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‘rigonometry is @ branch of mathematics
‘hat deals with the relationships between the
:ngles and sides of a triangle, especially

. nght-angled triangle. It plays a vital role in

. varous fields such as physics, engineering,
irchitecture and astronomy.

| Angle

+ plane figure which is formed by two rays
sharing a common end point is called an

| ingle. The two rays are known as the sides

* the angle and the amount of rotation or
sening between these rays is called an angle.

= the figure OA and OB are rays and angle

: AOB. Written as ZAOB or AOB . %
E@

!mﬂal side

‘dentifying Angles in Standar
“osition rees and Radians

“=e angle is said to be in standard position
if:

Its vertex is located at the origin of the
coordinate plane.

One of its rays (the initial side) lies
along the positive x-axis.

) The other ray (the terminal side)

determines the direction of the angle. Q{
Acute angle 0< %\HX\S\E\l
(}hm W\ﬁm

i-'.* 90°
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Types of angles are:

Slnnghl angle 0 = 180°
Reflex angle 180° < 8 < 360°
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An angle is measured from the initial side to
the terminal side. It is usually represented
by Greek symbols 8, a, £,y etc.

Positive angles

The angle will be positive if the terminal side
is rotated counterclockwise from the initial
side.
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Negative angles
The angle will be negative if the terminal side
is rotated clockwise from the initial side.
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erminal Angles

Co- terminal angles are angles that share
the same initial side and terminal side in
standard position, but they may have
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a multiple of 36{]“ or 21 8 2P
45°, 405° and -315°

Degree Measurement

Degree

A degree (°) is a unit of measurement of angles. It

represents one -—I— of a full rotation around a point.
360°

In simpler terms, a degree is the measure of an angle

@Qm |

with a complete circle being 360°, é I
atl MMY\

Why 360° Historically? The choice of 360° to dm
circle dates back to the Babylonians, who used a b se-
60 number system (sexagesimal system). They wen
among the first to formalize the concept of angle
measurement, and 360 was chosen likely becausc it js:
h:gh!:,r composite number (it can be dw}ded by 2, .1,.

Full Circle Right Angle
A full rotation aro _orms an angle of | One-quarter of a full rotation. or a 90° angle
360,

called a right angle.

-

Half Circle

A straight angle, or half of a full rotation,
measures 180°. The degree measure is further

divided into minutes (") and seconds ("). \&@ O
19 = 60" (60 minutes) :‘3

m@%

(154)

GO




' = 60" (60 seconds)
12 =3600" (60 x 60 seconds)
Converting D

ind seconds (DMS) 'Ehl '
Separate the ~ whole
(degrees) of the decimal.

Multiply the decimal part by 60 to get
the minutes.

The whole number part of the result is
the minutes. Multiply the decimal part
of the minutes by 60 to get the seconds.
Example 1: Convert 73.12° to degrees,
nmutes, and seconds. 09306001
solution:

Degrees: The whole number part is 73°.
\inutes: Take the decimal part (0.12) and
nultiply by 60: 0.12 x 60 = 7.2. The whole
~umber part is 7. so it's 7 minutes.
seconds: Now take the decimal part (0

snd multiply by 60: 0.2 x 60 713, /]
<econds are 12 seconds. —%%

Fmal result: 73°7 12 R o

fxample 2: Con o degrees,

—=nutes, and seconas. 09306002

solution:

Degrees: The whole number part is 109,
Miinutes: Take the decimal part (0.42) and
=ultiply by 60: 0.42 * 60 = 25.2. The whole
~mber part is 25, so it's 25 minutes.

seconds: Now take the decimal part (0.2) and
waltiply by 60: 0.2 x 60 = 12. So, the seconds
o= 12 seconds.

al result; 109° 25" 12

Keep the degrees as they are.

Convert minutes to decimal degrees:
Divide the number of minutes by 60.
Convert seconds to decimal degrees:
Divide the number of seconds by 3600.

e Add all the values together.

Example 3 Convert 45°45'45" to decimal
degrees. 09306003
Solution:

Degrees: Keep 45°.
Minutes to decimal: i;% =0.75°

Seconds to decimal: S 0.0125°

s 3&!‘30@
Add them toge 2

45¥ s 2001252 Gs QS‘*
Nt

Convert 94° 27' 54" to decimal
degrees.

09306004
Solution:
Degrees: Keep 94°

Minutes to decimal: %g# = 0.45°

Seconds to decimalt —— = 0:015°
3600

Add them together: 94°+0.45°+0.0 15°=95.465°

Converting from Degrees, Minutes,
Circular Measure (Radian)

“here is another system of angular measurement called circular system.
=+ radian. denoted by the symbol rad, is the unit of angle.

‘are based on dividing a circle

Final result: 94.465°

oo~
| trigonometry. It is defined
7 arc whose length is equal to the radius of
into 360 parts, the radian 18
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ratio between the arc length and the radius.

establishing radians as a standard unit,

¥ \KAOW it today, was first formalized by
e principles behind it had been understood

mes from the radius of a circle, as the radian is fundamentally

The first known use of the term radian in the context of angular measurement was by
Scottish mathematician James Thomson in 1873. His brother, William Thomson.
also known as Lord Kelvin, was a prominent physicist and both were influential in

) T
A circle with a radius r, and an arc length ¢ () =rad ossos00s (i) —girad 09306006
is equal to the radius of the circle, then the N
angle O subtended by that arc is | radian: ), == 5 i
o= ':q?a D@C)
" 1radi O n
/ %@Si Ok o S 0" ano>
/- ™ b g
(1 rad :EE}
T
IE rad
0 (i) ©
’ = —EEX e =210°
; Fi
A complete circle has an arc length equal to L T
the circumference, 2ar, so fhe angle (iii) — Tad
- subtended by the entire circle (the full ix. 180°
rotation) is 2z radians. This means: =—x =330°
* One full revolution of a circle is 2n 6 . =
radians, or 360°. (iv) 1.2 md=l.2x!—gpi_= 68.75°
* Therefore, 1 radian is approximately n
57.2958-. Example 6: C“"“'W to
Conversion between degree and g - Q J@{@% 250
| = 1 (9301
m 180° O (ﬂ(@ﬁ% (iv) 15° 1509306011
Radians to Degrees: | rad@ % S Nl
I o — = 3
fj) 15°= 15 x 180 12 rad or 0.262 rag
ii) 750 = 75 x F__ 57
(i) 75°= 75 x 180 12 rad or 1.309




= o
ii)3150 = 315 % <X = 1% g or 5.498 rad ‘\HC G@@
(i) 180 4 %&@@@\ @

- G
I
28\

(wv)15° 15" =15° + — or 0.266 rad
180
NP A I 1 1 1 1
T — tu — tu — tum — tum — fum |
urns 0 tum T m 3 m 73 7S > turm

Radians | 0 rad —g—rnd Era.d %m iz‘-md nrad | 2mrad

Degrees | 0 30° 45° 60° 90° 180° 360°
Arc Length and Area of sector
‘7 ris the radius and O(rad) is the angle
subtended by the Arc of length’ ¢, then 4 T :
Arclength=¢=r@ and - T 3--1[!.471:111
Area ofiector= A=~»]—r"ﬂ ThemlM1sappmnmatelyIO§Tcm

Enmple 8: sector with

Find the area of &

Proof: 8160 = 45°,

[ i LT )
“Eh;ﬂw Rnts 45" to radians:
T

——q-x.?.xr 1 | x 1

2K A=—r'9=—x8x==—x 647 ~25.12 cm’,
Froof: We know that The area of the sector is approximately

) e 25.12 em’.

3600 Example 9: If arc length of a sector of
- 3 radius 7 cm is 11 cm, find the angle

" A i (27 radians = 360°) subtended by the arcmradxans and degrees.

09306014
=129 Solution
£ r=5cm ; £=11]cm, ; 8=17
=ence arc length, /= 0 and area of sector i=ro
x:—;-rzﬂ
Example 7: Find the arc length of a sector I1=56 = ﬂ 6\?@
wih radius =10 cm and central angle 6 =60°. ,,f%

Il

K —-—--126 Fa
Selutio @
c;:uertn B = 60° to radians: “@& ¢ aﬂgle subtended h.? the arc in radians
2 rad 126.1°
o = Wﬁ sy 2 rad and degrees is
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Q.1Find in which quadr
angles lie. Write a cu-term
(i) 65°
Solution :
L A1
)t 320°K J
—40°
_180° 0°
Xe— & = x
425° A360°
¥ Wﬂ@mﬁ ° lies in Q.IV.
o
The angle 65° lies in 1 g 0 @ The coterminal angle of —40° =—40°+360°=320°
The cute:rnunal angl @=425° (iv) 210° 09306018
(ii)135° 09306016 Solution:
Solution: 9074 y
90° 4
1359 4
! 5705 '\
180° < ,}/ '}\
. :\\ 00 [0/
X'+ % =
=] a
|~
ﬂ o c&?@
e 22
RB@M ° lies in Q.II1.
- 2?u° “ e coterminal angle of 210°
. o o o
The angle of 135° 1i R} SRRSO =31
The coterminal ~135° +360°=495°
(iii) —40° 09306017




(v)-150°

Solution:
G
210°
180 7~ [\ 360°
L 0°
-150°
k4
,,.9{]9

The angle of-150° lies in Q.IIL
The coterminal angle of —150°
=-150+360° = 210°

0.2 Convert the followi %
degrees, minutes, and secon
) 123.456° W mﬂ

solution:

. 123.456°% = 123°+0.456°
= 123°+(0.456x60)

= 123°+27.36'

= 123427+ 0.36'

= 123%+27'+ (0.36x60) "

= 123°427'+21 6"

= 123°23216"

1) 58.7891°

solution:

“% 7891° = 58°+0.7891°

= 58°+(0.7891x60) '

= 58°447.346

= S58°+47'+0.346

= 58°+47'+(0.346x60) "

= 38°+47'+21"

= 58°47°21"

i) 90.5678°

Selution:

= 90.5678°=

09306021

%\m\\@
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Qe

9ﬂ°+34'+{ﬁ 068x60) "

90°+34'+4.08"

90°34'4.08" _

Q.3 Convert the following into decimal
degrees.

|

09306022

- 65°+[

(i) 65°32' 15"
Solution
657 32' 15"
32 ) [ 15 J
60 3600
65°+0.5333°+0.0042°
= 65.5375°
(ii) 42° 18' 45"
Solution
42:: '[81 4 n @@m

09306023

09306024

42°4+0. 3“+{] ﬂ125°
= 423125°
(iif) 78° 45' 36"
Solution:
787 45' 36"
..(45 36 Y

oS
= 78°H0.75°4+0.01° = 78.76°
Q.4  Convert the following into radian.
(i) 36° 09306025
Solution:
oy o i it
36°=36x1 12 lsﬂmd}

6x —rad
3K18ﬂm

Qo™

09306026
Solution:
22.5%=22.5x1°

22.5%x = _rad
180




=aHgrss

2\ O
= = e Soluti >, 0©O
8 @ . =7
(iii)67.5° E\@ 2 =7
s i “ r=6cmand® = " rad
67.5° = 67.5x1° 3
> ﬁ?SX—'“\WW Arc length = ¢ =10
f=6x Zem
Q.5 Convert the following into 3
degrees. £=628 cm
w1 yis:
() ﬁrad 09306028 Area of sector = A = -2-rzﬁ
Solution: I %
T rad 3 Ex(ﬁ) x—3—
# = —1-x36x1'r
_ (= _180Y 6
Ex_‘ﬂ:— = 6m em’
= 11.25° 8.8 m
(i) I—;E rad 09306029 @ d central angle 0 = ?
Solution ® %ﬁ( radians. 09306032
LS %“m Solution; _
—ra
2 WG r=22 cmando=3% g,
1z m 6
7 Arc length= / =10
5 [m Isuj’ =38 5n
T EE Y b 4 6
39; g =4cm
Giiy 7% Area of sector= A = L g
2
Solution: = l(ﬁ) 5_”"'
T 2\ 7 6
75y 1 23
i = —x x5
12" At
Tn_ 180 Y
G @@m
e 3056 I
Q6 Find the arc length i

sector w:th

(i) r=6cm “drww n\dx

If the central angle of a sector is
Eﬂ" and the radius of the circle is 12 cm,
find the area of the sector and the
percentage of the total area of the circle it







\ | e mf?\'\m -
(i) We know that H : ‘@Bokk_p‘i"f’“
The area of sector = curved surface O | A Iae twipn —and Gottfried Wilhelm
of c% . @K @} eibniz (17 century) developed calculus,
b5 which further expanded the use of
Now krexof ssctar =1 @ trigonometric functions beyond geometry
(tz)ﬁ” into more abstract field of mathematics.
2 6 Application of Trigonometric Ratios
- lxl#x:’j When we make use of a ruler or measuring
2 6 tape to measure the thickness of book. the
= 60n cm” length of a pencil, the height of a chair or

table or dimensions of a classroom, we are
making direct measurements.

lﬁtm:jiusnfcune=ﬂ=?
Curved surface area of cone = R

. using eq. (i) In some cases, it is not possible to obtain
= nR{ =60 direct measurements, because these are
60 4 difficult and dangerous. For example, it is

R= difficult to climb upon a flag pole to

¢ ~ measure its height. To measure the height of
(-+ 4 = 12cm) a chiff is also difficult and ous. These

§ ﬁ indirect

ththe’lelp of trigonometry.
Trigonometric Ratios easurements of distance or

The functions that relate an [0 ‘I"‘\i( aeight it is very much useful. It also plays
right-angled  triangle ﬁ.‘ i:u: an important role in the field of surveying,
trigonometric ' (sime,  cosine, navigation, , engineering and many other -
tangent etc.) M

branches of physical sciences. We make use
Trigonometry has since been extensively of these concepts of trigonometry to solve
used in various scientific disciplines such as

many of the problems in these fields.
physics  (especially  wave theory) Trigonometric _ratios of an acute
engineering, and computer graphics.

angle
History of sine, Cosine and tangent

The trigonometric ratios are applied to acute
Hipparchus of Nieaea (c. 190-120 BC) is

considered the “father of trigonomety,” He
was the first to compile a trigonometric
table for solving problems related to
astronomy, using chord functions.
Hipparchus divided a circle into 360 degrees
-| and used this system for measuring angles.

In Islamic golden age, Al-Battani (e. 88-920

angle in a right-angled triangle, but the

- concepts extend to angles greater than 90°

and are widely used in many areas of
mathematics and science,

CE) was among the first to replace chord

(=]

: @9&

functions with the modern sine function a%zj&@@ =
2k ™ b “

£

Al-Khwarizimi (¢. 780-850 r =

his work in alge ard s ;

104-1131CE) “Wporked on  spherical

trigonometry, which has applications in A




Let us consider a right-angled triangle ACB
wnh respect fo an ang!e 8 {ﬁwtaj =

nd the side

* ratios of an angle “8" defined as:

Base b
cost = =—
Hypotenuse ¢
taLs Perpendicular _ a
Base b

Hypotenuse ﬂ
cosect = =
Perpendicular «
se) = Hypotenuse _ ¢
Base b
Base b
coth = =—
Perpendicular a X

The six trigonometric ratios described with
reference to a right-angled triangle ACB
are: sine (sin), cosine (cos), tangent(tan),
cosecant (cosec), secant (sec) and cotangent
(cot).

We note that: tanf

-

Gl - sinf
cosd
Similaiivoot= S22
sind
We note that:
(i) cosec 8 =—I—-— (11) sec & =
sin

cusﬁ'

l
t0=——
(ii1) co =

Trigonometric ratios of
complementary angles

We consider a right-
ACB, in 29, mZC = 90°

Bt
O

then, mZB = 90°- 6. Using the

mgnnumemc ratms uf 4B, we get.

D_g) mc _b

(1)
Using ratios of ZA, we get
Cos mZA = cos = mac =2 . (i1)

c

From (i) and (i1), we get,







8
tan 6 =—
15

(iv) sec

Ie[‘.ﬂnﬂ

15
(v) cosec 0

mﬁecﬂﬂﬂ

(vi) cot ¢
8
cot ¢ T
(vii) tan ¢
Bay =
3.
(viii) cosec ¢
cosec ¢ -
15
(ix) sec ¢
cusec¢=£
8

(x) cos ¢

cus.qj:i

17 %
Solutions: 9 E\U‘i}\]r\\] Q! H.] o L |
By c

®
o

>\ O

the following right-angled

for which mZA=d and mZC=8

“m%(&@@lm@ﬂm the trigonometric ratios

A
(i) sin© oisbinis
Solution:
5in @ an
sinf = ..._PGTP' :Il'l.:aLB ﬁm
- ‘ 5
mb—\ ;JI 09306047
n:
cos @ o1
- Bﬂ-ﬁﬂ= mBC 1@
Hyp. mAC b




(iii) tan @
Solution: N
tan B mﬁ( ution:
. - SRE %“m sinfl.cosech =1
tan ) = ETP W From right angled - triangle ABC
(iv) sin ‘f' sinfl = = (1)
Solution: cosecf= = (ii)
sing :
Multip]ymg (i) and (ii)
g = Perp. _ mBC =g S
Hyp. mAC b sinf.cosech = EX E
() ol TR | sinbsecd=1=RHS
Solution: (ii)cos 0 sec @ =1 09306053
ey Solution: @@m
_ Base F mAB _c m@
Hyp. mAC b 7 %@ gled - triangle ABC
(vi) tang %“@6% cosf = 2
Solution: W o 5
tang ; sech = —:— (ii)
~Ferp _ mBC -.a Multiplying (i) and (if)
tang = = ; plying ( (i
Q3 Considering the adjoining triangle cosdsech= 2.5
Verify that: i
(iii) tan 0 cot 6 =1 09306054
Solution: @
tanB.cotd — @@




Mulﬁplying'(i} and i)

tanB .coth = —x—-

tanB.coth = 1 R.HS
Q.4 FIIIintheblan r\[

Solution:
(i) sin 30°

(i1) cos 30°
(iii) tan30°
(iv) tan 60°
(v) sin 60°
(vi)cos 60°
(vii) sin 45°

(viii) tan 45° = tan (90°

(ix) cos 45°

Also sin mZA = 2 then fi

h %
tngunnmemww o 09306056
Solution : .

e

\J\sin (90°- 60°) = cos 60°
= cos (90°- 60°) = sin 60°
= tan (90°- 60°) = cot 60°
= tan (90°- 30°) = cot 30°
= sin(90°- 30°) = cos 30°
= cos (90°- 30°) = sin 30°
= sin (90° —45°) = cos 45°

- 45°) = cot 45°

= cos (90° — 45°) = sin 45°

Q.5 Ifin a right angled triangle 4ABC,
mZB =90° and C is an acute angle of 60 %

B
@ == BC
mAB

mBC _ a

mAB ¢
(ii) cos 60°

cos 60°= 2
- b

umve( f'ﬂ
AVA

cos 30°

(viii)

tan 30° =

C - B

(iv)cosec J—;—=- cosec60®
Snlutlun.

ﬁ@«@ EaY

cot 60°=—
c

(vi) sin 3ﬂ°
sin 30°= —

(vii) cos 30°

c

5
tan =
6

(iii) tan &% @@‘!m 09306059

gl

19306060

09306061

306062

09306065

09306066




How to prove
Trigonom
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* @publications.
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Trigonometric Identities

Fundamental Trigonometric Identities
We shall consider some of the fundamental
identities used in trigonometry. The key to
these basic identities is the Pythagoras
theorem in geometry.

“The square of the length of the hypotenuse of a
right triangle is equal to the sum of the Squares
of the lengths of the other two sides”. (Fig. 1)
Note: Remember that the sum of the lengths
of the two sides in a triangle is not equal to
the length of the third side, but the sum of

By Pythagoras Theorem, we have
+ b= ¢? =
2 bz 2

a A a
—+—=— (Dividing by ¢*
e c;( gbyc’)

c

HEE
— | +|=|=1
\ € c

sin’ B+cos’ =1

Qs
w—=sin@

C
; a*+ b= @O@;@m —ti: cosf
length of the two sides is greater than the, e
length of the third side and this reali ('Cj, S Sy 2
base for the construction of ividing equation (i) by °, we have -
S =a*+ b &l b el
5 =32+ 42 Br B
25 =0\ a ¥ € a
-'.(_) +1=[.._. ‘t—=tanf
b b b
tan’ 0+1=sec’ @ %= sect!
2 2 Z
ﬂ—z - P—?- = -C—J- Dividing equation (i) by &°),
A ia a a
- 2 2
3 | 1+ [E] =(E] 2= cotd
] d a da
v £ =cosecd

In figure (1) the to the
length ‘@’ adj equals to the length

‘b’, and hypotenuse equals to the length ‘c’.

rl:"‘

0

we have

I+£@Lﬁﬁ‘i&fbﬂ@@®ﬁv>
0

that (seczﬂ- 1) cos® = sin” O 09306067
Solution: \
LH.S =(sec’0—1)cos* 0

=tan’ 6", cos’ 0
(= 1+ tan® 6 = sec? 0)




e |
smiE .cos 0 [ tané =
cos 0 .

=sin’0=RH.S
Hence, (sec” 6 -1) cos” 0 =si
Example 11:
Show that tan B+ci
Solution:
LHS =tanf+cot@
_sin®  cosf
cos@ sinf
_sinf-sinB+ cosf-cosf

cosB-sinB

E sin’ 0+ cos" 0
sinf cos®

1
sinB n:usl-]
1

cosﬂ' smﬂ
= gsecl- cosecB=

Hence, tan 0 +
Example 12: Show that

TREn I .
-asecl —cotf sinfl sind

(»sin’0+cos*8=1)

A0

cnsec (3]

1
cosecd —cotd

09306069
solution:
LHS= :
cosect —cotfd
1
1 _cos®
sinf  siné
sinf I
l-cosf sinf
siné(1+cosé)

(1—-cos@)(1 +cosﬂ) -'
sin 9(1+cnsﬂ)
1= c

re ok
sinf

1

sind

Yi@m%

smﬂ(1+ cosé) Q@(’“

sind@ sin&‘
1+ cosf -1
siné
cosf
sind
1
siné
l —
sinf

= cotf

1
" cosecd +coté
1
T, cosf
sin@ sinf
E sinf
sin@ 1+cosé
1 sin@(1-cosf)
siné (1+cns€)(l-cosﬁ}

RHS=

1

1IN 1—cosf
sinf  sind
1-1+cosé
sinf
ct.::sﬂ = cold
sinf
Hence, L.H.S=R.HS
Example 13:
Show that sin’8+cos®0 = 1-3sin’0cos’®
¥ 09306070
Solution: L.H.S = sin®0+cos’®
= {51:12'3}3 + (ﬂﬂs’ﬁ}"
= (sin®0+cos8) (sin'd *9-+cos*0—sin"8cos™0)
= 1 [(sm’9+mslﬁ}2-zsm’9 cﬁﬁm"‘emﬁ]
,..
sm B'mszﬁ
If tan © =%, find the

remaining trigonometric ratios, when 6 lies

in first quadrant. 09306071



Q
o
It s @ B b 5
N smB—E-=E ! cos.r:sﬂ~;~-—5
4 b 5
cos g Sec o
8 cat9=£=i
A c=4 B g
Selution:  Given: tan 0 = %= =
c
. Where, a=3.¢=4
By Pythagoras theorem, we have
' s °@©
Q.1 If9 lies in first quadrant, find the Q& Y
remaining trigonometric ratios of %@} c
o 2 < “9=4+c
[l) S“ﬂz‘i & ,9__4__1:61
Solution: MC‘ S=¢
sing = 2 (i) Ve? =5
c=+/5
Remaining ratios
~c_¥5
b 3
a2
tanf = —=
c V5
b_3
ecf=2=2
B cos s
o T
Let AABC be a right angled triangle in | S8~ == ~
which mZB = 90°, and ms/A =0 @@
In right-angled AABC, r @cr-
sinf = & (ii) % é&
b 2 OY\ ﬁﬂm( cﬂﬂ=z (i) 1306073 |
J P § £
From (I}W g5 b Let AABC be a right angled triangle in
By Pythago which m£B = 90°, mzA =0,
el e In AABC,







RAar=

Let AABC be a right-angled triangle in @@m
which m<B = 90°, mZA0 @@ Sat

InﬁABC

secd = 2 W@@; %\\m%%@a cot = j—,-z-_{i)

Let AABC is a right angled in which msZB
=90°msB =0
In AABC

b a coth = £ (ii)
e

A c

From (i) and (ii)

=|b=3,c=1

By Pythagoras theorem
? =+
32"a + (i)’
9=a’+1

—_———_— T2




Prove

Identities.

Q2

Solution:
(sin® +cos0)’=1+2sin8 cosP
L.H.S=( sinf +cosd)’

mn i n

QJ3

cnﬁﬂ'
sin@

LHS—

LHS=
Q4

" (sinB) *{cnsﬁ} +2 sinb cos0
sin’f+cos’0+2sinf cosf
1+2sinfl cosf
R.H.

Hence proved

nusﬂ

sInB

Solution:

(sin @ + cos 8)’ =1+ 2sin 8 cos 0

09306077

[ (a+b)’= a*+b*+2ab]
g [** sin’B+cos™0 = 1]

1
tanf

v 0

%m“

msﬂ

R.H.S

sinf cos B

- =1

cosec 8
Solution:

sin®

09306079
sec B

msEl:l

cosec @

LHS =

= sinf.

= sinf. sinfl.+cos0. cos
= sin°0+ cﬂsiﬂ

= R‘H.SN\I

“ence proved

sec O
cos B
sec )

sinf

cosec D

+cnsi-} e L
co

Q&

1

B

cos'0 — sin
= cos’B—(1-cos’B)
[ sin *B+cos” B=1}

= cos 0-1+cos’d
= 2cos 01
LHS = RHS
Q.6 cos’@-sin®0=1-2sin"0 ooocosr

cos’B—sin’B=1-2sin"0
L.H.S = cos’0 — sin’®
= |-sin’@-sin’0 [~ sin’Brcos 0=1]
= 1-2Sin"0
LHS = RHS
Q.7 1-sinf _
cost
Snlutmn.

cosf
1+ sinf

cosé
_ 1—sin#
= ®

1+ siné
Cos@® 1+4siné
_ (1) ~(sin0)
cos(1+sind)
___l-sin’g
cos@(1+sind)
cos’d

~ cos@(1+sind) [~ $in°0-+cos 6=1]

- cosé
1+ siné
L H S R.H.S
uﬂ
1+sinﬂ
on:
(sech—tand)’ = ~—Snf
l+smé5'

L.HS = (secO-tand)

—(m)

-



z[_l__sina]‘ _.
cosd cosé >

2
= - (. cos’B= 1-sin'8)

_ (1-sin6#)(1-sing)
~ (1+sin8)(1-sind)

= IS0 _pine
1+sind

Hence proved.

Q.9 (tanB+coth)’ = %
Solution: .

PRI

\I\;t.!\.

LHS = (tanD+cotd)
=!:sinﬁ+ms9]2

cosé  sind

cosésind

1 2
i (cnsﬁsinﬂ J

= (sech.cosec)’
= sec0.cosec™d
=R.H.S
Hence proved
Q.10 tan® +sech -1 =
tanf —sech +1
Solution:

LHS =

z [sin’ﬂ+ mfe]"

tang +secd -1

:uww

[ a’b’= (a+b) (a=b)]

tanB+sech

TR

Q
o}

1+ tan’ @ =sec’ @
1 =sec’d —tan’ @

e (tan|9+5¢c8)—(sec’9-mn’&)

SN tanf —secd + 1

W (t'mﬂ+sac9}—_[m&‘+tanﬂ}{secﬁ—mnﬁ’]
(tanf —secd +1)

(tan8 +secO)[1—(secl—tan® )]
(tanf—sec + 1) '
(tand +secd)[1-secd + tand ]
 (tanf —scch+1)
(tanf +secd)[ tand ~sec +1]
(tan@ —secd +1

0—c05'0= (sinf-cos0)(1+sinBeosd) |
09306086 )

sin’8-cos 0 = (sinf-cos8)(1+sinfcosd)
LH.S =sin'®—cos’d
v @b’ = (a-b)(a*+abtb?)

= (siuB—cnsE)[sinIBmlﬁﬂinEcus&I
= (sinfl~cosB) (1+sin.cos0) '
LHS =RHS
Q.12 sin®0—cos®®

=(sin’0-cos0)(1-sin*0 cos’0)

Solution:
sin®0~cos0=(sin’0-cos?0)( 1-sin‘Bcos’0)

LHS =sin®0—cos’s
T @@

2.\0

W b'~(a-b) (a*+ab 169 |
= Esiuzﬂ—cmzﬂ}

09306087

[(5in°0)*+(cos’0)*+5in0.cos?0]
= (sin’0—cos’0)
- [(sin®0)*+(cos’0)+24in%0.cos*0—sin’0

|

4



cos’0] '

= {sm’ﬂ—cns‘ﬂ){(smzﬁﬂoslﬂ] —smzecasze]
= (sin®0—cos’8) [(1)*~sin’@.cos
= (sin*8—cos’0) (1-5in’0.cos’®) '

=R.H.S

Hence proved. NI ?\\N

Values of Tﬂgﬁﬂmeém‘ Ratios of
Angles 09306088
Trigonometric ratios of 45° [Er&dian]

Consider a square ACBD of side length 1
unit.

We know that the diagonal bisect the angles.
So in the triangle ABC

mLA=m£B = 45° and msC =90°,

In AABC,

Using Pythng:nras theorem
A=a+b

d=1+1
=2

= = -.E
- o

n45=—=— ] cosec 459 =—=+/2
c 2 a
-a&dﬁ“——b-—L . §m45°=£=.ﬁc
c \fri b W
Q
"'l45n=E... % ﬂm ?\_,-
b N %

BK\@RBQ/

M@:}@ @@P—mﬁdmn

Consider an equilateral triangle ABD of side
2 units. Draw a perpendicular bisector BC
on AD The point C is the midpoint of AD.

So, mAC= mCD in which m£ZBAC = 60°,
mZABC = 30°, mZACB = 90°,

Let mBC = x units.
B

Using Pythagoras theorem in the AABC.

0?24 52
d=1+x*
¥=4-1
= ¥ =3
= x=43
m BC = /3 units >
Trigonometric ratios of 30° {E rndinn):
In the triangle, ABC with ZABC =30°
§in30°= % . cosec30°=2
cos 30°= sin 3{]" -
@3 oY

Trigonometric Ratios of 60° (—irndian)

In right angled triangle ABC, with mZA=60°

—







L -

QAR e




-

:;Rm\\@(j

mﬁﬂ“ﬂn.‘!ﬂ“mws

(vi) sin
Sulllﬂﬂll-

sin 60° cos 30° — cos 60° sin 30°

=

i

Sﬁlnﬁnm
cos 60° cos 30° + sin 60° sin 30°

143 V31

3 23

=

)
i@
=

Splutlan:
T

' O
o

2
Q3 lfllnd'.i“mdm-l?cqunlmjli _

each, then find the value of ﬂu
followings:

() 2 sin 45° — 2 cos 45°

Solution:
2 sin 45° - 2 cos 45°
1 1
= 2x—==2
e
iy 2—-2= 0 =0
5 5
(ﬂ]3cus45“+4sm 09306107
X Iu§ é)@
3 +
2 75'
=3 3+4
2
2

(iii) 5 cos 45° — 3 sin 45°
Solution:
5 cos 45° - 3 sin 45°

6
6

tan —cot
6




Solution of a Triangle

We know that there are three sides and
angles in a triangle. Out of these s
elements, if we know th
including at least one side,
the measures \
Finding the m of the remaining
elements is called the solution of a triangle.
Case I: When measures of one side and
one angle are given,

Example 15: Solve triangle ABC, in which
mZB=90°=miA=30°%a=2

Solution:

We are required to find b, c and mZA.
Now msLC =msB-msA
= 90° -30°
= 60°

and %: sin 30°
s R
= 3 =gin30® (a=2)
e L E-.-ainsn°=l]
o 2 2
— b=4 (i)
amd  2=tan30°
c
2= |
= —= ra=2,tan3° =
C 3 ( 75]
hus c=23 . {iii)

N

1), (11) and (iii) are the required results.
Case I1: When measure of

and an angle are given.

Example 16: Solv

p

o

Solution: 7 %)C
) M&!}@ Ccand mZC
\B B =90°
mLZC =miZB-mZiA
= 90° — 60°
= 30°

% .(1)C

Lp

a

: Nu: s ﬁaﬁnéo@@‘\m
A

B

( bh=5,5n60°=
2

|

=a=433cm ...(i1)

and < = cos 60°
b :
Clad
$2
[-.-b:i, cos 5uﬂ=l)
X
= € @@\S\N

D V& 5! .

G@ ity and (iii) are the required results.

. Case I1I: When measure of two sides are
given.

mﬁ&g s whén
=9(°

LA =60°%b=2

Example 17: Solve triangle ABC, when

N



4=+2em, c =1 cmand mZB = 90° nmmn Selutl @ c.m
Solution: We are required to ﬁmi b,
By Pgthagnms theorem, we Q
=¢ +d

b= (1) + J‘ & 5
b’ = 142 - o
b'=3 C 3
b=13

A ¢=2cm B
a=Dem We are require to find mZA, m£ C and ¢.
By Pgthagoma theorem, we have
“ =gt + ¢
or c =5 —&
= m" 2y -2 R
A ¢=lem B o @ @@
RO %&@B
Now sin mﬁﬁ—- == T;@@@% - Now —=cos m£A
= 9 2 -
= mLA=si s - m- cos mZA
= mMLA=547" wealit) . o 24 ]
and msC =msB-msA e ( Pesea 23)
=90°-54.7° mZA = 45°
AL I Thus, mZC =mZ/B-mZA
(1), (11) and (iii) are the required results. ¥ =;'nu — 4;:
= 45°

Case IV: When mesdsure of one side and Frcs {;;Mgij and (iii) are tf::) :
hypotenuse are given. T ’
Example 18: Solve triangle ABC, when a g
@=2cm, b=2v2 cm and mZB = 90° o9a06110

C

Q.1  Find the values of

the fu!lnwmg right










theorem (Hyp.)* = (Base)*+(Per.)*

b =c*+d’ O
b= @@ o Qﬁ&
b! =16+16 %“\f@-
b =32 Wo
Taking square
b =432
b =+16x2
b =4~2¢m
o Inright AABC,
tanméh=£=i=1
c 4
tanmZA = tan (1)
ZA =45°
We know that in right AABC

mZA+ mZC =90 =90°
45°+ m£C =90°

(®)
mZA = 90°-45° =45 c@@}ﬁ@
Q.3 Each side of a s¢ m
long. Find mw&m;: diagonals of
the field. 09306117
Solution:
Let ABCD be the square filed with each
side 60m long. Let AC is the one of

diagonals.

D 60 em C
sl
E B
2 2
A 60 m o B
4pplying Pythagora’s e

AABC.

(12 GO

Hyp.)? = (Base)” + (Per.)®

% T ——

) = 3600 +3600
= 7200
Taking square root
(AC)'= v7200
AC  =+/3600x2
AC =ﬁ{}\5m

as length each diagonal of square is same.
So length of each diagonal is 60+2 m

Q.4 Solve the following triangies when
mZB =90°;

(i) m2C = 60°, ¢=33cm

2\ O
&

09306118

In right angle AABC
m< B = 90° and
m£C = 60°

c=3ﬁcm
a=7b="?

- § P [1:
T LM oY Tty T e )
o -
@ \ mZA=180°-150° = 30°
\ |

m<Z A=30°
Now, using

—__—@=_——



b=6cm
(ii) m.oC = @Mj 09306119
Solution L

mzC =45° a=8 c¢m

45°
C a=8m B

* In right angle AABC

m<£B = 90° and m-T = 45°
a=8cm

msLA =17

msA+ msB

b= (6) + (2

b =36+144
b* = 180
i
L~
50

A@l q\g’ﬁ‘ﬁﬁg@%@@

b<6y/5cm

» Inright angled AABC,
tanmsA =2

a
b=7andc=2 o w
We know that in a AAB %
I@W“’
]

mZ A+90°+4

A ¢ = 6cm B m



tan mZA = -3= 2 ow @Qr@
T E:Eh?snﬁz) @Y@“ @ ?@

=L

b

led AAB 1 4

mZA+ 3 - )
mZC = 90°

mZC = 90° — 63.43“ = bx ] =4x2. (‘.'cns.ﬁﬂ“ =% ]
mZC = 26.6° - b =8m
(V) mzA=30° c=4cm 09306122
(ivim=z4=60° c=4cm 09306121 Solution:
Solution mzA=30° e=4cm
mZA=60° c=4cm
C C
b a b miﬂ
60° R\)@ @@@ [
¢ =4cm w c=4cm B

* In nght angle e In right angle AABC m<B = 90° and

mLA= 6'.'}“ meA=30°
¢ =4dem ¢ =dcm
mZC=1 ' msZC="7
a=%andb="? a=7andb="
We know that We know that
As mZA+ mZB+ mZC = 180° mZA+ mZB+ msC = 180°
650°4+90° + m£LC = 180° 30°+90°+ mZC = 180°

150°+ msC = 180° 120°+ m£C = 180°
msC = 180°=150° mZC = 180°-120°

ms /C' 30° mZC = 60°
+ Now using Now using
- _ Per.
1anb - tand = Base

I

|}
B
|=

uner = & 300 @@O@
3 4

-ﬁ—d-jicm ‘ é@@%{ 1

A

o

_@ s 20 o



s 4 * Inright-
i e
O o e %ﬁ@g +290° - 36.9°

~ Hyp. ® \
cos 3{}&;& %@ mZC=53.1°
b '::-\S . Q.5 Let O and R be the two points on
fli__i i the same bank of a canal. The point P is
2 b placed on the other bank straight to point
= R. Find the width of the canal and angle
™ £:=?4 PQR in radians. p 09306124
8 /
b= —cm
3 Z
(vijb=10em, ae=6cm 09306123 : # '
Solution: M -
b=10cm, a=6cm A

From the figure width of canal = PR = w = ?
mﬁa= 13mand m Q_R=-5m y
In right angle A PQR By Pythagora’s

§ == — ] T
theorem (mPR ) +(mQR ) =(mPQ)

—
(107 = (6) + & (mPR) +(5)" =(13)
100 =36+ ¢ (mPR) = 169-25
100 - 36=¢* 2
64 =2 (mPR) = 144
= c’=64 Taking square root of both sides
¢’ =64 mPR = 12cm
s s In A PQR
o Inright angled AABC, cosf=-3K_ i
s Do et
6_3 ( ék A E T B
sinmZA = 2= = \\jj\‘& 1) (13

T
0= ﬁ?.SEx-l*E—n rad
6= |.8rad

|
||
‘l
&




So, width of canal isw=12m
Q.6 Calculate the length x in the
adjoining figure.

fcm

17¢cm

Solution:
In right

theorem.
( rnB_[Ir"):l

angle AABD By Pythagora's
+(mAB) =(mAD)
=(17)’

[mﬂn] +100=289

(mBD) +(10)’

o
B «@5&@

Let length of ladder = mAC = 8m
Distance of ladder from wall = Eﬁ =2m
Height of wall = mBC=?

In right angle A ABC

By Pythagora’s theorem

(mﬁ)z (mﬁ_ﬂ)l=(mﬁ)z

{mBD) —289-
——®
[mﬂc) =60
= (mBD) 189 .
Taking square root
Now in ABCD, by Pythagoras theorem ,?i mBC i1= J60
mBC = 7.75m

(mBC) + (mCD) = (mBD)

~+(8)° =189
¢ =189 - 64
£ =125
Jx = J125= 25x 5= 5v/5cm
Taking square root
125

=11.18 cm
Q.7

sway from the wall
ladder is 8 m, t of the wall?

09306126

e

‘ﬁ\
wall ﬂl.l::l ::::Eﬁii:ﬁt%? i\((\&\ Ei’g S

So, height of wall is 7.75m

Q.8  The diagonal of a rectangular field
ABCD is (x + 9)m and the sides are

(x + 7)m and x m. Find the value of x.

09306127
D C

SONY

xm

(x+7)m B




Solution:
ABCDisa H:ctangular filed.

Diagonal = mAC = (x+9) M%@Q

Sides are
mAB = (x+7)ecm
ra’s mear:m in right

Applying Py
angled AABC.
(mAB) +(mBC) =( mAC)'
(x+7)‘+fx>’ = (x49)’
(x)? +2(x}m;g7) Hx? = (P 2()(9)+9)
+14.x+49+ =x +18x+81
2%+ 14x+49—x"—18x—81= 0
¥ —4x-32=0
¥ —8xr+d4x-32=0
x(x~8)+4(x~8) =0
(x—8) (x+4) =0
= x8=0o0rx+4=10
Since x is a length of a sids

which cannot be negative, §6 \wé Tz

So required values ip Bl
Q.9 cmw@@l@ of ‘x’ in each
case. _ 093056128

(1)

x=—4

or

12em

(2]

i =

A
Solution:
In right angle AABC By Pythagora's
theorem

(8] <50 4]

¥ +(12)" =(20)

Solution .
In ADBC

(mBD) +&nBC‘:) (mcn
(mBD) +4y’= %}G@@m

2
mBD] =25-16

—_— 2
(mBn) =9
Given that
mAB =m BC
So, mAB=4c¢cm :
In right angle AABD By Pythagora's
theorem

&fm)(

X =@@+9
=]16-+9
X =25
Takmgsquarermt
=35

x= Scm

) +(mBD)’

X' =400-144

e]etlﬂn

e

pression

e AT (eye !evet) and a line from the eye A to top of bui I-::hng




iding

@) C  Ruildi
Eyes I% /1 L h fimi
\T&Eﬁ Angle of clevation
; D
Angle of depression
(" Foot of building
The angle made between the horizontal line ms A= 60°
AD (eye level) and of line from the eye ‘A’ Tinte v A8 =X
1o the bottom of the building (C) is called f I {@@m
the angle of depression. e @ = BCG
Example 19: The angle of is 6 Ero
wp of a pole 40 m high |
40
from a point tevel. Find the V3 =i (- tan 60° =\E)
distance of the point from the foot of the 40
pole, 09306129 = X =:|r-§
Solution: & = 5700 81
Hence, distance of the point from the foot of
the pole = 23.09 m
Example 20: From the top of a lookout
g tower, the angle of depression of & building
= has on the ground level of 45°. How far is a
man on the ground form the tower, if the
e height of the lower is 30 09306130
i oz In fHe 1 we have
A xm B Qb i = |
o Q@@u
R&@ m/CAD = mZC = 45°
'~ the triangle ABC, wg: —e
s NSO . mBC =xm="?
mBC = . :
Let x be right angled triangle ABC,




45*:%

mBC

(" tand45°= 1)

Rl og

Hence, man is 30 m far from the tower.

L

Exerci

Q.1  The angle of elevation of the top
a flag pest from a point ey
level 40 m away from th

Find the heW%
Solution
NN

ﬁﬂur-
40m B

A

Height of flag post = mBC=?
Distance of point from flag post = mAB = 40m

Angle of elevation =0 = 60°

In nght-angaed AABC, ﬁ“ﬁ\&\}&(

‘%dm‘ﬂ?

1se 6.6

= mBC=40 x tan60°
mBC= 40x J?Tm
=69.28 m

So height of flag post is 69.28m :
Q.2 An isosceles triangle bas a vertical
angle of 120° and a base 10 ¢cm long Find

the length of its altitude. 09306132
Solution:
A
60°
‘@f@m\\
0\ mi‘ﬂﬂf} &) |
“3\)“ vz D
lﬂcm i

AABD is an isosceles triangle with vertical
angle 120° and base

mBD = 10cm.




AC is the altitude which bisects vertical
angle, as well as base som BC=mCD =5

oS

(tan 60°= /3 )

{
- /7
m AC=2
s Inright aﬂl
mBC
mAC
— 5
mAC
- 5
mAC=

N

mAC = 2.89cm

tan 60° =

Q.3 A tree is 72 m high. Find the angle
of elevation of its top 100 m away on the
ground level. 09306133
Solution

]

A 100m

Height of tree = mBC= 72m
Distance of point from tree = mAB= 100m-
Angle of elevation=0 =7

B

B =3575°

~0 angle of elevation is 35.75°
34 A ladder makes an ang
=ith the ground and reachds)y

{0m along the wall. Find 1%
o

fadder.
salution:

q Mo
QI
Py eight of light house tower = mBC= 150m

Apd R
Length of ladder= mAC="?

Height of wall = BC= 10m
Angle made by ladder with ground

Q.5 A light house tower is 150 m high
from the sea level. The angle of
depression from the top of the tower to a
ship is 60°. Find the distance between the

ship and the tower.
19306135

Solution:

= wps|

Angle of depression to boat = 60°
Distance of boat from tower = mAB =

As alternate angles of parallel lines are

| il



equal, so mz_’A 60°

Now tan 60“ =

= 36.6ﬁm
So, required distance is 86.60m
Q.6 Measure of an angle of elevation of
the top of a pole is 15° from a point on the
ground, in walking 100 m towards the
pole the measure of angle is found to be
30°. Find the height of the pole. 306136
Solution: :
D

W\%@O@&

Sk 263 =
10

0.268 (100+

—

n+J'h """
V3h)=h

26.8+0.464h =h
26.8=h-0.464 h

26.8 = (1-0.

464) h

26.8=0.536 h

268
0.536
h=50m

h=

So, height of tower is 50m.
Q.7  Find the measure of an angle of
elevation of the Smn, if a tower 300 m

high casts s

52 30247\ ﬁ@@%@km

100m B
A
Height of =h=?

Angles of elevation are
mZA = 15% and mZ/B = 30°
mAB = 100m

Left mE_E =X

mAC = (x+100)m

* Inright angle ABCD
an30e = MCD
mBC

k

Iy
e
=33 B D) Q&%(
¢ In right aﬂgl"ﬁﬁcn %“m [

tan 15° = 2
m

192

d

09306137

300m

0
A 450m B
Height of tower = mBC= 300m
e mBC _ _300
mAB 450
0 =tan"' [i@]
450
9 33.69°
angl c@@;&n is33.69°
W of angle of elevation of
cliff is 25° on walking 10
_metres towards the cliff, measure of angle
of elevation of the top is 45°. Find the

height of the cliff.




Solution: river-i @ﬁg@ th of the river
9. T@ river from the foot of the
0 DIN6TH0

Solution:

100m B X &
From the figure
Height of cliff = CD =h =2
Angles of elevation are:
msA = 25°
m/B =45° T

RO Height of hill = CD= 300m
Le =x :
I—miic : Angles of depression of two shores from

rnAC-. 100+ top of hill are 70° and 50° respectively.
¢ Innghtangle ABCD As alternate angles of parallel lines are
tands5° = E_E equal so mZ 70°

BC i =

1 = f river from cliff = BC =y =?
X

: (@
%%@%“ * In Fighliﬂglﬁ A BCD

tan 259 = = BC
h tan 'I," 2 = _jﬂ
tan 25°= y
!ﬂl?+ i % 300
466 = —-—from (i) ¥ an0° .
LS s =10919m ...0oi0viins (i)
0.466° (100+h) = h y
46.6°+0,466h = h o Inright angle A ACD
46.6° =h — 0.466 h : '
mCD
46.6° = (1- 0.466) h tan 50° = C
46.6°=0.534 h mA

46.6 ' = tan50° =

h= ===

0.534 %) @@ﬁ@
h=8§727m
So. height of cliff is 87.27m, _ 6 OS2

Q.9  From the top of a h

the measure of the a of (FHYpmasDE= 3007
a point on mw&gﬁn the river is
70° and measuré of the angle of

depression of a point, directly across the

riﬁc’




1.

111,

= 142,51
- mﬁ= 142.51

So, width of river is 142.5m and distance of
rive from cliff is 109.19m

Q.10 A kite has 120 m of string attached
to it when at an elevation of 50°. How far
is it above the hand holding it? (Assume
that the string is tight. 09306141
Solution

Length of string = AC= 120m
Angle of elevation =8 = 50°

Height above =
As sin 50° =

Sin50° = 1L
120
120xsin50° = h
12040.766 = h
9192 =h

BC=h=7

BC

oo

@\\j@@@ﬁ

ed altitude is 91.92m.

Q.1  Choose the correct option.
The value of tan™ (%]m radians is:

09306142
13 3n
2y = ==
(a) = (b) =
(c) 0.4636 x (d) 0.4636
In a right triangle, the hypotenuse is 13
units and one of the angles is 6 =30°
What is the length of the opposite
side? 09306143
(a) 6.5 units (b) 7.5 units
(c) 6 units (d) 5 units
A person standing 50 m awa 1, 2

building sees the top, '
an angle of elwahﬂﬂ%” 1

'g. 3}
the buildi 09306144
(a) 5 (b) 25 m
(¢) 35 (d) 70 m

Review Exercise 6

1v.

Sec O—tan'® = !
(2) sin” @ (b) 1
(c) cos® @ (d) cot” B
If‘sinﬂ=§,andﬂisaﬂacute angle,
cos® = 093061
[ 24
a —_— —
(a) %5 (b) 75
I 4
c) — ==
(c) 5 (d) =
rﬁ)m 09306
(b)37.5°
4 (d)y52.5° 8
: rad. 0930614
177 17n
(a) — b) —
). 6 (b) 1




viil.

900° T\ 0
(0 15 Mﬁ ”4%

(¢) 1.6 (d) 1.625 1 ) LJ@ o0
Which of the following is a validy -cosec 0
i
identity’ ® ,,@nﬁ*j’& E(j sin 15[1"‘ 09306149
(a) cos \ﬁ @)1 (b) %
(R et © JOr (@ %
2 .
x. cos” 100x+sin” 100n= -
(€) cos 19306150
(a)l (b) 2
{c)3 (d)4
Answer Key
il d|di|alidiilaliviblv]ec
vi|b |vii|d |wvii|a|ix|d]|X
Multiple Choice Questions (Additional)
Angle and it suits (c) @@@‘%“
. The plane figure formed by tworays | N [ (@0
sharing a common endpoint is calléd: - “\J}Q:ﬁ : 3] ]
151
(a)an angle [h%\m \\J) (@  30° (b) 45°
(c) tnangle lL () 607 (d) 90°
. In sexa of measurement | 9 s e ;o
the angl smeasured in: 19306152 ZAg D= et
H e EE; St (@ 30° (b) 45°
C o o
SR ST R 09306153 {::'} 60" @ 90
(a) 360 . (b) 630 10. —radians = 19306160
(¢) 1500 (d) 9000 6
. %ﬂ radians = 09306154 (a)  30° (b) 45°
(a) 125° (b) 135° {g} - 60° (d) 90°
(c) 150° (d) 225° 11. 2& radians = 09306161
. 2r radians = 09306155 2
(ay 0 (b) 90" (a) 90° (b) 180"
© 180 @ 360 © 270 i
. 7 radians = 09306156 ~ ) AC
(a) 0° (b) "\YQE\.S\'\ T'rigonometric ratios
i) ~Fund

amental trigonometric ratios are:
09306162

fa)y 3
(€). 3

(b) 4
d 6




amnore-

13. sinBx cosf x secOx cosech =-—- 5 %@O@@Eﬁ%
(a) sinBxcosh (b) tan % mx 8 g TN s .
{c} Sccﬁxcﬂme{d} - :|. ( - 053':' t:n‘is 1 HJ“I“
V3 3
14. 1 + tan?
e 1 V3
(a) (b) sec’® = (c) Eo (d) T
" (¢) cos® (d) cosec?6 21. sec45"cosec45” =——— 09306169 - |
I5. I‘ - l_ 19306163 (8) 52 (b) V2
l+sin0 1-sinB : 1 1
(€) 3 (d) N
(a)2sec?0 (b) 2cos® - 2
(c)2cosecd (d) 2tan’® 22, Cot45° j_ tan43’ = ——— 09306170
16. 1 cosec45°= 09306164 () 12 (b) 2
2 | (©) o (d 1
s
W I-JE %) V2 23. Smﬂﬂ“(‘ 053 —~@ 09306171
V2 V3 @ ]
,a 7 0 ﬂ@@ Phafor
17. sech coth = e Mﬁ 0 . P
(a) sin (b (©) T o B
18 f:?tﬁ‘ﬁ _S:CB bmho e 24. tan30°sin60° = ——— 09306172
@ -1 (b)) 1 (a) ! (b) Ji
() 0O (d) tanB 2 %
|
' 3 d) —
Vilues of Trigonometric Ratios © J- ! h \E
19. sin45° cos45° =~ ——= FEegREl 25. If tan® = /3, then 0 is equal to: 09306173
(@) 90° (b) 45°
@ | (b) V2 (¢) 60° (d) 30°
Answer Key
Lilal2|d|l3|ec| s lad]l s]d] 6lel 7 d| 8 l¢c| 9|b|10]|a
11:12&13d14h!5alﬁhl?hlsawd;ﬁd
21|a|22|b|23]|c|24|a |25 = i
Q.2 Convert the given angles from: ﬁf\@:\g @c&?
(a) degrees to radians givmg answe O ({r
terms of . X oSl P L 1, SN
(i) 255° 36 B )
Solution (ii) 75° 45’ 19306175
255° Solution:
15245’




- 750-:-(15.] ; R (ﬁ@o@(@m 19306179
60 ( - @
= 7575 C}“ %
= 75.75x 2 rad ' % \SH}B
180 - a
_ B8, LW
100 180
101 as
~ag™d k 13{1},
(iii) 142.5° 09306176 5
Solution: = 123,75°=123+ 0.7%
142,52 = 123°+(0.75x60)
- 142.5% % rad > e gy
‘ Q.3  Prove the following trigonometric
1425 ;r' identities: . 09306180
T (@) Sm0__ 1+cosd
197 1-cosB sinf)
24 rad. Solution ;

'b) radians to degrees giving answer in sin

degrees and minutes. f%
_ 17n & & Ao
= prasic (\ ' i 1 —cosf
Solution: oL .. 3ing xl'+cusﬁ
T 1-cos# 1+cosé

?md ~_ sin@(1+cos@)

‘174 180 . (1) —(cos8)"
3 ‘ 24 x7}=]2?°+|}.5° _ sing(1+cosd)
- 127.5°=127° + (0.5%60) '::}irie}

= 127°30' _ SoFlresd) o o it

_ T sin~ @
a7 e _ sind(1+cosd)
Solution sin & sinf
7 _ l+cos#
_: sin

|
2
-

19306181

- =RHS @@’“
2 @S@w@ﬁ%z :

\ _ sec

7£. 5 Cﬂ“@&:&% on ;

e W@M é . sinf(cosec B —sin B) = =
103 L.H.S = sinB(cosecH—sinb)

M
=
-
-l

o

- T e



= sinB.cosecO—sinf.sinf
(- sinf.cosecl =1)

= 1-in’0
= cn:szﬁ [
N !
- = UQ w
Henee proved. :
L cosecl —sec® 1-tanl
(iii) : - 09306182
cosech+secl 1+tand
Solution
cosec —sec 1-cos@

cosecO+sech " 1+tanb
LHS = cosect —sech
cosech +secd
1 1
_ sirlsﬁ-cufﬂ

o

[+ sin’B-+cos’0=1]

Hence proved.
~ cosf + sinf +eqsﬂ—sinﬂ = 2
cosO—sin® cosB-sin® 1-2sin’0
09306184
Solution
cosf +sind + cosf —sing _
cost «Lsin ¢ cosf+sinf
LHS cosf +sinf  cosf —sin@
cosfl —sinf  cos#H +sind
(cos@+sin@)” +(cos@ -sind)’
(cos@—sind)(cosd +sind)

(a+b) +{ah ﬁ@ +b?)

2
1-2sin*@

St ..
sinf! cosd n SF=1 =b
Multiplying and dlvtdmg by sinf %@&@E{@# i (sind };]
0 ——— - '
1 [smﬂ coséd “ (mg)i_(sing)’
s W _ 2(cos’0+5in’0)
R cos 6 —sin”@
sing _sing 201
—  sinf cosé = =T = (" cos™B = l—si
oty s (1-sin’@)-sin’0
sinf cos#
_ l-tand 4 2
1+tand 1—-sin3§'—-s'mzﬁ
=. R:H.S = 2
Hence proved. 1-2sin"@
(iv) tanf +cotb = —— 1 09306183 = :{_'_S I-;ence Hodec
sinf cosh inlioid (cosec B + cﬂlﬂn}
Solution 1 cosh
) . 1 Solutmn a
lanf+cotf=————
sin® cos 0 O ec 0+ cotB)
LH.S =tanf+coth %
_ sin@ cos@ 9 m LHS = l+cnsﬁl
= g+ - % 1-cosh -
W = = (I+cosb) + (1-cosf)
dividing by sinf
— — e — — 'mh —— ——— —




_(1+cos@) (1-cos@)
sind  sin@

_*[ I cosﬁ)_[ ]
= ——p 2 L] L]
sinf  sinf i

_.co
sin

= (cosecB+coth) = (cosech—cotd)

_ Cos ecl + cotd
cosecd —cotd

(cosecé +cotd)
(cosecd +cotd)

(cosecd +cotd) s
(cosecd —cotd)

_ (cosecd + c{}tﬁ'):
cosec’d —cot’ @

8 ( cosecH + cot H)z

= (cosecB+co
=R.H
Hence proved.

Q4 If tanb = %, then find the

remaining trigonometric ratios when &
lies in first quadrant. 09306186
Solution

Dﬂ

ﬁ@@mg@*’ﬁm

omparing (i) and (ii)

as 3 ]
—-_= =5 a=3,c=ﬁ
¢ 2

Pythagnras, theorem
’y c+a

ﬁ=(JE)+mf

b'=2+9
b2=11

o =1
h='Jﬁcml

Renjaining' ratios

\?

cosect = —=£

-te 8.
V2
3

a

o

=]

IJ

n

coth =

Q.5 From a point on the ground, the
angle of elevation to the top of a 30-
meter-high building is 28°. How far is the

point from the base of the building?
09306187

Solution:







