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2. Trigonometry

(1]

Introduction :

The word “Trigonometry” is derived from two Greek
words ‘Trigono® and ‘Metron’. The word ‘Trigono’ means a
“Triangle® and the worg *Metron’ means
Hence the word “Trigonometry’ means
Triangle.’

[2]

‘To measure’.
‘Measurement of

Unit circle :

Definition : In coordinate plane, a circle whose centre
is origin and radius is one unit is called unit circle.

Y

B(0,1)

A'(-1,0)

B'(0,- 1)

—  Equation of unit circle : Let P(x, y) be any point on
unit circle.

OP=1

OPZ=1
(x-02+(-07=1
x2+yr=1

This equation is known as the equation of unit circle.
(Note : In standard 10, you have studied the distance

2 .
formula AB = \/(?, . x2)2 + () —yp)° for finding

the distance between the points A(x), y) and B(x,, y,)
which is used in the above equation.)

Circumference of unit circle=2nr=2n (s r=1)

ic point :
rigonometr ~
ol 1\;’eghall denote the length / (AP) of the are 7\} from

oint P on the unit cifcle in _“"‘iCIOckwi
point A to a;yNZW we can obtain a unique point op g, ot
irection as 9.
d'lrelcu::)orresponding to every real number 0 as fo"ows'
circle

If9 =0, we take the point corresponding t, 8y |
A(1, 0) and call it P(0).

If 0 < 6 < 2x then a unique point P exi.sts on the yy,
ircle in the anticlockwise direction from point A syc, thy
circle

I(fP) = 9. We call this point P as P(6).

A(-1,0)

B'(0,- 1)

1f8 2 2n, then complete one cycle counterclockwist
point A on the unit circle and continue moving in l'h‘
same direction and if § < 0, then move clockwise from P,omt
Aon the unit circle in the same way. Thus the point obtained
on the unit circle corresponding to @ is called P(6).

Hence for eve
the unit circle,

from

- ]
1Y0 € R, we have a unique point P(0)°

Trigonometric
to the different valu

following figure,

‘ o ing
PoInts on the unit circle, °°"esP0-n dthe
es of © from 0 to 2x are shown if
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| Trigonometric points on the unit circle, corresponding
o the different values of 6 from —2x to 0 are shown in the

following figure.’

\
\
|
\_
\
}
V
\

i
t

For example :
p(0) = p(2r) = p(-2m) = Point A

P(n) = P(-n) = Point A’

3n |
P(‘z—) = P(“E) = Point B'

If we denote the set of points on the unit circle by C,
then the function f: R — C, f{6) = P(8) = P(x, y) is called
trigonometric point (or T-point) function.

[4] Measurement of an angle :

Now we will learn the two main units of measurement

of angles : (1) Degree measure (2) Radian measure

¢y

Degree measurement :
In this method a right angle is divided into 90
congruent parts and measure of each such part is called 1
degree. It is denoted by 1°. Thus one degree is the 90" part
of the measure of right angle.

If 1 degree is divided into 60 congruent parts, then
measure of each such part is called 1 minute. It is denoted
by I'.

Thus 1° = 60' = 60 minute

If 1 minute is divided into 60 congruent parts, then
measure of each such part is called 1 second. It is denoted
by 1". :
Thus 1' = 60" = 60 second

(2) Radian measurement : . ;
The measure of the angle subtended at the centre ofa

circle by an arc of length equal to the radius of the circle is
called 1 radian. It is denoted by 1€ or IR,

TR
v

In the circle of radius r having centre O as shown in
the above figure l(ﬂ’) = r. Then the measure of £ AOP is

- ~
IR, Similarly /(AQ)= 2r, so the measure of ZAOQ is 2R,

p(%) p(-ézﬁ) - Point B

DDCET / 19 / 2024-25
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subtended by the arc of length 1 unit in the unit circle is
called | radian

equal to the ra
centre of the circle.

2xr. Thus -—

X .
If we consider r = | unit, then the measure of the angle

Thus the length of the arc of the unit circle is
dian measure of the angle subtended at the

nr

—

Length of the circumference of a circle of radius r is

Degree measure of the angle subtended at the centre of

the circle by an arc of legnth 2ar unit = 360°.

Degree measure of the angle subtended at the
centre of the circle by an arc of length  unit

_ 360° x r
2nr

180

=—d .
- degree

But in the circle of radius ¥, measure of the angle

subtended at the centre by the arc of length 7 unit = IR,

of an angle.

180

IR==
- degree

. Degree measure of an angle

g 18;0 X Radian measure of an angle and
n

n
—X

Radian measure of an angle = 180

Degree measure

Using the above formula, the degree measure of an

angle can be converted to the radian measure or the radian
\heasure cari be converted to the degree measure, Let's
' understand this by the following examples.

(
¥

~

>

N\

.\

1¢-1 : Find {he radin measure conesmndlnglo
Examplé-1:

easure ¢
following degree ™

@y 72°
(iii) 120°
(iv) 135°
) 216°
(vi) 270°
Solution :
: f45°=LX45=E|’adian
() Radian measure 0 180 4
i e720 = —oxT2= 2
(i) Radian measure O 180 5 an
: T 2n
(iii) Radian measure of 120° = 180 x120 = T radia
i i re0f135°=Lx135=3—n-radi
(iv) Radian measu 180 4 dian
Radian measure of 216° = —— x 216 = ox radian
Y 180 77
g .4 I @
(vi) Radian measure of 270° = 750 x 270 = EY radian

Example-2 : Find the degree measure corresponding t

the following radian measure g

T

® % a6 % (i) %"
. It 11n 12
T o W —51

Solution :

: R

() Degree measure of & < 180 g L)
' 15 n 15

i RO180 nn_ 40

(i) Degree measure of & = 1Y , T _ 3

6 14

(iii) Degree Measure of 2;“R = @ X -2-9E= &
9 n

(iV) Degree measul_e of lTER - @_ X l} = 3|5°
4 T
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xR
(v) Degree measure of Ll 1_1812 M _ A
6
" 12nR
(vi) Degree measure of — = l% 9 %T£= 439°

[5] Trigonometric ratios :

In standard 9 and 10, we have defined trigonometric
tios in the cqntext of right angle triangle, which were as

follows.

A
a Adjacent side .
€05~ Hypotenuse 3
‘@ Hypote
Opposite side ; VSRS
sin0=—"_______ %
Hypotenuse 2
[
5 Hypotenuse ©
e Adjacent side 0
B Adjacentside C
g Hypotenuse
gosEq Opposite side
Opposite side Adjacent side
tn@=— .. cot Q= ————
Adjacent side Opposite side

Now we will define this trigonometric ratios as
functions in the context of unit circle.
[] Trigonometric functions :

We have introduced the trigonomeric point function
f:R - C, f(6) = P(8) = P(x, ») )
(1) cosine function :

We define a function g from unit circle CtoRas
follows.

g:CoR, glx,y)=x

This function g correlates every
circle with its x-coordinate.

point on the unit

147
% 18(0.1)
P(0) = P(x, }')
J
14
T 0 0
A'(1,0) 00,0 f—x—  [A(1,0)
3 '
30, 1)

The composite function gof : R = R, of the T-point
function f: R = C, f(8) = P(8) = (x, ¥) and the function
g:CoR, g(x, y) = x is called cosine function and written in
short as cos function. '

Thus cos : R &> R, cos 8 = (gof) (0)
= g(f9))
=g(x, y)
=x
Thus, the values of cos 0 is the X-coordinate of the
point p (6) corresponding to 0 on the unit circle.
® For example:
cos 0 = X-coordinate of the point A(1, 0) corresponding
" to 0 on the unit circle = 1.

cosg-= X-coordinate of the point B(0, 1)

. n e
corresponding to 5 on the unit circle = 0.

cos 1= X-coordinate of the point A'(-1, 0)
corresponding to « on the unit circle =-1"

Domain and codomain of the function cos :

R — R is R. Now it can be seen from the figure 2.8 that the

X-coordinate of trigonometric point takes all the values from

-1 to 1. Thus the range of cos fumction is [-1, 1].

(Note : For any real function f: A — B, the set

{x|fx)=0, x € A} is called the set of zeroes of function f.

Thus the set of all those values of x for which fx) =0

is called the set of zeros of function fand such values of x are

called the zeroes of function f.

To find the set of zeroes of cos function the

x-coordinate of P(6) should be zero.

P(0) lies on Y-axis.
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But it can be seen from the figure that there are only
two such points B(0, 1) and BY(0, -1).

We know that the values of 0 correspond to B and

‘ R 3r
Blare + — + —, t S—R t lﬁ . Thus, these
2 2 2 2

- -~

value of @ are the zeroes of cos function.
Set of zeroes of cos function

= {(2k+1)§| ke z}.
(2) sine function :

We define a function h from unit circle C to R as
follows . ;

h:C—>R, h(x, y)=y

This function h correlates every point on the unit
circle with its Y-coordinate.

Y
T
2 B(0,1)
h P(6) =P(x, y)
y f
L 0 —X
A'(-1,0) 0 (0,0) A1, 0)
3 ‘( 0-
—<%B'(0-1)

The composite function hof : R — R of the T-point
function f: R = C, f(6) = P(8) = (x, y) and the flfnclion
h:C > R, h(x,y))=y is called sine function and written in
short as sin function.

Thus sin: R > R,

sin 8 = (hof) (8)
=h (f8)
= h(x, )
=y | |

Thus the value of sin 6 is th?j y-?oordlnate of the point

P(8) corresponding to 6 on the unit circle.

Aptitudo Tost (Mathomatics & gq, BN
—3
e  Forexampe:

in 0 = y-coordinate of the point A(1, 0) CO”“OMQ‘
s - . . P
to 0 on the unit circle = 0.

& LW y-coordinate of the point B(0, ])C"""’Sptmdini
2

to = on the unit circle = 1
2

sinn= y-coordinate of the point A'(-1, 0
corresponding to 7 on the unit circle =
3n

sin 3 = y-coordinate of the point B'(0, -)

. 3n -
corresponding to -2— on the unit circle =-|

Domain and codomain of the function sin : R - R
R. Now it can be seen from the figure 2.9 that the
y-coordinate of trigonometric point takes all the values fron
=1 to 1. Thus the range of sin function is -1, 1].

To find the set of zeroes of sin function, the y-
coordinate of P(8) should be zero,

P(8) lies on X-axis

But it can be seen from the figure 2.9 that there art
only two such points A(1, 0) and A'(-1, 0).

We know that the values of 6 ¢
are 0, + &, + 2m, + 37, .

zeroes of sin function,

orrespond to A and A
* Thus these values of 0 are the

set of zeroes of sin function = (k= |k € Z}

(Note. : Thus the coordinates of the point P(f
corresponding to § o unit circle are (x, ¥~
(cos 0, sin 0)).

(3) tangent function .

(Note:lt/‘ TA

>R g:Bo R are functions where A

CRBcRang 12
, C and (A N B) - {X/g(X) = 0} i ¢ then {
ANnB - {xlg(x) =

0} - R is called the quotient of ™

functions /4 g Itis defineg s (i) = L(_Q)

R~
R — Randcos: R
] . n'
ritten in short as 18

The quotien function of sin

18 called tangeny functioy, and is v

Thus, (5 2“\0_ R
" cos R-{(2k+l)12r.|keZ}"

v

N
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1rigon

sin®

‘here tan6= .
whe cos0

Domain and codomain of tan function are respectively

T
R- {(2k+1)3| ke -} and R. We will accept that the

range of tan function is R without proof,
Now to find the set of zeroes of tan function we should
have tan 6 = 0.
sin@ _
—
sin®=0 .
Thus tan 6 = 0 if and only if sin 6 = 0.
= set of zeroes of sin
= {kn | k € Z}

set of zeroes of tan

(4) cotangent function :

Domain and codomain of cot function are respectively
R- {kr | k € z} and R. We will accept that the range of the

cot function is R without proof.
Now to find the set of zeroes of cot function we should

have cot 6 = 0.
cos
Thus COt=;i;- :R-{kn|keZ} >R,

cosO

Where cotb = ——.
sin©

The quotient function of cos : R —»> Randsin:R—>R
is called cotangent function and is written in short as cot.

cosO _

sin@
cos6=0

Thus cot 0 = 0 if and only if cos 0 =0
Set of zeroes of cot = set of zeroes of €os

={(2k+1)§|kez}

(5) secant function :
The quotient function of the function f: R = R,

f(x) =1 and cos : R = R is called secant function and is

written in short as sec.
Thus,

sec=—l— :R -

{(2k+1)£|kez} - R
cos 2

where sec6 = .
cos9O

Domain and codomain of sec function are respectively

R - {(2k+ 1)§|kez} and R. We will accept without

proof that the range of the sec function is R — (-1, 1) and its

set of zeroes is ¢.
(6) cosecant function :
The quotient function of the functions f:R—> R, fx)
=1 and sin : R > R is called cosecant function and is written

in short as cosec.
1
Thus cosec =-s—i; :R-{kn|keZ} >R

1
Where cosec = ——,
sin@
Domain and codomain of cosec function are
R - {kn / k € z} and R respectively. We will accept without
proof that the range of cosec function is R—(-1, 1) and its set
of zeroes is ¢. '
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= The f i
ollowing table shows domain, codomain,

ran

tri
ge and sct of zeroes of

Function

Domain

Codomain

cos

sin

E

cot

sec

cosec

R

R

R‘{(zk”)g/kez}

R—{(2k+1)§/kez}

R-{kn/k e 7}

R

R .

Aptltudo Tost (Mathematicg g sons
gonomctric functions.
’__—————__\
Range Sct of zerocs
n
— —
n
k+D)— 1|k
-1, 1] {<2 )3 EZ}
[""l, ]] {kﬂ/k € Z}
R {kﬂ / k e Z}
R- (—1, 1)

R-(-1,1)

~

e

“The f ; _ . >
ollowlf_‘g table shows the values of irigonometric: furiction for the different valoes of 8

° o i i z o
T 6 4 3 ki 2 &
Functio 0° 300 450 60° 900 1809 2700 360°
cos 1 ﬁ L l '
2 2 2 -1 0 1
. ! POY M
sin 0 = = —3
2 V2 e 2 0 -1 0
tan 0 L
V3 : V3 0 = 0
1
cot - 3 ] =
V3 - 0
: 2
sec Ny
V3 V2 2 -1 ‘
- 1
cosec - 2 V2 =
V3 -
o -1 -
\.J\\
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Tl ‘
elations betwee
U :mctions : ‘N Trigonometric
oL
(1)) 1€O3ES sin® Sin @ - cosec 0 = |
0= 1
(@) €YV cos@ cos 0 -sec =1
_ 1
3 tane_cotg tan 0 - cot 9 =1
sin©
= 0
(4) tan cot @ = =5
cos9 sin®
(5) sin%@ + cos20 =1
6 sec20 — tan20 = 1
(7) cosec? 6 —cot?0 = 1

sign of Trigonometric functions :

(8] ,
If P®) = P(x, y) is a point on the unit circle
corresponding to 0, then by definition of cos and sin
functions, x = cos 8 and y = sin 6.

Y
n 4
5 | BO, D
Second First
quadrant quadrant -
-+ ++)
«~ n b 4>V X
AE, 0\ 000 A(1,0)
(_', '—) (+’ —)
. Forth
Third quadrant
quadrant 3n [ B0, -1)
2V

From the above figure it can be seen that

If P(0) lies in first quadrant, then X = 0 and
cos > 0 and sin 6 > 0

If P(0) lies in second quadrant, than

- cos 8 <0 and sin 6> 0

If P(8) lies in Third quadrant, t

‘. cos®<0andsin®<0

y>0
x<0andy>0

hen x<0andy<0

and if P(0) lies in fourth quadrant, then x> 0 and
y<0

. cos 0> 0andsin0 <0

The signs of the remaining trigonometric function can

be obtained from the signs of cos and sin functions which are
shown in the following table.

Quadrant

-
T-

Functions |

Fourth

First Second

o3

92, 2n

57

COoSs +

sin -

tan

cot

+ + + + +

+

sec

+ +

cosec

~ To remember, the sign of which trigonometric functions
is positive in each quadrant, remember ALL, S, T, C shown
in the figure which are interpreted as follows :

ALL — All trigonometric functions are positive.

S — sin function is
posm\'/e and.so cosec S ALL
function is also
positive, the rest of
the T-functions are T C
negative.

T — tan function is

- positive and so cot function is also positive,

the rest of the T-functions are negative.

C — cos function is positive and so sec function

is also positive, the rest of the T-functions
are negative.

[9] Trigonometric functions for negative
angles : ¥
If P(®) = P(x, y) is a point on the unit circle

corresponding to 8, then Q(-8) = Q(x, —y) is a point on the
unit circle corresponding to —08, which is shown in the

| following figure.
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\‘q

Apltludu

‘v
B(0.1)
P(0)

A'-1,0) 0(0,0) R

Q(- 0)
B'(0.-1)

According to the definition of cos function,
cos 6 =x and cos (-08)=x +.". cos (-8) = cos 8
Similarly, according to the definition of sin function
sin 8 = y and sin (-8) = -y .. sin (—8)=-sin 6
sin (-60)  —sinB _

= = —tan®,
@n (9)= o5 (-6)  cosb
cos (-0) _ cos® _
cot (-0) = sin (—0) = mb cot6,
sec (-8) = IL__ 1 _eco and
cos (-8) cos®
L_. l = —cosec

cosec (-8) = Gin(—0) -sin®
Example-3 : Evaluate :

n . =X . T .
sin — sin — + sin — sin7
6 3 2

0]
(i) sin 90° - sin 60° - sin 45° - sin 0°
. Tt . _1_!_ . _7_:_ -
@ sny sin 3 + sin 5 sin
J3
- (i) (‘_/iJ.;. () = v
=12/ 2
(i) sin 90© - sin 60° - sin 45° - sin 0°

=(l)~(-‘§)-(%).o=o

of Trlgonomotrlc functions :

phenomend in practice and jp s,
d of time. For qumplc.lhc carth m:
24 hours to complete 0N rotation 2"1:;: "lr’(}:: tm’d aller g,
hours it repeats the previous ﬂ'ClIOIl '%ion.dur' Minute b,
of the clock kecps changile s P(’S'l i Ing the firy
hour. But after | hour ngmn.ll repeats the prcv.mu', Clioy

) times are called periodic even,

~nts.that recur at certair : |
i called its period. In the ,

and that certain time is . '
examples the period of the rotation of the carth is 24 hou,

and the period of the minute hand of the clock is I hoyy
Similarly in mathematics, the values of many functions
are repeated over a period of time. F or example, lhe function
f:No>Nu {0}, f (n) = the remainder of n divided by 4
Now the values of f{n) for different values of n are shown

the following table.

[10] perlod
There arc many
that recur over a perio

n 1T213[4(s5]6] 7|8][9])10f1]n
fay [ 1] 2f3foft]2f3]0)jTf2]3]0

It can be seen from the above table that the values 1,2
3 and 0 of the function f are repeated in the same order with
period 4. Also it can be said that it repeats with period 8 and
12. Thus this function f is a periodic function and 4, 8, 12,
...etc. are said to be periods. "

Definition : Let f: A — B be a function of red
variable and fis a non-constant function. If there exists anon
zero real number p such that (1) forall x € A, x+p e Aad
(2) forall x € A, f(x) =/ (x + p) then f: A — B is called
periodic function and p is called a period of f.

If p is the smallest positive number satisfying the
above properties, than p is called the principal period of [:
A - B.

If p is the principal period of the function f, 1
np (n € Z - {0}) is also the period of function /.

Tf lEgorfometric: functions are also periodic functic®”
and. their principal periods are shown in the table bl™
which we accept without proof.

T-Functions

Cos

2n | 2| & .

. 2kSn,:cc the principal period of cos, sin, sec nd m,‘.\-ﬂ
» “KT & € 2= {0} is also its period. Similarly the prind! 8

period of tan and cot s 8
period, scotm, kn, k € z - {0} 1S

sin | tan | cot

Principal period

forallk ¢ ,

COSs (an + 0) = Cos 6 sec (an + e) = sece

' 4
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. (2km+0)=sin 0
sin ikﬂ e e cosec (2kw + 0) = cosec 0 | (ill) /(x) = cos (3x + 5)
4 fi lae for find R ke b = cocflicient of x = 3
ormulae for findi s & X=
The A I.ng th.c principal periods of Principal : )
trigonometnc unctions are given in the following table incipal  period of the function
wherea,b""d’ER' ' _2n _2n_2rn
T-Functions Principal period [b] 3] 3
-l i}
2n (iv) [f(x)= cot =
acos(bx+c)+d m 2 6
. b= coefficient of x = —
asin(bx+c)+d F o 8
|| . Principal period of the function f
‘ 2 s .. ol 1
asec(bx+c)+d |Tn| ‘l_b’,"m—“
6
2 %
acosec (bx +¢)+d ITnI [11] Addition formulae :
Now we will see that how to express the values of
- : A . ~
gtan (bx +¢) +d T trlgo-nometnc fu‘nctlons for the 'numbers a+panda B
' |b] obtained by adding and subtracting two real numbers a and
o B using the values of trigonometric functions for a and B.
acot(bx+c)t d I—b—l The formulae for this are called addition formulae.
(1) cos (a— P) = cos a cos B + sina + sinB, @, p € R
We will accept the above result without proof.
be seen from the above table that a, c and d have (@) cos (a+ )= cos a cos B - sin a sin B, &, B eR

It can

no effect on the principal period.

Example 4 : Find the principal

functions.
() f(x)=3cos2x
(i) f(x)=sin(2x+7)
(iii) f(x)=cos 3x+5)
, x
(iv) f(x)=cot i
Solution : _
() f(x)=3cos2x

. b = coefficient of

periods of the following T-

x=2

. Principal period of the function

f21t 2n

' TIRRE]

@) f(x)=sin@x+7) .
. b'Z coefficient of
" Principal period 0

2n 2n

f=—=——=1‘t

1] 12l

| ODCET/ 20 / 2024-25 .
.

—_—=T1

x=2
f the function

Proof :
cos (o + )= cos (& — -B)

~ =coso.cos (—P) +sin a sin (-PB) (from (1))
= cos o cos P + sin & (= sin B)

=cos cos.B —sin a sin
(3) @) cos (125 = 9) = sin 6,

n
(i) sin (—2"' 9) =cos® O€R
Proof :
) COoS (\E—O)= cos lt-cosG + si R s
(i) 2 2 sin -2- sin®

(from (1))
=0-cosO+1:sin0

=sin 0
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cos |[F_(®_ o
(2 (2 9)J= F G i 9) o)
cos 6 = sin (; = 9)

y Ao | (n
4 s sin [ =—
5 m(z 6)=cose

o Roemember'that in standard-10, we learned the formulae
s (90° — 6) = sin 6 and sin (90° - 0) = cos 6. °
) sm(a—B)=sinacosB-cosasinB,a,BER

Proof :

sin (@ — B) = cos (g ~(a- B)J (from (3) (i)

P ((E : |
=cos | 5 -Ot)+BJ 3)

T T
=cos (5 -QJ cos B —sin (E_a] sin B
(from (2))
= sin a cos 3 — cos a sin B (from (3))
(5) sin(a+ B)=sinacos P +cosasinP,a,pfeR
Proof :

‘! sin (o + B) = sin (a0 = (-B))
K = sin a cos (-P) — cos a sin (-B) ((4) wll)
= sin a cos P —cos a (- sin B)

= sin o cos P + cos a sin B

[12] Some important results :
sin (@ +p)-sin(@-P) = sina — sin2p

(0))
= cos2p - cos?a
Proof :
sin (o + PY sin (& - B)
‘= (sin & COS B + cos a sin B)
(sin a cos B — cos a sin B)
= sinZa cos?P - cos2a sinZP
. . 2 . 2
— sin2a (1 - sin?p) — (1 =sin a) sin2p
_ sin? a — sin’a sin2p —sin? B+ sin? o sin? B

e e

= SiHZa - Sinz ﬁ 2
= (1 - cos? @) ~ (1 —cosP)
= l-—cosza— ! + cos’ B
— cos? p—sin? @
= cosla — sin2p

cos (a + P) €08 (@-P)
= cos2p - sinlq

Proof :

cos (o + p) - cos (@-P)

= (cos o €OS B —sina sin B)
(cos @ cos B + sin q B

= cosa cos2p — sin’a sin?P
= cosa(l - sin?B) — (1 = cos?a) sin?p

= cosa — cosZa sin?p — sin2B + cos?a sin2p

= cos2a — sin?p
=(1-sin2a)- (1 - cos2p)
=1 —sinfo — 1 + cos?p

= cos?p - sin’a

The values of sin and cos functions for %(15°)

Sn
d —((75°) .
an 12( ) :

LT B A
Sig T (5‘;) (- 600450 = 159)
. g T T R s
= SIn —COoS — — —_ e

3 4 Cos 3SlIl4
B
2 V2 2
3
=Qx ﬂ_ ‘/6—\/5
2\/5 2 R 4
Similarly,
COS%:COS (E_E)
3 4

n

= CO§ — n ; ;
S3cos"+SmEsmE
4 3.4
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_ 1+\/§ < \/5
2 2 "
J2 cos (—2— + 0) = €08 g— cos 0 — sin g sin0
5
=\/j:\/g=\/5+\/'2_ =(0-cos0~1-sin0
4 =—sin 0
Lsm g ((bne | i (Z40)=sin2 i
Now, sin T —sm( 7 J=5ih (g_%) and sin (§+0)—smzcos()+cos§ sin 0
=1.cos0+0-sin0

n_J6+\2
12 4

and cose—E=cos [GTC—R = eos | ' s
12 12 2 12

n_\/g_\/f

=sin — =
12 4

= COs

The values of remaining trigonometric functions can
be easily derived from the values of sin and cos functions.
[13] Formulae for allied angles :

We learned the following four results in 2.12.

cos (o — B) = cos @ COS B+sinasinf - (i)

cos (a + ) = cos @ COS B — sin a sin B - (iD)

sin (a — ) = sin o €0s B — cos a sin B - (iii)

sin (a0 + B) = sin a. cOS B + cos a sin B (iv)

We have proved in point 11 3) that

Nl
cos (E - 6) — sin® and sin (—- - 9) = cosf
2 2

n
ap (—2' 7 6) 2 "’F/j sin
cos 2
I _ cosecB

1
and sec(§—6J= ———"/"j ~ sin©

- : T — secb

Similarly cosec (’2' - 6) Sek

u _ g in (i) and (V)
Now substitute & = 5 and P

cos 0

Il

9
T n
t _+GJ =— (_+9 = -
an (2 cot O, cot 2 } tan 0

n n
sec 5‘4‘9 = — cosec 0 and cosec 5"’9 =sec O

Similarly, taking o = 7 and p = 9 in (i) and (iii),

cos (m — ) = —cos 6, sin (1 — 0) = sin 6,

tan (n — ) = —tan 6, cot(n—6)=—cot9

sec (m — 0) = —sec 6, cosec (1—0)= cosecH,
and taking o = and B = @ in (ii) and (iv),

cos (n + ) =—cos 9, sin (1 +0) =— sin 6,

tan (n + 0) = tan 9, cot(n+6)=cot 0

sec (n + 0) =—sec 9, cosec (m + 6) = — cosec e,

5w

2

3n
— =6, + 0,... etc. as

Similarly the results for >

.. etc. can also be derived. But how to

wellasZnie,BniO.
s 7 Let us consider the following

remember all these result

trick.

. T
_,  As shown in the figure for the values =
n T
n 3n 5n Z+0 E.9
—+0, —+60, 4+ 0,..etc. 2 2
2 2 2
first of all change the n_ n
function as follows. 2 2
sin — cos, cos sin, tan — cot,
In
cot — tan, Sec —> COSEC, COSEC —>sec 5

After that keep the sign of resulting function same as

the sign of the original function according to the quadrant.

I

For example, for cos( ol 0), change the function

In .
cos —» sin. Now =7~ 0 is in third quadrant and in the third

quadrant, €os is negative.
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— _ 8
(v) oot 9350 got @

3n
cos [7 e 9) = - sinf Y, il ll’i) =

(vi) ® 4

-

As shown in the figure, for
the values n + 8,2n + 0, 3n

0 - etc. keep the function -9 | 2n+0
as it is and keep the sign of 0,2n
the resulting function same n+0 | 2n-0

as the sign of the original -
function according to the
quadrant.

For example, for sin (27 - 0), keep the sin function as
it is . Now 2% — 0 is in fourth quadrant and in the fourth
quadrant sin function is neagtive.

sin (2n - 0) =—sin 0
Example-5 :

(i) sin 120°

(i) sin 135°

(iii) sin 150°

(iv) sec (-1305°)

(V)  cot225°

(vi) sin (_1771:) (vii) - tan (_ ISTR) |

l7n)
(viii) cosec 6

Solution :

(i) sin 120° = sin (180° — 60°) (180° = 7R)
V3
= sin 60° = =%
¢ aEn 1
(i) sin 135° = sin (180° — 45°) = sin 45° = A
i in 30° = L]
(iii) sin 150° = sin (180° — 30°) = sin 5
iv) sec (-1305°) = sec 1305° (- sec (-9) = sec 0)
‘ | = sec (15 x 90° — 45°)
R
15
(15 x 900 = =%y

= — cosec 45°

-V2

(171:]
(viii) cosec | —/

6

[14] Addition f
0

Proof :

tan((l+B)=

o

tan (o + B) =

ptitude Test (Mathomn o9 & Son Sk

)
00 + 459 = cot 45° =1\

. 17
-sin =

I

Il

= tan — =

= cosec;. n = 7:)

- 6

= cosec (31t - E)
6

= cosec —

ormulae for tan and cot : .

tana + tanp
—\
1-tana - tanp

sin (@ + B)
cos (a + B)

Sin @ - cos B + cosa sin P
\
€0s a cos B - sina sin P

tana + tan
\
l-tang . tanf
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e

i (Dividing the numerator and denominator by cos a - cos B)
Now we will accept the following results wihtout

g proof.

h B tana — tanf
i (2) tan (@-P)= 1+ tana - tanf

3 . _cota-cotB—l
.(3) cot (a+ B)= cotp + cot o

| : cota - cotf + 1
'(4) cot (@ - P) = cotp — cot a

{(5) The values of tan and cot functions for % (15°)

Sn
=5 ¢
and 12 (757%)

t T T
T!_ (1! _‘E) . an;—tanz
T

1+tan£-tan—
3 4

_ B
1+ W3

_ -1 B
T 3+ N

3-2J3+1
3-1

4-23

o
t —=2++3
co 5 NE)

5n 6m—T)_ oo _72__’5_)

n
= .____—-2+\/§
=cot 5

Example-6 : Prove that :

cos 10° + sin10°
cos10° — sin10°

tan 55° =

Solution :

L.H.S. = tan 55° = tan (45° + 10°) -

tan45° + tan 10°
1 — tan45° - tan 10°

1+ tan 10° .
= m (-~ tan 45°=1)

sin 10°

+
cos 10°
sin 10°
cos 10°

cos 10° + sin 10°
cos 10° — sin 10°

=R.H.S.

[15] Expression of product in the form of sum

or difference :
In 2.12, we have derived the following formulae for

a, B eR.

sin (a + P) = sin a cos B+ cos a sin B« (i)
sin (- B) = sin o cos P —cos asin B - (i)
cos (o + B) = cos & cos B — sin « sin B - (iii)
cos (o — B) =cos a cos B+ sinasin B - (iv) -
By adding results (i) and (ii),

2 sin a cos B = sin (a + B) + sin (@ - B)

By subtracting result (ii) from (i),

2 cos a sin B = sin (o + B) —sin (a - B)

By adding result (iii) and (iv),

2 cos a cos B = cos (a + B) + cos (a - B)

By subtracting results (iv) from (iii),

-2 sin a sin B = cos (a + B) - cos (a - B)
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OR

2 sin a sin B = - cos (a + P) + cos (a - P)

) The above formulae can be remembered bricfly as
follows :

23SC =S+S§
2CS =S-5§
2CC =C+C
28§ =C-C

Example-7 : Express the following in the form of sum or
difference :

(i) 2sin50- cos 20

(i) 2cos 5—0 - sin 2
2 2

(iii) 2 cos 30 - cos g

(iv) 2sin —322 - sin 20

Solution : :
(i) 2 sin 50 - cos 26 = sin (56 + 26) + sin (56 — 26)
= sin 70 + sin 3'9

2 2 2

T80 (26)
— sin| — |-sin|—
2 2

=sin 40 —sin 6

£, s .30 . (50 30) . (50 38
(ﬁ) 2005‘5"51117: sin —+-2— -sm|—-—

0 0 0
(ifi) 2 cos 30 - cos 5 = O (39 : E)+ A (39 " E)

70 50
= c0§ — + COS —
2 2

0 . [ . 30
(iv) 25in}2—-517129=251n29-sm-i-

' 30 30
=e— COS (20 H 7) + €os (20 E: “2—)

7
_ _ cos — + ¢cos
= —-C 2 2

J
[16] Expressio” ot sum or difference iy thy

t:
of produc :
formof P e the following results in 2,16,

= sin (a+p)+sin (@=p)
_sin (@ + p) — sin (& - B)
=cos(a+p)+cos(a—[})
___cos(a+p)—cos(c_t-[3)

\We have der
5 sin a cos P
5 cos a sin P

_2sinasinf

By substituting & +p=Aanda’  =Binthe aboy,
results,

o= %—Q and P= _@_;_Ii ,

By substituting thése values of o and B in the apy,,
results,

. (A+B A-B
sin A+sin B= 2sin| —— | sl ™3
B‘ T A+B) . (A—B
5 6 =2c * —r
sin A —sin 2 2
o5
- cos | ——
2
B) , (A - B]
- sin
| 2
Example-8 : Express the following in the form of produ

(i) sin 70 + sin 50 (i) sin 60 — sin 20
Solution :

» . : | —5
({) sin79+sins5@ = 2sin (79 ; 59) . COS (29’

2
T (129] (29)
= &SM | —|-COS | —
2 2

=2sin 60 - cos 0

A+
cos A+ cos B= 2cos

. : L +
cos A-cos B= —2sin (A

(ii) sin 60 - sin 20

23 gos (@;\29) ™ (60 - 20

2
=2 COs (ﬁg) 3 sin ﬁ
2 2

~——

=2 c0s 40 - sip 20

. X | & ;
_—_ el
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formulae for Multiples and Sub-Multiples

[17]

D A S e —

Angles ¢

Formulae for2a > a:

Substituting B=oainsin (a+ B) = sin o cos B +

) .

cos o sin B)

Sin(a+a)=sinoccosa+cosasina

sin2a =2sinacosa - (a)

2sino cos a
= cos?a +sin? a
s 2tana
sin200= —— —— — e
1+tan’a ®)

(Dividing numerator and denominator by cos2a)

(ii) Substituting B = o in cos (o + B) = cos a cos f -

sin a sin 3,

cos (o + @) = cos o - cos o — sin o - sin a

cos 2a. = cos?a — sinZa - (©)
=1 — sin%a — sinZa
cos 2a =1 -2 sin’a « (d)
=1-2 (1 —cos?a)
=1-2+2 cos?a
cos 2a =2 costa —1 )
Now from (c),
 cos’a - sin? a
€08 207 cos® o + sin? o
1- tanZ
s 20, =, 1+ tan’ @ 5 O

- . 2
(Dividing numerator and denominator by cos“a)
(iii) Substituting p = a in

tano + tanf
1-tana - tanp’

v

tan (a + B) =

tano + tan
_tano T -
tan (o + a) = _ tano. - tano

2 tana
tan 2o = 3
1-tan“a

- (8)

2.

3.

Formulae for 3Ja —> o @
(i) sin 3o =sin Qa + a)

= sin 2a cos o -+ cos 2a sin o

= 2sin o cos o - cos o + (1 — 2 sina) - sin &

=2 sin o - cos?a + sin o — 2 sin® @ '

= 2 sin « (1 — sin?a) + sin & — 2 sin’a

=2 sin o — 2 sin3a + sin o — 2 sin3a

=3 sin o — 4 sinda
5. sin3a=3sin a -4 sinda - (h)
(ii) cos 3o = cos (2o + @)
= cos 20 cos o — sin 2 sin &
= (2 cos?a — 1) cos a — 2 sin o - cos & - sin &
=2 cos3o — cos o — 2 sina - cos @
=2 cos3a — cos o — 2.(1 — cos? @) - €os O
=2 cos3o = cos o — 2 cos o + 2 cosla
= 4cos3 oo — 3 cos a
cos 3o = 4 cos3a — 3 cos a - (i)
(iii) tan 3o = tan (2a + )

" fan 20+ tana
~ 1-tan2a - tana

2 tan o ' :
———— |+ tana
l1-tan“a N

2 tan a ’
1- ———T— - tana
1-tan“a

2tana + tana — tan3 a

l—tanza—Ztanza'»

3tana — tan3 a

tan 3a =
. 3 tan o

a
Formulae for —2- —>a:

(i) Replace 2a by a in cos 2a. = 2cos?a — 1,

a
cos o = 2 cos? 5—1

o
— =1]+cosa

2
2 cos 2
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(i)

1+ cosa
~Tcosa

¢031 3 .
2 o (K)

Replace 2a by o in cos 20 = | - 2 sinta

cos & = | - 25ip2 =
2

ey
25m25 =1-cos a

.9 @ 1-cosa
sinZ2 — =

. 2 w (D)

sinzg 1-cosa
(iii) tan2 Lo 2 _ 7
2 2@ l+cosa
2
tan2 < 1- cosa
B = 2 & dUsal e (m)

2 1+cosa

[18] Values of trigonometric functions for some
special numbers :

R
1.  Values for 18° ( 10) :

)

Value of sin 18°:

Let 6 = 18°

50 = 90°

39 + 20 = 90°

20 =90° -39

sin 20 = sin (90° - 36)
sin 26 = cos 30

2sin @ cos 8= 4cos30 — 3 cos 0

2 sin @ =4cos?0-3( cos 0 %0, where 0 = 18°)

25in'0=4—4sin29-—3
4sin29+2sin9—lf0

24 @ 4@ D

2(4)
(ra=4>b=2 c=-1)

sin@ =

2% 4+16
- &

2420 _ -2£ 25
= / -
8 8
15
sin® = —/4
Since 0 = 18 is in first quadrant, sin 0 ig Pos
J5-1
sin 18°= ,_4___

(i) Value of cos 18°:
cos? 180 = 1 —sin218°

-1-[[5_:1}:1_ 5_—2£+_'

4 16

6245

— —

16

" 16-6+25
16

5 10+245 =
16

cos 18° = _10_+2_‘/_i

Values for 36° (2) :

(i) Value of cos 36° :
cos 36° =1 - 2sin? 18°

20
=1-2[$) =l_2.(5-2;£§+l)

_1_6-2J§
8

212 3=V 4-3445 1445
4 4 4
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3. Values for 54° (ﬁ) :

1°(=
5. Valuesfor22 - | 5|

jgonometry
igoner

(i) Value of sin 36°:
sin2 36° = 1—cos? 36°

(‘E“):l- (5+2J§ +1)

| 4 16

I

16-6-2J5 _10-2V5
- 16 16

10 - 245

4

sin 36° =
3n

+1
4

49 = cos (90° — 36°) = sin 36° = ____V‘O;z‘/g

&

sin 54° = sin (90° — 36°) = cos 36° =

cos 5

1 2
- 4. Values for 72° [—5‘) :

J10+245
4

J5-1

cos 72° = cos (90° — 18°) =sin 18° = 2

sin 72° = sin (90° — 18°) = cos 18° =

2 \ 8
10
(i) Value of sin 22-2—
. 1° . ,45° 1 - cos 45°
222 = — =
sin 5 sin 5 2
- L .
T B
2 22

|
| DDCET / 21/ 2024-25

—

161
= Ji—l xﬁ— 2—‘/5
227 V2 4
0
sin 22—12— = -E;ﬁ

0

(ii) Value of cos 22-;— :

1° _ cos? 45° 1+ cos 45°

222_

et 2 2
l+-1—
3 ﬁ_sff+l

2: . 2
__\/5+lxl/_-2_=2—'\/2-
~oa2 2 4
[+ '
00522% =-—2%@-

o

(iii) Value of tan 22% :

fin2 22£_= tin 45° s 1 — cos 45°
2 2 1 + cos45°

X '3 2 _2-1
1+_\71_2_ \/54-]

V-1 V2-1_ (21 2
=21 Ja-12-d = 2-D

(V]

tan221?= J2 -1
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1- 135°= ......... mdian \ 0 =— n
! . reof 216° = —
, Explanation : Radian meast 180 * <16
(A) L] E‘ﬁ Sn Sn
3 ® 3 ©F D) & _ 6n
Ans. : (B) . 5 radiap,
\Ex‘planation : Radian measur =" 4135
. : 1an mea\sure of 135° = T x 135 ¢ L e degree
\ —
2 C) 20
= 3n radian, (A) 40 ®) 80 © g
2 o 4 Ans. : (A)
. e 2t _ 180 2
L. 4n 2n 3In T Explanation : Degree measure of == = == x —,
A) — _— il L 9
@ FEL @GO T Oy
Ans. :
25240 &t- radian = ........ degree.
Explanation : Radian measure of 270° = % x 270 (A) 60 (B) 432 (C) 234 (D) 9;)
Ans. : (B)
= 3
= 77: radian. 127R
Explanation : Degree measure of —
3. 1200 = ..ot radian. 5
wZE eI ol 2 180, 2m_ 43p0
Ans. : (A)
: - 8. Principal period of cos (E + 5) = veens
Explanation : Radian measure of 120° = 180 x 120 : 3
2n : 3
2 A — ®2 =
= ?n radian. 3 (B) 2 © 2 ()
Ans. : (D)
4. 720 = «.eeeeee radian.
3 2x
2 121 41 In Explanation : f(x) = kil
wF ®B= 0= o= iz on | 383
5 7 5 5
-‘Ans. : (A)
b = coefficient of x = 2
'Explanation : Radian measure of 72° = & x T2 3
i y: 3
o Principal period of function £ = l% = ”2” p
= < radian. ‘5
5. 2160 = -eeeee radian. 9 Principal period of cos (Bx + 5) = e,
St Sn 6n 3n r 2 yid
@ - ®75 © = (D) = (A) 3 (B) -Bi © Z ® 5
Ans, : (B) 5
Ans. : (O)
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3 Trigonometfy : B e
ation : / (x) = cos (3x +5)
p = coefficient of x = 3

EXPI"‘" . 2n - 2_7}_ =T
i Principal period of function /= 3 (2|

— =

Principal period offunctionf= 21 o 2n 2n
3

: : 12l 13| 14, sin (5—0) P
0 Principal period of sin (2x + 7 = o, 2 |
(A) 27 (B)2n + 7 (A) —cos0 (B)cosO (C)sin® (D) - sin 0
€)= (D) 4n Ans. : (B)
::;.l::n(gon :f(x)=sin 2x + 7) Explanation : sin (g - 0] = sin % cos0 — cos g sin 0
b = coefficient of x = 2 = (1) - cos 0 — (0) - sin 0
o o =cos 0

Principal period of function f = o] 2 =715 sin 1350 = ceerenens .

1. Principal period of sin239° + ¢0s2390 = ......... : 3 (ol B) - A
) 39° ®) 1 (A) VA | (B) 2
(€) 2n (D) does not exist © (D) -2
Ans. : (D) yoa
Explanation : f (x) = sinZ 39° + cos? 39° _ )
— .o 2 (05 Rt l
1 (wr cos®x+sinx=1) | pyplanation : sin 135° = sin (180° — 45°) = sin 45° = ;1

Since f is a constant function, according to the
definition, fis not a periodic function so period of fdoes not | 16.  sin 1500 = --e-eve.
exist.

1 I B B
x (A) =57 (B3 © = (D) =
12.  Principal period of cot g S :
Ans.: (B)
on
(A) 6m B)12n  (C)8n @) ¢ Explanation : sin 150° = sin (180° — 30°) = sin 30° = %
Ans. : (B) 17 sin 1200 = ces -
. X 2 1 JS‘
 Honloni: 3)= ot g ' wWFE O ®; O O

Ans. : (C)
Explanation : sin 120° = sin (180° - 60°)  (180° = xR)

V3

1
b = coefficient of x = 5

! ) T _ T _6n =sin60°=7
Principal period of function /= |—b—| = ‘l’
6 I o
18. sm§+sm?= .......

Principal period of 3cos 2x = -+ .

&) o cy2n - (D)3m 3 l |
gy (B) ©) (A) _‘é__ @  ©o ® -7z
Ex . &

planatlon H f(x) =3 cos 2x Ans. (C)

b = coefficient of x = 2




TN
i o+ iy

Aptitude Tost (Mathomat|c, ag

8
n
Ssin— g X
k g sin
19, sin2400 * sin2 500 o Ky
A) (B)
-1
©o
" " (D) None of these
Explanatiop , sin2400 4 g2 500=

= 5in24(0° + cos24()°

3| =
) A
(A) cosec > (B) cosec A
A
(C) sec > (D) sec A
Ans. : (A)
Explanation : In A ABC,A+B+C=q
*“ B+C=gn-A

(B+C) (n—A)
Sec = sec g
2 2

n A) A
= 8€C | —— — | = cosec —
(2 2 2

21.  sin (A +B)-sin (A -B) =
(A) sin?A - cos?B (B) sinA - sin2B
- (C) .cos?A —cos?B (D) cos?A —sin2B

Ans. : (B)

22. Ifcos O+ sind = «/5, then sin 20 = ... .
(A) 1 (B) 2 ©3 D)4

Ans. : (A)

Explanation : cos 8 + sin6 = V2

sin240° + sm2(9O° 40°)

‘. (cos0+ sin0)2 =

. cos20 + 2cos 0 sin 0 + sin20 = 3
. cos20 + sin20 + 2sin 0 cos 0 =2
5o 1+5sin20=2
;. sin20=1
23.  sin JA = e i
(A) 3 sin A -4 sin’A
(B) 4sin?A-3sinA
(C) 4sinA-3sinfA
(D) 3sintA-4sinA

Ans. : (A)
24, sin 2x = e
2 2
1 -tan“x tan x
(A) 2 B) T -
1+ tan”x 1+ tan®
1+ tan2 X b 2tany
© "o, © [T
Ans. : (B) '
25.  sin 40° + sin 20° = «........
(A) cos 100 (B) ~cos 100
(©) cos 20° (D) - cos 200
Ans. : (A)

Explanation : sin 40° + gjp 200

.| 40° 9 0 _ 500
= 2sin {+2°) cos (40 220 ]

=25in 30° . ¢og 100

= 2(%) ~cos 10°

=cos 1Q°
26. sin-=
\/2 -2 >
(A) == B 2 +2J'
2-\h
(©) y o 2 J'
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p—
l Explanation :

10

sin? 22— = sin? —50 1 — cos 45°
) 2
L
-2 _ V21
2 2 \/5
\/E -1 \/E 2 _ \/5
Yol BT T
o
sin 22 — = 2-V2
2
27. sin~lx + coslx = ceeres .
(A) 0 (B) 1 ©) n (D)
Ans. : (A)
28. tan~lx + cotlx = «eeee. :
T
(A) 1 (B) 0 ©) 3 (D)
Ans. : (C)
29. sin~! (cos E) = eeereens
3
A = B I (D)
) 3 (B) 3 ; 6
Ans, : (C)

n

T . : ~o_Z
Explanation : sin~! (cos 5) = sin~! (Sm ( 2

N3

A

A0
12

T
3

)

30.  Ifxy =1, then tan~!x + tan~ly = -coves .
i ] e -1 XY
(A) tan (l - xyj (B) tan (l " ij
©) % (D)
Ans. : (C)
31. sin”! (COS %) = e
A = u
(A) 6 (B) ey ©) = (D) 27
Ans. : (B)

Explanation : sin”! (COS E) =sin! | sin (—E - E]
Gy 276

n ( n [ T nD
= — S — € |-—=; =
3¢ 6 22
3n '
32.  If f(x) = cos x then f(;—xj = G
(A) —sinx (B) sin x
(C) cos x (D) — cos x
Ans. : (A)

Explanation : f (x) = cos x

f(%t—x)z cos (%—x)

= —sin x

If £ (x) =-log (tan x) dlu d\ S/ (gj R

33.
(A) 1 (B) e
© 0 (D) n
Ans, : (C)

Explanation : f (x) = log (tan x)

f(§)= log (tan %)=logl=l 0
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4rn .
L < mdian ... degree
(A) 40 (B) 80 (©)20 (D) 10
6n
2. 3 radian ......... degree
(A) 210 (B) 225 (C) 240 (D) 216
o Sn
S. s radian = ....... Degree
(A) 150 (B)250 (C) 196 (D) 180
4. Principal period of sin 2x = s
T
(A) 2= ®) 5 Ok (D)2
5. Principal period of sin 3x =
2 T
A) 3 B) 3 ©On (D) 2%
6. Principal period of 3 sin2x = --eeee.
2n |
(A) 2= ® =5 © 3 D) =
7. Principal period of sin (2x + 7) = -e-eeeee
(A) 2= B)= ©2r+7 (D)4n
8. Principal period of sin (2x + 3) = eeeeeee
2n T
A 35 @2 (Ok (D) 7
9. Principal period of 2 sin 0 - cos 8 = -ceeeee
T
(A = (B) 2n ©o (@) 7
(Hint : 2 sin 8 - cos 8 = sin 20)
. : . 0 0 _
10.  Principal period of 4sin 3 cos o = eeeeenens
7.4
(A) n (B) 2n ©o (D) o
(Hi 4'9 — =25in 0)
Hint : 4 sin 2 cos > in
11.  Principal period of sin (2x + 5) = -seeee.
T i1
~ " (A) 5 (B) 3 (C) 2= D)n

12.

13.

14.

15.

16.

17.

18.

19.

20.

udo ToBu \vressrrm T - a Gonn

Aptit

236° + c0s36° = ...,

Principnl pcriod of sin
A) 36 (B) | (C) 2n (D) 1y,
(
oS (3; + OJ .........

Gin 6 (B) cos 0
22;_ c0s 0 (D) —sin 0

Q) = creeeeeeet
Z:; (1:0: 9)- (B) sin 6
(C)—cos 6 (D) —sin 6
sin (lzt- + 6) = eesenes .
(A) cos® (B)sin® (C)—cos® (D)-sing
sin 16t- . sin% + sin g -sinm= ...
1 s

(A) 1 (B)0 ©) ) (D) ?

n 5o
If 6= e then 0 is in the ....... quadrant.

(B) Second
(D) Fourth

(A) First
(C) Third

Ifsec9—5(0<9<5) then tan @ =« .

) Y3 J5 9

B) — = 2
2 B = (© p (D)

If sin@ = 4 .

Ing = 3’ then cosec'd = ......... .

4

(A = 3 3 2
If ¢ - | <

an 0 \/5 and Cos O = W' then O is Fn the
quadrant,
(A) First

B

(C) Third (B) Second

(D) Fourth
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A P A A S e

rigonome. | .
ﬁ—s;‘ 60° - sin 45° - sin Q0 = ......... :
a 26. lun“'l 4 tan”! i B s
4q 3
B) 1 Q) - |
(A) 0 (B) (C) -1 (D) 5 " n }1 C (D)0
2 4in270 cos18° + cos 27%sin 18° = ..... w2 e =g
- 27. -1 b f3, mmassesiies ;
) | (B) 1 tan 3 + cot 3
gl L. Ay E . @y Q) D) =
(€) ﬁ (D) \/5 3 2 6
23‘ Sin 29 =. ......... . 28, tan.-.l(\/i) SRS
(A) 2sin 8 (B) 2 sin 0 cos
(C) sin20 —cos?0 (D) c0s26 — sin2 (A) 300  (B)4s°  (C)60° (D) 120°
3 29. If f(x) = cos x, then f (7w — x) = = “
i I tan = rE then tan 28 = ....... . (A) cosx (B) - cos x
(C) sin x (D) -sinx
24 = L _
N _2_5_ (B) % 30. Iff(x)=cosx, then S (2 + x) = ceeenens ‘
(A) cosx (B) sin x
©) 2_74. (D) % (C) —cosx (D) — sin x
25. 3sin20°-4 sin3 200 = «eeeeeee . Answers
| MmB @ D @) A 4 C S A
(A) ) (B) -1 @D (B @ C 9 C (10) B
anpDd (12)D (@13 A (@149 C (15A
© g (D) __21_ (16D (@@A7) D (18) B 19 B (20) A
CHA (22D 23) B 29) C 25) C
26)A 27)C (@8 C (@29 B (30)D
* % %



