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FIROZ AHMAD'’S MATHEMATICS

THINGS TO REMEMBER

¥ Measure of Angles :

The measure of angle is the amount of rotation from the direction of one ray of the angle to the other.

The initial and final positions of the revolving ray are respectively called the initial and terminal sides

(arms). Also, the revolving line is called the generating side. eg, if initial and final positions of the revolving
ray are OP and OQ), then the angle formed will be ZPOQ.

If the rotation is in clockwise sense, the angle measured is negative and if the rotation is in anti-clock-

wise sense, the angle measured is positive.

Q

O

System of Measurement of Angles :

There are three system of mesurement

(1)
(ii)
(iii)
@

(i)

Sexagesimal System
Centesimal System
Circular system

Sexagesimal System : In this system each angle is divided into 90 equal parts and each part is

known as a degree. Thus a right angle is equal to 90 degree. One degree is denoted as 1°.

Each degree is divided into 60 equal parts each of which is known as one minute. One minute is
denoted as 1°. Each minute is consist of 60 parts, each part is known as a second. One second is
denoted by 1”.

Hence, 1 right angle = 90° (90 degree)
1 degree = 60’ (60 minute)
1 minute = 60" (60 second)

Centesimal System : In this system each angle is divied into 100 equal parts and one part is

known as a grade. Thus one right angle is equal to 100 grade. One grade is denoted as 1%
One grade is divided into 100 equal parts, one part is known as a minute and is denoted as 1°.

One minute is also divided into 100 euqal parts, one part is known as a second which is denoted
by 1”.

Hence, 1 right angle 1008 (100 grade)

12 = 100’ (100 minute)

1 grade

1 minute 1’ = 100 (100 second) /
Circular system : If the angle subtended by an arc of length / A

to the center of circle of radius 7, is 6 then 9 = z

r
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If the length of arc is equal to the radius of the circle, then the angle subtended at the center of

the circle will be one raidan. One radian is denoted by 1°.

The ratio of the circumference of the circle to the diameter of the circle is denoted by a greek
letter m and it is a constant quentity.

Circumference of circle
Diameter of circle

: . . . . . .22 .
This constant quantity t is a irrational quentity and generally its approximate value is e and its

general value upto six place of dicimal is 3.142857.

Relation Among Degree, Radian and Grade :

The number of radians of an angle subtended by an arc of a circle at the center is equal to the

ratios of arc and radius.
180° = t* = 100

and 1 radian = 57°17°44.8”

* Trigonometric Ratios :
Let us take a right angled triangle ABC right anled B.

C

xe*‘\)%e %

s E

-

&
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A Base B
Let ZCAB =0, then

Sin 0 = Perpendicular _ BC Cosec = _ Hypotenuse _ AC
Hypotenuse  AC sinf Perpendicdar BC
030 — Base _AB secl — 1 Hypotenuse AC
Hypotenuse  AC " cos§  Base  AB
and — Perpendicular  BC cot 0 — I Base _AB
B Base "~ AB tand Perpendicular BC

Except these isx ratios, there are two other terms which are known as ‘versed sine’ and ‘coversed

sine’ respectively.

ie, ver sinf = 1 - cosO

and cover sind = 1- sinO

¥ Fundamental Relation Among Trigonometric Ratios :

It is clear from the definitions of trigonometric rations that
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1 ¢ G_Sin@ te_cos@
1. cosecl = o — sin O cosechd =1 4. tanf = 050 and cotd = "y
5. cos’® +sin’0 =1
2. secO= = cosfsecd =1 6. (a) 1+ tan’® =sec’0
cosd
(b) sec?0 - tan’0 = 1
3. cotf= — tanfcotd =1 7. (a) 1+ cot?0 = cosec’0
' tan @

(b) cosec?® - cot’0 =1
Representation of a Triconometric Ratio in Any Other Trigonometric Ratios :

sin 0 cos 0 tan 0 cot sec 0 cosec 0
tan @ 1 2
. . Jeec?0-1) 1
sin 6 sin 6 Jl=cos’0 ) \/(1 + tan? 9) \/(1 +cot’ 9) sec cosect
' 1 cotd 1 Jlcosec’o-1)
cos 0 1/il —sin’ @ ) cos 0 \/(1 +tan? 9) \/(l +cot’ 9) secd cosecl

S1119 l_COSZ 0 1 1
1/‘ ’ 5 - -
tan 6 V (1 —sin” 9) cosé tan © cotd v [sec 0- 1) Jlcosec?9-1)
1 —sin20 cos@ 1 1
w/i ) __TY - 5
cot§ sin O J=cos?0) tan @ cot 9 Jeec?o-1) | v (COS ec 0_1)
1 2 cosect
1 \/i1+cot Hi o TS eEY
2
sec 0 \/(l—sinz 9) c0s0 \/{14"[311 9) cotd sec § qlicoseczé’—li
1 2 secO
1 - - \/i1+tan 6’; 5 Y
cosec 0 sin 0 /(1—c0s2 0) T and 1/i1+cot 0) /(secz 9_1) cosecO

¥ Complementary and Supplementary Angles :

If the sum of two angles is equal to right angle, then these angles are known as complementary angles of

each other. Thus, 6 and 90° - 0 are complementary angles of each other.

Now, if the sum of two angles is equal to two right angles, then these angles are known as supplementry

angles of each other. Thus, 6 and 180° - 0 are supplementary angles of each other.

eg, 23° and 67° are complementary angles of each other while 167° and 13° are supplementary angles of

each other.

Trigconometric Ratio of Complementary and supplementary Angles :

a sina cosa. tana cota secal coseca.
-0 -sinf cosO -tan® -cotd | secO -cosecH
90°- 0 cosO sinf cosO tan0 cosec sinf
90°+ 0 cosO -sin@ -cotd -tan® | -cosecO secO
180°- 0 sinf -cosf -tan® -cotd | -secO cosecO
180°+60 | -sinB -cosf tan0 cotd -secO -cosecH
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. 5

Except sin and cosec, all ratios are negative.

-3,

All trigonometric ratios are positive

1l O
Except tan and cot, all ratios are negative.

=

¥ Graph of Trigonometric Function :

1. Graph of sin x

v
Except cos and sec, all ratios are negative.

(£

Facts Related to sin x.
(a) Domain =R
(b) Range =[-1,1]
(c) Period =21

(d) Graph of'sin x is continuous for all real values of x.

2. Graph of cos x.

y
A

0, 1)

Facts Related to cos x.
(a) Domain =R
(b) Range =[-1,1]
(c) Period =21

i
2

(d) Graph of cos x is continuous for all real values of x.
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3. Graph of tan x.
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Facts Related to tan x.

N‘“ﬁ’

(a) Domain=R~(2n+1) 7,ne/
(b) Range = [-o0, 0]
(c) Period=m

mm

(d) Graph of tan x is discontinuous at x = 5

where m is an, odd integer.

4. Graph of cot x.
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Facts Related to tan x.
(a) Domain=R ~nmn,n el
(b) Range = [-o0, o]
(c) Period=m
(d) Graph of cot x is discontinuous at x = mm, where m is an integer.

5. Graph of sec x.
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Facts Related to sec x.
(a) Domain=R~(@2n+1) 7,ne/

(b) Range = (-0, -1]U[1, )
(c) Period=m

(d) Graph of sec x is discontinuous at x = %, where m is an, odd integer.

5. Graph of cosec x.

y = cosec x
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Facts Related to cosec x.
(a) Domain=R ~nmn,n el
(b) Range = (-0, -1]U[1, )
(c) Period =21

(d) Graph of cosec x is discontinuous at x = mm, where m is an integer.

e I[fmeasure of an angle is given in degree, then to convert it into radians, multiply the measure of an

angle by ﬁ and if the measure of an angle is given in radians, then to convert it into degree, write
180° at the place of

® sin(nm+(-1)"0)=sinO,n e/

® cos(2nm+0)=cosO,nel

® sin(nmt+0)=tanb,n e /
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