AT

SYSTEM OF MEASUREMENT OF ANGLES

There are two system which are commonly use for measuring
angles |
(1) Sexagesimal or English system :
1 right angle = 90 degree (= 90°)
1° = 60 minutes(=60")
| | 1' = 60 second (=60")
(2) Circular system : The measure of an angle subtended at the

‘centre of a circle by an arc of length equal to the radius of the
circle 1s called one radian.

Consider a circle of radius r having
centre at O. Let A be a point on the
circle. Now cut off an arc AP whose
length is equal to the radius r of the
circle. Then by the definition the

measure of £ AOP is 1 radian (= 1°)

nradians = 180°

RELATION BETWEEN ARC, RADIUS AND
CENTRAL ANGLE

If s is the length of an arc of a circle of radius r, then the angle 6

(in radians) subtended by this arc at the centre of the circle is
given
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_b)'19=i or s=r0. . - | s
DL TU R ; b ALV
i.e., Arc=radius x angle inradians -

AREA OF A SECTOR

OAB be a sector haVing central angle 0 (in radiéns) and radius r.

Area of the sector OAB is given by g}»ze :

SOME USEFUL TERMS |
Quadrants : Let X'OX and YOY" be two lines at right angles in the

~ plane of the paper X' OX ishorizontal line and YOY" is vertical line.

These lines divide the plane of the paper into four equal parts,
each of which is known a quadrant.

Y
mn
11 - quadrant [- quadrant
< -
X' . @) 9X.
III -quadrant - | 1y- quadrant ~
wY'
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The lines X'0X and YOY' are known as x-axis and y-axis
respectively. TheSe two lines taken together are known as the
coordinate axes. The regions XOY, YOX', X'OY' and Y'OX are
known as the first, the second, the third and the fourth quadrant
respectively. ' | -
Angle In Standard Position : An angle is said to be in standard
position if its vertex coincides with the\-origin O and the initial side
coincides with OX.

Here 0 is the angle in standard position.

TRIGONOMETRICAL RATIOS

In the right angled triangle OMN, we have base (OM) = x
perpendicular (NM) =y and hypotenuse (ON) =r, then we deﬁné
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the following trigonometric ratios which are also knowp ag |

trigonometric functions. ' |
‘AN

Yy
M
P .
tan9=_——=2)-,
B «x
H r
,cosec = —"=—
2

FUNDAMENTAL TRIGONOMETRIC IDENTITIES

i) tanf= sin O
- cosO
(i) cotB= C?S i
sin 0
: |
s 8Ind = - _
(1) " Sodo0h = sinb.cosO =1
) 1
(iv) cosO=. = cosOsecO=1

secH



(V) cot 0= — tanﬂ. cotO = 1

tan 6
(vi) sin20 +cos?0=1=> sin%0 =1- cQSZO =5 ;:0529 =1—sin20
(vil) sec20 —tan20 = 1 = sec20 = 1 + tan*0 = tan’0 = sec20 — |

1
secO +tan 0

= secO—-tanO=

(viii) cosec? — cot20 = 1 = cosec20 = 1 + cot?0
=  cot?0 = cosec20 —1
| 1
cosecB + cot 6

- => cosecO—cotO=

- IfcosecA+cotA= 11/2, then find the value of tan A. -
Sol. cosec A+cotA=11/2 ...(1)

1l - . 2
-. coseCA+cot_A_11

=

= cosecA—cotA:-l—l. | sl 2P

LA '11 2 :117 | .44
- )= @)=2rovA= T—om 5y = WA=
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£y | ] cos 0 N sin @
Find the value o 1-tan® 1-cotb

cos® sin@ cos0 » sin®
Sol. l1-tan® 1-cotO 1___S_i__119_ l_cosQ
cos 6 sin 0
~ cos® 0 | sin” 0

cosO—sin® cosO—sinb

2 . 2 ,
- ¢c0os“0—-sin“0 5
= - =c0s 0 +sin 6
cos0 —sinH

Find the value of tan” 0 sec?0 (cot20 — cos20).
Sol. tan? 0 sec29 ( cotZO — c0s%0) |
=.sec? 0 (tan'zelcotze — tan?0 cos20)
( sin’ 0 )

e D 20 2001 cin2
= sec“0|1-- cos“ 0| =sec“0(1—sin“ 0)
L cos” 0 J |

= sec? 0. cos20 =1
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SIGN OF THE TRIGONOMETRICAL RATIOS

Sign of a trigonometrical ratio depends on the quadrant in which
the terminal side of the angle lies.

In First quadrant : x>0,y>0

= sin9=l>0, 0039=£>0, tan =2 >0
r r ‘ X

J

P r X
cosecO=—>0, secO=—>0and cot O ==>0
b | * ¥
Thus, in the first quadrant all trigonometric functions are positive

In Second quadrant : x<0,y>0,r >0

o sin8=l>0,»cos€):£<0, tanf = 2L < 0
r P X

-

T r X
cosecO=—>0, secO0=—<0 and cotd==<0
Y | . b g
Thus, in the second quadrant sin and cosec function are posmve
and all others negative

- InThird quadrant ; x < 0,y<0,r >0

sin9=z—<0, cos@=£<0, tan6=2}->0, cosec@=£<0,
r r | b % A

% r ”
secO=—<0 and cotd =250
X Y
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Thus, in the tﬁird_ quadrant all trigonometric functions are neﬁ

except tangent and cotangent.

In Fourth quadrant : x> 0,y<0,r >0

X
= sin9=!—<0-, cos®=—>0, tan9=l<0, cosecO=— <
: 4 r X : y %,

| ' X
secO = -f-> 0 and cotf=—<0
X ¥

Thus, in the fourth quadrant all trigonometric functions are
negative except cos and sec.

In Brief,
A Y
11-Quad. I-Quad.
sin & cosec All positive
are positive |
(all others are —-ve)
<€ : P X
X | 0 Rk
| 1I-Quad. IV-Quad.
tan & cot ~ cos & sec.
are positive: ' are positive
(all others are —ve)- - (all others are —ve)

vy
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VARIATIONS IN VALUES OF TRIGONOMETRIC
FUNCTIONS IN DIFFERENT QUADRANTS

Let X' OX and YOY' be the coordinate axes. Draw a 01rcle w1th
centre at origin O and radius unity. |

g
A
B(0, 1)

M(X,y)

B'(0,1)

Let M (x, y) be a point on the circle such that LAOM O then
x= cosOandy—smG
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II - Quadrant

sing ——
08 ge———3
tan@ ——
cotg —
spef =3

Decrease from 1 to 0
Decrease from 0 to —1
Increase from —eo to 0
Decrease from 0 to — oo
Increase from —eo to —1

cosec® —> Increase from 1 to oo

I - Quadrant
sin® ——> Increase from 0to |
cos 8 — Decrease from 1 to 0
tan®@ ——> Increase from 0 to oo
cotd —> Decrease from = to 0
sec 8 —— Increase from 1 tooe
cosecf———

Decrease from oo to 1

I -

sing ——
cos B ——
tan  ——
coth —
sec  ———
cosecf———

Quadrant

Decrease from 0 to —1
Increase from —1 to O
Increase from 0 to oo
Decrease from e to 0
Decrease from —1 to —eo
Increase from —eo to —1

Thus, 1 <cos® <1 and —1 < sin 0 < 1 for all values of §

IV - Quadrant .

SINO  —— Increase from —-1to00
Cos § —— Increase from 0 to 1
tanl —— Increase from —eo to 0
cotg —— Decrease from 0 to—o8
sec 8 —— Decrease from o to |

C
osec ——— Decrease from —
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