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Graphical Representation 
of FunctionsUnit 01
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f (x) = a(x – h)(x – k)
a > 0

(h, 0) (k, 0)2

kh+

÷÷
ø

ö
çç
è

æ
÷
ø

ö
ç
è

æ ++

2
,

2

kh
f

kh

Figure 1.1

ww
w.
ta
le
em
36
0.
co
m
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Mathematics 12-Unit-1 Graphical Representation of Functions

Challenge!

(h, 0)

2f (x) = a(x – h) , a > 0

Figure 1.2

Recall!
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Mathematics 12-Unit-1 Graphical Representation of Functions

Example 2
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Mathematics 12-Unit-1 Graphical Representation of Functions

EXERCISE 1.1
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1.4
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Mathematics 12-Unit-1 Graphical Representation of Functions

1.4.1

1.4.2
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Mathematics 12-Unit-1 Graphical Representation of Functions
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Mathematics 12-Unit-1 Graphical Representation of Functions

Figure 1.6
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Mathematics 12-Unit-1 Graphical Representation of Functions
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Figure 1.7
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Mathematics 12-Unit-1 Graphical Representation of Functions

Example 9
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Mathematics 12-Unit-1 Graphical Representation of Functions

Figure 1.8
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Mathematics 12-Unit-1 Graphical Representation of Functions

Figure 1.9
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Mathematics 12-Unit-1 Graphical Representation of Functions

Note

Example 10

Example 11

Remember!
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Mathematics 12-Unit-1 Graphical Representation of Functions

EXERCISE 1.2
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Mathematics 12-Unit-1 Graphical Representation of Functions

ww
w.
ta
le
em
36
0.
co
m



30016

Mathematics 12-Unit-1 Graphical Representation of Functions
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30017

Mathematics 12-Unit-1 Graphical Representation of Functions

Figure 1.10
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Mathematics 12-Unit-1 Graphical Representation of Functions

Figure 1.12
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Mathematics 12-Unit-1 Graphical Representation of Functions

Example 12
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Mathematics 12-Unit-1 Graphical Representation of Functions

Challenge!

Figure 1.14
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Mathematics 12-Unit-1 Graphical Representation of Functions

Figure 1.17
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Mathematics 12-Unit-1 Graphical Representation of Functions

Example 13

Example 14
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Mathematics 12-Unit-1 Graphical Representation of Functions

EXERCISE 1.3
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Mathematics 12-Unit-1 Graphical Representation of Functions

Example 15
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Mathematics 12-Unit-1 Graphical Representation of Functions

Example 16 Example 16

Example 17
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Mathematics 12-Unit-1 Graphical Representation of Functions

Example 19

Example 20
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Mathematics 12-Unit-1 Graphical Representation of Functions

Example 21
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Mathematics 12-Unit-1 Graphical Representation of Functions

EXERCISE 1.4
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Mathematics 12-Unit-1 Graphical Representation of Functions

Example 22 Example 23
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Mathematics 12-Unit-1 Graphical Representation of Functions

Example 24 Example 25

Example 26
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Mathematics 12-Unit-1 Graphical Representation of Functions
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Mathematics 12-Unit-1 Graphical Representation of Functions
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Mathematics 12-Unit-1 Graphical Representation of Functions

EXERCISE 1.5
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Further DifferentiationUnit 02
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Recall!
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Try yourself !
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Mathematics 12-Unit-2 Further Differentiation
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Mathematics 12-Unit-2 Further Differentiation
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Critical Thinking
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Mathematics 12-Unit-2 Further Differentiation

Example 3
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Mathematics 12-Unit-2 Further Differentiation

Example 4

Example 5
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Mathematics 12-Unit-2 Further Differentiation
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Recall!

30040

Mathematics 12-Unit-2 Further Differentiation

Challenge!

Example 6
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Point to Note

30041

Mathematics 12-Unit-2 Further Differentiation

EXERCISE 2.1

Recall!
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Challenge!

30042

Mathematics 12-Unit-2 Further Differentiation

Example 7
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Recall!
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Mathematics 12-Unit-2 Further Differentiation

Challenge!

Example 8
Example 9
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Need to Know!

30044

Mathematics 12-Unit-2 Further Differentiation

EXERCISE 2.2

Note

Example 10
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Mathematics 12-Unit-2 Further Differentiation
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Mathematics 12-Unit-2 Further Differentiation

Example 11 Example 12

Example 13
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Mathematics 12-Unit-2 Further Differentiation

Challenge!

EXERCISE 2.3
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Mathematics 12-Unit-2 Further Differentiation

Recall!

Example 15
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Critical Thinking

30049

Mathematics 12-Unit-2 Further Differentiation

Example 16

Example 16
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Point to Note
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Mathematics 12-Unit-2 Further Differentiation

Example 12
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Mathematics 12-Unit-2 Further Differentiation

Example 19

x = –1 x = 2 +∞–∞
Figure 2.1
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Mathematics 12-Unit-2 Further Differentiation

4
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0 1 2

f (0) = 0

f (2) = 4
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Figure 2.2
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Mathematics 12-Unit-2 Further Differentiation

Figure 2.4
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Figure 2.3
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Absolute minimum
No smaller value of
f anywhere, Also a
local minimum

Local maximum
No greater value of
f nearby. 

Absolute maximum
No greater value of f anywhere. 
Also a local maximum. 

Local minimum
No smaller value 
of f nearby. 

Local minimum
No smaller value 
of f nearby. 

y = f (x)
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Figure 2.5
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Mathematics 12-Unit-2 Further Differentiation

Example 20

Point to Note

Example 21
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Mathematics 12-Unit-2 Further Differentiation

EXERCISE 2.4
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Recall!
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Mathematics 12-Unit-2 Further Differentiation
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30057

Mathematics 12-Unit-2 Further Differentiation

2

0

1

1 X

Y

L(
x)

 =
 2

x 
– 

1 

2

f (x
) =

 x

(1, f (1))

Figure 2.6

Example 22
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Mathematics 12-Unit-2 Further Differentiation

Example 23
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Mathematics 12-Unit-2 Further Differentiation

EXERCISE 2.5

Example 24
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Mathematics 12-Unit-2 Further Differentiation

Figure 2.7

Q(x + ∆x, f(x + ∆x)) 

P(x, y)

∆x

X
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∆x
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Mathematics 12-Unit-2 Further Differentiation

Example 25 ww
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Mathematics 12-Unit-2 Further Differentiation

Example 26

Example 27
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Mathematics 12-Unit-2 Further Differentiation

Example 29

Example 28
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Mathematics 12-Unit-2 Further Differentiation

EXERCISE 2.6
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Mathematics 12-Unit-2 Further Differentiation

Example 30

Example 31
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Mathematics 12-Unit-2 Further Differentiation

Y

X

B(–x,  y)

C(–x, 0) D(x, 0)

A(x, y)

Figure 2.8

Example 32
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Mathematics 12-Unit-2 Further Differentiation
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Mathematics 12-Unit-2 Further Differentiation

Example 33
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Mathematics 12-Unit-2 Further Differentiation

Example 34
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Mathematics 12-Unit-2 Further Differentiation

EXERCISE 2.7
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IntegrationUnit03

30071
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Mathematics 12-Unit-3 Integration
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Mathematics 12-Unit-3 Integration

ww
w.
ta
le
em
36
0.
co
m



30074

Mathematics 12-Unit-3 Integration

Example 1

Example 2

Example 3

Example 4
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Mathematics 12-Unit-3 Integration

Example 5 Example 6

Example 7

Example 8

Example 9

Example 10

Example 11
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Mathematics 12-Unit-3 Integration

EXERCISE 3.1

Example 12
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Recall! The Rule 4
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Mathematics 12-Unit-3 Integration

Example 13
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Mathematics 12-Unit-3 Integration

Example 14

Example 15

Example 16

Example 17
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Mathematics 12-Unit-3 Integration

Example 18

Example 19

Example 20

Example 21
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Mathematics 12-Unit-3 Integration

Challenge!
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Mathematics 12-Unit-3 Integration

Example 22
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Mathematics 12-Unit-3 Integration

Example 23

Example 23

Example 24
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Mathematics 12-Unit-3 Integration

Example 26

Example 27

Example 28
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Mathematics 12-Unit-3 Integration

EXERCISE 3.2
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Mathematics 12-Unit-3 Integration

Example 29

Example 30

Example 30
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Mathematics 12-Unit-3 Integration

Example 32

Example 33

Example 34

Example 35
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Mathematics 12-Unit-3 Integration

Example 36 ww
w.
ta
le
em
36
0.
co
m



30088

Mathematics 12-Unit-3 Integration

Challenge!

Example 37
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Mathematics 12-Unit-3 Integration

Example 38

Example 39

EXERCISE 3.3
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Mathematics 12-Unit-3 Integration

Example 40
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Mathematics 12-Unit-3 Integration

Example 41
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Mathematics 12-Unit-3 Integration

Example 42
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Mathematics 12-Unit-3 Integration

Example 43
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Mathematics 12-Unit-3 Integration

EXERCISE 3.4
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Mathematics 12-Unit-3 Integration

Example 44

Example 45

Example 46

Example 47
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Mathematics 12-Unit-3 Integration

Example 48

Remember!
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Mathematics 12-Unit-3 Integration
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Mathematics 12-Unit-3 Integration

Example 49

Example 50
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Mathematics 12-Unit-3 Integration

Example 51

Example 52

Example 53
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Mathematics 12-Unit-3 Integration

Example 54

Example 55 ww
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Mathematics 12-Unit-3 Integration

Example 56

EXERCISE 3.5
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Mathematics 12-Unit-3 Integration
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Mathematics 12-Unit-3 Integration

(0, 0)

x 
=

 b

x 
=

 a

y = f (x)

X

Y

0

Figure 3.1

x = c x = b
x = a X

Y

0

Figure 3.2
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Mathematics 12-Unit-3 Integration

Y

X

y = d

y = c

x = f (y)

0

Figure 3.3
Figure 3.4

X

Y

x = b

y = g(x)

x = a

y = f (x)
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Mathematics 12-Unit-3 Integration

–1 0 1 2 3 4 5

2

1

–1

–2

–3

(1, 0) (4, 0)

X
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Figure 3.5

Example 57
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Mathematics 12-Unit-3 Integration
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Figure 3.6

–4
–1

–2

–3

–4

0

5

4

3

2

1

–3 –2 –1 1 2 3 4

X

Y

(2, 0
)

(–1, 3)

Figure 3.7

2y = 4 – x

2 y = x – 2x

Example 58

Example 59
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Mathematics 12-Unit-3 Integration

p

o

p = D(x)

x

Demand function

Figure 3.8

p = S(x)

Supply function

p

o x

Figure 3.9
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Mathematics 12-Unit-3 Integration

xo

p

pe (x , p )e e

Supply curve

Equilibrium point

Demand curve

xe

Figure 3.10

o

Supply curve

Equilibrium point

Demand curve

Figure 3.11
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Mathematics 12-Unit-3 Integration

o

Supply curve

Equilibrium point
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Example 3

Example 4
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Remember!
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Example 20
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Example 30

Example 30
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Example 34
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Example 3

Recall!

A

B C

D

x

t

v = 0

v

Figure 7.1

7
6
5
4
3
2
1

10 20 30 40 50 60 70D
is

p
la

ce
m

en
t 

=
 x

 (
k

m
) 

t(minutes)

A B

C

Figure 7.2

O

X

Y

ww
w.
ta
le
em
36
0.
co
m



300222

Mathematics 12-Unit-7 Kinematics of Motion in a Straight Line

Example 4
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v

t
Figure 7.5

ò
b

a

dxy

Recall!

v

A1

A2

t

Figure 7.6

ww
w.
ta
le
em
36
0.
co
m



300225

Mathematics 12-Unit-7 Kinematics of Motion in a Straight Line

6

4

2

2 4 6 10 128

v

A B(8, 6)

D tC
(1

2,
 0

)

Figure 7.7

0

O

( ) hba ´+=
2

1

Area of Trapezium

Example 5

Example 6 v
70

3
E

D

CB

A Fu

O
t6

Figure 7.8

6.5

ww
w.
ta
le
em
36
0.
co
m



300226

Mathematics 12-Unit-7 Kinematics of Motion in a Straight Line

ww
w.
ta
le
em
36
0.
co
m



300227

Mathematics 12-Unit-7 Kinematics of Motion in a Straight Line

Example 7

ww
w.
ta
le
em
36
0.
co
m



300228

Mathematics 12-Unit-7 Kinematics of Motion in a Straight Line

Example 8

Example 9

Example 9

Example 10

ww
w.
ta
le
em
36
0.
co
m



300229

Mathematics 12-Unit-7 Kinematics of Motion in a Straight Line

Example 11 Example 12 

ww
w.
ta
le
em
36
0.
co
m



300230

Mathematics 12-Unit-7 Kinematics of Motion in a Straight Line

EXERCISE 7.1

Figure 7.9
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Figure 8.1

4

3

2

1

1 3 4

X

Y

0

–1

–2

–3

–4

–1–3

2y = f (x) = x  – 4

–4 2–2

A = (–2, 0) B = (2, 0)ww
w.
ta
le
em
36
0.
co
m



300233

Mathematics 12-Unit-08 Numerical Solutions ofNonlinear Equations

Figure 8.2

X

Y

(a, f (a))

f (c) = 0

a c b

(b, f (b))

( y = f (x))

ww
w.
ta
le
em
36
0.
co
m



300234

Mathematics 12-Unit-08 Numerical Solutions ofNonlinear Equations

Example 1

ww
w.
ta
le
em
36
0.
co
m



300235

Mathematics 12-Unit-08 Numerical Solutions ofNonlinear Equations

Example 2
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Note

While performing calculations with 
trigonometric equations, always keep 
your calculator in radian mode.

EXERCISE 8.1
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Figure 9.5(a)
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Figure 9.10
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Example 3
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Example 8
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Example 11
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Example 4
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EXERCISE 11.1

Example 3
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Example 4

Example 5
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EXERCISE 11.2
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