EXERCISE 7.3

Q.1. Locate each of the following angles in Q.2. Identify closest quadrantal angles
standard position using a protractor between which the following angles
or fair free hand guess. Also find a lie.
positive and a negative angle (i) 156°
_coterminal with each given angle: Ans:  90° and 180°

“) lltlo HHS. ) an

Positive coterminal angle = 360° + 170° (ip 318

- 5300 Ans:  270° and 360°
Negative coterminal angle = — 190° (ii)) ~ 572°
3 Ans:  540° and 630°
(iv)  =330°
130‘1 7/_1\7” o Ans: Oo'and 90°
0 % Q.3. Write the closest quadrantal angles
between which the angles lie. Write
your answer in radian measure.

270° . T
(i)  780° (1) —
— 3
Positive coterminal angle 780% 2 360“} 60° = 60° T
o Ans: 0 and —
Negative coterminal angle =-300 2
G 3z
ii
: 1
180° /4
Ans: — and T
2
=T
mq (111) 2
(iii) . =100° . > -1 .
Posmve coterminal angle - 260° Ags 0 amd =
Negative coterminal angle = —360°-100°
= -4607—" . 3
YA 5700 T (iv) _7
T
Ans: —— and -7
-180° N 2 ‘
e 0o Q.4. In which quadrant 0 lies, when
(1) sin@ > 0, tanB < ()
- =907 Ans: II quadrant
(iv) .—500° (ii) c0sB < (,sin® < 0
Pomtlvg‘c_o‘fﬁmndl angle = 22063 Ans: [T quadrant
Negative coterminal angle = — [40° (1)  secB>0,sinB <0
A - Ans: 1V quadrant
(iv) c0sO < (), tan0 < 0
Ans: 1l quadrant
—18r / " (v) cosec 0> 0,cos0>0

// ()ﬂx Ans: T quadrant

(vi) sin 0 <0,sec0<0
oy Ans: T quadrant




Q.5.  Fillin the blanks:
(1) cos(—1350°) =

cos 150°
(11) sin(— 310°) = sin 310°
() tan(=210°) = tan 210°
(1v) cot(— 43°) = cot 45°
(v) sec(— 60°%) = sec 60°
(vi) cosec(— 137%)= cosecl37°
Answers:
(1) +ve (il) —ve (iii) —ve
(iv) —ve (v) +ve (vi) —ve

Q.6. The given point P lies on the terminal
side of 0. Find quadrant of 6 and all
six trigonometric ratios.

(1) (=2,3)

Solution: P(x,y) = P(-2, 3)

As x —coordinate 1s negative and y— coordinate

18 positive so P lies in II quadrant

P (-2.3) > A

r
¥=3

0 0°
180°  x=72|0 X

The point P can be shown in II quadrant.
By Pythagorean theorem
= 2y

~J

-

Il

>

t

<+
<

138

i y4+9
r = \/1_3
: y /| 3~
Now, —sinB= = = —
r 13
o 13
cosec= — = —
y 3
9 X 2
cosf= — = ——
r J13
r. /13
sec=— = —
X 2
3
tanf= 2L =—=
X 2
2
cotB= — =——
3

(i) (-3,-4)

Solution: P(x, y) = P(- 3, -4)

As x and y both coordinates are negative ,

so ‘P’ lies in III quadrant.

The point P can be shown in III quadrant.

Y4 90°

180° x=-3 |O

0
y=-4 I
270°

P(-3,-4)

By Pythagorean, theorem

.

r = x*+y?

r= y—arai4pP

I

L=

Nowsin@:l :_—4
r 5
cosecezi = _—5
y 4
cosf = X :_—3
T 5
secG:L:_—S
¢ 3
tan@:lz —_4= i
X -3 3
cot 9 = i::E: }n
y -4 4



(iii) (\E, 1)

Solution:

P, ) = P(\/E,l)

As x and y both coordinates are positive, so P

lies in 1 quadrant.

i P(v2,1)

y=1

3
X

The point ‘P’ can be shown in quadrant L.

By Pythagorean theorem

2= x2

+ y?

I = JXx%+y?

r =

Now sin = = =
r
cosech = —
y
X
cosf = —
r
T
sech = —
X
tanf® = b
X
X
coth = —
y

ro= V241
Ve

~we complete the

Q.7. If cosb = —3% and terminal arm of the

angle 0 is in quadrant I, find the
values of remaining trigonometric
functions.

Solution:

As Cos 0= = and 0 is in quadrant II, so

figure according to
conditions. From the figure x=-2 and r=3
P Y5 90°

0, 0°

270°
By Pythagorean theorem

y = afrf—x*
y = {3 =(=2)""

y = v9-4
y =5
Now
sin9=1=£
I 3
I 3
gosec D= — = —
y 5
cosE)=£=——2
r 3
secB:L:_—?)
X 2
tan@ = R :—-\/E
X 2
X -2
coth = —= —
y 5



. ' 4 . .
Q.8. If tan® = 3 and sin® < 0, find the

values of other trigonometric
functions at 6.
Solution:
2k . . . .
As tanB= — and sin® 1s -ve, which is

3

possible in quadrant III only. We complete the
figure.

Y4 90°
180° x=-3 |[O 0°
0 X
y=-4 I
' 270°

P(-3,-4)

From the figure x=-3 and y=-4
By pathagorean theorem
r2 — X2 + y2

T = X" +y

= J(=3)" +(-a)

—

| 1]
mﬁg‘
S Ne)
Wl 4+
(o))

Now

=

2ifig = y . -
r 5

-5

cosecH = P =
y 4

X -3

cosh = — = —
r 5

iy -5

sech = — = —
sec - 5
y 4

tan@ = = = —
an . 3
X 3

coth = ; = Z

Q.9. If sinB = —L and terminal side of

J2
the angle is not in quadrant III, find
the values of tanf, sec® and
cosecH.

Solution:

As sinB = and terminal side of angle is

-1
V2

not in III quadrant, so it lies in quadrant I'V.

Yt o
180° O P
[ X
y=-1
-
2A°
P

From the figure y=-1 and r= J2
By Pathagorean theorem
2 = x2+y?
X2 = 12—y?

R = rz_yz
2
A = \/(\/5) —(=1)’
X = N2-1
x = 1
x =1
Now
tan@= 2 = ——l: —1
X L
secG:—:ﬂzﬁ
X 1
COSCCB'—‘-L:in‘:-—\/E
y —



. 13
Q.10. If cosecd = B and secd > 0, find the

remaining trigonometric functions.
Solution:

‘ 13 )
As cosecH = e and also secB® 1s +ve,

—_

which 1s only possible in quadrant 1.

Ya 9()° P
r=13
y=12
O\Q
180° 0 X X
270°

From the figure y=12 and r=13
By Pythagorean theorem
2 = x2+y?

X2 =r2-y?

o rz_yz
x = (13 =(12)°
X = +169-144
x = 25
% = 3
Now
sing= L = 12
r 13
cosecB= — = 1—3—
y 12
gogh = % i
r 13
3
secO = Lo ]—
X 5
2
tanf = 7 - L
X 5
5
cotf = & =
y 12

Q.11. Find the values of trigonometric
functions at the indicated angle 0 in
the right triangle.

(M)

—

3
From the figure Hypotenuse =4 and Base = 3
By Pythagorean theorem we can find

perpendicular
(Per.)?2 + (Base)? = (Hyp.)?
(Per.)? + (3)? = (4)?
{(Per. ] = 16-9
(Per.)? = 7
Perpendicular = 7
Now sin 6 = LI —\/—7
Hyp. 4
cosec 0 = Hyp. _ 4
Per. \/7
cosf = Base = Kl
Hyp. 4
sec B = Hyp. -4
Base 3
(an 0 = Per, _ ﬁ
Base 3
cot 9= Base _ 3
Per. /7
(ii)
17
15
8
From the figure
Hypotenuse = 17
Perpendicular = 8

Basc =15



Now

. Per. 8
s = o e
Hyp. 17

coses O= Fyp. _1_7_
Per. 8

cos B = Base = 13
Hyp. 17

Sec 6 = Hyp — Q
Base 15

Per. 8

tan = = —
Base 15
cot 0= Base _ E
Per, 8

(1i1)

From the figure Hypotenuse =7, Base =3
We can find perpendicular by Pythagorean
theorem.

(Base)? + (Per.)? = (Hyp.)?
(Per.)? + (32 = (7)?
(Per.)? = 49-9

(Per.)2 = 40

Per, = \@
Per, = \/4_><—16
Per, = 2\/5

Per. 2@

Now, sinf = =
yp. 7
cosecH = Hyp. _—7—
Per. 2410
cosh = Base _ z
Hyp. 7
Hyp. 7
sech = oL
Base 3
Per. 2410
tanf = =
Base 3
Base 3
cotf = bt

Q.12. Find the values of the trigonometric
functions. Do not use trigonometric
table or calculator.

Solution:

We know that 2k + 08 =0, where k € Z

() tan 30°

30° = 30 T radian = T radian
180 6

T
tan 30°=tan — =

1
J3
(i)  tan 330°
tan 330° = tan (360° — 30°)

T
=tan 2M——
6
7t
=tan ——
6

pI
=—tan —

1

V3
(iii)  sec 330°
sec 330° = sec (360° —30°)

= sec 27t—E
6

(iv) cot —
4
cotE = ]
4
2
(v) coSs —
3
n T l
COS — = —C0OS—= ——
3 2



(v1)

(vii)

(viii)

(ix)

(x)

(xi)

(xil)

2
cosec —

2n T 2
CcOsec— =cosec —= ——

; 3 \/g
cos (—450°)
cos(—30°%) = cos (- 360° - 90°)

T
= cos —2m——
2

= cos 2(-Dn-2
2

b9
= coS ——
2
= COS T 0
2
tan (- 9m)
tan (—9m) = tan (- 8n—-T7)
= tan[2 (-4 -7
= tan (—m)
= —tanT
= —(0) = 0
-5t
cos ——
6
5w
cO§ —— = —CO0S —
6
_ 3
2
sin 7—
6
T )
sin — = sin +—
6
. T |
= —sin — = ——
6 2
7
cot —
6
T
cot — = cot TmM+—
6
= COtE = \/3
cos 225°
cos 225° = cos (180° + 45°)
T
= COs T+-
1 T l
= —CO$ — = — —
4 2

Trigonometric Identities

Consider an angle #«MOP = 0 radian 1n
standard position. Let point P (x, y) be on the
terminal side of the angle. By Pythagorean
theorem, we have from right triangle OMP.

As

y
A
P(x,y)
v/
ty
— X
X M

X24 Y2 = I (1)
Dividing both sides by r?, we get
X2 y2 ) :
4+ L =1 sinf@ ==
2 r2 r
. 2 cosO = =
i .Z + 1 r
r T . tan0=2
(cos0)? + (sin0)2 =1 X
|cc>329 + sin20 = l[ .................. (1)
Dividing (1) by x2, we have
2 2 2
LS G
x2 x2 x?
2 2
1+ ¥ -
X X
tan 0= .S and seeO= I
X X

1 + (tanB)? = (secB)?
1 + tan?0 = (secH)?
[+tan?6=sec?0 ..................... (i1)

or secZ0-tan?0 =1

Again dividing both sides of (i) by y2, we get

or

x? 2 p2
PO l+ RS
2 2
x r
e = 1+ -
y y
X r
cotb= = and cosccB= —
y ¥
(cotf)2 +1 = (cosccB)?
| +co?0 = cosec20 ... ... ()
cosec?d —cot29 = |

The tdentitics (1), (2) and (3) are also known
as Pythagorcan Identitics.

 p——



BTN Verify that cotBsecd = cosecd

Solution:
L.H.S = cotBsecHh
3 cos @ l
siné@ cosfb
B l
sin &
= cosecB
LHS= RH.S

[XETOPE  Verify that

tan*0 + tan"0 = tan20 sec20
Solution:

L.H.S = tan'® + tan20
= tan?0 (tan20 + 1)  tan?0 + 1 = sec?0
= tanZ?0 sec?6

L.HS = L.HS

2
Show that _ o

= cosec o+1
cosec -1
Solution:
2 G 3 —
LHS = Fo@ cosec26 —cot 20 = |
cosecx—1 coti0= voser2l—1

(cosecza—1)

coseca—1
(coseca—1)(cosecar+1)

(cosecar—1)

= cosec O + 1
LHS=RH.S

Example 4:

Express the trigonometric functions in

terms of tan®.

Solution:

° By using reciprocal identity, we can
express cotd in terms of tan® .

i.e cotb =

tan &
° By solving the identity 1+tan?8 = sec?8
We have expressed sec8 in terms of tan6

sec® = * +tan?26+1

cosO = :
sec @
0s0 ———1
C —
+ytan26 +1
Because
sin® = tan® cosB, we have
sin@ = tan® —1——
+Jtan 26 +1
sin® = —tana
+Jtan20+1
1 +Vtan26 +1
cosecO= = —

sin@ tan &




