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Anglcly | ' (K.B)
| (Li=R-2015, SWL 2015, MTN 2016)
N0 née-collinear rays with a common end
point form an angle. The rays are called arms
of the angle and the common point is called
vertex of the angle. The original position of the
ray is called initial side and the final position of
the ray is called the terminal side of the angle.

AZ
0 A
(D.G.K2015) (K.B)
System of measurement of an angle in degrees,
minutes and seconds is called sexagesimal system.
(RWP 2015, BWP 2015, SGD 2015) (K.B)
If we divide a circle/ circumference into 360
equal parts/arcs then central angle of one arc
is called degree it is denoted by 1°.
(GRW 2014, FSD 2015) (K.B)
The angle subtended at the centre of the

circle by an arc, whose length is equal to its
radius is called one radian.

| "“in/AOB =1 radians if mOA=mAB

(K.B)
System of measurement of an angle in
radians is called circular system.

-]
-.eﬂ—
Al

L“I

(-

~ Coavert, 12925(35" io Ceclmal degrees

R!LOI\J CMETRY

Relationship between Radians and Degrees
(K.B)
180° = x radians

=1°= . radians
180

X7 .
= X°=-— radians
180

And
180°

= 1 radian =

T

X(180°)
T

= X radians =

1 radians :180 ~
T

(K.B)
~57°17'45"

id radians =~ 0.0175 radians

Important Formulae

1°=

(K.B)
X7 .
X° =— radians
180
X(180°)
T

X radians =
l=r@

(K.B)

cocrectie thrce decimet-places.

“Setution:
12°23'35" = (12 (B35
60 3600
~(12+0.3833+ 0.00972)0
~12.393°
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Example 3 (Page # 148) (A.B)

Convert 45.36°to D°M’'S” form.

Solution:
45.36° = 45°+.36x60’

=45° +21.6'

=45° +21' +.6x60"

=45° 21 £36" =45°213¢"
Example 4 (Pygh ¥ 4i0)
Convert 124°22" ino radign'measure:
Solutior: '

£ ) 7. ; | 22 (6]
|| 442 :L124+— =124.3666°
60
=124.3666x—— radians
180

~ 2.171 radians
Example 5 (Page # 149) (A.B)

Express %radians into degrees.

O o
%rradians = %x 180 +1rad = (@j

T T
=120°
Q.1  Locate the following angles:
(i  30° (A.B)
o
N\
180°€ 5 SUBNG,
\ 4
270°
(ii) 2215 (ALY
1oy O LS
. .-ﬁzéi
. \NIESr =5 >0
v
270°

(ABY-

(iii)  135° (A.B)

- N T )35
18— >0
\4
270°
(iv) 225° (A.B)
9Q°
N

225
180°€ N >0°

270°

(V) _600 . (AIB)
' &

-180% >(°
()_60(,

v
90\1

(vi) —120° (A.BR)-
-27 G0
AN Y

—=180%¢ : ) 5 >0

4/ -120
v
-90°
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(vii)

Q.2

(i)

(i)

(i)

~150° (A.B)
0
e
-180°€¢— T —0
=y = -:.E)U A L
A 1
3
:. ) . ’ _900
2530 0 (A.B)
27
(0
504\
-180°¢ <= >0’
A 4
-9’

Express the following sexagesimal
measures of angles in decimal
form:

45°30’ (A.B)
- 45+ (3‘))
60
=45° + 0.5°
=45.5°
60°30'30” (A.B)

60+ (30) J{ 30 j
60 3600

=60° + 0.5° + 0.0083°
=60.5083°

125°22'50" (A.B_)_

s (2] (B
60) 3500/ /

7175m(f\ 367)p +(0013\99\
£106.38090 | |\

- Extiess| the, fllowiing into D°M'S”
AT (SWL 2015, BWP 2016)

47.36° (A.B)
= 47°+(0.36x60) -+1° =60’
=47° + 21,6/

=47° + 21' + (0. 6 X 60)"
=47° + 21’ +.35*
=47°21' 36"

IR vV R ~. Y (A.B)

\=1125°-(0.45% 60)
=125° + 27’
=125° 27"

(i)  225.75° (A.B)
= 225°+(0.75% 60)
=205° + 45’
=205° 45/

(iv) —225° (A.B)
—(22°+(0.5>< 60)’)
~(22°+30)

= 22°30f

(v)  —67.58° (A.B)
—(67°+(0.58>< 60)')

67°+34.8')

67°+34'+(0.8'60)")
67°+34'+48")
67°34'48")

(vi) 315.18° (A.B)

=315° +(0.18x60)

=315°+10.8’
=315 + 1(/“470.8 FG)"
_3 uo+ l“r -+ _LS: " A e

=—(
=—(
=—(67
=—(

1 _ _—31301‘)'18”
"'QA prte% e following angles into
~ .\ ~—adians.
(i) 30° (A.B)

=30><i radians
180

T .
=_radians
6
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(i)

(iii)

IANIIN

(v)

(vi)

(vii)

(viii)

60° (A.B)

=60x T radians
180

=T radians
3 -
135° (BWr2014, D.G.K-201¢) A.Bj

et 17T .
=135k —I-1aaians |

AR
A3k L '
|2 == raaians
gA™ 4
205° (A.B)
= 225><L radians
180
:5—nradians
4

—150° (BWP 2014, D.G.K 2016)(A.B)

=-150x 7 radians
180

= _5_7: radians
6
—225° (A.B)
=—-225x z radians
180
= _5—7T radians
300° (SGD 2015)  (A.B)
= 300x —— radians
180
= 5—“ radians
3
31%° (A.B)
= 315x—"radians
= 71 radians ' \\
Conveii-each! o*r ‘“he I1(,wrh"1\ﬁ< i
degrees, | '
31 \

e

(LHR 2015, MTN 2016, GRW 2016) (A.B)

= (S—Ttx@j -+ lradians = @deg ree
4 1 T

(iii)

(iv)

(v)

(vi)

—{vii)

(viii)

=3x45°
=135° -
™ .

(15,

1 (SWIL 70'44 EGIH 20J.0,III\I/ITN 2015, 16)
[ Bz 180
e TJ
=150°

n
8

(771 180]0
=] —X——
8 T
_315°

2

=157.5°
130

16
(13n 180}
X
16 =

%)

4

=146.25°

3 (A.B)

()
T
=171.89°
45 (A.B)

(4 5x @j =257.83°

(A.B)

(A.B)

T

TSN [ 75 | ey
18 ’

(GRV, l 271/ R] NP 4015 D G.K 2017)

.: /7 NP
= 180" — _157.5°
8 nJ
137[
A.B
To (A.B)
= (13“ 180] = ~146.25°
16 T
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“Consider a sector AOB, whose central angle

Introduction to Trigonometry

Statement:

Establish the rulel =r&, where | s
the length of an arc, r is ratlius oi-#

circle and 9 is the cen‘ral ange

measured in iadiass
Proof: 1 :
Latapare AB Hencted by i, subtends a
ceniral ~anol2 ¢ radians. Consider an
other are AC whose length is equal to
its radius then its central angle will be
equal to 1 radian. In plane geometry,
measure of central angles of the arcs of
a circles are proportional to the lengths
of their arcs.

. mZAOB  mAB
"mZAOC  mAC
0 radians |

1radion r
Or ré =1
Or l=r@

Area of Sector

A=1r20
2

(K.B)

Find area of sector of a circle whose radkas,
isrand central angle is @ radians? |\ =

is @ radians. In plane geometry

. Angle of sestaf = b‘ "100-' e

Area of Sector
Area of Circle

_ Angleof the Sector
Ang_IP ar e Cirgie

Areaof Segiol _6 |

7t 2

.. , AN
AR 07 sectGr AOB= = x 712

27

Area of sector AOB = % r’e

Example 2: (Page # 151) (A.B)

Find the distance travelled by a cyclist
moving on a circle of radius 15m, if he
makes 3.5 revolutions.
Solution:
1 revolution = 27 radians
3.5 revolutions = 3.5x 27 radians
=77 radians
Radius of circle = 15m
Distance travelled =1 = ?
Formula
l=r@
Putting the values
| =77 x15m
=1057m=329.87m
.. Distance travelled by cyclist = 329.87m

(A.B)

(LHR 2014, D.G.K 2014)
Find the area of sector of a circle of radius
16¢cm if the angle at the centre is 60°.
Solution:

Radius of circle = r = 1.

N |

st
T 60%—— =7 radians
: /1130 3

Foimiatd

Area of sector = A= % r’e
Putting the values
A= —(16) o cm

= A=143.1cm?
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Q.1

0] Find 6, when I = 2cm, r = 3.5cm
(LHR 2015, GRW 2016, BWP 2014, MTN
2015, 16, 17, SGD 2015) (A.I3)

Solution: '
We know tiat
l=ro. )

or 0=—

-
Putiingte vaiues
L 2em
3.5cm
0 = 0.57radians
(i) Given:
I=4.5m,r=2.5m

(FSD 2014, SGD 2014, 16, MTN 2016,
D.G.K 2015, 17)

Required:
0="
Solution:
We know that
o="
r
Putting the values
4.5

"25
=0 = 1.8 radians

(A.B)

Q.2

(i Given 6= 180°,r = 4.9cm (A.B)
(LHR 2014, GRW 2014, FSD 2015, SWL
2016, D.G.K 2016)

Required:
=7

Solution:
Here
0 =180°

= 180><—rad|ans -1° _—raﬂ--.
180

it e
= 3.14 radians 71
We knnw Ilct
l=ro'. Y
Putting fho /aiuss
=49 cm 3.1 \ )
. -—sI:—153lc,"r'

1|.\ | !l—ndl when 0=60°30",r = 15mm

(LHR 2014, SWL 2016, BWP 2016, MTN 2015)
Solution:
Here
0 =60° 30’

Y b 1
— - i Loy
S !
- T Y \
1 (B T L
1L L L -.

2 150,51 122 rddians”
i ’I’.80

»~=1:0559 radrdns

We know that
l=r0

putting the values
= (15mm)(1.0559)

=1 =15.84mm

Q.3 (A.B)
Q) Find r, when | = 4cm,0 = % radian

Solution:
We know that

I
r=—

o
Putting the values
4cm

r=—

4
= r=16cm
(i)  Given: 1 =52cm ,0 =45° (A.B)

(LHR 2015, 17, GRW 2017, SWL 2014,
17, RWP 2010, 15, D.G.K 2017)

Required:
r="7?
Solution:
Here 0 =45°
= 45 x = radians -+1° = —rad
180 180
=0.785 radians
We know that
r :l - b
a—ry N { 5.2'_ 5 -
BARG 25
oalr= 66.21G1

o4 Given:r=12m, 6 = 1.5 radian

(SGD 2014) (A.B)

Required:

=2
Solution:

We know that

I=ro

Putting the values

I =(12m) (1.5)
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=1=18m
Q.5 Given:r =10m, 6 = angle formed by

3.5 revolutions (A.B)
Required:
=7
Solution: -
Angle in org revolution.= 2w fadian; |

Angle n 3.5 iereiution
(77 x13.5)\radvaris
=, 7'x radians
\We knavy tiet-
B~
Putting the values
=(10m)(7x)
=707zm
=220m
Result:
Distance travelled by point =220m
Q.6  What is the circular measure of
the angle between the hands of the
watch at 3 O’ clock? (A.B)
Solution:

Circular measure of angle between

hands of clock = 90xl radians
180

:Eradian
2

Q.7  What is the length of arc APB’ (AL l.’ﬁ) ' f
Solution: ' — W
_ /-"—* | 1 ™,

Here

A

".-R;qu' ré_,d

6 =90°

= QOXL, radians 17 —~rail
Jgg, | 1do

T
- radlom
2! .

=8:n
e know that
1=r0
Putting the values

| = (8cm)(gradianj

= 47 radians
| =12.57cm
Result:
Length of arc APB =12.57cm
Q.8 In a circle of radius 12cm, how
long an are subtends a central
angle of 84°? (A.B)
Given:
r=12cm,0 = 84°
Required:
=7
Solution:
Here
0 =84°

= 84 x T radian ‘.
180

= 1.466 radian
We know that

Il =r0

Putting the values
= (12cm) (1.466)
=17.592cm

1° = . rad
80

Result:

~.Length of arc = 17.632cm |
Q.9 Flnd the area ai tike :ol-Ct)I’ () PR
1 | ." e ‘-“B)

’a, Given: 6 6\, -f = 6cm

_~#rea of sectdr =A=?

' 6cm

0]
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Solution:

Given:

S

0 = 60°

60 x iradians 010 = lrad
180 _

ki radians

3

We kn 'JW that .

A——r9

P ;tu 1(1 the-vdiues

. = 1(6cm)2 (Z]
2 3

_ L 36xZ—6x
273

= A=18.85cm?
(b) Here

084S p
20cm

0 = 45°

= 45x—"_radians +1° =~ rad
180 180

= radians
We know that
A—1 r’
2

Putting the values

A:%(zo )(Zj.

:%x"“(.x?—%@ﬂ' |\ “\..

- A= 157/(8cni2)

3:';1"d_ fie—area of sector inside a
central angle of 20° in a circle of
radius 7m. (A.B)

0=20° r=7m

Q11

Area of sector=A="?

Here -
0=20°_ —
|- 20x' 2 adighs': - 12="—rad
Lo a8t 180
= Zradians |
9
We know that
A—lrze
2

Putting the values

= A=8.552m’

Sehar is making a skirt. Each panel
of this skirt is of the shape shown
shaded in the diagram. How much
material (cloth) is required for each

panel? (A.B)

Given:

¢ = 80°,r, =10cm-~ _
I, =E6m ﬂ’)cw'ﬁ&)cm '

Fv,equrﬁd

A\rea ot siaded mglon =A=?

““eolution:

Here
0 =80°

= 80xl radians *.-1° :lrad
180 18

207 .
=—"—radians
45
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Formula:
1
Area of small sector = > r’o

_ 1)((10)2 % 207[
2 45

:l.v-:‘_(‘(b' 207

A
T

- A0
—50,\—[‘-5— _

| [ pa-BUT
Area of big sector = % 7 x0

:£(66cm)2 207
2 45

= A=23042.285cm?
Area of shaded region =
Area of big sector —Area of small sector
=3042.285-69.841
=2972.4cm’
. 2972.4cm’material (cloth) is required for
each panel.
Q.12 Find the area of sector with

T . . .
central angle ofg radian in a circle

of radius 10cm. (A.B)

Given:
= g radians, r = 10cm

Required:

A="?
Solution:

We know that

A:Erze
2

Putting the values -_

= %(195‘7_\“1:‘2 (9

:£X.1.O\),_(;—:',._:l._0;r 1 R
~ @ L Ve N

5 A =314060m?

Vi “S'he area of the sector with a

central angle 0 in a circle of radius
2m is 10 square metre. Find @ in

radians. (A.B)

Given:
Area of Sector = A=1C-square.m
Radius of cirele r=2¢in

\ Reauired: \
B —eniral Angle'=1="7
Sclution: /
-t We know that
A=1r2
2
Or 0 :2—?
r
B 2x10
(2
_2
4
= 5radians

(K-B)

Two or more angles with the same initial
and terminal sides are called coterminal
angles. For example 30°, 390°, 750°, .....

are coterminal angles (6+360k ),k € Z

Angle in Standard Position (.4 )]

A general angle is said to be in standard
position if its vertex is at the origin and its
initial side is directed along the positive
direction of the x-axis of a rectangular
coordinate system.

For example, angle below is in standard
position.

~ ©
,%

(K-B)

If the terminal side of an angle in standard
position falls on x-axis or y-axis then it is
called a quadrental angle i.e. 0°, 90°, 180°,
270°, 360° are quadretal angles
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Trigonometric Ratios of 45°

(K.B + U.B+ A.B)
Consider a right angled isosceles AABC, in
which mAB=mBC = x -

-J,' NI /\450
By Pythagoras theorem

mAC =x* +X°
=2x°

mMAC =+/2x°

- J2x

Now trigonometric Ratios are

. _mBC _ x
sin45° = —mﬁ —2x
_1
2
cos4se = MAB
mAC
X
J2x
_1
2
tan45°=£=§
mAB X
=1 ":
o — 1 - = {
cosec45 Y
— %in45° | AW VA
:.-'\/T -_ - -\._. ..- . ' _.I _."'H. \ ;
ro 1 .1 1 .', i .'. bt
SPC 2] :_F___
e \CUSIA5° -
. J [ SN . T \/i
' cot45°= __—
tan45°

=1

Trigonometric Ratios of 60° & 30° B
(K.5+1.B+ & 5)

Consifer-47 eaujilaterai AABC,
. W O ! .

x /3$ | 2x
' i
60° M
A x D X B
I 2 \ I

In which mAB = mBC = mAC = 2x
Draw CD 1 AB , then

AD =BD = x
From ACAD, using Pythagoras theorem

(mAD) +(mCD) =(mAC)’
x? +(mﬁ)2 = (2x)?
(mcﬁ)2 =4x% - x?

(mﬁ)2 —3x2
= mMCD =+/3%?
Trigonometric ratios of 60° are:
Sin60° = £_D = @
mA 2X
_\3
2_
€c0s60° = m_@ _ X
mA 2X
_1
2 —
tan 60° = mCE )
ARG ’
-3
o 1
cosec60’ = —
sin60°
_2
3
sec60° L
€0s60°
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cot60° = 1
tan 60°
_1
J3
Now Trigonometric Ratios of 3¢
InAACD -
sin30=d AR X~
AL 12K 2
SR 5
PRRICES MELL L3 _ V3
1 m& 2X 2
tangoe-MAD _ x _ 1
mCD 3X J§
cosec30° = — L = 2
sin30° J3
sec30° = 1 = L
cos30° \/§
cot30° = ! 0 =/3

Signs of TrigonoAmetric Ratios in
Different Quadrants (K.B)

Sin A/l

’I:lll COS

(ASTC = After svchool to college)
NOTE:
Where a ratio is+ve, its reciprocal is
also-+ve. And remaining ratios are —ve.
Trigonometric Ratios of Quadrantal
Angles (0°, 90°, 180°, 270° & 360°
Trigonometric Ratios of O’}

Consider a unstircle. 7~ (™ |
Asn AL

-

(K.B_ - U.-Bt_-;‘A'.E__)

Then mOA=mOB = mOC =mOD =1

% (1) +0)
=J1+0
=1
sinoe =Y =2_0¢
ro1
cosO°=5=1=1
ro1

tan 0° :X:Q:O
x 1

cosec 0° = % =Undefined
secQ’ = 1 = 1 =1
cos0® 1

cotQ° = 1 =Undefined

0
Trigonometric Ratios of 90 (¥}

M 40,1

v

LD
C

~

singoe =2 =
.

1

la¥e ]

COSSG° =40

I

O =
-... h

|

N |

-ta_rj' éflc; =-" i) Undefined

— SR lO Pk

< i< =

cosec 90°=— =1
sin90°

sec90° = % = Undefined

cot 90°= L =0
tan90°
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Trigonometric Ratios of 180°J(,4:))
A

A(0,-1)
sin 130°= bl =E _'p'
=
005180° X - =-1
r 1
tan180°=Y =2 — 0
x -1
1 1 .
cosec 180°= — =Undefined
sin180°
secl180° = 1 = i =-1
cos180° -1
cot 180° .. =: Undefined
M40,
0
v
sin27oe=Y -1
r 1
cos270°0=X =% _¢
r 1
tan 270° = Y _—l = Undefined
x 0
cosec 270°=— 1 _1_ 1 A/
sm 270° -1 -
1 1 i . i 1
sec 270 A= == 'mo‘efl G
2\ ok 270n Y T Al
cot 2701 _____1____” ¢
- T2 1y 7
N NN _ (K.B + U.B)
v sIn(-60) =—sing

cosec(—6) = —cosect
cos(—6) =cosé

ot ool

f mmmm

sec(—0) =secd

tan(—0) =—tan 0.

cot(—&)=-cat 91 ) ,
(.3 + A.B)

J

.f Sind'=—" gra cosﬁ—g then

find the values of

tan @, cot@,secé and cosecd
Solution:

Applying the identities that express

the remaining trigonometric functions

in terms of sine and cosine, we have,

sing=—

1 -4
= cosecld=——=—
sind 3

= cosecd = —

N

cosf = —

secezL

cosé

4
J7

= secd =

w

cosd

A‘ﬁl‘b\

=3
ﬁ

-—xﬁ ~

= tand =

coté = N
KB + A. B)
(GRW 2014)
, then find the values of other

trigonometric ratios at 4.
Solution:
In any right triangle ABC,

tanH—\/_—% — a=+5b=2

MATHEMATICS -10 227



Unit—7

Introduction to Trigonometry

Novi by Pytnat-ﬂc rean, fh sGrem
b= = (\/§)2+(2) =c’

c’=5+4=9 = c=+3 or c=3

cot¢9_L
tan@
1 2
cotf=— = cotfd=—
N3 N3
2
sma—E:—S, cosecld = ——
c 3 sin
= cosec@—i cosec@—i
N3 5
3
cosezgzg, sec6’—L
c 3 coséd
Also
= sec¢9:l .'.sec¢9_§
2 2
3

Exercise 7.3

Q.1  Locate each of the following angles in
standard positions using protractor or
fair free hand guess. Also find a
positive and negative coterminal Wlth
each given angle.
Solution:

i 170°

=530°
Negative coterminal 2rgle
-= -1368%+:170
{ ) i g :-I—-Lgoo:'
— iy e (A.B)
-=90,450 |
540,180 ﬁ 780° 5 0,360,720

N

270,630

Positive coterminal angle =780°-2(360°)

=60°
Negative coterminal angle  =-360° + 60°
=-300°
@iii)  —-100° (A.B)
-270
N
-180°¢

/ >0,-360°
-100

v
-90

Positive coterminal angle
= 360° + (—100°)
= 260°

Negative coterminal angle
=-360°+ (-100°)
= -460°

(iv)  —500°
—ZZOH _

N |

"._'54-L\°:3_1"3.b°;i ﬁ\ 0,360 °
iy J_g,oo

(A.B) -7

Positive conterminal angle of
=360° + 170°

\
-90,

Negative coterminal ang

170°

Positive coterminal angle

/

450

le =-500°+ 360°
= _140°
=-140° + 360°
=220°

MATHEMATICS -10

228



Unit—7

Introduction to Trigonometry

Q.2 ldentify the closest quadrantal
angles between which the following

angles lie.
Solution: )
(1) 156° (AR
S\1

1802 e_—\srl__} d_,s.()o

Closest quadrantal an_gles are 90° and 180°
(i) 318° (A.B)
Closest quadrantal angles are 270° and 360°

(i)  572° (A.B)
90°, 630°
540°, 180 0,360°, 720°
270°, 450°
Closest quadrantal angles are 540° and 630°
(iv)  -330° (A.B)

Closest quadrantal angles are —270° and

—-360°

Q.3 Write the closest quadrantal
angles between which the angle
lies. Write your answer in radian

measure.
Solution:
. T
OB (A.B)

Closest quadrantal angles are 0 andl it 71
= , 1 Z f I}

M
V.

- [ VA L }
IN RS LA > 0,271

U=

I
3 -
A\ 4 %5

) ("Ir) 56'7-? > C._ S.'_n-0<l) b

-

L S 5 | 1 i
| | LI L

.. 3n

(ii) 7 (A.B}-

~ [ ! .IH i Ly
Closest ausaranta! anglesa'.e_»; anfiie
i) U (A.B)
) 4

" Closest quadrantal angles are 0 and —g

-3

(iv) Ve (A.B)

Closest quadrantal angles are —g and—n

Q.4 In which quadrant 6 lies, when
Q) sind>0,tand<0

(i) cosd<0,sind<0

(iii))  secd>0,sin@<0

(iv)  cos@d>0, tand<0

(V) cosecéd >0, cos@ <0

(vi) sind>0,secd<0

Solution:

(1) sind>0,tan0<0 (K.B)
sin@ >0, then@lies I, Il quadrant.
tand <0, then@lies in I, IV
quadrant.
I quadrant is common
.. 0 lies in second quadrant

(i) cosf#<0,sind<0 (K.B)
cosd <0, then & lies in II, Il
quadrant.

sin@ <0, then@ lies in I1l, IV quadrant—. 77 |

I1l quadrant is cgiinen, |
- Qe M Ganlrant |
(K.B)
Yeci, >10 iien@dies 1, IV quadrant.
—3in@ <0, then & lies in I, IV
quadrant.
IV quadrant is common
.. 0 lies in fourth quadrant
(iv) cos@d>0,tand<0 (K.B)
cosé >0, then@lies I, IV quadrant.
tand <0, thenflies in 1, IV
quadrant.
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(v)

(ui) |

Q.5
(1)

(i)

(iii)

-.‘I;n',gc-i-—F,O‘"): $6C 60°
séc(—@) =secd

IV quadrant is common
.. 0 lies in fourth quadrant
cosecd >0, cos@ <0 (K.B)

cosecd >0, then & lies |,
quadrant. '

cos@ <0, then & lies i_n M,

quadrait.) |

Il quadiarit is pomimon | |

.0 jes'in'secerd auadrant

59 50152 5< 0 (K.B)
sind >0, then @ lies I, 1l quadrant.
secd <0, then @ lies in I, I
quadrant.

Il quadrant is common

.. 0 lies in second quadrant

A
S Au
(positive)
<4 >
Tm COS
\

(After school to college, (where a
ratio is positive its reciprocal is also
positive))

Fill in the blanks.
cos(—lSOO) = cos150°

(K.B)
cos(—60) =cos ¥
sin(—310°)=—sin310° (K.B)
ssin(-0)=—sin@
tan(-210°) =—tan210° _ (K.B))

~tan(-0)=—tan @

cot(—‘.‘:S-_é:)t__: 2 qotd5° -
-+ cot (~9), —eht @ -. \ | A
. ) (K.B)

cosec(—137°)=—cosecl37° (K.B)
.- cosec(—6) =—cosecd

\| ey |

@

Q.6 The given point P lies on the
terminal side of ¢ .-Find quadrant
of 8 and—all $ix_irionbmeiris
roti0S | ([« —

© Splution: _

P (122 (K.B + A.B)

Since x is—veand y is+ve, 0 lies in
Il quadrant.

y
N
-, + + +
X' € > X
s +,—
v
y
Trigonometric Ratios:
sing=Y
[
3
0
-2
r=yx*+y’
=V(-2)' +(3)" ¢
=JETa ] -
_ 3
—\..1'3 LY
0 = ——
13
X
cosé =—
r
-2
13
tand = y
X
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Kd
-2
__3
2
cesecO= _1
_§[1‘|t‘l /
Ay
. PECY = ==
! ) __@
3
coth—
tano
=_2
3
(i) P(-3,-4) (K.B + A.B)
Since both x and y are—ve, | lies in
[l quadrant.
Trigonometric Ratios:
-3
0
-4
=\(-3)" +(-4)
=+9+16
N
=5
Now
sing= Y44
r 5 5 I
cos0 s —5_':—%.# W \ L
.l:.-" 1 pL ,- T !
A J =0
tanf=--=-—'=—" |
318
N C';SI-’-CUZ—Z—E
| ~ .
J ' sind 4
sec¢9:i=—§
cosd 3

cotéizi:§
tand 4_ -~ " -
ity (V2N | KB A

+ Sittce, both) x\ and, yar: +ve, 0 lies in |

\quadront.

sig=2=

«,(«/5)2 +(1)2

2+1

1 Y]

cos@=—=

.-+
o
S
)
Il

x <
Il
Il

cosecez_ig:\@

1 B

seCl=——=—1

cosd 2

1
cotf=———=+/2
tan @ \/—
Q.7

If cosH:—é and terminal arm of

the angle @ is in quad. 11, find the

functions. _.-
--"--

s \ L dl'|\ /

Form AABC
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(A8) ~(08) -(0A)

=3 (2
=94
=5

— AB= J_(elle5|n IIquchI).

sinG=-1—-'= n
‘-‘.yp__ ) rnOB J
A
| "e)‘i(‘-‘ﬂ(——'A':—ZI—E
J. , mO_B 3 3
ang~MAB_V5_ 5
mOB -2 2
cosecé?—i:i
sin@ 5
sec@:i:—§
cosd
cote—i_—i
tand 5

Q8 If tanezgand sin@ <0, find the

values of other trigonometric

functions at & (K.B + A.B)
Solution:

Since tan@ is +veand sind is—ve, 0

lies in 1 quadrant.
N

0
-4
td v ) "-.:
Form AABC N S
Gﬁftﬁﬁfﬂaaiﬁafgﬁia
AT A ™ .
St VA
~ 9416 | '
J | y | | Il __25
I —_—
mAC =5 o
sin@ = & = _4
mA

__ 4
5 1
-8B -3 -
AU =y 20—
 INACH, S A’
_\ 8
5
tané?:ﬂ :_—4
mAB -3
_4
3
cosec0:i=—§
sin@ 4
secﬁziz—§
cosd 3
coté’:iz§
tand 4

Q9 If sin@d= % and terminal side of

the angle is not in quadrant IlI,

find the values of tand, secd and

coseco. (K.B + A.B)
Solution:

Since sinB is —ve and 6 is not in Il

quadrant, lies in IV quadrant.

A
B
4IN\do
-1
2
v C -
Form AAB(‘ T ([
N I e
— A( | — B../ ! ..- ol B
.. ! L | i - '
L1 k1 l_ '. K '- 2
LA 4& Libay
A =2-1
—mAB=1
sma9:—i
2
1
cosecH_—z—\/E
sin@
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AC 1 5
“mAB 1 . “tano 12 : (™
BC 1 Q.11 Find the _mluﬁs GlIrigondmesyic
tana—m—:_—z—l farictions 'at. ti'e/indicater “angie 0
m 1 —~ A\ n Tne rmh anglwtl.u.lgle
b o TR e e am
secd <2\
cosect'= - [L A 4
Q¢ [ feocech —72— \.obece>0 find the
| J. '|%_ ¥emaining trigonometric functions. 0 ]
(K.B + A.B) Here A 3 B
Solution: 2 — —
Since both Cosecdand Secd are +ve, ‘mBC‘ :‘mAC‘ —‘mAB‘
0 lies in I quadrant. 2 2
Now =(4)" -(3)
Trigonometric Ratios . = 16 9
— mBC = \/_
13 12 Now Trigonometric Ratios are:
B B mA_ 4
cose_m—_B:§
mAC 4
tan@—ﬁ—ﬂ
Form AABC mAB 3
—2 —2 —2 1 4
‘AB‘ Z‘AC‘ —‘BC‘ Cosece—_:_
(13 (12) sing 7
= - 1 4
=169 — 144 seco=——=2
P cosd 3
" 1 3
= isi cotd=——=—
= mAB =5(0is inl quad) o 7 -
sing— L _12 i) Trigopome atric|R| it!-ub ark: | A
cosecd 13 L Ve (K 3+ A.B)
cos@:mﬁzi -
-MAC 13 YERELAY.
tan 9 =104 —!: )\ \ : ' 15
L NABYL L S ]
. l ’1(';3(-‘(6’7 =
TEATN IR AV R
NINIRY
A% s,ece——l :E
cos® 5
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cosg = MBC _15 ()  tan30° = — (K.B + A.R)
mAC 17 NCR =
— A — | )
tan@ = m—ﬁ = E r . ) -
mBC 15 A S L Ad 15657
cosec=—— =/ Rt e o S 0
sir9 8 T e 180+0 | 360-0
P Y
00 =L T is\ v
1 5 (ll) tan 330° = —tan30° (K.B + A.B)
Lot e =—
, © tand 8 1
Gii) K.B + A.B =——
uii) ( v ) \/§
360° - 6 = 330°
0 6 = 360° - 330°
7 3 =30°
(iif)  Sec330° =sec30° (K.B + A.B)
1
A J40 B cos30°
Here - _1
mAB[" |mAc| - |mBc[ V312
=(7)"-(3)’ B
=49-9 : T
1 K.B + A.B
— 40 (iv)  cot 2 ( )
— mAB =40 T
Now Trigonometric Ratios are: 2
mAC 7 o 6
~ .
cosg=1BC _3 T 0
mA_ / T +0 2n—-0.
tan @ = m_ﬁ = @ Al [
mBC 3 N -
1 7 i 3 :
cosecld =——=— 2 Ey
sind V40 ' _ b -
secg (O \ L A\ T CosTi=CosT (KB + AB)
ccsd | B
1) _\\3) _ 1 2 _
' ‘Ct6=———:.—7n_'_-l 2 3
i *Lnj'x/4o
TN AR ) ) 2
.22 Find the values of the trigonometric O=r——
functions. Do not use trigonometric 3
tables or calculator. _r
Solution: 3
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(vi) Cosec%” :Cosec% (K.B + A.B)

_2
3
(vii)  Cos(-450°)=Cos450°
1= Cos(3507 % 40%)
| =1Go¢ C0°
O
(viijy fan( F9z) = =tar gz
/| o =—tan(4><27z+72')
=—tanrx
=-0
=0
(ix) Cos(_‘%rj cos(—6) =cos @
~—CosZ 5—7[:72—9
6 6
\/3_) 5«
== O=r7—
2 6
_r
6
®  sinZ-_sinZ z+0="%
6 6 6
__1 _Iz_
2 6
9="=
6
(xi) Cot%:cot% (K.B + A.B)
=3
(xii)  Co0s225° 225° =180° + 6
=-Cos45°" 0 =45° )
__i -'
J2
(5)  Trigonaon st ic |qm1.ue:, \ A\
ST e u\au.
Q) sm 9+r‘0>9 1 ]
(ii) i L #len € =isac!
ﬁll ' 'ur"ut d= cosec&
“Ereof:

Consider a ACAB in which
mZCAB = @ radians

. ) r 'z - =
U By Pythagorean Theorem:

b*=a®+c?
Div by ‘b%
b> a* ¢’
[

a) (cY
1= — | +| —
3]
1=sin’*@+cos’ @
Or sin0 +cos?0 =1
Proved
(i) By Pythagorean theorem
b =a’+c?
Div by ‘¢®
b> a? c?
[Ty

)

sec’@=tan’ O +1
Or 1+tan?@ =sec’ 0

Proved
(iii) By Pythagorean theorem
b>=a’+c?
Div by ‘a?’
b2 a.2 CZ r
a? & @\ 3 -
- N .
\ {;} —1#(—1 '
\a La
"~ cosec’d =1+cot? @
Proved

Example 2: (Page # 164) (A.B)

Verify that tan* @+ tan® @ = tan® @sec® 0

Solution:

LH.S =tan*@+tan’@
=tan”f(tan’ 0 +1)

MATHEMATICS -10 235



Unit—7

Introduction to Trigonometry

+ tan’@+1=sec’ O

=tan®@sec?
=R.H.S

Example 3: (Page # 164)

2
Show that — 2L &
-, | CUSeC .=

(A.F)
=CcosecCiar’'+iu .

Solution:

" (- cosec’@—cot’0 =1
cot? @ =cosec? 9 -1
(cosec2 a —1)

coseca —1
(cosecar —1)(coseca +1)

(cosecar —1)

=coseca+1=R.H.S

Example 4: (Page # 164) (A.B)

Express the trigonometric functions
in terms of tan@.

Solution:
By using reciprocal identity, we can
express coté in terms of tan@.

i.e. cot¢9=L
tan@

Since 1+tan® @ =sec? @

= secHd =+ytan’0+1

we have expressed secé in terms of
tanég.

cos@ = i
secd

1 —

+tan’0+1 T

sin@

= €0SHO =

Since tan @ =

_ Y
S Sind=an ) — ==
' Jtan? 49+1J
_' g tan«9
+tan?9 +1
1
cosecld =——
sin@

__.-: -,C(jbp,,. .- .. .q_-\-. \

+tan?6+1

tan 5

Note - . (.38

\WVe-zar’ eipress alll tiwe i JOWOIIIE*.”.\, runctions

_ir tarrnsiof'ipne rI’I\]OI jon’et ic function.

RaRTAE

‘Inprudlems 1-6, 5|mpI|fy each expression

" to a single trigonometric function.

=2
sin® x
Q.1 > (K.B + A.B)
~ COS”X
Solution:
sin? x (smx)
cos® X (cosx)
sin@
cosé
tanx)
=tan®x
Q.2  tanxsinxsecx (K.B + A.B)
Solution:
tan xsin xsec x
sinx .
= X SINX X
COSX COSX
sin?x sin@
= > (-.-—:tan 6’)
COS“X cosd
2
sin x 1
= —— ( secez—j
COS X cosé
= tan? x
Q3 anx (K.B + A.B)
secx
Solution:
siee, [[[20) (O
L tanx, epoixks, Y| L = Vieing
| ——r= s [teRt =
secx | 4 Ly cosé
’ cosx =
1
secld =——
cosé
tanx  sinx  £osX
secx  cosx 1
=sin x
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Q.4  1-cos’x (K.B + A.B)
Solution:
1—cos?x

:1—(1—sin2x) (-:sin29+c952«9:1}

:;(—1+sir]2x

—sin X

Q5  sec’x—z (L H-<20L4) (l\.B R.BY

Solution: sec?y —

L cosx

-1
~ cos’x

_ 1-cos’x
~ cos’x
_ sin®x

~ cos’X

sinx ) sin@®
(_] (-.-_:tanej
COSX coso
=tan®x

Q.6 sin’x.cot’x
Solution: sin®x.cot? x

( sinze+coszezl)

(K.B + A.B)

= C0s’X
In problems 7-12, verify the identities.
Q.7  (1-sind)(1+sing)=cos*0
(K.B + A.B)

(FSD 2015, SWL 2014, SGD 2014)
Proof:

L.H.S=(1-sing)(1+sin®) Q)

= (1)’ —(si_ne)_z..
=1-sinAl L T
=Cc0s°0

.-F H_ N

| Ia It +2osH

=1+tan6 (K.B + A.B)
coso

(LHR 2016, GRW 2014)

B '.-P."io‘.i' '
|: (a+b“](q —l-:) :'n_.f_jl _bz1 1

i’ okth =1)

sin®+ cos 0

cos0
sin@. 5 ces) |
\ chshH )

! — ta’]L—'il | ‘tan @ = Slnej
. i L cosd

LHS =

=1+ tan0
=R.H.S
Hence Proved

Q.9  (tan® +cot 6)tan6 = sec’0

(K.B + A.B)
Proof:
LHS = (tan 0+ cotO)tanO
=tan?0 +cot 0. tan 0
=tan’0 + xtan® (.. otp=_ L
tano [ cot0= 9}
=tan?0+1
=sec’0
=R.H.S
Hence Proved
M-11
LH.S = (tan 0+ cotO)tanO
(sine cosej sin@
= + - X
cos@ sin@ ) cos@
sm 20+ cos® 0 sin@
sin@.cos @ cosé?
1
coséd
=secd
=R.H.S
Proved
Q.10

_{cot 0+ cosecs }{nn(’ cmu\-wcﬁb ehizd

(FJD 01; {K.B + A.B)

( cot @ +cosec9)(tan9-sin9)

cos¢9 singd .
-sind@
sing smH cosd

( Cosecl = —— cotd = @t 0 :ﬂj
sing

sin@ cosd
~ €0s0 + 1 sind - sin0 cos 0
sin cos 0
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_1+cos6 sind (1-cosd)

sing cos6d
~ (1+cosB)(1—cosb)
- cos0 .
1-cos?0 21
—— > 7 (a+b)(a-bi=a*Lh
cos5 | ( ( )‘_ WV )
_ 1 eost
cosH 'cus O |
= ] [helsecd) <odss "L':secezij
N TR AN cosé
{ , =R.H.S
Hence Proved
o 5
0.11 sing ! cos6 . cos‘f
tan<6 -1 sing - cosd
(K.B + A.B)
(FSD 2018, MTN 2017, SGD 2015)
Proof:
L.H.S:SIn O;Lcose
tan0-1
o .
_ Sln_e 2 cos0 ( tan o SInej
sin“o cosé@
5 -1
€0s“0
_sin@+cosd
sin®@ - cos’ 6
cos’ 6 )
=(sin9+cos¢9)x%
sin“ @ -cos” @
cos’ 0
sin
Wsm@ cos6)
B cos’
sin @ - cos @
=R.H.S
Hence Proved
2 -
Q.12 Cosee+sm9—cosece (K.B 1- A E‘)
sinf _
Proof: AR AR RS \
LHS= 50 g\ L )LD
— rsing
| '."I.c'-'."z 1 & 2,
A J RN ':-‘w (v sin® 0+ cos’ 0 =1)
sin@
= _1 ( cosecez_ij
sin & sin@

= cosecdH
=R.H.S )
Hence Proved ¢

~2.13  (see g=ces9)= tind; ine
- (BIVR 215D 3.4 218 16, 1/, {K.B + A.B)

“\Picot:
A8 =8eC6 - cosh

—Co0sé ( secd = Lj

:cos 0 cosé
_ 1-cos®0
cos 0

a2
_sin"0 (-.-sin20+00529:1)

cos 0
_ SN gxsin 0

cos @
=tan@xsin @ ( tangzﬂj

cosd

=R.H.S

Hence Proved

sin%0
Q.14 o +cosO=sectd (K.B + A.B)
cosS
(SWL 2017, SGD 2014, D.G.K 2016, 17)
Proof:
=2
LHs =30
cos0
3 sin%0 + cos®0
cos 0
__1 ('.'Sin29+c0329:1)
cos &
=sec O ( secd =L]
cosé
=R.H.S y .
Hence Proved o~ | [~ | |1 -
0. 15 _tang ot & ="de 9 ccwc o
AERE! . \KB+AB)
Pl(.01 ) | |
'._ H QT Laf|9+cot9 '
i sm @ cos @
cos O sin 6
( tanezﬂ,cowch)—sej
cosd sind

_sin’0 + cos’0
Cos 0 sinO
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:# (-sin®6+cos* 0 =1) 1
cos@xsin@ coséd _
1 1 =seeq [0
- = s
cos 9 sin § L4 Hdnde Proved '
=secédxcosecd ; h Ahse '\ il g
: \ _Q.l% C = < =2cosecd
6000 = - = .BOSET (= ;—Q IR "sin@  1+cosé
_rns AR O RN (K.B + A.B)
Hence Proyad - Proof:
i 1+cos@ sin@
R Jt (tan @ +eot F)}(uu549+sm6’) LH.S= sind  1rcosd
' ='secd+cosecd (K.B + A.B) 2 2
Sroof- :(1+.c0349) +sin?@
L.H.S =(tan&+cot)(cosO+sino) sing(1+cos o)
sin 0 s 0 _1+2c0s@+cos’ §+sin’ 0
(cos T gj(cos‘g”'“ 0) sin@(1+cos0)
( an Sinej _ 1+2cosf+1
cosé Sin6(1+COSt9)
sm 20+ cos? 0><(C0$0+S|n0) _ -2+2COS(9
singcosé sin@(1+cosd)
=ﬂ(c050+sin6’) _ 2(1+cos0)
sing-cose ) sin@(1+cosd)
(-.-sm 0+ cos 9:1) )
cos@+sind _—sinH
sin@cosé =2cosecd
_ cesf sind =R.H.S
smepes/ yﬂ/cose Hence Prfved
1 Q.19 TTeod ' 1 0:2005e02¢9
~sind cos¢9 —cos +C0s
. . (K.B + A.B)
- C0SeCH = ——— secl = ——— (FSD 2015, BWP 2017, RWP 2016, 17, .
sing cos @ SGD 2016, MTN 2016, D.2.K 2017)_ =
= cosecd +secd Proof: — [~V ([
=R.H.S - -y 5, LI [ _,-r 3_ ) k_
Hence Proved wiw 1__co“0_ 1050
Q.17 S|n¢9(tan49+cot¢9) secd e |\ L+ casi) +1— cosO
) U\ B +/A.B) |\ ' ~ (1-cos8)(1+cosd
Proof: A _ . \ _ ( A It )
L H S 2 smﬁ(tan 9 cvtéﬂ : =m
N AN N, 4 $ing cosej 2
. "y | =351 e =
J AN | Lcose sing sin’ @
o sin@ + cos®6 = 2c0sec’0
cos s Hence Proved
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1+sin9_1—sin0
1-sin@ 1+sin@
(D.G.K 2015) (K.B + A.B)

=4tan@dsecd

Q.20

Proof:
1+sin9_1—sin6‘
1-cind 1+sing’ |/
(Lesimd) = -5 @)
YLC5in 6) (4 Hsin'2)
| 4 5im0)
© 1-sin%6
_4sin0

cos’ 6
_43in¢9>< 1

cos@ cosé
=4tandsecd

=R.H.S
Hence Proved

Q.21 sin*@=sin@—-sinfcos’ 6
(LHR 2014, sSWL 2015) (K.B + A.B)
Proof:
R.H.S =sin@—sindcos’ @
= sin 0(1—00329)
=sin@&xsin’ o
=sin®@
=L.H.S
Hence Proved
Q.22 cos'9-sin*@ = cos?0 -sin’0
(K.B + A.B)

L.HS=

Proof:
L.H.S=cos*@—sin* @

=(cos2 6’)2 —(sinzé?)2
= (cos2 0 +sin? 9)(0052 0 —sin? 9)

:1(c0526?—sin26?) _

-

=cos*f—sin’ o
=RHS

Hence'Ryoved ™ " 4 o )

|| (K% 2016, FSD 2015, 16, SWL 2016)
(K.B + A.B)

LHS— /1+cos€ | |
1-cos6 ¢ -

Multiziy-afid divide 5v-1-\cose
)L Hcuse - cose
) x 1_—170.5'&: 1=

1-cos®0

Hence Proved

Q.24 ,sec6?+1=sec6?+1 (K.B + A.B)
sec/-1 tand

Proof:

secd+1

secd-1
Multiply & divide by secd+1

\/sec0+lxsec6?+1
secd-1 secfd+1

LH.S=

~ |(seco+1)’
~V sec?6-1
_ (se00+1)2
R

Hence Proved
(KB + A.B)
(FSD 2015, MTN 2015)
Angle of elevation is the angle between the
horizontal line and the line of sight to an

object above the horizontal line.
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W Angle of elevation
Observer =g
0 Horizontal line 4

Angle between herizontal lineOAand a gire |
segment OB frar eys O-fo pitjest Braboue

oint A'is calledcr le Df 2lavetipn )
m'aﬁ "iKE + AB)

“~HR-2015, BWP 2014, RWP 2015)
Nigle ot depressmn is the angle between the
niorizontal line and the line of sight to an

object below the horizontal line.
0 Horizontal line A,

>
J Angle ofdcprcssmn

Observer

Angle between horizontal line OA and a
line segment OC from eye O to object C

below point A is called angle of depression.
SN CHMEEEENGE) (K.B + A.B)
A flagpole 17.9 meter high casts a 7 meter

shadow. Find the angle of elevation of the sun.
Solution:

/1'/ ‘ m (
From the figure, we observe that a is, the
angle of elevation.
Using the fact thei™

-

tana=—=5—=- 1|
BC_ A74% 4
Sohving e givey us —

TN 179)
W e = tan”
L 7

— (68.6666)°
=  a=68%40

“~Sniution:

Given:

SEN A GELVEENGY)] (K.B + A.B)_

An observation balloon is 425G-meterandie
the ground and. $5%3 meier-away {ron: “a

| 1armheuse. | Fira the 1ng,le ol depressidn ot the
- fermbouse es )b>e|veU fom the observation

balinon.

Observation

ﬁ\ hallan

For problems of this type the angle of
elevation of A from 8 is considered equal
to the angle of depression of B from A, as
shown in the diagram.
tana = AC @—0.44523

BC 9613
o =tan™(0.44523) = 24°
So, angle of depression 24°

Exercise 7.5

Q.1 Find the angle of elevation of the
sun if a 6 feet man casts a 3.5 feet

shadow. (SWL 2016, 17) (A.B)

G

' vlqh ofr.1a1—r1EC &~
L emth ol Q"Jaobw -mAB=23.5

_REQuired:
"~ Angle of elevation =0 =?
Solution:
From A ABC
tan6 = m_BC
mAB
_6
5
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tan0=1.714
—=0=tan'1.714
0 =159.74°
or 0=59"44'37"
Result:

. Angle of elevatinniof the sun-is-59° 44 57
Q 2 Atree'costs a40 mater shecow whiert

the angle \¢f tlavetion) of the Suivis

25° Find the haight ¢f the tree.
| ot c (A.B)

25°
A 40m B

Given:

Length of shadow =mAB =40m

Angle of elevation = 0 = 25°
Required:

Height of tree =mBC =?
Solution:

From AABC,

tan @ = m—B_C
mAB

tan 25° = mBC
40m

mBC = tan 25° x40m
=18.65m

Result
.. Height of tree 18.65m
Q.3 A 20 feet long ladder is leaning
against a wall. The bottom of the
ladder is 5 feet from the base of the
wall. Find the acute angle (angle of
elevation) the ladder makes with

the ground.

Length of ladder
=mAC=20'
Distance between ladder

(A.B).
Given: ] =

and wall = mAB =5'
Required:

Angle of e'maat!or == ?

Eroii Z\ Aﬁ\, )

=75.52
=75°31'21"
Result:
. Angle of elevation =75°31' 21"

Q.4  The base of a rectangle is 25 feet
and the height of the rectangle is
13 feet. Find the angle that the
diagonal of the rectangle makes

with base.  (MTN2015)  (A.B)
Given:
&
13'
0 n
A 25' B

Length of rectangle = mAB = 25'
Width of rectangle = mBC =13’

Required:
Angle of elevation =8 ="?
Solution:
From A ABC,
tan@ = _m% -
mAB ¢~ .
e 13.' . | | = \ u_ =
b e [J
_ P = 25
= 27.47°
e :27028'28"
Result:

. Angle of elevation = 27°28'28"
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Q.5 Avrrocketis launched and climbs at a
constant angle of 80°. Find the
altitude of the rocket after it travels
5000 meters. (SGD 2015) (A.B)
Given: -

Distance traveled by rocket
=mAC =5000m
Angle of elevation = 80°
Required:
Height (altitude) of rocket = mBC =?
Solution:

From A ABC,
sin 0 _m_B_C
mAC
sin 80° = MBC
5000m
mBC =sin80° x5000m
=4924.04m

Result:
.. Height of rocket = 4924.04m

Q.6  An aero plane pilot flying at an
altitude of 4000m wishes to make
an approach to an airport at an
angle of 50° with the horizontal.
How far from the airport will the
plane be when the pilot begins to

descend? (A.B)
Given: .
o BV
.____: ..--.-'.':-- .-' % | -
./f'./ SRR -4r:‘oof> '
NN
/ ) 50°
A ? L B
Height of plane =mBC =4000m

Angle of depression = 50°

Required:
Distance between plane anr' dlrp’)rt AR )
Solution: \
' Flom AABC.
sl é‘ mB
st mAB '
tan50° = 4000
mAB
mATB _ 4000”0]
tan 50
= 3356.40m
Result:

.. Plane is 3356.40m away from airport
Q.7 Required: (A.B)
Height of pole =mBD =?
Given:

Distance between wire and pole =mAB=3m
Angle of elevation = 78.2°

Solution:
From A ABC,
tan@ = m_B_C
mAB e
tan 782" mBE >\ o=
Vol E“%C'-_:'-tan_ 76.2° x3m
~~mBC =14.36m
mBD =mBC +mCD
—2mBC
=2(14.36m)
=28.72m
Result:

.. Height of pole = 28.78m
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Q.8 Arroad is inclined at an angle 5.7°.
Suppose that we drive 2 miles up
this road starting from sea level.
How high above sea level are we?_

Given:
e
v //’]v
\'Q\g'/'/. i 1 é
/’,./_. i 1 i I
.—_’:ﬁm___. —d
IA B

Dizrince travelled by car = mAC = 2miles
Angle of elevation =5.7°

Height of car from sea level =mBC =?
From AABC ,

mBC
__ 2miles
mBC =Sin5.7°x 2miles
=0.1986 miles
Result
..Car is 0.1986 miles up from sea
level.

Q.9 A television antenna of 8 feet height is
located on the top of the house. From a
point on the ground the angle of
elevation to the top of the house is 17°
and the angle of elevation to the top of
the antenna is 21.8°. Find the height of
the house. (A.B)

Given:

sin5.7° =

Height of antérin a ~-rnCD BM\t |
YBAC'2 170
T I maBAR-21.8°
.\w !I'Jh.(!:fi
) Height of house =mBC = y="?
Solution:

Let mAB = X

From ABAC ,
tanl7° = mBC =14 '
e mA3.‘
0 5’)L7
X f
_ O.uu57x_y = (i)
From ABAD , L
tan21.8° = MBD
mAB
04-Y+8
X

mBD =mBC +mCD
0.4x =y +8—>(ii)
Putting the value of ‘y’

0.4x =0.3057x + 8
0.4x—-0.3057x =8

0.0943x = 8
8
0.0943

— X =84.86

Put in equation (i)
y = 84.86 (0.3057)
y =25.94
Result:
. Therefore, height of house =25.94 feet
Q.10 From an observation point, the
angles of depression of two boats in
line with this point are found to
30°and45°. Find the distance
between the two boats if the point of
observation is 4000 feet high. (A.B)
Solution:

30%

Let A and B are two

Boat and O is the point of observation.
mZOAC =30°
m~ZOBC = 45°

OC =4000ft
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Let distance between two boat = AB = x
And BC=y
In right angled AOBC

tanm/OE€ = 1=
L BG

“tan4ey =LEO-0 !
' -y

4000
y

y = 4000

1

InAOAC

tanmZOAC = 2
AC

4000
X+y

tan 30° =

4000 4000
Tan30° 1

N

X+y

— 4000x+/3
X +4000 = 4000+/3
X = 4000~/3 — 4000

=(J§ —1)4000 )

=(1.732-1)4000! |

? 0/3’5400(‘, x \

xi=2y2at | | )L

I | | J%E"NL It

.. Distance between the two boats

=mAB = 2928 ft

Q.11 Two ships, which are in line with
the base of a vertical. ciiff, are (00,
meiers. epart | Tha A :cngié:-’ of

| depuession ‘from the tdp of the cliff

10 the ships are30°and45°, as
show in the diagram. (A.B)

(@) Calculate the distance BC

(b) Calculate the height CD, of the
cliff.

Solution:

30°
4 ¢ 120m > B C
In the figure A and B are two boats

and CDis height of cliff. height of
cliff =CD=h
Distance between two boats
= AB =120m
Let BC = x

.. I"'\._-

MADAC S 30N DB 7457

A\ linldpsd
~* “tanm.pBC = 2&
BC
tan45° = E
X
12h
X
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x=h—(i)
InADAC

tanm«ZDAC = 2
AC

'_|]

tan 30%=: {
0--x .

0
N3 R0+ x
120+ x =+/3h
120+h =+/3h
120=+/3h—h
=(v3-1)h
=(1.732-1)h
120 =0.732h

120
0.732

h=163.93
. CD=h=163.93m
Result:

Hence height of cliff is 163.93 m,
and BC is also 163.93m.

Suppose that we are standing on a

Q.12

bridge 30 feet above a I’I\ci:
watching a log (piece of v,urfi)
floating t)wardwi, Jf t1e_@|‘ﬁ.gi '

with th° .mnmn a t\

NINE hJr.zontal to the back

14°how long is the log?

Solution:

_1he 1bg . s “n Plard angle with the

the Frantof

of the log is
(A.B)

Observer

<——7—> "h—n

'4er= Q'is'the chserver
Length of log =mAB = y
mCB = X
mOC = 30m
mZ0OBC =16.7°
and mZOAC =14°
In AOBC
mOC
mBC
30
X
xxtanl16.7° =30
30 30
tan16.7 0.30001
X =99.996
InAOAC

tanm~Z0OBC =

tan16.7° =

mOC
mCA

tan14° = 30

X+ Y
X+Y= e
“ Tdat 4L | | /-

tanmZOAC =

) -—120 3024

T X4y =120.3224

99.996 + y =120.3224
y =120.3224 —99.996
y=20.33m

Result:
.. Lenght of logis20.33m
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Q.1
(1)

()

©)
(4)

(5)

(6)

(7)
(8)
(9)

(10)

Multiple Choice Questions

Miscellaneous Exercise 7 _

Four possible answers are given for the following questions. Tick<v"| the-Gorrect enswer:
The union of two non-collinear ravs, whicki have conimenr end, paintiszalled. (iR.B)

(a) An angle
(c) A minute

- (b, A dpgree

T(a)\A radian

The systera of measnremen’ in'wiich thz argle is w=casured in radians is called  (K.B)

(a) CGE2ystem
(c) MK sivsteny
20| Ay
§a, C6 T -
&) 1200’

3z radians =

4

(a) 115°

(c) 150°

Iftan @ =+/3 , then Qs equal to
(a)90°

(c) 60°

sec’ @ =

(@) 1-sin’ @

(c) 1+cos’ @

1 N 1
1+sing@ 1-sin@
(a) 2sec® @

(c) sec’ @

1 cosec45°
2

1
(a) ﬁ
(©) V2

sec@dcotl =

(@) sin@

1
© Sina, -

(a)-1
(=) 6

) —= L[ (o)
RCa

cosec™@Leotf g Ty 4 e )

~(b) Sexagesimal
(d) Circular system
(K.B)
(b) 630
(d) 3600

(GRW 2014, RWP 2015, MTN 2015, FSD 2018) (K.B)

(b) 135°
(d) 30°
(LHR 2014, D.G.K 2015) (K.B)
(b) 45°
(d) 30°
(K.B)
(b) 1+tan®* @
(d) 1-tan® @

(SGD 2014) (K.B)

(b) 2cos® &
(d) cosé

(GRW 2014, FSD 2015, D.G K 2014) (K.B)
1

(b) 7

| ens g

{LL1R 2014, FSD 2014, SWL 2014, RWP 2014) (K.B)

(b) 1
(d) tan @

ANSWER KEY)|

1]2]3]4]|5]6]|7]8]9]10
ald|{c|b|c|blalb|c|b
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Q.2 Write short answers. of the following
guestions.

Q) Define an angle. (K.B)

Ans. See definition Page # 216

(i)  What is the sexagesimal svstem of
measurement of angles? | ' (Ksw)

Ans.  See definition Page # 23€ /

(i) How rady minutes aire in twe

rightangi=s?' | | | |\ | ICGB)
Ans:_ Aaqgiz=9 = 2xE0°
O dadee
' = (180x60)
=10800'
(iv)  Define radian measure of an angle.

(K.B)
(v)  Conve rt% radian to degree
measure. (K.B)

T .
Ans: Convert " radian to degree measure.

Zradian =T x 1 radian
4 4

4 4
=45°

(vi)  Convertl15°to radians. (K.B)
Ans: (D.G.K 2015)

Convert 15° to radian

o o 180 =« ..
15°=15x%x1° =15 x — =""radian
7 12

(vil) What is radian measure of the
central angle of an arc 50m long
on the circle of radius 25m?

(K.B)

Ans: Arc length =1=50m

Radian of circle =r=25m—

Radian measure = 6 = ?

I=r@~F |\ o~ 5 WL
R _‘9_}—_-I2.rad"'ar' _
TN i i rtien | = 56cmand 6 = 45°
AW A (K.B)
Ans: r=7?
I =56cm
0 = 45°

=45x1°

T . :
45 x — ragtier
AN

7

1 _ .
Fuitting the values

l=r0
| 56
fF=—=—
0 7
=56x£=56X4
T 2
2 7
=56x A x
227
_r84
11
r=71.27cm

(ix) Findtan® when cosé@= 4% and

terminal side of the angle@is in
fourth quadrant. (K.B + A.B)
Ans: Solution:

cosezé%and terminal side of the

angle @ is in fourth quadrant.

In ABOA
N
9 S
(@] 0 A 7
41

BasErAaoY [ (O 0~
Hyp'=mDE =241 |
Perg= MAB=?

(Perp)2 = (Hyp)2 —(Base)2
(B =(nB) (A
(a1 (9
=1681-81

(mAB) =1600
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MAB = v1600 (vii) If sinezé, then 0 =
mAB = 40 <
_ {=.B)
mAB A . !
Tand=—— ~ (Vi) 63000 thein |
ul ) sec(~300)° = K.B
Tano -2 (~300) (K-B)
AL AL (iX) 1+cot?d= (K.B)
(x) (7. Prave that/2=5ii" 0)(1+tan’ 0) =1
INTRVAS o (X) secO-tand= (K.B)
(K.B + A.B)
ANSWER KEY)|
Ans:  L.H.S=(1-sin’¢)(1+tan0) _
Q) 180°
=c0s? @xsec’ O .
(i) i
1
= [
5050 05D (i) v
=1
(iv) 1r2:9
=R.H.S 2
Q.3  Fill in the blanks W) 6em?
Q) zrradians = degree.
(vi)  2kz+120°wherek =1
(K.B)
(i) The terminal side of angle 235° lies (vii) 6=30° or% and
in quadrant. (K.B)
N : (viii) 2
(i) Terminal side of the angle —30° lies
in quadrant. (K.B) (ix)  cosec’d -~
(iv)  Area of acircular sector is - (( - l_‘:’ﬂ‘z N\ L[ (¢ n
(v) Ifr=2cn a:nd, a=3radian, t.'.ye'ﬁ.grea\." 1\
of the circylar sector)is) A\
“vi)”  The general form of the angle 480°is
(K.B)
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SELF TEST _
Time: 40 min ' Maris, g5
Q.1  Four possible answers (A), (B), (C) & (D) to each qnmct or ch “grven,, mack -itie
correct answer. O VErxE=T)
1 The system of measurement in V\hlv,h thelargle isimegsured in iradiarisis called:
(A) CGS system "\ (B Sex: 1ges mal systemn |
(C) MKS syitem YA D) Tircdiar system
1 A
2 L T 4
1+S|n(; (L .,m&
(F)|isec? @1 ' (B) 2cos® 6
[ Q) e (D) cos®d
3 Two or more than two angles with the same initial and terminal sides are called
angles.
(A) Adjacent ° (B) Acute
(C) Conterminal (D) All
4 cosec30° =
(A) V3 (B)2
2 1
= D) —
(©) 7 (D) 7
5 2c0s* 0 -1=
(A) 1-sin* @ (B) 1-2sin*@
(C) 1+sin* @ (D) 1+2sin*@
6 A part of the circle bounded by an arc and a chord is called of a circle.
(A) Arc (B) Segment
(C) Sector (D) Radius
7 37” radians =
(A) 115° (B) 135°
(C) 150° (D) 30°
Q.2  Give Short Answers to following Questions. (5%x2=10)
Q) How many minutes are in two right angles?
(i) Find area of the sector inside a central angle of 20° in a circle of radius 7m. e
(iii)  Find sec(-300°) without using table or calculator. — _ —. 1N i
(iv)  Verify the identity /Sew” seco+l ~XN [ 78\
secd-1 tanfd Nl WaT LN ™
(v) A tree casts a 40 meter shadtw Wherfthe angle, c\f olevalr)n o1 the S njis 250 Fmd the
height of the tree. ViFAR! L\ .
Q3  Answer d e rollﬂwm-q Dumtnjn»\ W oA (4+4=8)
(@) If tan = -; anU Si n 9 O ‘|*1r4 the values of other trigonometric functions at 6.
(B (T -.l 6| an'ofiser \/auon pomt the angles of depression of two boats in line with this point

e-iound to 30° and 45° Find the distance between the two boats if the point of
observation is 4000 feet high.

NOTE: Parents or guardians can conduct this test in their supervision in order to check the skill

of students.
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