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building concepts, developing competence to solve problems, self-study, self-assessment and student engagement—all 

while encouraging students toward cognitive thinking. 

The flow chart on the adjacent page will walk you through the key features of the book and elucidate how they have been 

carefully designed to maximize the student learning. 
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KEY FEATURES

Smart Check is a technique to verify the answers.
This is our attempt to cross-check the accuracy of
the answer. Smart check is indicated by symbol

These questions require very short solutions with
direct application of mathematical concepts.

In this section we have provided ample practice
problems for students.
Solved examples from textbook are indicated by
“+”.

Competitive Corner presents questions from
prominent [JEE (Main), MHT CET] competitive
exams based entirely on the syllabus covered in
the chapter.
This is our attempt to introduce students to MCQs
asked in competitive exams.

Competitive Corner

Memory Map includes tables/ flow chart to
summarize the key points in chapter.

Memory Map

Q.R. codes provide solutions to
i     Additional problems for practice
ii.   Competitive corner 
iii.  Topic Test 

Important Formulae given at the end of the book
include all of the key formulae in the chapter.
This is our attempt to offer students a handy tool
to solve problems and ace the last minute
revision.

Important Formulae

2

4

6

Smart Check

One Mark Questions

Additional Problems for Practice

1

8
QR Codes

3

5

9

Gyan Guru illustrates real life applications or
examples related to the concept discussed.

GG-Gyan Guru

Topic Test covers questions from the chapter for
self-evaluation purpose. 
This is our attempt to provide the students with
revision and help them assess their knowledge of
chapter.

Topic Test

7Sample Content



Angle and its Measurement....................................................................................................1

Chapter
No. Chapter Name Page No.

Trigonometry – I......................................................................................................................24

Trigonometry – II.....................................................................................................................67

Determinants and Matrices...............................................................................................108

Circle..........................................................................................................................................234

Probability...............................................................................................................................368

[Reference: Maharashtra State Board of Secondary and Higher Secondary Education, Pune - 04]

1

2

3

4

5

6

7

8

9

Straight Line............................................................................................................................184

Conic sections.........................................................................................................................266

Measures of Dispersion.......................................................................................................330

Important formulae..............................................................................................................419

Solved examples from textbook are indicated by “+”.

Smart check is indicated by               symbol.

Contents

Sample Content



Th
e 

ca
rte

si
an

 c
o-

or
di

na
te

s o
f t

he
 p

oi
nt

 
P(

r, 
)

 a
re

 g
iv

en
 b

y 
th

e 
re

la
tio

ns
: 

x 
= 

r c
os

 
 a

nd
 y

 =
 r 

si
n 
,

 

w
he

re
 r 

= 
2

2
x

y


 a
nd

 ta
n 
 

= 
y x

Po
la

r 
co

-o
rd

in
at

e 
 

sy
st

em
 

●
si

n 
(
)

 =
 

 si
n 


●
co

s (


) =
 c

os
 

●
ta

n(


) =
 

 ta
n 


●
co

t (


) =
 

 c
ot

 
●

se
c 

(
)

 =
 se

c 


●
co

se
c 

(
)

 =
 

 c
os

ec
 

Tr
ig

on
om

et
ri

c 
fu

nc
tio

ns
  

of
 n

eg
at

iv
e a

ng
le

 

●
si

n2 
 +

 c
os

2  
 =

 1

●
1 

+ 
ta

n2 
 =

 se
c2 

, 
 

 π 2
●

1 
+ 

co
t2 

 =
 c

os
ec

2 
, 

 
 0

Fu
nd

am
en

ta
l  

Id
en

tit
ie

s  

T
R

IG
O

N
O

M
E

T
R

Y
 –

 I
 

 
0

 
30
 

45
 

60
 

90
 

si
n 
 

0 
1 2

 
1 2

3 2
1 

co
s 

 
1 

3 2
1 2

1 2
 

0 

ta
n 
 

0 
1 3

1 
3

no
t 

de
fin

ed
 

co
t 

 
no

t 
de

fin
ed

 
3

1 
1 3

0 

se
c 
 

1 
2 3

2
2 

no
t 

de
fin

ed
 

co
se

c 
 

 
no

t 
de

fin
ed

 
2 

2
2 3

1 

V
al

ue
s o

f t
ri

go
no

m
et

ri
c 

fu
nc

tio
ns

 fo
r 

th
e 

an
gl

es
 0
, 

30
, 

45
, 

60
, 

90
  

Fu
nc

tio
n 

D
om

ai
n 

R
an

ge
 

 P
er

io
d 

y 
= 

si
n 
 

R
 

[
1,

 1
] 

2
 

y 
= 

co
s 

 
R

 
[

1,
 1

] 
2

 
y 

= 
ta

n 
 

R
(2

n
1)

/n
Z

2














 
R

 
 

y 
= 

co
se

c 
 

 R
 

{n
/

n 


 Z
} 

R
 

 (
1,

 1
) 

2
 

y 
= 

se
c 
 

R
(2

n
1)

/n
Z

2














 
R

 
 (

1,
 1

) 
2

 

y 
= 

co
t 

 
R

 
 {

n
/ n

 
 Z

} 
R

 
 

D
om

ai
n,

 R
an

ge
 a

nd
 P

er
io

di
ci

ty
 o

f  
tr

ig
on

om
et

ri
c 

fu
nc

tio
ns

 

Si
gn

s o
f t

ri
go

no
m

et
ri

c 
fu

nc
tio

ns
 in

 
di

ffe
re

nt
 q

ua
dr

an
ts

 

Y Y
 

X
 

X
 

II 
I 

si
n 

an
d 

co
se

c 
ar

e 
po

si
tiv

e 

III
 

ta
n 

an
d 

co
t 

ar
e 

po
si

tiv
e 

co
s a

nd
 se

c 
ar

e 
po

si
tiv

e 

A
ll 

tri
g.

 
fu

nc
tio

ns
 a

re
 

po
si

tiv
e IV
 

O
 

Memory Map 
Trigonometry – I 

Sample Content



25

Contents and Concepts 
 Trigonometric Functions with the help of

Unit Circle

 Extensions of Trigonometric Functions to any
Angle

 Range and Signs of Trigonometric Functions
in Different Quadrants

 Fundamental Identities and Periodicity of
Trigonometric Functions

 Domain, Range and Graph of each
Trigonometric Function

 Polar Co-ordinates

Let’s Study 
Introduction: 

The word trigonometry originated from the two Greek 
words “trigonon” and “metron” meaning three angle 
measure. The science of trigonometry is based on 
certain functions called as trigonometric functions. 
In standard X you have studied six trigonometric ratios 
of an acute angle i.e., sine, cosine, tangent, cotangent, 
secant, cosecant. 
From figure we see that B = 90 and BAC =  

sin  = oppositeside
hypotenuse

= BC
AC

cos  = adjacent side
hypotenuse

= AB
AC

tan  = oppositeside
adjacent side

= BC
AB

cot  = adjacent side
oppositeside

= AB
BC

sec  = hypotenuse
adjacent side

= AC
AB

cosec  = hypotenuse
opposite side

= AC
BC

Trigonometric Functions with the help of 
Unit Circle 

A standard unit circle is a circle with centre at origin 
and radius 1. 

Let  be the measure of the angle AOB in standard 
position. Let P(x, y) be any point on the terminal 
ray OB such that l(OP) = r > 0. 
Since P lies on the unit circle, l (OP) = 1 

 2 2x y  = 1 
 x2 + y2 = 1 

Then, we define the trigonometric functions as follows: 

i. sine  = sin  =
r
y  = y

ii. cosine  = cos  =
r
x  = x

iii. tangent  = tan  = y
x

, (if x  0) 

iv. cosecant  = cosec  = 1
y

, (if y  0) 

v. secant  = sec  = 1
x

, (if x   0) 

vi. cotangent  = cot  = x
y

, (if y  0) 

Interrelation between trigonometric functions 
From the above definitions, we have   

i. cosec  = 1
y

= 1
sin

, (if sin   0) 

ii. sec  = 1
x

 = 1
cos

, (if cos   0) 

C 

B A 

op
po

si
te

 si
de

 

adjacent side 

hypotenuse 

 

2 Trigonometry – I 
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 
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Y 

P(x, y)
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iii. tan  = y
x

= sin
cos




, (if cos   0) 

iv. cot  = x
y

 = cos
sin




, (if sin   0) 

Note: 
i. The trigonometric functions do not depend

on the position of the point P on the terminal
ray but they depend on the measure o
angle .

ii. Co-terminal angles have same trigonometric
functions.

iii. The co-ordinates of point P on standard unit
circle are given by P(x, y)  (cos , sin ).

iv. Standard inequalities of trigonometric
functions:
a. 1  cos   1
b.  1  sin   1
c. sec    1 or sec   1
d. cosec    1 or cosec   1

Signs of Trigonometric Functions in 
Different Quadrants 

Since r is always positive, signs of the trigonometric 
functions depend on the signs of x co-ordinate and 
y co-ordinate. 
i. If the angle  is in the first quadrant, then P(x, y)

lies in the first quadrant and hence x and y both
are positive. Thus, all the trigonometric
functions are positive.

ii. If the angle  is in the second quadrant, then      
P(x , y) lies in the second quadrant and hence x
is negative and y is positive. Thus only sin  and
cosec  are positive and rest of the functions are
negative. 

iii. If the angle  is in the third quadrant, then
P(x, y) lies in the third quadrant and hence both 
x and y are negative. Thus only tan  and cot  
are positive and rest of the functions are 
negative. 

iv. If the angle  is in the fourth quadrant, then
P(x , y) lies in the fourth quadrant and hence x is
positive and y is negative. Thus only cos  and
sec  are positive and the rest of the functions
are negative.

O A X

Y 

P (x, y)
B 

 
X

Y

O A X

Y 

P(x, y)
B 

 
X

Y

O X 

Y 

P(x, y)

B 

 
X

Y

A 

O 
X 

Y 

P(x, y)

B

 
X

Y

A 

GG - GYAN GURU 

  Trigonometry in roof building 

When designing the roof of a building, 
trigonometric principles are applied to 
calculate angles and distances accurately. 
By understanding trigonometric functions, 
architects can ensure structural stability 
and optimize energy efficiency by 
positioning solar panels for maximum 
sunlight exposure. 

 

Std. XI: Perfect Mathematics - I
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We can express only the positive functions, 
(with their reciprocals) in the form of diagram 
as shown below. 

 lies in Quadrant

Trigono-     
metric  
functions 

I II III IV 

sin + ve + ve – ve – ve
cos + ve – ve – ve + ve
tan + ve – ve + ve – ve

Trigonometric Functions of Specific 
Angles 

1. Angle of measure 0 or 0c:

Let mXOA = 0 = 0c 
Its terminal arm (ray OA) intersects the standard 
unit circle in P(1, 0). 
Hence, x = 1and y = 0 

 sin 0 = y = 0, 
cos 0 = x = 1, 

tan 0 = 0
1


y
x

= 0, 

cot 0 = 1
0


x
y

 which is not defined, 

sec 0 = 1 1
1


x

= 1, 

cosec 0 = 1 1
0


y

which is not defined. 

2. Angle of measure 90 or 
cπ

2
: 

Let mXOA = 90 = 
cπ

2
Its terminal arm (ray OA) intersects the standard 
unit circle in P(0, 1). 
Hence, x = 0 and y = 1 

 sin 90 = y = 1, 
cos 90 = x = 0, 

tan 90= 1
0


y
x

 which is not defined, 

cot 90 = 0
1


x
y

= 0, 

sec 90  = 1 1
0


x

which is not defined, 

cosec 90 = 1 1
1


y

= 1. 

 TRY THIS 

Find the trigonometric functions of angles 180 
and 270.      (Textbook page no. 17) 
Angle of measure 180 : 
Refer Exercise 2.1 Q .1 
Angle of measure 270:  
Refer Miscellaneous Exercise 2 Q. II (1) 

3. Angle of measure 360 or 2c:
Since, 360 and 0 are coterminal angles, the
trigonometric functions of 360 are same as
those of 0.

4. Angle of measure 120 or 
c2

3
 

 
 

:

Let mXOA = 120 
Its terminal arm (ray OA) intersects the standard 
unit circle at P(x, y).  
Draw seg PM perpendicular to the X-axis. 

  OMP is a 30 – 60 – 90 triangle. 
OP = 1 

O X 

Y 

P(0,1) 

X

Y

90 

A Y 

Y 

XX 

II ( , +) I  (+,  +) 
sin and 
cosec are 
positive 

III (,  ) 

tan and cot 
are positive

cos and sec 
are positive

All ratios are 
positive 

IV (+,  ) 

O 

O X 

Y 

PX

Y

(1, 0) 

A 



Trigonometry – I 
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PM  = 3
2

 OP 

 = 3
2

(1)  

 = 3
2

OM  = 1
2

 OP

 = 1
2

 (1) = 1
2

Since point P lies in the 2nd quadrant, 
x < 0, y > 0 

  x =  OM =  1
2

and y = PM = 3
2

  P  1 3,
2 2

 
  
 

 

sin 120 = y = 3
2

cos 120 = x = 1
2



tan 120 = y
x

 = 
3

2
1
2


 = 3   

cosec 120 = 1
y

 = 1
3

2
 
  
 

= 2
3

sec 120 = 1
x

 = 1
1
2

  
 

= –2

cot 120 = x
y

=
1
2
3

2


= 1

3


5. Angle of measure 225 or 
c5

4
 

 
 

:

 Let mXOA = 225 
Its terminal arm (ray OA) intersects the standard 
unit circle at P(x, y).  
Draw seg PM perpendicular to the X-axis. 

  OMP is a 45 – 45 – 90 triangle. 
OP = 1 

OM  = 1
2

 OP 

 = 1
2

(1) = 1
2

PM  = 1
2

 OP 

 = 1
2

(1) = 1
2

Since point P lies in the 3rd quadrant, 
x < 0, y < 0 

  x =  OM =  1
2

and y =  PM =  1
2

  P  1 1
2 2

, 
 







sin 225 = y = 1
2



cos 225 = x = 1
2



tan 225 = y
x

 = 

1
2

1
2




 = 1 

cosec 225 = 1
y

 = 1
1
2


 = 2

sec 225 =  1
x

 = 1
1
2


 = 2

cot 225 = x
y

 =

1
2

1
2




 = 1 

Trigonometric Functions of Negative 
Angle 

Let m AOB =  and m AOC =   be in standard 
position. Let P be any point on the terminal side OB 
such that l(OP) = r  0 and Q be any point on side OC 
such that l(OQ) = r  0 

From the figure, the x co-ordinate of P and Q are same 
and their y co-ordinate are equal in magnitude but 
opposite in sign. Thus if co-ordinate of P are 
(x, y) then co-ordinate of Q are (x,  y) 
By definitions of trigonometric functions, 

sin()  = co-ordinate of Q
r

y = 
r
y

=  co-ordinate of P
r

y =  sin  

  sin ( ) =  sin  

X X 

Y 

Y 

r 

r 

 

 

B 

A 

C 
Q(x, y) 

P(x, y) 

O 

P(x, y)
Y 

X O
120

M
60

A 

Y

X

P(x, y) 

Y

X O 

225
M 
45

X

Y

A 

 

Std. XI: Perfect Mathematics - I
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cos ()  = co-ordinate of Q
r

x = 
r
x

= co-ordinate of P
r

x = cos  

  cos () = cos  

From these functions, the other trigonometric 
functions can be expressed in terms of  provided each 
function exists. 

tan() =  
 

sin
cos




= sin
cos
 


=  tan  

cosec() =
 
1

sin 
= 1

sin 
=  cosec  

sec() =
 
1

cos 
= 1

cos
= sec  

cot () =  
 

cos
sin




= cos
sin


 
=  cot  

6. Angle of measure – 60 or 
3


  : 

 Let mXOA =  60 
Its terminal arm (ray OA) intersects the standard 
unit circle at P(x, y).  
Draw seg PM perpendicular to the X-axis. 

  OMP is a 30 – 60 – 90 triangle. 
OP = 1, 

OM  = 1
2

 OP

 = 1
2

 (1)

 = 1
2

PM = 3
2

 OP 

= 3
2

 (1)  

= 3
2

Since point P lies in the 4th quadrant, 
x > 0, y < 0 

  x = OM = 1
2

 and y =  PM = – 3
2

  P  1 3,
2 2

 
  

 

sin (– 60°) = y = – 3
2

cos (– 60°) = x = 1
2

tan (– 60°) = y
x

  = 
3

2
1
2



= – 3

cosec (– 60°) = 1
y

 = 1
3

2
 
  
 

= 2
3



sec (– 60°) = 1
x

  = 1
1
2

 
 
 

= 2 

cot (– 60°) = x
y

  =
1
2

3
2



= – 1
3

 TRY THIS 

Find trigonometric functions of angles 150, 210, 

330, – 45, –120, 3
4


   and complete the table. 

(Textbook page no. 19) 

 Trig. 
 fun. 

  
Angle 

sin  cos  tan  cosec  sec  cot  

150° 1
2

 – 3
2

– 1
3

2 – 2
3

– 3

210 – 1
2 – 3

2
1
3

–2 – 2
3

3

330 – 1
2

3
2

– 1
3

–2
2
3

– 3

 45 – 1
2

1
2

–1 – 2 2 –1

120 – 3
2

– 1
2 3  – 2

3
–2

1
3

 3
4
 – 1

2
– 1

2
1 – 2 – 2 1 

Y

P(x, y)

X O 
60°

Y

X

A 

M


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The values of trigonometric functions for the angles 
0, 30, 45, 60, 90 are shown in the following table. 

     Angles 

Trigono-     
metric  
functions 

0 

0 

30 

cπ
6

45 

cπ
4

60 

cπ
3

90 

cπ
2

sin 0 1
2

 1
2

3
2

1 

cos 1 3
2

1
2

1
2

 0 

tan 0 
1
3

1 3
not 

defined 

cot not 
defined 3 1 

1
3

0 

sec 1 
2
3

2 2 not 
defined 

cosec not 
defined 2 2

2
3

1 

Exercise 2.1 
1. Find the trigonometric functions of

0°, 30°, 45°, 60°, 150°, 180°, 210°, 300°, 330°,
– 30°, – 45°, – 60°, – 90°, – 120°,
– 225°, – 240°, – 270°, – 315°

[3 Marks Each] 
Solution: 

Angle of measure 0: 
Refer page no. 26 

Angle of measure 30:  
Let mXOA = 30 
Its terminal arm (ray OA) intersects the standard 
unit circle at P(x, y).  
Draw seg PM perpendicular to the X-axis. 

  OMP is a 30 – 60 – 90 triangle. 
OP = 1 

OM = 3
2

OP 

= 3
2

(1) 

= 3
2

PM = 1
2

OP

= 1
2

 (1)  = 1
2

Since point P lies in the 1st quadrant, 
x > 0, y > 0 

  x = OM = 3
2

and y = PM = 1
2

 P  3 1,
2 2

 
  
 

  

sin 30 = y = 1
2

cos 30 = x = 3
2

tan 30 = y
x

 = 
1
2
3

2

= 1
3

cosec 30 = 1
y

 = 1
1
2

 
 
 

 = 2 

sec 30 = 1
x

 = 1
3

2
 
  
 

= 2
3

cot 30 = x
y

 =
3

2
1
2

 = 3

Angle of measure 45: 
Let mXOA = 45 
Its terminal arm (ray OA) intersects the standard 
unit circle at P(x, y).  
Draw seg PM perpendicular to the X-axis. 

  OMP is a 45 – 45 – 90 triangle. 
OP = 1, 

OM = 1
2

OP 

= 1
2

 (1) 

= 1
2

PM = 1
2

OP 

= 1
2

 (1) 

= 1
2

Since point P lies in the 1st quadrant, 
x > 0, y > 0 

  x = OM = 1
2

 and 

y = PM = 1
2

Y 

P(x, y)

XO 
30

M

A 

Y

X

Y 

P(x, y) 

X O 
45

MX

Y

A 
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  P  1 1,
2 2

 
 
 

sin 45° = y = 1
2

cos 45 = x = 1
2

tan 45 = y
x

= 

1
2

1
2

 = 1 

cosec 45 = 1
y

= 1
1
2

 
 
 

 = 2

sec 45 = 1
x

 = 1
1
2

 
 
 

= 2

cot 45 = x
y

 =

1
2

1
2

 = 1 

Angle of measure 60:  
 Let mXOA = 60 

Its terminal arm (ray OA) intersects the standard 
unit circle at P(x, y).  
Draw seg PM perpendicular to the X-axis. 

  OMP is a 30 – 60 – 90 triangle. 
OP = 1, 

OM = 1
2

OP

 = 1
2

 (1)

   = 1
2

PM = 3
2

OP  

= 3
2

(1)  = 3
2

Since point P lies in the 1st quadrant, 
x > 0, y > 0 

  x = OM = 1
2

 and y = PM = 3
2

  P  1 3,
2 2

 
  
 

sin 60 = y = 3
2

cos 60 = x = 1
2

tan 60 = y
x

= 

3
2
1
2

 
  
 
 
 
 

 = 3

cosec 60 = 1
y

 = 1
3

2
 
  
 

= 2
3

sec 60 = 1
x

 = 1
1
2

 
 
 

 = 2 

cot 60 = x
y

 =

1
2
3

2

 
 
 
 
  
 

= 1
3

Angle of measure 150: 
 Let mXOA = 150 

Its terminal arm (ray OA) intersects the standard 
unit circle at P(x, y).  
Draw seg PM perpendicular to the X-axis. 

  OMP is a 30 – 60 – 90 triangle. 
OP = 1, 

OM = 3
2

OP 

 = 3
2

(1) = 3
2

PM = 1
2

OP

= 1
2

 (1) = 1
2

Since point P lies in the 2nd quadrant, 
x < 0, y > 0 

  x =  OM = 3
2

 and y = PM = 1
2

  P  3 1,
2 2

 
  
 

sin 150 = y = 1
2

cos 150 = x = – 3
2

tan 150 = y
x

 = 
1
2

3
2

 
  
 

= 1
3



cosec 150 = 1
y

 = 1
1
2

 
 
 

 = 2 

sec 150 = 1
x

 = 1
3

2
 

  
 

= 2
3



cot 150 = x
y

 =

3
2

1
2

 
  
   = – 3

Y 

P(x, y)

X O 

60

MX

Y

A 

Y

P(x, y)
X O 

150
M

30

Y

X

A 
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Angle of measure 180: 
 Let mXOA = 180 

Its terminal arm (ray OA) intersects the standard 
unit circle at P(1, 0).  

 x =  1 and y = 0 
 sin 180 = y = 0 

cos 180 = x = –1 

tan 180  = y
x

   = 0
1

 = 0 

cosec 180 = 1
y

= 1
0

,  

which is not defined. 

sec 180 = 1
x

 = 1
1

 = –1 

 cot 180 = 1
0



x
y

, which is not defined. 

Angle of measure 210:  
 Let mXOA = 210 

Its terminal arm (ray OA) intersects the standard 
unit circle at P(x, y).  
Draw seg PM perpendicular to the X-axis. 

  OMP is a 30 – 60 – 90 triangle. 
OP = 1, 

OM  = 3
2

OP  

= 3
2

(1)  = 3
2

PM = 1
2

OP

= 1
2

 (1) = 1
2

Since point P lies in the 3rd quadrant, 
x < 0, y < 0 

  x =  OM = 3
2

 and y =  PM = 1
2


  P  3 1,
2 2

  
  
 

 

sin 210 = y = 1
2


 cos 210 = x = 3
2



tan 210° = y
x

 = 

1
2
3

2

  
 
 
  
 

= 1
3

cosec 210 = 1
y

 = 1

2
  

 

 = –2 

sec 210 = 1
x

 = 1
3

2
 
  
 

= 2
3



cot 210 = x
y

 =

3
2
1
2

 
  
 
  
 

 = 3

Angle of measure 300:  
 Let mXOA = 300 

Its terminal arm (ray OA) intersects the standard 
unit circle at P(x, y). 
Draw seg PM perpendicular to the X-axis. 

  OMP is a 30 – 60 – 90 triangle. 
OP = 1, 

OM = 1
2

OP

= 1
2

 (1) = 1
2

PM = 3
2

OP  

= 3
2

(1) = 3
2

Since point P lies in the 4th quadrant, 
x > 0, y < 0 

  x = OM = 1
2

 and y =  PM = 3
2



  P  1 3,
2 2

 
  
 

 sin 300 = y = 3
2



cos 300 = x = 1
2

tan 300 = y
x

 = 
3

2
1
2


 = 3

cosec 300 = 1
y

 = 1
3

2
 
  
 

= 2
3



sec 300 = 1
x

 = 1
1
2

 
 
 

 = 2 

cot 300 = x
y

=
1
2

3
2


= 1

3


O X 

Y 

X

Y

180 A 

P(1,0) 

Y 

P(x, y)
X O 

210
M

30°

Y

X

A 

X

P(x, y)

X O 
60

M300 

Y

Y 

A 
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xi. L.H.S. = 1 + 3 cosec2  cot2  + cot6 
= 1 + 3 cosec2  cot2  + (cot2 )3 
= 1 + 3 cosec2  (cosec2   1)  

+ (cosec2   1)3 

= 1 + 3 cosec4   3 cosec2  
+ (cosec6   3 cosec4 

+ 3 cosec2   1)
= cosec6  = R.H.S. 

xii. We know that, sec2   tan2  = 1
 (sec  + tan ) (sec   tan ) = 1

 sec tan 1
1 sec tan

  


  

By componendo-dividendo, we get 
 
 

1 sec tan
1 sec tan
   
   

 = sec tan 1
sec tan 1

   
   

 1 sec tan
1 sec tan
   
   

 =   sec tan 1
sec tan 1

   
   

Miscellaneous Exercise – 2 
I. Select the correct option from the given

alternatives.                              [2 Marks Each]
1. The value of the expression

cos1. cos2. cos3 … cos179 =
(A) –1 (B) 0

(C) 1
2

(D) 1

2. tan A 1 secA
1 secA tan A





 is equal to 

(A) 2cosec A (B) 2sec A
(C) 2sin A (D) 2cos A

3. If  is a root of 25cos2 θ + 5cos θ – 12 = 0,

2
 <  < , then sin 2 is equal to

(A) 24
25

 (B) – 13
18

(C) 13
18

(D) 24
25

4. If θ = 60°, then 
21 tan

2tan
 


is equal to

(A) 3
2

(B) 2
3

(C) 1
3

(D) 3

5. If sec  = m and tan  = n, then

   
1 1m n
m m n
    

  
 is equal to 

(A) 2 (B) mn (C) 2m (D) 2n

6. If cosec  + cot  = 5
2

, then the value of tan  is 

(A) 14
25

(B) 20
21

(B) 21
20

(D) 15
16





2sin 1 cos sin1

1 cos sin 1 cos
   

  
    

 equals 

(A) 0 (B) 1
(C) sin  (D) cos 

8. If cosec  – cot  = q, then the value of cot  is

(A) 2

2q
1 q

  (B) 2

2q
1 q

(C)
21 q

2q
 (D)

21 q
2q


9. The cotangent of the angles
3
 ,

4
 and

6
 are in

(A) A.P.
(B) G.P.
(C) H.P.
(D) Not in progression

10. The value of tan 1.tan 2 tan 3 … tan 89 is
equal to
(A) –1 (B) 1

(C)
2
 (D) 2

Answers: 
1. (B) 2. (A) 3. (A) 4. (B)
5. (A) 6. (B) 7. (D) 8. (C)
9. (B) 10. (B)

Hints: 
1. cos 1 cos 2 cos 3 … cos 179

= cos 1 cos 2 cos 3 ... cos 90 … cos 179
= 0  …[ cos 90 = 0] 

2. tan A
1 secA

+ 1+ secA
tanA

= 
 

2 2tan A +1+ sec A + 2secA
1+ secA tanA

= 
 

2 2sec A + sec A + 2secA
1+ secA tanA

 …[ 1 + tan2A = sec2A] 

=  
 

2sec A secA +1
1+ secA tanA

= 2secA
tanA

= 2
sinA

= 2cosec A 
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xviii. We know that,
cot2  = cosec2  – 1

 cot cot  = (cosec  + 1) (cosec  –1) 

 cot
cosec 1


 

= cosec  + 1
cot




By the theorem on equal ratios, we get 
cot

cosec 1

 

 = cosec  + 1
cot




= cot cosec  + 1
cosec  1 + cot

  
  

 cosec cot  + 1
cot cosec 1 

  
   

 = cot
cosec 1


 

 

One Mark Questions 
1. Determine the quadrant in which  lies if

sec  > 0 and sin  < 0.

2. State the sign of cosec 230.

3. Evaluate : cos 60 + sin 45 + tan 360.

4. If tan  = 4
3
 , 270 <  < 360, find sec .

5. Find the value of sin 
c25

6
 .

Additional Problems For Practice

Based on Exercise 2.1 

1. Find the trigonometric functions of
[3 Marks Each] 

i. 135 ii.  135
iii.  630

2. State the signs of trigonometric functions.
[1 Mark Each] 

i. sin (159) ii. cos
c11π

9
 
 
 

iii. tan (610) iv. sec
c3π

5
 
 
 

+3. Find the signs of the following:  [1 Mark Each]
i. sin 300 ii. cos 400
iii. cot (–206)

4. Determine the quadrant in which  lies, if
[1 Mark Each] 

i. sin > 0, sec  < 0
ii. cos  < 0, cot  > 0
iii. sec  > 0, cosec  < 0

+5. For  = 30°, Verify that sin2 = 2sin cos
[2 Marks] 

6. Evaluate the following:      [2 Marks Each] 

i. sin 0 + 2.cos 0 + 3.sin
cπ

2
 
 
 

+ 4.cos
cπ

2
 
 
 

+ 5.sec 0 + 6.cosec
cπ

2
 
 
 

ii. 4cot 45  sec2 60 + sin2 30

+iii. cos30 × cos60° + sin30° × sin60°

+iv. 4cos345° – 3cos45° + sin45°

+v. sin20 + sin2 
6
  + sin2 

3
 + sin2 

2


+vi. sin π + 2 cos π + 3 sin
2
 + 4 cos

2


– 5 sec π – 6 cosec
2


7. Verify that.

i. cot2 60 + sin2 45 + sin2 30 + cos2 90 = 13
12

[2 Marks] 

ii. sin2 30 + cos2 60 + tan2 45 + sec2 60

 cosec2 30 = 3
2

[2 Marks] 

iii. 4.cot2 30 + 9.sin2 60  6.cosec2 60

 9
4

.tan2 60 = 4 

[2 Marks] 

iv. 

c c c
2 2 2

c
2 2 c

π π πtan + sin + cos
6 6 3

πsec cos π
4

     
     
     

   
 

=
c c1 π 1 πsec + cos

6 3 33
   
   
   

[3 Marks] 

Alternate Method: 
L.H.S. = cosec cot 1

cosec cot 1
   
   

= 1 cos sin
sin

   


× sin
1 cos sin


   

= 1 cos sin
1 cos sin
   
   

×  1 cos sin
1 cos sin
   
  

 = 
2 2

2 2
1 cos 2cos sin

1 cos sin 2cos 2sin 2sin cos
    

       

 =  
 
2cos cos 1

2 1 cos ) (1 sin
  

   
= cos

1 sin


 

 =  
2

cos 1 sin
1 sin
  

 
=  

2
1 sin cos

cos
  



= 1 sin
cos
 


= R.H.S. 
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8. Find the trigonometric functions of angles in
standard position whose terminal arms pass
through                                      [3 Marks Each]

i. (5,  12) ii. ( 7,  24). 
+9. Find all trigonometric functions of the angle

made by OP with X-axis where P is (– 5, 12). 
[3 Marks] 

10. i. If cosec  = –2 and  <  < 3
2
 , then find

the values of other trigonometric functions. 
[3 Marks] 

ii. If cos  = – 12
13

and  <  < 3
2
 , then find

the value of 12 tan  – 5 cosec . 
[2 Marks] 

+11. i. sec = – 3 and π <  < 
2
 , then find the 

values of other trigonometric functions. 
[3 Marks] 

ii. If secx = 13
5

, x lies in the fourth quadrant, 

find the values of other trigonometric 
functions.                                  [3 Marks] 

iii. If sin θ = – 3
5

 and 180° <  < 270° then

find all trigonometric functions of θ. 
[3 Marks] 

+12. If tan A = 4
3

, find the value of 2sin A 3cosA
2sin A + 3cosA



[3 Marks] 

Based on Exercise 2.2 

+1. If tan  + 1
tanθ

 = 2, then find the value of 

tan2  + 2

1
tan θ

.            [2 Marks] 

+2. If tan = 1
7

, then evaluate 
2 2

2 2

cosec θ sec θ
cosec θ + sec θ

 . 

[2 Marks] 

+3. If 5 tan A = 2  ,  < A < 3π
2

 and 

sec B = 11 , 3π
2

 < B < 2, then find the value 

of cosec A – tan B.      [3 Marks] 

+4. Eliminate  from the following:
  [2 Marks Each] 

i. x = a cos, y = b sin
ii. x = a cos3, y = b sin3
iii. x = 2 + 3 cos, y = 5 + 3 sin

5. Eliminate , if      [2 Marks Each] 
i. x = a.sec ,  y = b.tan 
ii. x = 2.cos   3.sin   y = cos  + 2.sin 
iii. x.cos  + y.sin  = a, x.sin   y.cos  = b
iv. x = 2.sec  + 3.tan y = 3.sec   2.tan 

6. Find the possible value of sin x, if
8.sin x  cos x = 4.   [3 Marks] 

+7. If 2sin2 + 7cos = 5, then find the permissible
values of cos.        [3 Marks] 

+8. Solve for , if
 4sin2  – 2( 3 + 1) sin  + 3  = 0      [4 Marks] 

+9. If tan + sec = 1.5, then find tan, sin and
sec.    [3 Marks] 

+10. Which of the following is true?

i. 2cos2 = 
2

2

1 tan θ
1 tan θ



 [2 Marks] 

ii. cot A tan B
cot B tan A




 = cot A tan B      [2 Marks] 

iii. cos θ sin θ
1 tan θ 1 cot θ


 

 = sin  + cos      [3 Marks] 

+11. Prove that cos6 + sin6 = 1–3 sin2 cos2
[2 Marks] 

+12. Prove that

i. sinθ
1 cosθ

+ tanθ
1 cosθ

 = sec cosec + cot 

[3 Marks] 

ii. sec θ tan θ
sec θ + tan θ

  = 1 – 2 sec  tan + 2 tan2 

[2 Marks] 

iii. (secA – tanA)2 = 1 sin A
1+sin A
  [2 Marks] 

13. Prove the following:

i. 1 cos A
1+cos A
 = cosec A  cot A      [2 Marks] 

ii. sec4 x  sec2 x = tan4 x + tan2 x     [2 Marks] 

iii. (1 tan x)2 + (1  cot x)2 = (sec x  cosec x)2

[2 Marks] 

iv. (cosec x  sin x) (sec x  cos x) (tan x + cot x) = 1
[2 Marks] 

v. 
1+ sinθ
1+ cosθ

+
1 sinθ
1 cosθ



= 2.(cosec2   cot 

[3 Marks] 
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+14. i. Find the value of sin 41
4
 .  [1 Mark] 

ii. Find the value of cos 765.  [1 Mark] 

15. Find the cartesian co-ordinates of the points
whose polar co-ordinates are      [2 Marks Each]

i. 2,
4
 

 
 

ii. 4,
2
 

 
 

 

16. Find the polar co-ordinates of the point whose
Cartesian co-ordinates are           [2 Marks Each]

+i. (3, 3) ii.  2, 2

Based on Miscellaneous Exercise – 2 

1. If 6.sin2   11.sin  + 4 = 0, then find sin .
[2 Marks] 

2. Which is greater?
cos (1110) or cos (930)   [2 Marks] 

3. Find the trigonometric functions of angles in
standard position whose terminal arm passes
through (–6, 8).                                   [3 Marks]

4. i. If cos  = 3
5

 ,  <  < 3π
2

, find the value 

of cosecθ + cotθ
secθ tanθ

.    [2 Marks] 

ii. If tan  =  4
3

, 3π
2

<  < 2, find the value

of 3.sec  + 5.tan [2 Marks] 

5. Prove that

i. 
2

2
2

1+ 2cos A = sin A
1+ 3cot A

    [2 Marks] 

ii. 
 22

tanθ

1+ tan θ
+
 22

cotθ

1+ cot θ
= sin . cos 

[3 Marks] 

6. i. If x = r.cos .cos , y = r.cos .sin ,  
z = r.sin  then show that x2 + y2 + z2 = r2 

[2 Marks] 
ii. If x = a.sin  + b.cos ,

y = a.cos   b.sin , then show that
(ax  by)2 + (bx + ay)2 = (a2 + b2)2. 

[3 Marks] 

7. If sin x + cosec x = 5, then show that
sin4 x + cosec4 x = 527.   [3 Marks] 

8. i. If tan x + cot x = 3, then show that 
tan4 x + cot4 x = 47.      [3 Marks] 

ii. If sec x + tan x = k, then show that

sin x =
2

2

k 1
k +1

 .      [3 Marks] 

Multiple Choice Questions 
[2 Marks Each] 

1. The incorrect statement is

(A) sin  =  1
5

(B) cos  =1

(C) sec  = 1
2

(D) tan  = 20

2. If sin  =  1
2

 and tan  = 1, then  lies in 

which quadrant?
(A) first (B) second
(C) third (D) fourth

3. If sin  + cosec  = 2, the value of
sin10  + cosec10  is
(A) 10 (B) 210

(C) 29 (D) 2

4. If sin  + cos  = m and sec  + cosec  = n,
then n(m + 1)(m  1) =
(A) m (B) n
(C) 2m (D) 2n

5. If sin  + cos  = 1, then sin  cos  =
(A) 0 (B) 1

(C) 2 (D) 1
2

6. If 5 tan  = 4, then 5sin 3cos
5sin 2cos

  


  

(A) 0 (B) 1

(C) 1
6

(D) 6

7. If sin x = 24 ,
25
 3

2
 < x < 2, then the value of

tan x is 

(A) 24
25

(B) 24
7


(C) 25
24

(D) none of these

8. If sin(  ) = 1
2

and cos( + ) = 1
2

, where  

and  are positive acute angles, then 
(A)  = 45,  = 15
(B)  = 15,  = 45
(C)  = 60,  = 15
(D) none of these
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9. If  lies in the second quadrant, then the value

of 1 sin 1 sin
1 sin 1 sin
               

 is

(A) 2 sec 
(B) 2 sec 
(C) 2 cosec 
(D) none of these

10. 
2

2

2sin tan (1 tan ) 2sin sec
(1 tan )

      


 

(A) sin
1 tan


 

(B) 2sin
1 tan


 

(C) 
2

2sin
(1 tan )


 

(D) none of these

11. If tan A + cot A = 4, then tan4 A + cot4 A is
equal to
(A) 110 (B) 191
(C) 80 (D) 194

12. If acos  + bsin  = m and asin   bcos  = n,
then a2 + b2 =
(A) m + n (B) m2  n2 

(C) m2 + n2 (D) none of these

13. If cos x + cos2 x = 1, then the value of
sin2x + sin4x is
(A) 1 (B) – 1
(C) 0 (D) 2

14. The value of
6(sin6  + cos6 )  9(sin4  + cos4 ) + 4 is
(A) –3 (B) 0
(C) 1 (D) 3

15. If xsin45cos260 =
2

2

tan 60 cosec30 ,
sec45 cot 30

 
 

 then x = 

(A) 2 (B) 4
(C) 8 (D) 16

16. (secA + tanA 1)(secA  tanA + 1)  2 tanA =
(A) sec A (B) 2 sec A
(C) 0 (D) 1

17. The value of k, for which
(cos x + sin x)2 + k sin x cos x  1 = 0 is an
identity, is
(A) – 1 (B) – 2
(C) 0 (D) 1

18. If sin A = 3
5

and tan B = 1
2

,
2
< A < ,  < B < 3

2
 .

Then the value of  8 tan A  5 sec B is 

(A) 3
4
 (B) 4

5

(C) 7
2

(D) 7
2


19. If x = a sin2 , y = a cos2 , then x + y =
(A) a sin2 θ

(B) a

(C) 1

(D) a cos2 

Competitive Corner 
1. cos 1.cos 2. cos 3 … cos 179 =

[MHT CET 2018] 
(A) 0 (B) 1

(C) 1
2

 (D) – 1

2. If cos  + sec  = 2, then sec2  – sin2  =
[MHT CET 2019] 

(A) 3 (B) 4
(C) 1 (D) 2

3. For any ,
4 2
   

 
, the expression 

    4 2 63 sin cos 6 sin cos 4sin        equals  

        [JEE (Main) 2019] 
(A) 2 2 213 4cos 6sin cos    

(B) 2 413 4cos 6cos   

(C) 4 2 213 4cos 2sin cos    

(D) 613 4cos 

4. If cosec  + cot  = 5, then sin  = [MHT CET 2020] 

(A) 5
13

(B) 5
26

(C) 1
13

(D) 1
5

5. The number of solutions of |cos x| = sin x,
such that –4 < x < 4 is:

 [JEE (Main) 2022] 
(A) 4 (B) 6
(C) 8 (D) 12
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Topic Test 
Time: 1 Hour    Total Marks: 20 

SECTION A 

Q.1. Select and write the correct answer. [4] 

i. If 5 tan  = 4, then 5sin 3cos
5sin 2cos

  


  

(A) 0 (B) 1 (C) 1
6

(D) 6

ii. The value of the expression cos1. cos2. cos3 … cos179 =

(A) –1 (B) 0 (C) 1
2

(D) 1

Q.2. Answer the following. [2] 
i. State the sign of sec 230.

ii. Find the value of sin
c19π

3
. 

SECTION B 

Attempt any two of the following:   [4] 

Q.3. Eliminate  from the following: x = 6cosec , y = 8cot 

Q.4. Find the polar co-ordinates of the point whose cartesian co-ordinates are  1, 3 .

Q.5. Evaluate the following:

sin  + 2 cos  + 3 sin 3
2
 + 4 cos 3

2
 – 5sec  – 6cosec 3

2


SECTION C 

Attempt any two of the following:   [6] 

Q.6. Find all trigonometric functions of angle in standard position whose terminal arm passes through
point (3, – 4). 

Q.7. Prove the following:
sinθ 1 + cosθ+

1 + cosθ sinθ
 = 2cosec  

Q.8.  If sin  =
2 2

2 2
–
+

x y
x y

, then find the values of cos , tan  in terms of x and y. 

SECTION D 

Attempt any one of the following:   [4] 

Q.9.  If 2sin A = 1 = 2 cos B and π
2

< A < π, 3π
2

< B < 2π, then find the value of  tan A + tan B
cos A cos B

. 

Q.10. Solve for , if 4 sin2  – 2  3 1 sin  + 3 = 0.
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ANSWERS 
One Mark Questions 

1. 4th quadrant 2. Negative

3. 2 1
2
 4. 5

3

5. 1
2

Additional Problems For Practice

Based on Exercise 2.1 

1. i. sin 135 = 1
2

cosec 135 = 2

cos 135 =   1
2

sec 135 =  2
tan 135 = 1 
cot 135 =  1 

ii.  sin ( 135) =   1
2

  cosec ( 135) =  2

 cos ( 135) = – 1
2

 sec ( 135) = – 2
  tan ( 135) = 1 
  cot ( 135) = 1 

iii. sin (630) = 1,
cos (630) = 0,
tan (630): not defined,
cot (630) = 0,
sec ( 630): not defined,
cosec (630) = 1

2. i. positive ii. negative
iii. positive iv. negative

3. i. negative ii.  positive
iii. negative

4. i. 2nd quadrant ii. 3rd quadrant
iii. 4th quadrant

6. i. 16 ii. 1
4

iii. 3
2

iv. 0

v. 2 vi. 6

8. i. sin  = 12
13
 ,  cosec  = 13

12
 , 

cos  = 5
13

,  sec  = 13
5

, 

tan  = 12
5
 ,  cot  = 5

12
 . 

ii. sin  = 24
25
 ,  cosec  = 25

24
 ,  

cos  = 7
25
 , sec  = 25

7
 , 

tan  = 24
7




= 24
7

, cot  = 7
24

. 

9. sin  = 12
13

, cosec  = 13
12

, cos  = 5
13
 , sec  = 13

12
 , 

tan  = 12
5
 , cot  = 5

12
 . 

10. i. sin  = – 1
2

, cos  = – 3
2

, tan  = 1
3

,  

cot  = 3 , sec  = – 2
3

ii. 18

11. i. sin  = – 2 2
3

, cos  = – 1
3

, tan  = 2 2 ,  

cot  = 1
2 2

, cosec  = – 3
2 2

ii. sin x = – 12
13

, cos x = 5
13

, tan x = – 12
5

,  

cot x = – 5
12

, cosec x = – 13
12

iii. cos  = – 4
5

, tan  = 3
4

, cot  = 4
3

 ,  

sec  = – 5
4

, cosec  = – 5
3

12. 1
17


Based on Exercise 2.2 

1. 2

2. 3
4

3. 20 27
2


4. i.
2 2

2 2a b
x y

  = 1 ii. 
2 2
3 3

a a
x y      

   
 = 1 

iii. (x – 2)2 + (y – 5)2 = 9



Trigonometry – I 

C
ha

pt
er

 2

     

 

Sample Content



66 

5. i.
2 2

2 2a b
x y

  = 1

ii. (x – 2y)2 + (2x + 3y)2 = 49
iii. x2 + y2 = a2 + b2 

iv. (2x + 3y)2  (3x  2y)2 = 169

6. sin x = 3
5

or sin x = 5
13

.  

7. 1
2

8.  =
6
 or

3


9. sec  = 13
12

, tan  = 5
12

and sin  = 5
13

10. i. not true ii. not true
iii. true

14. i. 1
2

ii. 1
2

15. i. (1, 1) ii. (0, 4)

16. i. (3 2  , 45) ii. 2,
4
 

 
 

Based on Miscellaneous Exercise – 2

1. 1
2

2. cos (1110) is greater.

3. sin  = 4
5

, cos  = – 3
5

, tan  = – 4
3

cosec  = 5
4

, sec  = – 5
3

, cot  = – 3
4

4. i. 1
6

 ii. 5
3


Multiple Choice Questions 
1. (C) 2. (C) 3. (D) 4. (C)
5. (A) 6. (C) 7. (B) 8. (A)
9. (B) 10. (B) 11. (D) 12. (C)
13. (A) 14. (C) 15. (C) 16. (C)
17. (B) 18. (D) 19. (B)

Competitive Corner 
1. (A) 2. (C) 3. (D) 4. (A)
5. (C)

Topic Test 
1. i. (C) ii. (B)

2. i. negative ii. 3
2

3. 16x2  9y2 = 576

4. (2, 60)

5. 6

6. sin  = 4
5

 , cos  =  3
5

, tan  = 4
3

 , 

cosec  = 5
4

 , sec  = 5
3

,cot  = 3
4



8. cos =  2 2
2xy

x y
 and tan = 

2 2

2
x y

xy


9.  
 

2 1 3

3 3 2





10. 
3
 or

6

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