Define, in a similar manner, the inverse function f~! and show that f2 (x) =x.

Hence determine f*? in a similar manner.

Solution:

fe)=225 4

2—3x
3—x

(3-x)y=2-3x
(3-—y)x=2-3y

_2-3y
x——S_y

2—3x
3—-x’

£ (x) = £ £ ()]

=f[f7(x)] (- f=f" and ff'=ff=x)

Let y=

x> x>3

=x
Not
£19 (x) = £[£12 (x) ] = £ (x) o
0 Recognise the pattern generated.
_2-3x
3—-x
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Polarity of denominator unknown

When the polarity of denominator of a rational function is unknown, multiply
throughout the inequality by the lowest even power of the denominator so
that the direction of the inequality sign will not be affected.

Solve the inequality M <0

(3x+4)
Solution:
(x—l)(x+2)S pw 4
(3x+4) ’ 3

Multiplying throughout by (3x + 4)2 ,

(3x +4) (x—1)(x+2)

9
< 4) -
(Gx7d) (Bx+4) -0
= (Bx+4)(x-1)(x+2)<0
= x<-2 or —%<x31
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