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Learning Outcomes — On successful completion of this module, students should be able to:

1. | Demonstrate understanding of the definition of a function and its graph.

2. | Define and manipulate exponential and logarithmic functions and solve problems arising
from real life applications.

3. | Understand the inverse relationship between exponents and logarithms functions and use
this relationship to solve related problems.

4. | Understand basic concepts of descriptive statistics, mean, median, mode and summarize
data into tables and simple graphs (bar charts, histogram, and pie chart).

5. | Understand basic probability concepts and compute the probability of simple events using
tree diagrams and formulas for permutations and combinations.

6. | Define and evaluate limit of a function as well as test continuity of a function.

7. | Determine the surface areas, the volumes and capacities of common shapes and 3-
dimesions figures (square, rectangle, parallelogram, trapezium, cuboid, cone, pyramid and
prisms).

8. | Find the derivatives of standard and composite functions using standard rules of
differentiation.

9. | Use the law of sines and cosines to solve a triangle and real-life problems.
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Assessment Plan (Passing Mark: 50 %)

Assessment Weightage
Continuous Assessment-1 20%
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Final Exam 50%

Total 100%

Note: Only Non-Programmable calculators, prescribed in MTC exam rules, are allowed.

Attendance Policy:
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First 10%
Second 15%

Third 20%




(UNIT-1) LAW OF SINES AND COSINES

In atriangle, there are always three vertices,
three angles and three sides.
B

A b C

A right (right-angled) triangleis a
triangle in which one angle is 90°.

90°
Right triangle

An oblique triangle is a triangle with no
right angle. An oblique triangle has either
three acute angles, or one obtuse angle and
two acute angles.

<90

>90°

<90° <909

| Obtuse triangle Acute triangle |

Oblique triangles

In any triangle, the sum of all three angles
is equal to 180 degrees.

Notations used in solving triangle

For example in the following triangle:
a=500; b=940; c =985

a=30°; f=70°; y =80°

o 500 “
Note: Authors also use A, B, and C for
a, B and y respectively.

Class Activity 1

Identify a, b, ¢, a, B and y in the following
triangle.




The law of sines and law of cosines play an
important role in solving oblique triangles.

1.1 LAW OF SINES

Any side of a triangle is proportional to the
sine function of its opposite angle. As per
the sine law:
sina_sing_siny
a b C

a b c
sina  sing  siny

Or

The law of sines is used to solve triangles in
the following cases:

(i) Two angles and any side (ASA or AAS)

(if) Two sides and an angle opposite one of
them (SSA)

Example 1: Solve the triangle:

(Round the answers up to 2 decimal
places)

C
Y
b a
42° IS0\B
A 22cm

Solution: We are given two angles and the
included side, which is the ASA case. Here

a=42", =75 andc=22cm

Step (1) Find the third angle

o+ [ +y=180°
42° +75° +y = 180°
y =63°

Step (2) Find any of the remaining two
sides with the Sine rule

a b c
sine  sing  siny

a b 22 (1)

sin4 2° - sin75° - sin63°

From first and third fraction of (1)

a _ 22
sin42° sin63°
22sin42°

a=—=16.52cm
sin63°

(Rounded to 2 decimal places)

Step (3) Find the third side with the Sine
rule
b 22

sin 75° - sin63°

From second and third fraction of (1)

_2251‘7175"_2385
~ sin63° 77 cm

(Rounded to 2 decimal places)



Example 2: Find the value of angle 8

(Round off the answers to 1 decimal
place)

@D

% cm

14 cm

Step 1: Start by labelling the angles and
sides of the triangle.

A

14cm

Step 2: Write the sine rule to find the

angle.
sinA sinB

a b

Step 3: Substitute the values of a, b, A and
B into the formula.

sin6 _ sinl27°
8 14

Step 4: Rearrange to make sinf the
subject

8 X sinl127°

ng =
sin 14

Step 5: Use sin~? to find angle and round
your answer to 1 decimal place.

8 X Sin127°>

o= sin
sin 14

6 =27.15°

6 = 27.2° (1 decimal place)



Class Activity 2
(Round all the answers up to 2 decimal places)

1) Solve the triangle: 2) Solve the triangle:

15cm

3) Calculate the angle 6

Bcm

10 cm




1.2 LAW OF COSINES

1) a? = b? + ¢? — 2bc cos x
2) b? = a? + c? —2ac cos B

3) c2=a%?+b%?—2abcosy

_q1 (b%+c?-a?
From1) &= cos™! (—)
2bc
_1 fa?+4c%-bp?
From2) B = cos™?! (—)
2ac
_q1 {a?+b%—c?
From3) ¥ = cos ™! (—)
2ab

Note: The law of cosines is used to solve
triangles in the following cases:

(i) Two sides and an included angle
(SAS)

(i) Three sides (SSS)

Example 1: Solve the following
triangle.
C

37°

B
At - B

(Round the answers up to 2 decimal
places)

Solution: Here
y=37",a=8,andb=11

We are given two sides and an included
angle, which is the SAS case.

Step (1) Find the third side with the
Cosine rule

c® =a’ +b* —2ab cosy

c® =8*+11* —2(8)(11) cos37

C=6.6663...

Step (2) Find any one of the remaining
two angles with the Cosine rule

For finding [ the rule is

2 2 2
B = cos a“+c“—>b
2ac
(8 +6.66632—117
B = cos 2 X 8 X 6.6663
B =96.7628 ...
B = 96.76°

(Rounded to 2 decimal places)

Step (3) Find the third angle
Method 1) a +  + ¥ =180°
a+96.76° + 37° = 180°

a =46.24°



b2+c2—a2)

Method 2) x= cos~?! (
2bc

o (1174666632 — 87
- cos 2 % 11 X 6.6663

x= 46.2371 ... = 46.24°
(Rounded to 2 decimal places)
L= 46.24° B =96.76°

and ¢ = 6.67 (Rounded to 2 decimal
places)

Alternative method after step 1

The angle can also be found with the help
of sine rule but first will have to find the
angle opposite the shorter of the two
given sides. This angle will always be
acute as in a triangle as there cannot be
two obtuse angles in a triangle.

sina _sinf  sin37°
11 6.6663

8
—(1)
Here we will have to find first «

sina sin37°

8  6.6663
or
] _ 8sin37°
S = 6663
Hence,
R (8sin3 7°>
*=5 \76.6663

a = 46.2378...° = 46.24°
(Rounded to 2 decimal places)

Step (3) Find the third angle
o+ [ +y=180°
46.24° + [ + 37° = 180°
B =96.76"

o= 46.24°, B = 96.76°

and ¢ = 6.67 (Rounded to 2 decimal
places)

Note: If the third angle is found by Sine
rule in this question then it will give
wrong answer as it is an obtuse triangle.

Class Activity 3

(Round the answers up to 2 decimal

places)

1) Solve the following triangle:




2) Solve the following triangle: 3) Find the missing side and angles of the

C triangle with: ¢ =30°, b =12, ¢ = 24.
|4
10.4m g
77.5° B
A 17.7m




4) A soccer player takes a shot on a
standard net that is 7.3 m wide. If the
player is 10 m from one goalpost and
14 m from the other, through what angle
@ can a goal be made?

7.3m

@ T4m




WORKSHEET 1

Section-A

Circle the correct answer in the
following questions.

1) Sum of all three angles of a triangle is
equalto..............

(@ 270°
(b) 90
(c) 180°

2) An oblique triangle has ..............

(a) one obtuse angle
(b) a right angle

(c) two obtuse angles

Section-B

Show your solution step by step in the
following questions. Round off the
answer to two decimal places.

1) In the following triangle calculate
side ‘AB’.

B
35°

105°

Solution:



2) Solve the triangle: 3) Find the missing side and angles of the
triangle with: g =26",a =26, c =18.

Solution:

Solution:




4) A satellite calculates the distances and
angle shown in (Figure) (not to scale).
Find the distance between the two cities.
(Round answers to the nearest tenth).

NN

- _

g
T L
210 I
370 km
350 km
3 ]
H | 1
U | Tl

Solution:

11

5) A man leaves a point ‘A’ walking a
distance of 32.5km in a direction of 70°.
A cyclist leaves the same point at the
same time in a direction 130" travelling at
a constant speed. If the walker and the
cyclistare 80 km apart, find the distance
travelled by the cyclist.

Solution:



https://courses.lumenlearning.com/suny-osalgebratrig/chapter/non-right-triangles-law-of-cosines/#Figure_08_02_228

(UNIT-2) PERIMETER, AREA AND VOLUME
2.1 PERIMETER AND AREA

Perimeter

The perimeter of a shape is the distance
all the way round its edges.

Perimeter is measured in units such as
centimetres, feet, metres, etc.

Example 1: The perimeter of the
following figure is

Am+5m+4m+5m=18m

Area

The area of a surface is the amount of
square length units contained in the
surface.

Note: 1 sg. m means that 1m squares
with 1m on each side, can be placed
precisely on a surface.

Example 1: Consider a room 4 m by
3 m as shown below.

4 meters

1 square meter

3 meters

Clearly it can be divided up into 12 equal
squares, each measuring 1 m by 1 m.
Each square has an area of 1 square
meter.

Hence, the total area is 12 m?. So, to
calculate the area of a rectangle, multiply
length of one side by the length of the
other side.

12

Note: Area=4mx3m=12 m?

The perimeter and area of some
polygons is given below:

Triangle:

P=a+b+c
Azlbh
2

Rectangle:

P=21+2b
A=Ib

Square:

P=4s
A=s’

Trapezium:




Circle: Examples:

1) Find the area in the following figure.

30 mm ]
Circumference(C) = 2nr = nd )
A=rxr? .&___I
Sector:
Solution: Area of trapezium
1
= E(4O)(30+ 50)
= 1600 mm2
sector
Length of the arc: 2) An office 8.5 m by 6.3 m is to be fitted
L = Or if @ is in radians with a carpet, so as to leave surround
U e 0.6 mwide around the carpet. What is the
L=2¢6 fo d
(180°) Ak S area of the shaded region?
Area of Sector: Solution:
1
A=-=Lr 8.5m
0 2 VWW
A = =r?if 0 is in radians % Carpet %
2 6.3m % pet %‘_
A=20 (360°) r2 if @ is in degrees % 741 0.6m
7777777777

Parallelogram: Office

Officearea=(8.5)(6.3) =53.55m?
Carpetarea=(8.5-2x0.6)(6.3—2x0.6) =37.23m?
The areaof shadedregion=53.55-37.23=16.32m?

3) Calculate the cross-sectional area of
the pipe.

Perimeter Area

13



Area of cross-section
= area of outside circle- area of inside circlg
= 7(1.625F — 7(1.25)*
=3.39cm?

4) Calculate the length of arc of a circle
whose radius is 8 m and which subtends
an angle of 56° at the centre, and the area
of the sector so formed.

Solution:

Class Activity

1) Find the area of a triangle whose base
is 8 cm and altitude 4.5 cm.
Solution:

2) The area of a rectangle is 220 mm?. If
its length is 25 mm, find its width.
Solution:

3) If the perimeter of a square is 40 m,
find its area.
Solution:

14

4) Find the area of the trapezium whose
parallel sides are 75 mm and 82 mm long
respectively and whose vertical height is
39 mm.

Solution:

5) Find the circumference and area of a
circle whose diameter is 1.6 m.
Solution:

6) Find the diameter of a circle whose
circumference is 34.4 cm.
Solution:

7) Find the area of a parallelogram whose
base is 120 cm and height 11 cm.
Solution:



8) The following diagram shows a sector
of a circle, centre O. The radius of the
circle is 12 cm. Angle AOB = 60°. Find
the perimeter of the sector.

Solution:

9) Find the area of the shaded portion in
the following figure:

7

16‘0‘0

7

'I=__ 126mm |

ot

l . 125 mm

Solution:

15

10) Find the area of the section in the
following figure:

L 45 |
|" 1
1
5
Te]
| 15 |
Solution:

11) Find the area of the section in
the following figure:

12
[ —
35 | |
[
a
&
50 | | | i
I
2.5
I 24 I

Solution:




2.2 VOLUME AND SURFACE AREA

Volume

The concept and calculation of volume is in the
logical extension of length and area.

Instead of squares, we now consider cubes.
This is a 3-dimensional concept and the typical
units of volume are cubic metres (m?®).

If we have a box, length 4 m, width 3 m and
height 2 m, we see that the total volume = 24
cubic metres (24 m3).

3m

2m

4m 1 cubic metre

Each layer = (4)(3) =12 cubes.
There are 2 layers.
Hence the volume = (12)(2) =24 m®,

Basically, when calculating volume, it is
necessary to look for 3 dimensions, at 90° to
each other, and then multiply them together.
For a box shape,

Volume = (length)(width)(height)

Total Surface Area (TSA)

The total surface area is the sum of all the
areas of all the shapes that cover the surface
of the object.

B 2
Surlace area ola Cube =

2
(&

I
"
)

2 )
a —_— | | | | a
a 2
a cl

16

Lateral Surface Area (LSA)

The lateral surface of an object is the area of

side

all the sides of object excluding area of its base
and top.

Note: When the face is a circular region or a
smooth closed curve (without edges),
the lateral surface is called curved surface (as
it looks smooth and curved). Thus cylinder,
cone etc. have curved surfaces. But cuboid,
cube, triangular pyramid, pentagonal prism,
etc. have lateral surfaces.

Lateral Surfaces

Circular Cone




The volume, lateral or curved surface area and
total surface area of the standard figures is
given below:

Cuboid:
h
b
l
V =1lbh
LSA=2h(l+b)

TSA=2(Ib+bh+hl)

Cube:
Y
A}
s
V=583
LSA=4s?
TSA=652
Cone:

\Y :Eﬂrzh
3

CSA=rrl
TSA=7r?+7xrl

Cylinder:

___________
-

CSA=2xrh
TSA=27zr(r+h)

Sphere:

\Y :ﬂﬂ'rs
3

CSA=TSA=4rr?

Pyramid:

LA

Tringular Rectangular Square
Base Base Base

Vv =§Area of the basex Height

~Lan
3

V = Area of thecross sectionx Height

(ot




Class Activity

1) Find the lateral surface area, total surface
area and volume of a box whose length,
breadth and height are 20 cm, 15 cm, and 25
cm respectively.

Solution:

2) Find the lateral surface area of a cube of side
5cm.
Solution:

3) If the volume of a cube is 8 cm®, find its

total surface area.
Solution:

4) Find the curved surface area of a cone
whose height is 10 cm and diameter 8 cm.
Solution:

5) Find the curved surface area and total
surface area of a cylinder of diameter 10 cm
and height 10 cm

.Solution:

18

6) Find the volume and surface area of a sphere
whose radius is 2 cm.
Solution:

7) Calculate the diameter of a cylinder whose
height is same as its diameter and whose

volume is 220 cm?®.
Solution:

8) A pyramid has a square base of side 4 cm
and a height of 9 cm. Find its volume.
Solution:

9) What is the volume of the following
triangular prism?

4in

Jin

Solution:



WORKSHEET 2

Section-A

Circle the correct answer in the following
guestions.

1) If the perimeter of a square is 60 m then its
sideis ..............

(@ 20m
(b) 15m
(c)30m

2) If the perimeter of a square is 12 m, then its
areais..............

(a) 48m?
(b) 36m?

©) 9m?

3) The perimeter of a parallelogram whose
sidesare 10cmand 8cmiis ......

(@) 18 cm
(b) 36 cm
(c) 80 cm

4) The length of the arc JK in the following
figure is ..............

J w
K
(@) 4.89 cm

(b) 280 cm
(c) 11.46 cm

19

Section-B

Show your solution step by step in the
following questions. Round off the answer
to two decimal places.

1) If the area of a square is 25 m?, find its
perimeter.

Solution:

2) If the area of a circle is 50 cm?, find its
diameter.
Solution:



3) The radiusof a sector is 3 cmand
corresponding arc length is 6@ c¢cm. find the
area of the sector.

Solution:

4) Find the area of the shaded portion in the
following figure:

Solution:

20

5) Find the area of the shaded portion in the
following figure:

o o

S

// 8 em

Solution:

6) If the total surface area of a cube is 54 cm?,
find its volume.
Solution:



7) Find the volume of a cylinder whose height 9) Calculate the radius of a cylinder if its
is 5 m and diameter 6 m. height is twice as its diameter and volume is
256m cm3 .

m Solution:

Solution:

10) The surface area of a sphere is 36w cm?.
Find its diameter.
Solution:

8) Find the total surface area of the following
figure.

Solution:

21



11) Find the volume of a rectangular-based
pyramid whose base is 8 cm by 6 cm and height
is5cm.

12) Find the perimeter of the following

triangle:
45
42°
a=8 cm
3.4
Solution:
Solution:

22
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