Top Careers & You®

Trigonometry

Anq/es and their re/ationsllip

Angles are measured in many units’ viz. degrees, minutes, seconds, radians, gradients.

Where 1 degree = 60 minutes, 1 minute = 60 seconds,
n radians = 180° = 200°

= 1 radian = 180°/n and 1 degree = n/ 180 radians.

Do you know?

1 radian is the angle
r The angle at the centre is of 1 radian made af the centre by
the arc of length
equal to the radius of

the circle.

Basic Trigonometric Ratios

In a right triangle ABC, if 6 be the angle between AC & BC.
A

B B Cc

If © is one of the angle other then right angle, then the side opposite to the angle is perpendicular (P) and the
sides containing the angle are taken as Base ( B) and the hypotenuse (H). In this type of triangles, we can
have six types of ratios. These ratios are called trigonometric ratios.

Sin6=E, Cose=E Tan6=E
H H B

Cosece=ﬂ, Sece=ﬂ, Cot€)=E
P B P

Important Formulae

For any angle 6:
1. sin?0 +cos?0 = 1 [Note sin0 = (sin 6)* and not (sin 6%)]

2. 1 +tan® 0 = sec?0

3. 1+cot’0 = cosec’0
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Range o][ Values 01[ Ratios

If 0 <0 < 360° then the values for different trigonometric ratios will be as follows.

2. —1<cos6<1 Maximum and

3. —oo<tan 6 <o Minimum values of sin
4. —o<cotf <o 0 or cos 0 are + 1 and
5. — o< SecH<-1 & 1 <SecH<w ~1 respectively.

6. — o< CosecH<-1 & 1 <Cosec 6 <

Sign 01[ Trigonometric ratios

We divide the angle at a point (i.e. 360°) into 4 parts called quadrants. In the first quadrant all the
trigonometric ratios are positive

90° — 180° [ 0° — 90°
180° — 270° | 270° — 360°

1 I/

SOME MORE RESULTS:

Angle Sin Cos Tan Cot Sec Cosec
Add: All positive
90-6 Cos 0 Sin 6 Cot 0 Tan 6 Cosec 0 Sec 0 Sugar: Sin posi‘rive
90 +6 Cos 0 —Sin® | —Cot® | —Tan6 | —Cosec o Sec 0 To: Tan posi’rive
180-6 Sin® | —Cos® | —Tan® | —CotH — Sech Cosecd Coffee : Cos positive
180+ 6 —Sin® | —Cos 0 Tan 0 Cot 6 — Secf — Cosecf
270-6 —Cos6 | —Sino Cot 0 Tan 6 — Cosec 6 —Sec6
270+ 6 —Cos 6 Sin 6 —Cot6 | —Tan Cosec 0 —Sec 6
360-60 -Sino Cos 0 —Tan6 | —Cot6 Secf — Cosecf
360 +6 Sin 6 Cos 6 Tan 6 Cot 6 Secb CosecH

tan(90° + 0) sin(180° + 0) sec(270° + 0)

Ex.1 Simplify .
cos(270° — @)cos ec(180° - 0) cot(360,° — 0)
Sol. tan (90°+6)=—cot9, sin (180° + 8) =—sin 6
sec (270° + 0) = cosec 0, cos (270° —8)=—sin 0
cosec (180° — 0) = cosec 9, cot (360° —0) = —cot 0

.. Given expression = (= C_Ot 0)(=sin 6)(cos ec0) =1
(—sin 0)(cos ecH)(-cot 0)
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Ex.2 If cot A :% , find the value of 3 cos A + 4 sin A, where A is in the first quadrant.

Sol. cotA= i
4
=tan A= i
3
Perpendicular _ 4
base 3
Draw a right APQR in which ZQ = A,
PR=4,QR=3

= PQ =(PR)? + (QR)?

= J4)2+(3)2 =16 +9 = 425

= PQ = 5 units
.'.cosA=bai
Hypotenuse
cosA=§and sinA=E:i
5 PQ 5
3003A+4sinA=3x§+4xi=g+E
5 5 5 5

3cosA+4sinA=%:5.

. o 2 o
Ex.3 Findthevalueof[sm?’5 } +[C0555

2
—2c0s60°
cos55° sin35°

. o 2 o 2
Sol. sin35 N cos 55 200 60°
cos55° sin35°

=|:sin(90° - 55°)}2 N {003(90" - 35")}2 P

cos 55° sin35 2
_ [cos55° Jz . [sin 35° Jz » { sin (90° /0) =cos e}
cos55° sin35° cos('90° —0) £sin6
=1+1-1=1
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Values of trigonometric Ratio for some special angles:

) 0° 30° 45° 60° 90°
sin © 0 1/2 12 \3/2 1
cos 0 1 \3/2 12 1/2 0
tan 0 0 113 1 \3 oo (Not defined)

Properties 01[ trianq/e

Sine Rule

In any triangle ABC if AB, BC, AC be represented by c, a, b respectively

then we have .a = — = —
sinA sinB sinC

Where R is circum — radius =

Cosin

b

e Rule

Cos A=

b? +c? -a?

2bc

Area of triangle

abc

4 x Area of triangle

CosB =

In a triangle ABC of having sides of any size, we have the following rule;

c? va? -b?
2ac

Area A = lbcs.inA= lacsinB= 1abs.inC
2 2 2

= JS(

S-a)(S-b)(S-c)

where S = semi pefimeter

Ex.4 Solve the equation sec® — 2 tan x = 0

Sol.

sec’x—2tanx =0
1+tan’x—2tanx=0
tan’x—2tanx+1=0
(tanx—1y°=0

tanx =1

X = 45°,

sec?0 — tan%0 = 1}
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