EXERCISE 7.3

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

H - 170°

Positive coterminal angle = 360° + 170°

=530°
Negative coterminal an%}.? =-190°
)
1700
270°
(i)  780°

Positive coterminal angle 780% 2(3600%; 60° = 60°
Negative coterminal angle = — 300°
y o

180°

270
(iii)) - 100°
Positive coterminal angle = 260°
Negative coterminal angle = —360°-100°
= —460°

YA ~270°

-180°

/_100" 0"”’(

-90
(iv) -500°
Positive coterminal angle = 220°
Negative coterminal angle = — 140°
”\*2700

(T

-Xf

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

lie.
(i) 156°
Ans: 90° and 180°
(ii) 318°

Ans:  270° and 360°

(iii)  572°

Ans:  540° and 630°

(iv)  -=330°

Ans:  0° and 90°

Q.3. Write the closest quadrantal angles
between which the angles lie. Write
your answer in radian measure.

Ans: 0 and z
i)  —
Ans: Z and m
(iii)) —

Ans: 0 and r
2

. 37

iv -

(iv) n

Ans: _z and — T
2

Q.4. In which quadrant 0 lies, when
(i) sinB > 0, tan6 < 0
Ans: Il quadrant

(ii) cosB < 0, sinB < 0
Ans: Il quadrant

(iii) secO®>0,sin0 <0
Ans: IV quadrant

(iv) cosB <0, tand < ()
Ans: I quadrant

(v) cosec0>0,cos0>0
Ans: I quadrant

(vi) sin0<0,sec0<0
Ans: Il quadrant



Q.5. Fill in the blanks:

(1) cos(=150°) = cos 150°
(1) sin(- 310°) = sin 310°
(i)  tan(-210°) = tan 210°
(iv)  cot(-45°) = cot 45°
(v) sec(— 60°) = sec 60°
(vi) cosec(=137%9= cosecl37°
Answers:

(i) +ve (il) —ve (iii) —ve

(iv) —ve (v) +ve (vi) —ve

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

(1) (=2,3)

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

As x —coordinate is negative and y— coordinate

1s positive so P lies in II quadrant

P (-2,3) y? 50°
y=3 4
0 0°
180° x=-2|0 X
270°

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

%= xt4y2
2 2
r = (Jx“+y

r = J(=2)*+(3)

r —_
' =

ik
55
O

Now sinf = b A
r 13
v J13
cosechH= — = —
y 3
5 X 2
cosf= — = ———
. J13
r =13
secf=—= ——
X 2
3
tanf= L =—=
X 2
2
cot9=-)i=-——
y 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.

YA 90°

180° x=-3 |O 8
0 X
y=-4 r
270°
P(-3,-4)
By Pythagorean, theorem
2= x2+y2
P = \/xz +vy?
r = (=3)+(-4)°

T =

r = J9+16
V25
i}

I's

Nowsinezl =_—4
r 5
cosecezi = _—5
y 4
cosO = 2 =_—3
r 5
sec B = L=_—5
X 3
T
X -3 3
cot O = i=:3—= é
y -4 4



i (V2,1)
Solution: P(x,y) = P(\E,l)

As x and y both coordinates are positive, so P
lies in [ quadrant.

0) P(v2,1)

y=1

X

(@)
>

1
Ny

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

T

1}
¢
[ ]
q
=
[ ¥}

r =

ro= N2+l
J3

cosecH = Lo —3- ﬁ

y 1
X \/5 2
cosb= — =—= = ,[—
r 3 3
r \/5 3
sech = — = —= = [z
X 2 2
y |
tan = = = —
X J2
2
cot8=i=%= J2
y

Q.7. If cosB = ? and terminal arm of the

angle 0 is in quadrant II, find the
values of remaining trigonometric

functions.
Solution:

As Cos 0= =2 and O is in quadrant II, so

we complete the figure

according to

conditions. From the figure x =-2 and r=3

P Y4 90°
r=3

0

180° x=-2|0

270°
By Pythagorean theorem

2 = x2+y?

y2: rz_xz

y = 2 _x2

y = (3)" =(=2)

y = v9-4

y =45

Now

sinf = ZZIS_

r 3

T
cosec = —
Y

Il
o %‘w

cos O = R
r 3
sec O = in
X 2
tan® = R _—\/—i
X 2
coth = X :2—
y 5



. 4
Q8. If tanf = 3 and sin® < 0, find the

values of other trigonometric

functions at 6.

Solution:

As tanB=

/

W | 4=

and sin@ 1s -ve,

which is

possible in quadrant III only. We complete the

figure.

y.ﬂ 900

180° x=-3 |O

05

6
y=-4 r

270°
P(-3,-4)

x'l

From the figure x=-3 and y=-4

By pathagorean theorem

2 = x2+y2
ro= Jx*+y’
r = J(=3)* +(-4)*

=
Lo
Ln
[Ze i BaNa]
wl +
(@)

sin® = P _—4
r 5

cosecH = LI _—5
y 4

cosf = R —_—3—
r 5

-5

sec B = r. =
X 3

y 4

tan® = = = =
an Ny 3
3

coth = o2
y 4

Q.9. If sinf = -»—1— and terminal side of

7

the angle is not in quadrant III, find

the values of tan@, secO and
coseco.

Solution:

As sinf = -1 and terminal side of angle is

Np

not in III quadrant, so it lies in quadrant IV.

Yt oe
180F O LR
) X
y=-1
r=2
2Ar
P

From the figure y=-1 and r= J2
By Pathagorean theorem
r2 e x2 + yz

X =
Now
tand = 2 = _—1: -1
X 1
SCCG:L:Q =\E
X I
cosec 8= — =—\/2l =-\2
y _—



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

remaining trigonometric functions. the right triangle.
Solution: (i)

Q.10. If cosech = i—i and sec6 > 0, find the

13 )
As cosech = 17’) and also secB® is +ve,
2 4

which is only possible in quadrant I.

),-

A 90° P 3
r=13 From the figure Hypotenuse =4 and Base =3
y=12 By Pythagorean theorem we can find
0° perpendicular
180° 0 X ;x (Per.)z + (Base)z = (Hyp.)z
(Per.)? + (3)? = (4)?
(Per.)? = 16-9
(Per.)? = 7
270 Perpendicular = \ﬁ
From the figure y =12 and r=13 Now sin0 = Per. _ ﬁ
By Pythagorean theorem a Hyp. T4
2 = x2 442
' ey cosec 6 = yp':—i
X2 = 12—y Per. /7
X = ‘\}rz'_yz COSG=@ = g
Hyp. 4
= J(13)" - (12)° .
* sec 0 = Hyp = 4
x = J169-144 Base 3
x= 5 an6= L _ 7
5 Base 3
X =
Now cot B = Base =-3—
Per. /7
sin® = RA E (ii)
r 13
r 13
cosech=— = —
y 12 17
5 15
cosf= 2 = =
r 13
r 13
sech= — = —
X 5 8
tand = . = 12 From the figure
X 5 Hypotenuse = 17
x 5 Perpendicular = 8
coth = ; T 12 Base = 15
N\



Now

(iii)

: Per. 3
s = - —
Hyp. 17
cosec O= Hyp. E
Per. 3
cos B = Base = E
Hyp. 17
sec B = Hyp. = E
Base 15
Per. 8
tan = = —
Base 15
cot 0 = Base _ E
Per. 3
7 3

From the figure Hypotenuse =7, Base =3
We can find perpendicular by Pythagorean
theorem.
(Base)? + (Per.)? = (Hyp.)?
(Per.? + (32 = (77
(Per.)) = 49-9
(Per.)? = 40
Per. = m
Per. = +4x10
Per. = ZJIB

Per. 2\@

Now, sinf= =
Hyp. 7
cosecH = Hyp. :—7—
Per. 2410
05 = Base _ g
Hyp. 7
H 7
sech = b SR
Base 3
Per. \/__
tanf = _—
BdSB 3
Bdsc 3

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

Solution:

We know that 2kt + 8 = 0, where k € Z

(1) tan 30°

30° = 30 K radian = T radian
180 6

T |
tan 30°=tan — = —
6 3

(ii) tan 330°
tan 330° = tan (360° — 30°)

T
=tan 2mM——
6
i
=tan ——
6
=—tan —

(1ii) sec 330°
sec 330° = sec (360° - 30°)

T
= sec 2mM——
6

U
= S€C ——

(iv cot—
) 4
cot— = 1
2
(v) CcoS —
3
COS — = —CO§S—= ——



(vi)

(vii)

(viii)

(ix)

(x)

(xi)

(xii)

2n
cosec —

2

& T
COSC}C? =Cco8eC —= —|—

2

NG

cos (- 450°)
cos(—4350°) = cos (- 360° - 90°)
= COS ~2n~£
2
= cos 2(-Dn-Z
2
T
= cos ——
2
= COoS I 0
2
tan (- 9m)
tan (- 9mM) = tan (-8n—T)
= tan[2 (-4)nt—-T7]
= tan(—-T)
= —tanTm|
= -0 =20
57
cos —
6
5T
COs —— = —CO0S —
6
_ 3
sin 7—
. Im .
sin — = sin +—
6
. 1
= —sin— = ——
2
7
cot —
6
cot in = cot T+—
= Cot% = 3
cos 225°
cos 225° = cos (180° + 45°)
T
= Cc0s T+-—
4
| q s |
= —CO$§ — = — —&—
4 V2




