Chapter 9

FUNDAMENTALS OF
TRIGONOMETRY

TRIGONOMETRY

Trigonometry means measurement of triangle.

ANGLE

Two rays with a common starting point form an angle. Angle is measured positive if
rotation is anticlockwise and negative if rotation is clockwise.

MEASUREMENT OF ANGLES

1. Sexagesimal System
In this system an angle is measured in degrees, minutes and seconds.

2. Radian or Circular Measure

Radian (Gujranwala Board 2007)
Radian is the measure of the angle subtended at the centre of the circle by an arc whose

length is equal to radius of the circle.

Degree

If the circumference of circle is divided into 360 arcs of equal lengths, then central angle
subtended by each arc is of one degree measure and is denoted by 1°,

NOTE
n radians = 180°
_ 180°
| radian =
T
180°

5 - o — 0
= |1 radian = 31416 = 57.296

1° = % radians



_ 3.1416
=180

1 = 0.0175 radian
Conterminal Angles (General Angles)
The angles with the same initial and terminal sides are called co—terminal angles i.e.,
0.0+2n, O £4m....... are co—terminal angles.
O+2kn , kez or 0+k(360°) k € Z is called general angle where 0 < 8 < 2n
Angle in standard Position

An angle is said to be in standard position if its vertex lie at the origin and its initial side
along the positive x—axis.

Quadrantal Angle
If the terminal side of an angle falls on x—axis or y—axis it is called quadrantal angle.
ie., 67, £90° , £180° , £270° , +360°

Allied Angles

The angles associated with basic angles of measure “0” to a right angle or its multiple
are called Allied Angles.

So the angles of measure 90°+0, 180°+6 , 270°+6 . 360°+ 0 are known as Allied
Angles.

Basic Angles OR Reference Angles:

Def. A +ve acute angle with x-axis is called basic angle or reference angle.

EXERCISE 9.1

Q.1  Express the following sexagesimal measures of angle in radians
) 0° (i) 45 (i) 60  (iv) 75° (v) 90°
(vi) 105~ (vii) 120" (viii) 135° (ix) 150"
x) 10°15"  (xi) 35 20" (xii) 75°6 30’
(xiii) 120°40" (xiv) 154 20" (xv) 0°

(xvi) 3"
Solution:
(i) 30° = 30° x % radian = % radian
(ii) 45° = 45, % radian = %mdian
(ifi)  60° = 60 X %O radian = % radian



(iv) 75° = 75° X o= radian = 5 % radian

180
v) 90° = 90"x%radian . gradian
7
(vi)  105° = 105 x T radian = 5 radian
. . 2 .
(vil) 120> = 12()”X%rad1an = ?ﬁradlan
. 3 )
(vili) 135" = 135°X%rad1an = Inradlan
) . 5 .
(ix) 150° = lSO"X%radlzm = ?nradlan
0 k 0 1;50
(x) 10° 15 = 10" + 60
1
_ o 1
= 10 +4
_40°+1° 410
- 4 4
41 T .
= ZX @radlan
41
= 7Tgradizm
i) 35°20 = 35° W 359 4
(xi) 3 = 35"+75 = 35°+73
C105°+1°  106°
- 3 -3
W06 m L S
= 73 X7gpradian = 5o radian
12 r 60 300
.. 0 _ o, 2
(xii) 75°6 30 =75+ 60 + 3600
1() 1()
e 0 _
= 1 +15 120

_ (75 1 L)

= 107120

~ (900()+ 12 + 1)"

= 120

- (9013)“

= {120

_ 9013 Lo 013m
= 120 X 1801‘& 1an = 21600 radian




120°  40°
60 T 3600

_ (129 &9_)0
=L 60 13600

0

(xiii) 120 40"

1817

= 90

_ 181 o g 181

= Tgp X7qgpradian = Teonp T radian
(xiv) 154°20" —-154“+—%XL

= 3600

= 154° 40

= % +3600

0

1

B (2772() + 1 )0
180
27721°
180
27721 =& :
= 7180 xmradlan
27721 :
= m radian

o _ LTS
(xv) 0 = Oxlgoradmn

= (O radian
. 30
3600
B
~ 1200

(xvi) 3

L T
= 1200 X 180 radian

T )
= m radian



Convert the following radian measures of angles into the measures of
sexagesimal system.

(i) g (i) % Gid % (iv) g (v) g (vi) 2?“ (vi) %’t (viii) %‘

7 9 11 13 17 25 19
ix) ﬁ (x) g" (xi) 2—7“ (xii) 1—6“ (xiii) z—f (xiv) 3—(;" (xv) 3—2“
Solution:
T t 180

(1) g T 8gX degree

= 22.5 degrees

= 22°30
T n 180
(ii) 6 =6 n degrees
— 300
oo oo 180 :
(ili) 4 T aX degrees
— 450
: T r 180 ,
(iv) = 3X degrees
— 600
T n 180 o
(v) 7 =X = 90
o2 2m o180
(vi) 3 = 3 X degrees
= [200°
L3 3m 180
(vii) 4 T 4 X degrees
= 135"
o O S 180
(viii) 6 = 6 X o degrees
= 150°
Im T80
(ix) 2 = 2 X degrees
= 105°
On Ot 180
(x) 5 =5 X degrees

= 324°



. Il _ [t 180 d
(xi) 7 = 7 X o degrees

= 73°20'
. 137 137 180
(xii) 6 = 16 X degrees
= 146° 15'
177 17t 180
(xiii) 4 = 24 X degrees
= 127°30

. 25t 25m 180
(xiv) 36 = 36 X o degrees

= 125°
197 197 180

(XV) 2 = 32 X degrees
= 106" 52’ 30"
Q.3  What is the circular measure of angle between the hands of a watch at 4°0
clock?
Solution:

Circular measure of angle for one complete revolution = 2

Circular measure of angle between hands of a watch at 4’0
4

clock = 27 x ﬁ | w
27 ‘. )

= — radians
3

Q.4 Find 6 when

(i) [=15cm r=2.5¢cm (Lahore Board 2011)
(i) [=32m r=2m
Solution:

(i) [ = 15ecm r = 2.5cm
weknow | =710

[
f— 9:;
l.
S

D
Il
5

= (.6 radian.

o



(1) [ =32m r = 2m
weknow [ =16
= 0 = [
1
0 = % = 1.6 radians.
Q.5 Find ! when
(i) 0 =xmradian r = 6cm
i) ©6=65°20" r=18mm
Solution:
(i) 0 = wradian r = 6cm
We know
i = B
= 6m = 6X%X3.1416 = 18.85¢cm
i) 06 =65"20 r = 18mm
0= = 65+ 2% (65 @) g
== %60 T\ T6e0) T3
196 = ) 49
0 = 3 X180 radian = 3% 45 (3.1415)
[ =160
49
18 X 3 X 45 (3.1415) = 20.53 mm
Q.6  Find r when
1
(i) Il =5m 0 = Eradian
(i) [ =56em 0O = 45°
Solution:
1
(i) [ =5m 0 = Eradian

we know that [ =16

(Gujranwala Board 2007, Lahore Board 2010)

(Lahore Board 2004 , 2007)



(i) [ =56cm O = 45"

s o - .
Fll‘Sl we convert 45 mto radlan measure

0 = 45° = 45 X% radian

we know that [ = r©0

56 56
= 0785

[
= =L =3 = 71.33 cm
k 45 X T radi

X 18()1(.[ 1an

Q.7 What is the length of the arc intercepted on a circle of radius 14cm by the

arms of central angle of 45°? (Gujranwala Board 2006)
Solution:
Il =2 r=1l4cm 6 = 45°

0 = 45 X%() radian

0 = 0.785
we know that [/ = r©

[ = 14x0.785 = 1099 or 11 cm approximately.
Q.8 Find the radius of the circle, in which the arms of a central angle of measure
1 radian cut off an arc of length 35cm.
Solution:
r="7 0= lradian [ = 35¢cm
we know that [ = r0

33
=y = 356m

_ !
= 1‘—e

Q.9 A railway train is running on a circular track of radius 500 meters at the rate
of 30 km/h. Through what angle will it turn in 10 sec.

Solution: T
0 =7, r=500m, Speed = 30km/h N
[ _30x1000 25 /
Speed = 3600 = 3 m/scc / SO0
| - e
Distance covered in 10 sec \
\\ /
Distance = speed x time \\_ /,/
25 P S

| =5 x10m



250
-3 "

We know that / =10
=% 0 = !
1
250 1 1 ,
= 3 X300 = 6 radian
Q.10 A horse is tethered to a peg by a rope of 9m in length and it can move in a
circle with the peg as centre. If the horse moves along the circumference of
the circle, keeping the rope tight, how far will it have gone when the rope has

turned through an angle of 70°? e

Solution:
r=9m, 0 =70°= 70x$ radians, [ = ? ‘
we know that w “J
[ =10
3.1416 _
= 9x70x 180 = 10.99m N

Q.11 The pendulum of a clock is 20cm long and it swings through an iingle of 20°
each second. How far does the tip of the pendulum moves in 1 second?

Solution: ‘

r=20cm, O =20°= 20x]% radian, [ = ?

we know that 20em
[l =10
3.1416
I = 20x20x 130
[ = 6.89 cm

Q.12 Assuming average distance of the earth from the sun to be 148 x 10° km and
angle subtended by the sun at the eye of the person on the earth measure
9.3 x 10~ radian. Find the diameter of the sun.
Solution:
=3, Ts 148x106km, 8 = 9.3 x 10 radian
we know that
[ =106
[ = 148 x 10°x 9.3 x 107° =
[ = 1376.4 x 10° km.
[ = 1.3764 x 10" x 10° km
[ = 1.3764 x 10°km



Q.13 A circular wire of radius 6cm is cut straightened and then bent so as to lie
along the circumference of hoop of radius 24cm. Find the measure of the
angle which it subtends at the centre of hoop.

Solution:

0 = 7 Length of circular wire of radius 6 cm
[ =27nr = 2n(6) RGN
[ = 12n = 12(3.1416) = 37.7cm r = 24 cm

we know that [/ = 16

[
— Bz;

7.3

b ="

0 = 1.57 radian

1
Q.14 Show that the area of a sector of a circular region of radius r is ) o,

where 0 is the circular measure of the central angle of the sector.
Solution:

Let us consider a circle with centre at B
O. Let r be radius of circle. Let [/ be [
length of arc AB.

Let O be central angle in radian. We
know that > A

Area of sector of circular region : Area
of circle = Angle of sector : Angle of
circle

Area of sector of circular region  Angle of sector

= area of circle ~ Angle of circle
Area of sector of circular region 6
Tr -~ 2m
. : 6 2
Area of sector of circular region = o T
1>
= 50 0

Hence proved.



Q.15 Two cities A and B lie on the equator such that their longitudes are 45" E
and 25° W respectively. Find the distance between the two cities, taking
radius of the earth as 6400 kms.

Solution:

O = Total angle between two cities
0 = 45°+25° = 70°
0 =70 X% radian
r=6400km, [ =27
we know that /[ = r©
3.1416
= 6400 x 70 x = 7819.09 km
180

Q.16 The moon subtends an angle of 0.5° at the eye of an observer on earth. The
distance of the moon from the earth is 3.844 x 10° km approx what is the
length of diameter of the moon?

Solution:
=2 0= 05"=0.57g radian
r = 3.844 x 10’ km
we know that / = 196

_ 5 T
[ = 3844 x 10" x 0.5 x 120
[ = 3354.52 km

Q.17 The angle subtended by the earth at an eye of spaceman, landed on the
moon, is 1° 54, Find the radius of the earth is 6400km. Find the approximate
distance between the moon and the earth.

Solution:

t =7
0 = Angle subtended the spaceman on the moon r
0 = 1°54
O IESR TESE S -
= + 60 = 60 — 60 X 180 radian N Moon
[ = diameter of earth 2
[ =1+r1r = 6400+ 6400 = 12800 km
we know that / = r 6
L 12800
= T"T9 7114 3.1416
60 * 180
12800

r'= 503316 — 386007.23 km



EXERCISE 9.2

Q.1  Find the signs of the following:

(i) sin 160  (ii) cos 190 (iii) tan 115

(iv) sec245 (v) cot 80° (vi) cosec 297°
(i) sin 160°

Since sin 160° lies in the IInd quadrant, so its sign is +ve.
(ii) cos 190°

Since cos 190° lies in the 11l quadrant, so its sign is — ve.
(iii) tan 115°

Since tan 115" lies in the II quadrant, so its sign is — ve.
(iv)  sec 245°

Since sec 245 lies in III quadrant, so its sign is — ve.
(v) cot 80°

Since cot 80” lies in the I quadrant, so its sign is + ve.
(vi)  cosec 297°

Since cosec 297° lies in the IV quadrant, so its sign is — ve.

Q.2 Fill in the blanks:

(i) sin (-310°) = __ sin 310°
(i) cosec (—75°) = cos 75°
(iii) tan (-182°) = tan 182°
(iv)  cot (-137°) = cot 137°
(v) sec (-216°) = sec 216°
(vi)  cosec (-15) = cosec 15°
Solution:

i) sin(-310°) = —— sin 310°
+

Gy eos (<759 = T cos 75°

(i)  tan (—182°) = —= tan 182°

(v)  cot (~137%) = —= cot 137°
+ ve

(V) sec (-216°) = — sec 216°

—ve
(v1) cosec (—15°%) = — cosec 15°



In which quadrant are the terminal arms of the angle lies when

(i) sin® <0 and cos 0 >0

(ii) cot© > 0 and cosec 0> 0

(iili) tan©<0 and cos >0

(iv) sec0<0 and sin9<0

(V) cot®>0 and sin9 <0

(vi) cos0<0 and tan6 <0

Solution:

(i) sin® <0 and cos O >0

=1 sinOis—ve & cos O is +ve so they lie in IV Quadrant.

(ii) cot© >0 and cosecO >0 (Lahore Board 2005)
As cotis + ve and cosec O is + ve they lie in I Quadrant.

(iii) tan© <0 and cosO >0
Since tan 6 is —ve and cos 0 is + ve so they lie in IV Quadrant.

(iv) secO<0 and sin6 < (Gujranwala Board 2007)
As sec B is —ve ,sin 0 is — ve so they lie in Il Quadrant.

(V) cot0>0 and sin® <0
Since cot© is +ve and sin 8 is — ve so they lie in III Quadrant.

(vi) c0os0<0 and tan6 <0
Since cos 0 1s —ve and tan O is — ve so they lie in II Quadrant.

Q.4 Find the values of the remaining trigonometric functions.

(i) sin O = 13 and the terminal arm of the angle is in quadrant L.

.. 9 : ..

(1i) cos O = a1 and the terminal arm of the angle is in quadrant IV.

(Lahore Board 2007)
3

(lii) cosO = - SZL and the terminal arm of the angle is in quadrant III.

: 1 : ..

(iv) tan® = — 3 and the terminal arm of the angle is in quadrant I1.

(Gujranwala Board 2004)
1
(v) sin@ = — E and the terminal arm of the angle is not in quadrant III

(Lahore Board 2007)



Solution:

(i)

(ii)

2
sin@ = 13 and the terminal arm of the angle is in quad. I.

12 13
Sinezﬁ = cosecezﬁ

. 12V [ 144 [169-144  [25
cosB = \/l —sin" O = lﬁ(lf&) = 17169 = 169 = 169

cos O = 13 (since terminal arm of the angle 1s in I quadrant. So all trigonometric

functions will be +ve.)

13
sec O = 5

&
=
lan}
o
.‘.
|
[N
@
)

= tan O

|
=

|
|
i

5
coth = B

9 |
cos O = a1 and the terminal arm of the angle is in quadrant I'V.

(Lahore Board 2007)

9 41
COS@ZH — sec® =

9

PPN . -0 | (g)'_ 81 [1e81-81 __ [1600

SINY = NI =cos U= “\a1) < 1681 T 1681 = \/ 1681
40

sinf = + a1 (since terminal arm of the angle is in quadrant IV)

sin0 =— ﬁ (soonlycos 0 & sec O are +ve, other four trigonometric ratios will be —ve)
cosec O = %01
—40
sin © 41 —40
tan 0 = cos O 2 -9
41
—9

cotG:E



(i)

(iv)

(v)

3
cos 0 = SZE and the terminal arm of the angle is in quadrant IIIL.
—4/3
cos O = 5
—2
secO = =
NE
. 5 N ENE ’ / /4 3 !
sin® = /1 —cos™ 0 = l~(2 )— l— \[ t5
sin 0 = _7 (Since terminal arm of the angle is in quad. III. So only tanO and cotO will be
+ve, other four will be —ve)
cosecO = -2

— 1
sin © 2

tan O = 050 = E
2

tanezﬁ = cotB:\B

1
tan 6 = — 7 and the terminal arm of the angle is in quadrant I1.

3
(Gujranwala Board 2004)

tan @ = 3 = coth = -3
secO =\J1+ tan2 0
941
secO =\ [1+35 ="\ / \/7
sec® = — % since terminal arm of angle is in quadrant II, so sin 0, cosec 6 will be

+ve and %ec 0 and cos B will be — ve.

cos O = \/—0

RN eSS IR [T R NI
Sin = — COS = — 10 = 10 = 10 = _\/1—0

cosec 0 = A[10

1
sin@ = — @ and the terminal arm of the angle is not in quadrant I11

(L.ahore Board 2007)
—1

sin O =
sin NG



cosec B = /2

cos O = ]—sm ’\/ = —’\/ \/5

cosB:_\/é

Since terminal arm of angle is not in quadrant III, sin 6 is — ve, therefore quadrant will
be IV, in IV quadrant cos 6 & sec © will be + ve.

cosezﬁ secez\fZ

Enh = cos 0 I
NG
tan® = -1 = cotO = —1
15 . . . .
QS5 If cotB = r} and the terminal arm of angle is not in I quadrant find
values find values of cos 0 & cosec©. (Gujranwala Board 2005)
Solution:
g 13
coto = 3
8
= tan O = 5
225+ 64 289
secO = /1 +tan" O = l +352 225 275 = 275
17
sec O = & 15
Since terminal arm is not in I quadrant so it is in I quadrant.
In III quadrant tan © and cot 6 is +ve. All other will be — ve.
— 17
Sec O = 13
—15
= cos O = 17
G0 ® /] 7o - 1 225 280 —225 64
MY = AN Teos U= T289 T 289 T \/ 289
8
sec O = ]7

sin® = 17 (terminal arm in in III quadrant)

— 17
cosec B = 13



2

m +1 T . -
Q.6 If cosec O = oy and m>0 [ 0< 6 < 5 )» find the value of the remaining
trigonometric ratios. (Lahore Board 2005)
Solution:
m2 + 1
cosec O = >
m
) 2m
= sin = —7——
m + 1
om Y 4m”
cos 0 = lsinG:\/l( zm) = 1 ——2 il >
m + 1 m +1+2m

m +1+2m° —4m°
m4+1+2m2

S

7 ; 2
5 m —2m + 1 (m —1)
cos 9 = = PN
m"+ 1 +2m" (m” + 1)
2
m” — | _ T . . : :
cos 0 = T ( sinf 0 < 0 < 5 S0 quadrant is I, all trigonometric ratios are +vej
m” + 1
secO = — 7
m” — 1
2m
2]
_— sin © m” + | 2m
dn = = 5] =
cos® ~ (m —1)  m —1
T
(m~+ 1)
2
0 m — 1
cot = m

1
Q7 If tanB = % and terminal arm of the angle is not the III quadrant, find

cosec> O —sec’ 0

the value of opec O+ guc B (Lahore Board 2010)
Solution:

tan O l

dn = =

3

= cot® = /7

e il gLl T+l 8

sec’ O = 1+tan” O = l+7_ 7 =7



3
SCCZ 0 = 7
Cosecze = | +CO'[29 =147
coscc2 =8
g 8 56 -8
cosec” 0 — 86(32 0 _ 7 _ 7 48
cosec” 0 +sec’ 8 8 56+8 T 64
8 +75
7 7
cosec” B — sec” B 3
cosec” O +sec- 0 4

5
Q8 If cotB = B and the terminal arm of the angle is in the I quadrant, find the

3sinO+4cosO

value of ; (Lahore Board 2009)
cos 0 — sin O
Solution:
5= 2

cotd = 5

a2
= tan v = &

- [ 25 [4+25 29

cosec® =/l +cot” O = 1+4 = )

= sin§ = \/2—9 (since terminal arm is in [ quad, so all trigonometric functions are +ve)

7 [, 4 [29-4 25
cos O =/l —sin”" 0 = | — g = 9 _\/;)

5
cos 0 = \/2—9

(R

2 5 6 20 26

3| = |+4 +
3sinO+4cos0 B (\/29) (\/29) 3 \/29 \f29_ \/29
cos O —sin 0 2 - 3 -3

5 :
NEERINED NI
3sinB +4cos6 26

cos O —sin O 3




Q.1  Verifly

(i)
(ii)
(iii)
(iv)
Solution:

(1) sin 60°
L.H.S

R.H.S

L.H.S.

. 2Tt
Sll‘l2

(i)

L.H.S.

E+Slll g

EXERCISE 9.3
that following:
sin 60° cos 30° — cos 60° sin 30° = sin 30°

T

+'27t
— + sin
6

3 (Lahore Board 2010)

. 2
Sin —

T
+ tan2 Z

[\
il

2 sin 45° + 5 cosec 45° =

2

. 2 . .
:sin” 7 & sin
4

. 2
m

2
: sin
3

= 1:223:4

A
N3

S

cos 30° — cos 60° sin 30° = sin 30°
s1in60° co0s30° — cos60° s1in30°

- (P)2)-G)6)
— 5 > |-

22

= R.H.S. Hence proved.

. T T

_=2

v,
+ tan 4

2T .2 2T

Sin 6+sm 3 + tan 4

sin® 30° + sin” 60° + tan” 45°

(sin 30°)° + (sin 60°)° + (tan 45°)°

ORORE

2
1 3
=Z+Z+l
1+3+4 8
= T4 472
= R.H.S Hence proved.



1 3
(ili) 2sin45° + 5 cosec 45° = \E

|
2 sin 45° + = cosec 45°

L.H.S. 5

R Tie T e v B
F4
2 A2

_\f2+2
4+2 6 3

T 242 242 42

R.H.S. Hence proved.

(iv) sinzgzsin %:sinzgzsinzg =1:2:3:4

.2T . 27T 2T | 2T
LLHS. = sin"Z:sin”7:s8in” 5 :s8in” =
6 4 3 2

sin2 30" : sin2 45" - sin2 60° : sin2 90"

(sin 30°)° : (sin 45°)° : (sin 60°) : (sin 90° )

Il
7N
B | —
S

(89
N
/\I"—
)
N

2

N
2[5
e

(8]

¥ i

[a—
SN

o

Multiplying throughout by 4

|

| 3
= 4x4:2x4:4x4:1x4

] 2i 34

R.H.S. Hence proved.



Q.2  Evaluate the following:

n T 2

. tan:,,—tan6 ) 1 — tan 3
(i) — (i) T
1+tan§tang 1+tan§

Solution:

t T t T
Al =l o tan 60° — tan 30°

(i) T T - 1 + tan 60° tan 30°
1+tan§tang
3 1
M
- l
l+\/§.—
3
(\3)-1
NE
- 1+ 1
31
3
= 2
2 1
= \sz
T T
tang—tang | N
= —= ns.
l+tanztanE \/§
3 6
2
N 1-tan 3 1 — tan’ 60°
(i) . 1+tan’60°
1+ tan 3
| — (tan 60°)°
- I + (tan 6(2)")2
_LGR),
1+(A3)
1-3 _ -2
- 143 T 4
l—tanz%I I
1.0 2
1+tan§



(L.ahore Board 2008)

Q.3  Verify the following, when 0 = 30°, 45°
(i) sin20= 2sin0 cos 6
(i) cos 2 0= cos’ 0 —sin® 0
(iii) c0s20 = 2¢0’0 —1
(iv) cos20 =1 — 2sin’0
(V) tan20 = 1 tan’® itztl;?ze
Solution:
(i) sin20 = 2sin6 cos O
at 0 = 30°
sin 2 (30%) = 2 sin 30° cos 30°
sin 607 =2 325
B
2 2
L.H.S. = R.H.S.
at 0 = 45°
sin 2 (45%) = 2 sin 45° cos 45"
5 1 1
sin 907 = 2 ﬁ@
|
1 = 2 )
=1
L.H.S. = R.H.S.
(ii) c0s20 = cos’0—sin’0
at 8 = 30°

c0%2(30 ) = cos’ 30 —Sin ?OU

I
W KL T/
“ﬁ I

(\®)

|

ooy

1 | —

\_/

= RI— R— = R— ]—
|
.h‘

an
m PO — o

= R.H.S.

at 0 = 45°
cos 2 (45) = cos” 45 — sin” 45
cos 90° = (cos 45) — (sin 45°)°

- (#) ()

,_L 1
-2 2

0=20

L.H.S. = R.H.S.



(1ii)

(iv)

cos20 = 2cos°0—1

at 6 = 30°

cos 2 (30°) = 2cos”30°— |
cos 60" = 2 (cos 300)2 -1

2
1_2(3@] i
2 2 -
1 3
2:2x4—1
1_3 4
2 T 2
1 _3-2
27 2
1 I
2 2
L.H.S. = R.H.S.

cos20 = 1-2sin°0

at 6 = 30°

cos 2 (30°) = 1 —2 sin®30°
cos 60° = 1 —2 (sin 300)2

b-ia(y)

N — =
I I
—
|
()
TN
N e S g
N

=
; I
o=

2tan 6

tn 20 = g

at O = 30°

2 tan 30°

o —
20260 = 7?37

at 0 = 45°
cos 2 (45%) = 2 cos®45° — 1
cos 90° = 2 (cos 450)2 -1

0:2[
- of

)

—1

L Gl

0=1-1

0=20

L.H.S. = R.H.S.

at 9 = 45°
cos 2 (45%) = 1 —2sin” 45°
cos 90° = [ —2 (sin 45°)°

0= lz(é)

0=20

L.H.S. = R.H.S.

at 0 = 45°

tan 2 (45°) = %_4500
1 —tan™ 45



2 tan 30°

tan 60° =

1 —(tan

g
5o

| —
2

- 2 tan 45°
@AY= T (tan 45%)
21
R
2
=1
2
=0
o0 = oo
L.HS. = RHS.

Q.4 Find x, if tan® 45°— cos® 60° = x sin 45° cos 45° tan 60°.

Solution:

tan” 45° — cos” 60° = x sin 45° cos 45° tan 60°
(tan 450)2 —(cos 600)2 = x sin 45° cos 45" tan 60°

0r-(3) =

l—7 = x

NE
2

=

3 43
1= 9%
2x3

) ()

Q.5  Find the values of the trigonometric functions of the following quadrantal angles.

(i) - (i) -3=w (iii)%ﬂ: (iv) —%n

235
(v) =157 (vi) 1530° (vii) —2430 (viii) T (ix)

Solution:
Remember

407
27

if angle is in the form of 7 then the formulais 2 k © + Oand if angle is in the form of
degree then use the formula 2k (180%) + 0 or k(360°) + 0




(i)

(1ii)

—2(m)+m

i

sin(—m) = sin(m) = 0

cos (— m)

tan (— )

cot (—m)

sec (—m)

= cos(m) = —1

=tan(m) = 0

= sec(m) = —1

= cot (1) = o (undefined)

cosec (—m) = cosec (m) = oo (undefined)

-3

0 = -

T

—2.1.m+m

~2.l.nt—=

= 7 (which is same as )

sin (—3m) = sin(m) = 0

cos (—3n) = cos(m) = — 1
tan (—3m) = tan (w) = 0

T+ 5 (2.k..t+0)
qin[g) =1
cosg =0 :
T .
tanz = oo undefined ;

—(3(2m) — 3n/2)
-3(2m) + 3n/2

]
s

9

—2.k.t+0)

cosec (—3n) =

cosec T = o (undefined)

sec (—3m) = sec(m) = — 1

cot (—3m) = cotnm = o (undefined)

= 1800—4500— 1.25 k = 1
g * = 560% = =
0 = 4507 - 360°
= 9=
R
COSEC 5 T = COSeC 5 =
e = sl = o (mdsfied
SeC 5 = sec, = o (undefined)
S T
cot 5 = Cot2 = '
2 lS()—M—ZZS k=3
2X —3600— . —

1080° — 270 = 810




(v)

(vi)

(vii)

3

2

3n L T
= — | which i1s same as — =

-2.k.m+0)

— 157t =-8.2.1—m)
=-8.2.m+m
B=m
sin (— 15m) = sin(m) = 0
cos (— 15m) = cos(m) = — 1
tan (— 157) = tan(w) = 0
1530°

2.k. 180" +0

1530° = 2.4.180° +90°
0 = 90°

sin 15307 = sin 90° = |

cos 1530” = cos 90” = 0

tan 1530° = tan 90° = oo undefined

—2430°

~(2.k.180°+0)

2700

15x 180" = 360 = 1.9

k =8

= oo undefined

=0

cosec (— 15m) = cosec m = oo (undefined)

sec (—15m) = secm = — 1

cot (— 15m) = cot® = oo (undefined)

1530°
W = 423

k =4
0 = 1530° -4 (360°) = 90°

; cosec 1530° = cosec 90° = 1

E sec 1530° = sec 90° = « (undefined)
: cot 1530° = cot90° = 0

2430°




(viii)

(ix)

~2430°=—(7.2.180° = 90°
—2430°= —7.2.180" +90°
0 = 90°

sin (—2430%) = sin 90” = 1
cos (—2430) = cos 90° = 0

k =7
0 = 2430° -7 x 360° = —90°

: cosec (—2430%) = cosec 90" = 1

: sec (—2430°%) = sec 90° = o (undefined)

tan (— 2430°) = tan 90° = o (undefined) : cot (—2430°) = cot90° = 0

235

2 7

2k .t +0

235 3

3 n:2.58.n+2
3

0 = >

pqs X _ o 3T

sm2352—5m2 = —1

T 31

cos2352=cos2 =0

7 2’%52_ - -.—T[_

tan 2: 2—tcm2 = o0

407

i

2K.nt+6

407 3

771=2.10171+7TE
3r

0 = >
407 3w

Sin 57w = sin Ty = -
407 3m

COS 5 T = COs 5 =
407 3n

tanTTE = tan7 = 0

235 o 21150°
2 XISO = 3600

= 58.75

0 = 21150° - 58 (360") = 270°

3
cosec 235% = cosec%t = ]
i 3n
3602352 = secy = o
T 3n
(:0t2352 = cot 5 = 0
407 x 90° =@= 101.75
360 '
k = 101
3
0 = 36630 101 (360°) = 7"
I
COSEC 5 T = COSeC & = —
LLaor o 3m
SeC 5 M = seC Ty = o

R S
LOtzTE—COtz—




Q.6  Find the values of the trigonometric functions of the following angles.

(i) 390 (i) — 330 (iii) 765 (iv) — 675
17 13 25
(V) 3 T (vi) 3 T (vii) 6

71
(viii) — 6 T (ix) — 1035

Solution:
(i) 390°
2.k.180°+0 390° _ 1.08
. . + 3600 = .
390°= 2.1.180° +30° k =1
0 = 30°

sin 390” = sin 30° = : cosec 390° = cosec 30° = 2

(0] (0]
cos 390" = cos 30" =

(0] O 2
; sec 390" = sec 30 = \/——“

tan 390° = tan 30° = . cot390° = cot 30° = 3

4‘| DO [ —
o8} l\)[%]

(i) —330°
~(2.k.180°+6)
~330°= (2.1.180" 30
~330°= —2.1.180" +30°

6 = 30°
] )
sin (—330%) = sin 30° = 5 ] cosec (—330%) = cosec 30° = 2
3 2
cos (—330%) = cos 30° = 32£ . sec (—330%) = sec 30° = ﬁ
|
tan (- 330°) = tan 30" = 7= . cot (—330% = cot 30° = /3

(iii) 765°
765°
360°

765° = 2.2.180° +45° 0 = 765-2(360%) = 45°

2k. 180" +0 = 2125 , k=2




= 0 = 45°

1
sin 765° = sin 45° = @ s cosec 765° = cosec 45° = \/._2
I ,
cos 765" = cos 45° = E ; sec 765° = sec 45° = \ﬁ
tan 765° = tan 45° = 1 : cot 765° = cot 45° = 1
(iv) — 675°
) 675
~(2k. 180" +0) 360° = 1875
—675°= —(2.2.180" —45°) k =2
~675°= —2.2.180" +45°
— 0 = 45°
|
sin (— 675%) = sin 45° = @ : cosec (— 675%) = cosec 45° = \/5
1
cos (— 675%) = cos 45° = —2 ; sec (— 675%) = sec45” = \/5
tan (— 675") = tan45° = 1 . cot (—675%) = cot45° = 1
T
(v) -17 3
17 1020°
3 X180° = o = 2.8
—(2k.180° +6) k=3
—17% = —(2.3.180" =60 1020 — 3 (360°%) = 60°
0 = 60°
(=17 ) , o 3 ( 17 ] o 2
sm(—n = sin 60" = 3 sec| —5 m | =sec60 = =
3 2 ’ 3 \ﬁ
— 17 o 1 —17 o
cos{ 3T M| = cos 60 =5 : sec| 3 M) = sec 60 = 2
— 17 —17 ]
tan(Tn) = tan 60" = \B : cot(Tn) = cot 60" = ﬁ



(vi)

(vil)

(viii)

1
133

2k.180°+6

13% = 2.2.180°+ 60°

0 = 60°

ST

5 . (6]
Sin 37T = sin 60" =

—_— — 5 O_
COS3TE—COS60 =3

tam?n = tan 60° = /3

T
256
2k.180°+6
T 0 0
256=2.2.I8O + 30
0 = 30°
. LI ) (,_l
sm67t—sm30 =5
25, A3
COS6TC—C0530 ="
. = | %OO_L
tan67t—tank =N
T
—716

~(2k. 180° +0)

_71Z 2 (2.6, 180°—30%

6
= - 2.6.180" +30°
0 = 30°

Ly 1800 = B0 _
g X = 360° ~

2.16

k =2

0 = 780° -2 (360%) = 60°

13
: COSeC 3" T = COsec 60

e

U—

(0]
; Sec?n=sec60 =5

13

& 180"—15£—208
6 % = Bg0° -~ =
k=2

750” =2 (360°%) = 30°

2
|
: cot 5 7 = cot 60° = L
bl 3 \/§

2
\3

23 o

g COSEC o~ T = Cosec 30"= 2
25 o 2

; sec7m = sec30 = —F

s 6 \/5
25 0

: cotgﬁ:cotBO :\ﬁ

A 180° = 2307 = 591

6 = 360° T

k=6

6 = 2130°—6 (360"
8 = -—130°




_ 71 IR, 71 0
sm(— n) = §n 3 = 5 ; cosec(— n’) = ¢osec 30 = 2

6
71 3 71 2
CcOS [_ T ) = COS 300 = lﬂ : sec (— T[) = S€C 300 = s
6 2 \/3
' )

6
f(—)—«zo‘)—— (ﬂ = cot 30" = /3
tan—é-rt = tan : = 3 cot—6rc = cot =
(ix) —1035°
2k.180°+0 10735 = 2.875
*( . + ) 3600 —_ .
—1035°= —(2.3.180° —45% k =3
= ~2.3.180°+45° 0 = 1035°—3(360°)
— 0 = 45° 0 = —45°

sin (— 1035%) = sin 45° = cosec (— 1035°) = cosec 45° = 2

cos (— 1035°%) = cos 45° = sec (— 1035%) = sec 45° = 2

|
\2
é

tan (— 1035%) = tan45° = | cot (— 1035%) = cot 45" = 1
EXERCISE 94
Q.1  Prove the identity, state the domain of 0 in each case.
tan O + cot O = cosecO sec 0. (Gujranwala Board 2005)
Solution:
LHS. = tan© + cot0

sin®  cos 6
+—
cos O  sinB

s 2 2
_ sin~ 0 + cos” 0 _ 1 _ cosec B secB RS
= sinBcos®  sinBcosH . COSEET - SeC B
Domainof 6:0 € R, but 6 # ng, neZ.
Q.2
sec O cosecO sinBcosO =1
Solution:
L.H.S. = sec 8 cosec 0 sin 0 cos 0
| 1 _ 7
= cos@'sine'sme'wbe
= 1 = R.H.S.

Domainof 6 : 6 € R, but 6 # nE, nerZ



Q.3 cosO+tan0OsinO = secO

Solution:
LHS. = cos6+tan©.sin B
sin O
= ¢cos 0 +—Sln .sin 6
cos 0

) . 8
cos O +sin” 0
cos 0

|

= = sec® = R.H.S.
cos O

Domainof 6:0 € 'R, but 6 # (2n+])§,nez

Q.4 cosecO +tan0.sec® = cosec 0 sec’ 0.
Solution:
L.H.S. = cosecO +tan 0 sec O

] sin O ]
sin@+c038'cose

2 5 2
cos 0 +sin” 0
. y)
sin © cos™ O
|
— 7 =
cos 0 sin 0O

= cosec 0 S€C29 = R.H.S.
i . T
Domamnof 6 0B, but © # n5, neZ

Q.5 sec’0—cosec’0 = tan’ 0 —cot’ O
Solution:
LH.S. = sec” 0 — cosec” 0
= 1 +tan26—(l +c0t26)
= 1+tan"0 -1 —cot’ 0
= tan” 0 —cot” 0

= R.H.S.

Domainof@:@eRbutd):tE,n €z



Q.6 cot"0—cos O = cot” 0 cos” 0

Solution:
L.H.S.

= Cot2 0— 0032 0

g 2
cos 0 cos” 0
="
sin” 0 1

) .. 2 2
cos B —sin"Bcos™ O
)
sin” ©

cos” 0 (1 - sin” 0)

i
sin”~ 0

9
cos” 0
7¢O
sin” ©

2
s70

3 2
= cot”Ocos O

= R.H.S.

Domamof 6, O0€R but O #nmw, nez

Q.7 (secO+tan0)(secO—-tanB) =1

Solution:
L.H.S.

= (sec O +tan 0) (sec 6 —tan 0)
= (sec 9)2 — (tan 9)2 = sec’0 — tan’0
— l+tan° 0 —tan>

= 1 = R.H.S.

Domain of 6 = ‘A.
Q8 2cos’0—-1 = 1-2sin0.

Solution:
L.H.S.

= 2(:0526—1

= 2(1 —sin” Q)1

=2 2sin"0 -1

= 1-25sin”0 = RHS.

Domain of 0 = R

Q.9 cos’0—sin"0

Solution:

R.H.S. =

_ 1—tan®0
~ 1+tan’0"
l—tan26

——=
I +tan” O



. 2
sin” O
— o) .2
cos” 0 cos” O —sin” 0
LT — ) -0
sin” O cos” 0 +sin” 0
¢
cos 0

| +
— cos O —sin® 0 = L.H.S.
Domain of 0 :but6 # (2n+ 1)% ,ne”Z

cos O —sin O coto—-1

Q.10 cosO+sin® ~ cot+1
Solution:
RHS. — cotO—1
T cotO+ 1
cos 0
_ sin O _cosB—sinB_LHS
~ cosH T cosBO+sind T
- i
sin O
. 3m
Domainof 6 ; 6 € R but 6 # nm+ N e’/
sin O
. + =
Q.11 L + cos cot O = cosec O
Solution:
LUS. - sin O cos 0
S T l+c088+sin8
_ sin26+cos~9(1+c056)
B sin O (1 + cos 0)
_ sin” 0 + cos” 0 + cos 0
sin © (1 + cos 0)
B (1+cosB) 1 _ cosec
~ sin® (1 4+cosB)  sin® cosee
= R.H.S.
Domainof 6:0 &R but ® # nm, neZ
2
cot"9—1 3
Q.12 L+ co?0 = 2cos"0-1
Solution:
cot” 0 |
LL.HS. =

| + cot2 0



7
cos 0
2 — 2 .
sin” O cos O —sin” O
= = p)
sin" 0 +cos” 0

]
cos” 0

L+ sin” 0
cos29—(1 — cos’ 0)
1

cos” 0 — 1 +cos” 0
2cos 0| = R.H.S.

Domainof 6 : 6 R but O #nnt ., ne”Z

1+ cosO
Q.13 1—-cosO
Solution:

R.H.S.

= (cosec O + cot 8)2

(cosec O + cot 9)2

[ | Cosejz_(l+cose)2
sin® " sin® ) T sin O

(I +cos 6)2 _ (I +cos 6)2
sin"® 1 -cos” 0

(1 + cos 6)2
(1 —cos8)(1+cosB)

1 +cos©

l—cos® — LHa,

Domainof 6 : e but © #nnt, neZ

Q.14 (sec 6 —tan 9)2 =

Solution:
L.H.S.

1-sin0
~ 14+sin0

(sec O —tan 6)2
2

[ | sin@)
cos® cosH

. 2 . 2
(lsmej _ (I —sinB)”

cos 0 cos” 0

(1-sin0)® (1 -sin0)
| —sin® _ (1—sin0) (1 +sin0)




Domainof 6 , 6 e R but 6 # (2n+1)%, neZz

2tan O

m = 2sin 0 cos O

Q.15

Solution:

2tan ©

LHS. = —— ==
l +tan” 6

sin 0
P 2 g
cos 0 2sin® cos O +sin” 0O

: A = + 7

sin” 0 cos 0 cos 0O
| + —= =
cos” 0

2sin O cos2 0 )
I = 2sin 0 cos O

X
cos 0

= R.H.S.

Domainof 6 , 8 ¢ R but 6 # (2n+l)%, nez

1-sin9 cos 0
Q.16 cosO ~ 1+sin0
Solution:
LHS - 1—sin@
cos 0

]l -sin® 1+sin06
cos 0 Xl+sin8

1 —sin’®
cosO(1 + sinB)

cos 0
cosO(1 + sinB)

B cos 0 _ RES
~ l+4+sin® T

Domainof 6 : 6 € 9} but 6 # (2n+1)%, neZ



Q.17 (tan 0 + cot 0)* = sec” 0 cosec™ 0
Solution:

L.H.S.

(tan © + cot 6)2

2
[ sin®  cos 6)
+ =
cos O  sinO

.2 %
sin“ O +cos” 0
B cos 0 sin O
]

7 2
= — 73— 73~ = sec Ocosec” O
cos O sin” O

2

= R.H.S.
Domainof 8:8 € but 6 # ng , helZ
tan O + sec 0 -1
Q.18 tan0—_secO+1 = tan O + sec O (Lahore Board 2008)
Solution:
LS = tan® + secH — 1
T tanO — secO + 1
tan © + sec O — (sec2 0 — tan’ 0) 5 5
— 1 +tan® = sec™©
tan © —sec 0 + 1
tan 6 + sec B — (sec 6 —tan 6) (sec O + tan 0) 2 )
= - | = sec™® —tan™0
tan O —sec O + 1
(sec O +tan 9) (1 —(Sec © —tan 9))
a tan O —sec O + 1
_ (sec O +tan 0) (1 —sec O + tan 0)
B tan O —sec O + 1
= tan O + sec ® = R.H.S.
Domainof 0:0 € R but © 2 (2n+ 1)%
19 1 1 = L 1 (Guj la Board 2005
Q. cosecO—cot® sin® ~ sin®  cosec O + cot O ujranwala boar )
Solution:

1 1
cosec® —cot® sinO
| 1
1 cosO sin0
sin®  sin O

L.HS. =

sin O 1 _sin28—1+0039
l—cos® sin®  (1—cos0O)sin®




(1 —cos” 0) — (1 —cos 0)
(1 —cos 0) sin 6
(I —cosB)(1+cosB)—(1-—cosH)
(1 —cos0)sinB

(1 —cos0) (1 +cosB—1)
(I —cos 0)sin0

cos 0
= S5m0 = cot©
R.H.S. = l ]
T T 5in® cosec O +cot 0
o 1
T sin® 1 cos O

SiH8+SiH9
1 sin 0
sin® 1+ cos6

| +cos O —sin° 0

(sin 0) (1 + cos 0)

(I +cosB)— (1 —cosB)(l+cosH)
sin O (1 + cos 0)

(I +cosB)(1—1+cos0)
sin O (1 + cos 6)

cos 0
= = cotO
sin O

Hence L.H.S. = R.H.S.
Domamof 6:0 R but 6 2 nn,ne”Z
Q.20 sin® @ —cos’ 0 = (sin ® —cos 0) (1 +sin B cos6) (Lahore Board 2004)
Solution:
L.HS. = sin®0—cos’ 0
= (sin 9)3 —(cos 9)3

- a’=b' = (a-b)a' +ab+b)

= (sin B —cos 0) (sin2 0 + sin 0 cos O + cos” 0)
= (sin® —cos 0) (1 +sin O cos 0)
= R.H.S.



Domain of 6 = K.
Q.21 sin®0—cos®0 = (sin” 0 — cos” 0) (1 —sin” § cos” 0)

Solution:
[L.LHS. = sin6 0 — cos6 0

= (sin” 0)’ — (cos” 0)° |a2 - b2| = (a+b)(a—b)

= (sin2 0 — cos’ 0) [(sin2 0) + (cos2 0)° + sin’0 cos 0]
Adding and subtracting 2sin’0 cos’8.
= (sin’0 — cos’0)[(sin’0) + (cos’0)” + 2sin’0 cos’0 — 2sin’0 cos’0 + sin’ cos 0]
= (sin’0 — cos0)[(sin’0 + cos’0)” — sin0 cos 0]
= (sin2 0 — cos’ 0) ((l)2 —(sin O cos 8)2)
= (sin2 0 — cos’ 0) (1 - sin” 0 cos” 0)
= R.H.S.
Domain of 6 = N.
Q.22 sin®0 +cos®® = 1—3sin’ 0 cos® 0. (Gujranwala, Lahore Board 2007)
Solution:
L.H.S. sin® 0 + cos’ 0

= (sin2 8)3 + (cos2 8)3

[l

a’+b’ = (a+b)a’+b’—ab)

= (sin2 0 + cos’ 0) ((sin2 6)2 + (cos2 9)2 _ sin’ 0 cos” 9)

= 1 (sin4 0 +cos’ 0 —sin 0 cos” 0)
Adding & subtracting 2¢in” 0 cos” 0

= (sin4 0+ cos 0+ 2sin’ 0 cos” 0 )—2 sin® 0 cos” 0 — sin” 0 cos> 0

= (sin2 0 + cos’ B)2 ~35sin’ 0 cos> O

= 1-3sin" 0 cos” 0

= R.H.S.
Domain of 6 = R.

1 1

1+sin® " 1—sin0

Solution:

Q.23 = 2sec’ O



L.H.S. = 1+sin9+1—sin9

] —sinB®+1+sin06
(I +sin 0) (1 —sin 0)
2 2

l—sin" 0 ~ cos 0

= 2sec’ 0 = R.HS.

Domain of 6 : 6 € R but6¢(2n+1)% , neZ

24 cos O +sin 0 cosG—sinG_ 2
Q. cos@—sin9+c0s0+sin9_1—23in29
Solution:

cos O +sinO cosO-—sind
; + .
cosO—sin®  cosO+sin0

LHS. =

(cos O + sin 6)2 + (cos O — sin 6)2
(cos B —sin 0) (cos O + sin 0)

2 .2 ; 9 5 3 .
cos O +sin"0+2sinBcosO +cos”O+sin”"0—2sin6 cos O
p) -~
cos 0 —sin" 0O

2cos B +2sin"0 2 (C()82 0 + sin” 0)

- l—sinzﬁ—sinze - 1—2sin26
——TZ = R.H.S
T 1-2sin"6 T

Domainof 6 : 6 € R but 0 # (2n+])%,neZ



FUNDAMENTALS OF TRIGONOMETRY

MULTIPLE CHOICE QUESTIONS

(1

(4)

. — i
The value of 25457 + 5 cosecdd™ =

3

@ (b)
(c) /5 (d)
| | "i”

M —
== 2]
(a) i rad (b)
(¢c) 5 rad (d)

: I :
It cost) === then 0 15 equal to:
(a) 30° (b)
(c) 60° (d)

One angle of a right angle triangle is:

(a) 90 (b)
(c) 3607 (d)

— |k

b | —

T

< rad
8 e

7 rad

90°

180°

225°

[Lahore Board 2005]

|Lahore Board 2005]

|[Lahore Board 2005]

|Lahore Board 2005]



(14)

(15)

(16)

(17

(18)

. cost)
(@) 1+ sinl
(c | — sl
) cost)
secl)

cosec)

(a) cost
(c) cott
One degree = radian:
(a) 0.157
(c) 0.175
cos |, | =

{a) ()

(¢) —1
sm(—=0) =

(a) sint

(¢) cost)

Anarc ot 8cm, subtends an angle of 1

(a) 4em
- 1 Py
(¢) g cm

It sin0 = 0 and cosO = 0 then 0 is in:
(a) I'st quad

(¢) 3rd quad

(b)

(d)

(b)

(d)

(b)
(d)

(b)
(d)

(b)
(d)

cost)
| — sl

None of these

[Gujranwala Board 2006]

tant
sinb
|Gujranwala Board 2006]
0.751
0.0175
|Lahore Board 2006|
|

None of these
[Lahore Board 2006]

—sind
—cost)
[Lahore Board 2006]

radian at the centre ot a circle, its radius is:

(b)

(d)

(b)
(d)

8em
None of these

|[Lahore Board 2006]

2nd quad
4th quad
|[Lahore Board 2006]
|Gujranwala Board 2007]



(19)

(20)

(24)

(26)

1° is equal to:
(a) 0.1745 rad (b) 1.1745 rad
(c) 0.0175 rad (d) 0.010745 rad
|Gujranwala Board 2007, Lahore Board 2015]
One radian is equal to:

(a) 45° (b) 57.296°
(c) 58.296° (d) 50°

[Lahore Board 2007]
6° is measured in:
(a) Circular system (b) Sexagesimal system
(c) Radian measure (d) Rotation measure

[Lahore Board 2007)
Sum of all angles in a triangle is equal to:
(a) 90° (b) 180°
(c) 270° (d) 360°

[Lahore Board 2007]
sin“a + cos’P equals:
(a) 0 (b) 1
(¢) -1 (d) None of these

[Lahore Board 2008]
17 equals:
(a) /180 rad (b) 180/ rad
(c) /90 rad (d) /360 rad

[Lahore Board 2008]
The vertex of an angle in standard form 1s at:
(@) (1,0 (b)y (0. 1)
(c) (I, 1) (d) (0, 0)

[Gujranwala Board 2008]
[ftan® = 0, smB = 0, then the terminal arm of the angle lies in the quadrant:
(a) I (b) I
(c) 111 (d) v
[Gujranwala Board 2008]



(27)  Which angle is quadrantal angle?
(a) 120° (b) 270°
(c) 60° (d) 45°
|[Gujranwala Board 2008]
(28)  sin 390° =

@ OIS
(c) 1 (d) Lr
2
[Gujranwala Board 2009]
(29)  cosec’® — cot’0 =
(a) I (b) 0
(c) 2 (d) -1
[Lahore Board 2009]
(30)  Which one is true:
(a) I rad < 1° (b) I rad = 1°
(c) ] rad = 1° (d) Srad =2°
[Lahore Board 2009]
(31) 3 radians is equal to in degrees:
(a) 169.78° (b) 171.888°
(c) 170.889° (d) 171.5°
[Lahore Board 2010]
(32) 1—sec’® =
(a) tan’0 (b)y  —tan®0
(c) tan’d — 1 (d) | — tan’®

[Lahore Board 2010]

(33) If length of arc 1s equal to radius of circle, then angle subtended at the centre of
circle is equal to:

(a) One degree (b) One radian
(c) 180° (d) 7 radian
[Gujranwala Board 2010]



(34)

(35)

(36)

(38)

(39)

(40)

7 radians =
(a) 180°
(c)  360°

Arc length of a circle of radius *r* central angle *0° rad 1s

(a) 510

—

(c) 2nr

(b)
(d)

(b)

(d)

180
360

mrr

or

[Lahore Board 2011]

[Lahore Board 2012]

It the length of arc is equal to radius of circle then angle subtended at the centre is

equal to:
(a) One degree

(c) 180°

A right triangle in which one angle =

(a) 45°
(c) 270°
5

zn rad. =
(a) 360°

(c) 270°

Angle of 30 degree is equal to:

(a) g radian

(c) % radian
[(3600)7'])" =
(a) |’

(¢) 60°

(b)
(d)

(b)
(d)

(b)
(d)

(b)

(d)

(b)
(d)

7 radian

90°
360°

d
N
b

| SO IS
-2
¢t

L4

T )
30 radian

1 radian

[Lahore Board 2012]

[Lahore Board 2013]

[Lahore Board 2013]

[Lahore Board 2013]



(41)

(42)

(43)

(44)

(46)

(47)

(48)

(49)

(50)

—_
h
—

—

Which one is conterminal angle with 60°:

(a) -360° (b) 240°
(c) 410° (d) -300°
Which trigonometric function cannot be undefined for some quadrantal angle:
(a) tan x (b) seC X
(¢) cot X (d) cos X
cot 3907 : tan 390° =
(a 3:1 by 3:1
(c) 1:4/3 (dy 2:3
If cos20 = a sin"0 — % thena ="
(a) 1 (b) 2
(c) -2 (d) 1
((Tn) _

sec |~ ] =
(a) \V% ® A2

'f_
© 5 @ =

i '\,J 3
Length of circumference of the circle is:
_ /
(a) 2n (b) 1
(c) o (d) 2nr
It 0" lies iIn —————— quadrant then a point p(x, y) on its terminal side has
negative x-coordinate and negative y-coordinate:
(a) I (b) 11
(c) 111 (d) v
Trigonometry has been derived from —— Greek Words:
(a) 2 (b) 3
(c) 4 (d) 5
45.25° =
(a) 45°1% (b) 45°2%'
(c) 45°30° (d) 45°
Circular measure of the angle between the hands of a watch at 4 O clock 1s:
(a) 90° (b) 120°
(c) 150° (d) None of these
Ifr=3cmand /= 6¢cm then 6 =
(a) 27 (b) 3 radian
(c) 2 (d) None of these



(52) 0+ 360k where k e Z 1s coterminal with:

(a) 20 (b) 2k
(c) 0 (d) nb
(53) cosec (—157) =
(a) cosec|5” (b) —cosec] 5
(c) sinls” (d) —sinl 5
e 9
(54) sec|— 4w | =
(a) 0 (b) |
(c) 0 (d) None of these

(55)  Domain o'l + cot0 = cosec0 1s:
(a) T 0= R
(b) Y0z RbutO=nm.ne Z

(c) YO RbutO=(2n I)%, ne /

(d) None of these
(56)  cos™0  sint0 —
(a) 0 (b) ]
(c) cos’0 — sin’0 (d) sin‘d — cos 0
(57)  cot’® ~ cot’® —
(a)  cosec’® — cosec’® (b)  cosec’d + cosec’d
(c) cosec 0 - cot' (d) None of these

(58)  Domain of | = cot"8 — cosec0 is:

. | m |
(a) R (b) R—‘|.\;.\':[211| 1)5.ne Z|
() R-ixx=nm.,ne Z| (d) None of these
2
(59)  Ifcost) = | ; and the terminal side of the angle 18 not in the I quadrant then cosecl) —
NRE AR
(a) 3 (b) —5
v 5 5
(c) 3 (d) -3
. l , ‘ .
(60) 4 lotation anticlockwise —
(a) 457 (b) 90"

(c) 180" (d) 3607



(61)  sin'® + cos'O —

(ay 1 (b) 1
(c) 2 - (d) 0
(62)  Ifsinb — 42—‘ .the — ———— |Lahore Board 2015|
(a) 30° (b) 457
(c) 90~ (d) 60°
Anawers

(1) a 2) b (3) b (4) a (3) b
(6) - (7) C (8) d (9) C (10) d
(1) c (12) g (13) b (14) d (15) a
(16) h (17) b (18) d (19) C 20) b
(21) b (22) b (23) d (24) a 25) d
(26) a (27) b (28) a (29) a (30) b
(31) b (32) b (33) b (34) a (35) d
(36) b (37) b (38) d (39 C (40) b
(41) d (42) d (43) a (44) C (45) b
(46) d (47) d (48) b (49) a (50) d
(51) c (32) ¢ (53) b (54) ¢ (55) b
(56) e (57) a (58) o (59) b (60) b
(61) b (62) d




- ..

{ SOLUTION

hu"

AL

o o ) n
Q.1 2sin45° + 3 cosec 45°

1 1
ERENCRE AL
4+2 6 3
S x2 0 a2 2
(1Y 45Y 45 g s
Q2 (23] - (2) = 2 %jg0 ~ g rd
; 1 V
Q.3 Ascos45°= 5= 6= 45°
\2
Q.5  sec0 —tan0 = 1 +tan’0 —tan’0 = |
7 5
Q.6 150° = ISOXIEO = < nrad
i T 180 .
Q.8 12md_ 2 = 15
0 ¢ T tan 30° — sin30° 172 1
Q. an an 3 c0s30° \/__3!2 34@
| —smb 1 — sin® 1 + sinb
12 cos®  cos® 1 +sind
st
cosB(1 + sinf)
B _QS_EB ~_cosb
cosO(1 + sinb) | +sind
3 secH ~ leost 1] 0 = tand
Q1. cosecO  1/sin0 cosp < M anv.
Q.17 [ = 8m , 0 = lrad
r =7
/
As, [ =10 = r= 6 -1 gcm
Q.28 sin390° = sin(360° + 30°)
= sin30°
1

2

v



Q.29
Q.30

Q.31

Q.39

Q.40

Q.41

cosec’® —cot’0 = 1+ cot’0 — cot*0 = |
As,
| rad = 57.296°
= I rad = 1°
As l rad = 57.296°
Jrad = 3(57.296°)
= 171.888"°

1 —sec’® = 1—(1+tan’0)

1 —1—tan'0
= — tan'0
[(3600) ']°

1 ¥
- (3600J
As,

rn

it

cos 90° = 0 , coslB0° = —1 . cos270° = 0

cos 360°= 1 = cos cannot be undefined for some quadrantal angle.

cot 390° © tan 390°
= cot(30°) : tan30°

cot30°
tan30°

—

|

—a=

3
NE

.

1/

B3,
NESY

1
cos20 = asin’0 —
Put, a= -2

s 2
cos20= -2sin"0 — =

= ~2sin’0 + |

= 1 —=2sin"® which is true



Q.42

Q.46

Q.48

Q.53

Q.61
Q.62

~ 07 1s in IV quad.

77[ 7
As—f——§+(—n-n o (k=-1)
C In (1 )
Ar | — — — oA — L (D
() - can)
= sec (%) =2
45.25°
r’\S.
25° 1° 60
& ’)") - = — (]
025 =70 =4~ 4 13
= 45.25° = 45°15%
As,
o - L -0 _
r 3
9 it
5T = ?+(_—l)(m
9 3 1 ]
Sec("i’TJ N Sec(_i_]: 37y 0
) cos (T]
cos*0 — sin*0
= (cos'0)" — (sin"D)’
= (c0s’0 + sin’0)(cos 0 — sin"0)
= (1)(cos™® — sin’0)
= ¢0s°0 — sin’0
cot*0 + cot’
= cot’0 (cot’® + 1)
= (cosec’® — 1) cosec’0
= cosec’® — cosec’0
12 =
cosB = B = sinfB = +£~/1 —cos 0
| 13
cosecl = 0 - 5
sin’0 + cos’0 = 1

4

1
7% 360° = 90°



