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
7 radians = 180"
_ 180°
] radian. = ——
s

- -l'. — Lon _ 7 rJg L)
= | radian = 31416 = 57.296

19 = 12_0 radians



_ 3.1416
=180

= 0.0175 radian
Conterminal Angles (General Angles)
The angles with the same initial and terminal sides are called co—terminal angles i.e.,
B.,8%dr, 047, onies are co—terminal angles.
0+2kn , kez or 8+k(360°) k € Z is called general angle where 0 < 0 < 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.
e, B, £90% , + 180" , £2707 , +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°+£0 , 270°+0 , 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° = 307 x @ radian = % radian
(ii) 43" = 45° . % radian = % radian
(iii) 60" = 60X or ]80 radian = %radian



(iv) 75° = 15" X Torradian = 5 ;l,) radian

]80
(v) 90" = 90" x lgolddldl’l = gradiz:m
ik
(vi) 15 = !05"x%rudizm = Eradian
}-)J
(vii) 120" = l2()”xirﬂdian = ~7—11'adian
180 3
(viii) 135" = I’%‘i”xmmdmn = %radian
5
(ix) 150" = 150° X@mdmn = “(_;t“l‘adian
o k o 1_50
(x) 107 1§ = 107 + 60
]
_ o I 3
= J4) 1
- 40()+ IU ~ 4](_}
- 4 -4
41
=77 X lgomdmn
41
=70 radian
o .20 °
(xi) 35720 = 35 +eg = 35°+T
~105°+1°  106°
- 3 -3
106 = 53w
=3 X ran 180 radian = 50n 270 radian
i) 75°6 30" = 75° S s
(EH] P00 = Vgt e
1° J*
= 75"+75* 120

1 1 0
= (7“ Tl 190)

B [9000 +12+ 1)“
120

(9()13)”
=\ 190

9013 T . 9013 = .
= 120 X@radlan = mradlan




120 40°
60 T 3600

) [lgg 40 )“
=160 13600

0

- (++4)

- [1804-1)”

& 90

181°

90

181 m oo _ 81
= 90 X 180!d 1an = 162007“& 1an

20"
3600

Q

3600

(xiii) 120 40"

(xiv) 154°20" = 154°+

= 154° +

o 0

1
= [ 154 + 180)
_ (2772('J+ ] )”
180

27721"
- 180

73 W S

= "18p X 1gpracian
27721

= 32400

radian

(xv) 07 = Ux%radian

= () radian
- (_;]'f 30
(xv)) 3 = 3600
lt)
— 1200
|
= 1200X ISOlddlan

T

= m radian




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

OF @ @i wmE Wi T i) i)

7 9% lx . 13n . 17w . 25m 191
(ix) 12 (x) 5 (xi) 27 (xii) 16 (xiii) 24 (xiv) 36 (xV) EY)

Solution:

- n _=m 180

(i) s ~—8X . degree
= 22.5 degrees
= 22°30

.. © _m 180

(i) E FR* degrees
e 300

180

(iii) % = %XT degrees
= 45°

. 180

(iv) % &= %XT degrees
= 60“

. T t 180 i

V) 5 =3%X—=9

; 2 2 180

(vi) ?ﬂ = ?EX‘H— degrees
= 128"

L 3m o 3m 180
(vii) X g E degrees
= 135°
LSt Sm 180
(viii) 6 = g X degrees
= 180"

. 7 7 180
(ix) l_g = l_g X~ degrees
= 105°
9 9 180
(x) ?TE = ?n' X~ degrees

= 324°



Iin 11w 180

(xi) 77 = 27 X degrees
= 7320
S 13n I13n 180 ‘
(xii) 6 = 16 * i degrees
= 146" 15’
R i 17n 180
(xiii) % = 04 X degrees
= 127°30'
. 25t 25w 180
(xiv) 36 = 36 X g degrees
= ]125°
197 197 180
(xv) 32 = 3 X degrees
= 106" 52' 30"
Q.3  What is the circular measure of angle between the hands of a watch at 4°0
2
clock?
Solution:

Circular measure of angle for one complete revolution = 27
Circular measure of angle between hands of a watch at 4°0O

4 /
clock = 2@ x B w
2]—[ ,. B

=T radians

Q.4 Find 6 when

(i) [=15cm r=25cm (Lahore Board 2011)
(ii) [=32m r=2m
Solution:
(i) [l = 1.5em r = 2.5¢m
weknow 1 =710
[
=% g = z
B = L = (.6 radian.

1)
_n



(11) [ =32m r = 2m
weknow [ =10
— 0 = {
8= % = 1.6 radians.
Q.5 Find [ when
(1) O =nradian r = 6cm
i) 0=65°20" r=18mm
Solution:
(i) O = mradian r = 6cm
We know
[ =16
= 6 = H6X3.1416 = 18.85 ¢m
(i) 0 =6520 r = 18mm
5 200 29 8] B 1960
==+ gy = (65"'6()) =3
196 = . 49
0 = TX@I"ddl’dn = W(B.M]S)
] = 18
= [&% 3 1945 (3.1415) = 20.53 mm
Q.6 Find r when
1
(1) Il =5m 0 = Eradian
(i) Il = 56cm 0O = 45°
Solution:
1
(i) { =5m 60 = Eradian

we know that [ = r©

(Gujranwala Board 2007, Lahore Board 2010)

(Lahore Board 2004 , 2007)



(i) [ =56ecm 0O = 45°
First we convert 45° into radian measure
T .
0 = 45° = 45 X TR0 radian

we know that [ = r0

56 56
= 0785

= I = =% = T1 3% cm

L
¢ 45 x & radian
Q.7  What is the length of the arc intercepted on a circle of radius 14c¢cm by the

arms of central angle of 45°? (Gujranwala Board 2006)
Solution:

I =7 r=1l4em 0O = 45°
T
Q= 45 x% radian

0 = 0.785

we know that [/ =16
[ = 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= % B8 = lradian: | = 33cm

we know that /7 = r0
g = i _— 35 = '%l-_’ o
—% = 5= = 35¢m

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: I s
0 =7, r=500m., Speed = 30km/h P N
[ _30x1000 25
Speed = 3600 ~ 3 m/secc , Wi __ﬂ_______J\

Distance covered in 10 sec \

Distance = speed x time /



250
=5
We know that [ = r6
[
= B = P
250 1 1 .
=3 X300 T & 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°?

Solution:
r=9m., 0 = 70" = 70)(1—20 radians, [ = ?

we know that | w i |

l = rQ I

3.1416

180 ” L

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

Solution: ‘
T

r=20cm, 6 =20 = 20){@ radian, [ = ?

= 9x70Xx = 10.99m

we know that 20cm
I =18
3.1416
[ = 20x 20 x 120
[ = 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:
[ =7, r=148x10"km, 6 = 93x 10 radian
we know that
= 10
148 x 10°x9.3x 10 e
1376.4 x 107 km,
= 1.3764 x 10" x 10° km
1.3764 x 10°km

[
[
[
[
[



Q.13 A circular wire of radius 6¢cm 1s 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 = ? Length of circular wire of radius 6 cm
2N
l =2wr = 25(6) W N\
| = 121 = 12(3.1416) = 37.7cm 1 = 24cm <
)
we know that / = 10 L
[ ~
= 6 =_ 7
r .,//
3.9
g = >
0 = 1.57 radian
. . . .1,
Q.14 Show that the area of a sector of a circular region of radius r is 5 T 0,
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 0
2 =4~
T 27
. . 0 )
Area of sector of circular region = PR

2

r~ 6

I
| —

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:

Q.16

0 = Total angle between two cities

0 .= 45% 4 25° = 70°

0 = 7()Xﬁmdian

r=6400km, [ =7

we know that [ = r©

3.1416
180

= 6400 x 70 X = 7819.09 km

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:

Q.17

_ 9 _ o _ T o
I =9 0 =05"=05 180 radian

r = 3.844 x 10° km
we know that / = 10

_ 4 5.7 T
] = 38dd % 10" %03 % 130
[ = 3354.52 km

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:

F = f
0 = Angle subtended the spaceman on the moon r
= 1784
.54 114° 114 n =
0 =1+ 60 = 60 — 60 X180 radian N Moon
[ = diameter of earth "t
[ =r+r1r = 6400 + 6400 = 12800 km

we know that [ = r 0
{ 12800

| il =R —

0= 114 3.1416
60 X180

r= : = 386007.23 km



EXERCISE 9.2

Q.1  Find the signs of the following:

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

(iv) sec 245 (v) cot 80° (vi) cosec 297°
(i) sin 160°

Since sin 1607 lies in the TInd quadrant, so its sign is +ve.
(i) cos 190°

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

Since tan 1157 lies in the II quadrant, so its sign is — ve.
(iv)  sec 245°

Since sec 245 lies in 11l 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°
(ii) cosec (-75°) = cos 75°
(iii)  tan (-182°) = tan 182°
(iv)  cot (-137°) = cot 137°
(v) sec (-216°) =  sec216°
(vi)  cosec (-15) = cosec 15°
Solution:

— VvV

= sin 310°

(i)  sin (=310 =

% T
(i1) cos (759 = T cos 75°

5 —ve
(111) tan (—182") = — tan 182°

Ve
(iv)  cot(=137%) = — cot 137°

+
(v) sec (—216°) = T ec 216°

—ve
(vi)  cosec (=15”) = — cosec 15"



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

(i) sin® <0 and cos 6 >0
(ii) cot© >0 and cosec 0> 0
(1ii) tanO <0 and cosO >0
(iv) sec6<0 and sinf <0
(v) cot® >0 and sin0 <0
(vi) ¢0s6<0 and tan9 <0
Solution:
(i) sin® <0 and cos6 >0
= sin@is—ve & cos 6 is +ve so they lie in IV Quadrant.
(iii) cot© > 0 and cosec >0 (Lahore Board 2005)
As cotis + ve and cosec O is + ve they lie in I Quadrant.
(ili) tan© <0 and cosO >0
Since tan 0 is —ve and cos O is + ve so they lie in IV Quadrant.
(iv) sec0<0 and sinB <0 (Gujranwala Board 2007)
As secH 1s —ve ,sin 0 1s —ve so they lie in Il Quadrant.
(V) cot®>0 and sinB <0
Since cot 0 is +ve and sin© is —ve so they lie in III Quadrant.
(vi) c0s8<0 and tan© <0
Since cos O is —ve and tan O 1s — ve so they lie in I 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.
(i) cos O = a1 and the terminal arm of the angle is in quadrant IV.
(Lahore Board 2007)
. 3
(iili) cosB = — 32[ and the terminal arm of the angle is in quadrant III.
. 1 : . ..
(iv) tan0@ = - 3 and the terminal arm of the angle is in quadrant I1.
(Gujranwala Board 2004)
1
(v) sin@ = —@ and the terminal arm of the angle is not in quadrant I11

(Lahore Board 2007)



Solution:

(i)

(i)

sinO

12

sin B = 3 =

= 1_3 and the terminal arm of the angle is in quad. 1.

13
cosec O = B

S

— 125 [ 144 (169 — 144 [ 25
cosO = \fl —sin" 0 = [_(I?;) = ]_169_ T 160
cos 6 = IE (since terminal arm of the angle is in | quadrant. So all trigonometric
functions will be +ve.)
13
sec @ = 5
Lo sn® 12 5 1213 [I2_
lan cos 0 1 3= 13>%5 = | 5 =B
5
cotO = 12

cos 0 = a1 and the terminal arm of the angle is in quadrant I'V.

9
cos O = a1

0
. 5 9\ 81
sin@ =1/1-cos”" 0 = | i) = | 1681 =
40

(Lahore Board 2007)

1600
= "\/ 1681

4]
= SecH = =

1681 — 81
1681

(iN G = F 11 (since terminal arm of the angle is in quadrant IV)
; 40 . ; oo :
sin@ =— 11 (80 only cos 0 & sec O are +ve, other four trigonometric ratios will be —ve)

—41
cosec O = 10

— 40
@ = sin6 41  —40
MY = cos0 T 9 9
41
-9

cotfh = m



(1ii)

(iv)

(v)

3
cos 9 = — lzﬂ and the terminal arm of the angle is in quadrant III.
-3
cos B = —,
—2
sec 6 = =
\3
: 3 / -3 [ 3 [4—3 | 1
sin® =1/1—cos" 0 = ]_[2 ) = I—Zz T=\/;i=i2
—1
sin® = 75~ (Since terminal arm of the angle is in quad. III. So only tan® and cotd will be

+ve, other four will be —ve)
cosecH = -2

tan O :CUSH =" 3
2

1
tan@:\B = cotﬁz\ﬁ

1
tan 0 = — 3 and the terminal arm of the angle is in quadrant II.

(Gujranwala Board 2004)
— 1

tan 0 = =3 = coth = -3
sec@ = 1/1 +tan” B
I 9+ 1 10 10
sec@ = I +g = 9 = 9 = + 3
10 . : . oy , :
secO = — 3 since terminal arm of angle is in quadrant 11, so sin 0, cosec O will be

+ve and sec © and cos 8 will be — ve.
—3

cos @ = \/ﬁ

PP o =W SRR SRR " i SN I S B
sin® =1 —-cos 6 = I_IO_ 10 _\/;_\/1—0

cosec © = /10

1
sin @ = —@ and the terminal arm of the angle is not in quadrant II1

(Lahore Board 2007)
-1
sinf = —=
sin "\E



cosec 0 = \/5

0 1 ,l | 2— |
cos O = — QI E 2 = @

cos 8 = &
\/:

Since terminal arm of angle is not in quadrant III, sin O is — ve, therefore quadrant will
be IV, in IV quadrant cos 0 & sec O will be + ve.

C()SO:é sec():\ﬁ

]
g - sin O ﬁ
ane = os 8 .
NG
tan® = -1 — cotB = —
15
QS5 If cotB = r} and the terminal arm of angle is not in I quadrant find
values find values of cos O & cosec9. (Gujranwala Board 2005)
Solution:
o o A
coLb = g
8
= tan 0 = 15
el — 225+ 64 289
secy = l + tan” I + 225 275 = 295
seeB = +F
Since terminal arm is not in I quadrant so 1t 1s in III quadrant.
In Il quadrant tan 6 and cot 8 is +ve. All other will be — ve.
- 17
Secl = 15
— 15
= cos 0 = 7
PP Te - 225 289 —225 22‘1
8
secB = + 17

sinh = F (terminal arm in 1n I quadrant)

=17
cosec B = 13



m”+1

Q.6 If cosec = and m > ( [() <0< g ], find the value of the remaining

2m
trigonometric ratios. (Lahore Board 2005)
Solution:
m2 +1
cosec O = 5
2m
, 2m
— sin® = —73——
m + 1

T z ¢
m +1+2m” —4m
7 7
m +1+2m

2 Y
— 2m 4dm”
C039=m—\/1[m~!+1j - \/1_1114+|+2m2

0 m" —2m- + 1 (m'" - 1)
cos 0 = ; T = W P
m* + 1 +2m° (m +1)
2
m — | _ o ) ; ; ;
cos 0 = —’_m' = sin® 0 < § < 5 soquadrant is 1, all trigonometric ratios are +ve
2
m- + |
seeh =77 =
m-— 1
2m
. 2 1
sin 0 m- + | 2m
tan © = — = ) = =7
cos® (m 1) m 1
)
(m™ +1)
|
m —
cotO = 5
m

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

5

cosec’ O — sec’ 0
3 3 .

cosec” O +sec” 0O

the value of (Lahore Board 2010)

Solution:

= cot 0 = /7
7+ 1
5

~l|oe

|
se-c:EB = ]+tanze = I+7 =



sec> 0 = 7

c()scc2 0 =1+ cot2 0 =1+7
cosec 0 = 8

o 8 56-8
cosec” 0 sec™ 0 ¥ 7
cosec” 0 + sec” 0 8+§ - 56+8

7 7

CO%L{. 0 = segz 0 3
cosec” E! +sec- @ 4

_ 3
" 64

5
Q8 1If cotb = 5 and the terminal arm of the angle is in the I quadrant, find the

3sin® +4cosO

value of ~
Solution:

cotB = %

2

= tan 6 = 5

cos B —sin 6

/ 25
cosec© =/l +cot”™ 6 = z*

2

5 \/E
D

(Lahore Board 2009)

= sin0 = \/_ (since terminal arm is in [ quad, so all trigonometric functions are +ve)

/ 129 — 4
cos O = /I —sin” 29 ‘\/;

5
cow B = @

3sin® +4cos6

6 20

26

cos 6 —sin 6

3sin0+4cos0

cos O —sin O

26

)

\/_)\/_)

V29 T29
— ,; —

24

3
72




Q.1
(i)
(i1)
(iii)

(iv)

Solution:
(i) sin 60°
L.H.S

R.H.S

L.H.S.

2 T

sin
6

(ii)

L:H:S,

+ sin

EXERCISE 9.3

Verify that following:

sin 60° cos 30° — cos 60° sin 30° = sin 30°

L 1

sin’ 6 + sin 3 + tanzg = 2 (Lahore Board 2010)
3

1
2 sin 45° + 5 cosec 45° =

=

. T .2
. ZZ:SIH

sin :

=1:2:3:4

(SRS

: sin

WA

T .
< :sin
6

cos 30° — cos 60" sin 30° = sin 30"
s1n60° cos30° — cos60° sin30°

- (F)F)-6)6)

2 A

e

Gy e [

1
4
1

-bl ‘

]
2

sin 30°

2

= R.H.S. Hence proved.

2 T
4

: QTE+ , 2T ; 2T
sin” —~ +sin” 5 +tan”

6 3 4
.5 0 5 B 0 2 0
sin” 30" +sin” 60 + tan™ 45

(sin 30%)% + (sin 60°)” + (tan 45°)°

(3) +() o7

2

T
3+tan = 2

2
_ L. 3 .
= A
1+3+4 8
= RHS. Hence proved.



i o | 6 -3
(iii) 2 sin 45" +5 cosec 45" = 72

Lot S,

1 ;
2 sin 45° + 5 cosee 45°

()

3

. 6
T 242 T 242 12

= R.H.S. Hence proved.

I T KT - o ST T
: sin 4.sm 3.5111 > = 122324

A

(iv)  sin’

2T

z L
sIn” —:sin” ;7 sin
6 4

(B

2T ;
~ o« SIIN
3

2

L.H.

(SRS

sin® 30° : sin” 45° : sin2 60° : sin> 90°

1l

(sin .'_’wCl“)2 : (sin 45”')2 :(sin 60”)2 - (sin 90° )2

() () () 07

Multiplying throughout by 4

| 1 3
:4x4:2x4:4x4:1x4
= 2294

R.H.S. Hence proved.



Q.2

Evaluate the following:

tan 5 — tan I - tan®
- an 3 —tan —an
(i) I (ii) o+t
+tan 3 tan + tan
Solution:
s T & T
] Al — L L _ tan 60° — tan 3(°
( = T = 1 + tan 60" tan 30"
1+ tan 3 tan F
& |
]
@ _ea
NE
| 3.—F
+ ‘\]7 .\]?
\{5
- 1+ 1
31
\ﬁ;
- 2
2 |
= \Fﬁ X35
T T
tan 3 —tan ¢ I
—— Ans.
| +tan 5 t n \E
r B (
1—t 2
oMy ke
(ii) ST = 1+ tan®60°
1 + tan 5
_ | — (tan 60°)
- [ + (tan 6_()”)2
_ 1-{4E)
L+ (3)
_ 1-F -2
- 1+43 = 4
2 7T
| —tan”

w|a w3



Q.3  Verify the following, when 6 = 30°, 45"
(1) sin20= 2sinBcos® (Lahore Board 2008)
i) cos20= cos’0—sin’0
(iii) c0s20 = 2c0’0 — 1
(iv) ¢0s20 =1— 2sin’0
(V) tan20 = { — a2 iti:::fze
Solution:
(i) sin20 = 2sin0 cos O
at 0 = 30°
sin 2 (30") = 2 sin 30" cos 30
s | 3
sin 60 =2.5. >
A\
2 2
LHS. = BHS.
at § = 45°
sin 2 (45%) = 2 sin 45° cos 45°
- |
sin 90" = 2\/5@
| = 3 -
2.5
|
LH.S. = R.H.S.
(ii)) cos20 = cos’0—sin’0

at 0 = 30" at 6 =
cos 2 (30%) = cos’ ’%0 _ sin® 30° cos 2(45) = cos” 45 — sin® 45
cos 60° = (cos 30° ) — (sin 30°) cos 90° = (cos 45)° — (sin 45°)°
2 2 2 2
1 3[] 1% F1
3=\ ) 2 U= \/‘ |\
1 3 1 11
2 =4 4 U=y -3
i B_.]
2% 4 0=20
1 B
5= L.H.S. = RHS.
1
-2

N
s

w

Il

o

e

w



(1ii)

(iv)

(v)

c0s20 = 2cos*0-1
at 6 = 30°

cos 2 (30%) = 2 cos” 30°— 1

cos 60” = 2 (cos P

| Y
5:2(2)—1
l_,.3 1
5 = aXyg—
1 2 |

3 =g

i 32
)

I 1

2= 2

L.H.S,. = R.HS,;
c0s20 = 1-2sin’0
at 6 = 30"

cos 2 (30%) = 1 —2 sin® 30°

cos 60° = 1—2 (sin 30%)°

2

)

b | —

3=1-2(3)
1 _q.1
2 2
1 _1
2= 2
L:HS. = RH.S5

2 tan 0
tan20 = 1-tan2 0
at 6 = 30°

2 tan 30"

tan 2 (307) = m

at 6 = 45"
cos 2 (45%) = 2 cos> 45° — 1
cos 90° = 2 (cos 45%)% — 1

D = 2(@) -1

0=1-1
0=0

L.HS. = RHS.
at O = 45°

cos 2(45%) = 1-2 sin” 45°
cos 90° = 1 —2 (sin 45°)7

0= 13(3)

0= 1-2,

~

o | — <|
wl_

0=1-1

[LHS. = RHS.

at ® = 45°

2 tan 45°

an2 45 = 7 o 450



2 tan 30" —— 2 tan 45"
I —(tan 30“)2 R = 1 —(tan 450)2

tan 60° =

’\fg:—’f o = T o

“’aﬂ -
=

3 =

._.
|
i

e
[l
=3 &

3 = 2.2
5 \F’ 5
NP o=
LLHS. = RIS, L.HS. = R.HS.
Q.4 TFind 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 45°)% — (cos 60°)° = x sin 45° cos 45° tan 60°

o7 (8] -+ () () 4

1 3
] 4:){2
3 43
4= g
2%x3
X_4>< 3
R
X=9

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

. - —— g 9
(i) —m @) -3=w (ii) PR (iv) -5 T

... 235 407
(v) —15m (vi) 1530° (vii) —2430 (viii) B (ix) 5 m
Solution:
Remember

if angle is in the form of w then the formulais 2 k m + 6and if angle is in the form of
degree then use the formula 2k (180°) + 0 or k(360°) + 0




(1)

(ii)

(1ii)

(iv)

-2(m)+m

I

sin(—m) = sin(w) = 0

cos (— m)

tan (— m)

cot (—m)

sec (— 1)

= gosin; = —1

tan () = 0

cot () = oo (undefined)

sec(m) = — 1

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

-3t =-2.1.t+7
= 2. l.0t—n
8 = —7
= 7 (which is same as m)
sin(—3m) = sin(m) = 0
cos(—3m) = cos(m) = —1

tan (—3m) = tan(mw) = 0

= —(3(2n) - 3n/2)

= —3(27) + 3n/2

—(2.k.n+0)

cosec (—37w) = cosec m = oo (undefined)
sec (—3n) = sec(m) = —1
cot (—3m) = cot m = o (undefined)

5 i 450°
5)(180 =w= 125 k=1
LT+ 0) B = 450" — 360"
o It
= 90" = 5
) o
COSEC 5 T = Cosec 5 = |
A P
Sec 5 = sec 5 = oo (undefined)
51 T
cot > = c:ot2 = 0
2 lSO—M—?Z‘S ke 3
g R Ao = e = <3 KF

0 = 1080"-270=810




(v)

(vi)

(vii)

3n
2

R0 |

)

=

(whuh 1S same as —
J - in(F) -
= sin 5
| 3n
2 ) =0

COS

an( -3
(~37

Il
oA

cosec (—
sec [—

: j
2
2 3n
cot —271. = cot =0

R0 N

3n
T ) = cosecH = —1

— = oo undefined

3
tan ( PR ) = tan (?T[) = o (undefined)
—15 %
~(2.k.T+0)

— 157 =-@8.2.n—m)

= —8.2.M+w
GE=

sin (— 15m) = sin(m) =

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

cos (— 15m) = cos(m) = — 1 3 sec(—1571) = sect = — 1
tan (— 15m) = tan (m) = cot (— 15m) = cot® = oo (undefined)
1530°
2.k.180"+8 ]53?0._;125

360
1530 = 2.4.180° + 90" k =4

8 = 90° 6 = 1530°-4(360°) = 90°

sin 1530° = sin 90° = 1 cosec 1530° = cosec 90° = 1
cos 1530° = cos 90° = 0 ' sec 1530 = sec 90° = « (undefined)
tan 1530° = tan 90° = o undefined cot 1530 = cot 90° = 0
—2430°

2430°

—(2.k.180°+0)

360"

= 6.75




—2430°=—(7.2.180°=90° k=7
—2430°= —7.2.180°+90° 0 = 2430° -7 x 360" = —90°
0 = 90°
sin (—2430%) = sin90° = 1 - cosec (—2430") = cosec 90” = 1
cos (—2430) = cos 90” = 0 - sec (—2430%) = sec 90° = oo (undefined)
tan (— 2430%) = tan 90" = o (undefined) ; cot (-~ 2430°) = cot 90" = 0
(viii 235
Viii) ) T
245 5 211507
2k.m+0 5 X 180 = T360° = 58.75
235 I
5 n=2.58.n+2 k= S8
37[ (6] L QO
= 0 =7 B = 21150° - 58 (360°) = 270
5550 oo iy 2% g .
Sin '32 = 5I1n 2 = — i cosec ) 2 = COSEC 2 = —
005235g=cos§=0 sec?.%S%—sec?jT:oo
2355 = tan 5 = 55T = o - )
tan _E—Idllz—ac CO[--z—CO'[z—
407
(ix) T
36630
2 5 o= = J
2K.m+8 407 x 90 360 101.75
07 3
7n:2.101n+§ k = 101
3 oo 3
9_7“ (5}:36630—101(360)=7TE
,-ﬂ_\--*_ﬁ_] : .‘.ﬂ_,,.ﬂ_]
Sin 2 7T = 81N 2 = i cOsec 2 TT = COSEC 2 =
407 L . 407 . 3m
c,nsgrr:cosg:() : hec_zn:seczzw
407 3n 407 3

tan—2 Tc:lan?:x - 001—2 :r:co‘[7:0



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

(i) 390
~ 17 13
(v) 3 7

(viii) —% . (ix) — 1035

Solution:
(i) 39(°

2.k.180°+0

390°= 2. 1. 180"+ 30°
0 = 30°

sin 390° = sin 30° =
cos 390° = cos 30° =

tan 390 = tan 30° =

% B | —
Sl e

(ii) - 330°
—(2.k.180°+9)
~330°= (2.1.180°-30°%
-330°=-2.1.180° +30°
6 = 30°

sin (— 330"%) = sin 30" =
cos (— 330%) = cos 30" =

tan (— 330") = tan 30° =

ﬁ'“ Mlﬁ =l

(iii)  765°
2k.180°+6

765" = 2.2.180" +45°

(if) — 330

(vi) ?11:

(iii) 765

(vii)

(iv) — 675
25
F n

390°

360°

k =

1.08

cosec 390" = cosec 30" = 2

sec 390° = sec 30° =

cot 390” = cot 30" =

& Ll

cosec (—330") = cosec 30° = 2

sec (—330") = sec 30° =

e

Il

cot (330 = cot 30° = 43

765°
360°

6 = 765—2 (360") = 45°

= 2123 , k=2




= B = 45"

sin 765" = sin 45° = cosec 765° = cosec 45° = \ﬁ

Sil-

i
cos 765° = cos 45° = @ : sec 765° = sec 45° = 2
tan 765° = tan 45° = 1| . cot 765° = cot45° = 1
(iv) — 675°
) 675
—(2k.180°+0) ;600 = 1.875
675%= — (2.2 . 180° —45%) k=2
~ {75 ==2.2.180" +45°
- 0 = 45°
. 0 : o ] : a0 0
sin (— 675"} = sind5" = —2 cosec (—6757) = cosec 45 = \/5
: I
cos (— 675%) = cos 45° = @ ; sec (— 675%) = sec 45° = 42
tan (— 675") = tan 45" = 1 i cot (— 675%) = cot45° = |
T
(v) —17 3
L1800 = B0,
3 360" T
~(2k. 180" +0) k =3
—17% = —(@.53.180°-60% 1020 — 3 (360" = 60°
o = 60°
—17 3 17 : 2
Sin('TTt) = sin 60° = 5 ] SCC[T?‘E) = sec 60° = ﬁ
—= 17 5 | 17 5
cos T'rt = gos6l" = E : sec Tﬂt = sec ) = 2

— I 7 ) -0 ( - ] 7 ) (8] l
ta = tan 60 = /3 ] L = t60° = —
n ( T an \f _ co T co NG



(vi)

(vii)

(viii)

n
133

k.180°+6

|3% =2 .2 . 180°+60°

0 = 60°

P DR '

51n3n—31n60 =y
13 5 ]
053 M T = cos 60' =5
13

2T " L S
tan 3" 7 = tan 60" = \3

T
25 6
2k.180°+80
25¢ = 2.2.180°+30°
6 = 30°
25 1
%mg’r = sin 30° 5
Ccos 675 = cos 30" = 5
25 and _ L
tan g "= tan 30" = \/?5
I

—(2k.180° +0)

_71% = —(2.6.180°—30%
= _2.6.180° + 30°
0 = 30°

o
[
(]

0 = 780" -2 (360%) = 60°

13 &
COSeC 3™ T = COSeC 60" =
13 5
SeC 3T M = sec 60 =
13
: cot3 1 = cot 60° =
2 1807 = L 2.08
6 X 3G° —
k=72

750°—2 (360°%) = 30°

2
|
1
NE

29
g T = cosec 30° =
., _,é . % ’)OU " i
sec - = sec 30 F\B
25
cot o = cot 30" = \/3

k =6

0 = 2130" -6 (360"
g = -30°

2l



71
‘ cosec,( o T ) = cosec 30° = 2

sec( = sec 30° \%
\/_

71
COL( G )Z(..Ul3 =

= ( l ) . ’%OU‘ _
tan| — 6 T | = lan =

(ix) —1035°

2k. 180" +0 035 = 2875
—( ; + ) 3600 = Z.
~1035°= —(2.3.180°-45°) k=3
— 2.3, 1807 4-45° 0 = 1035" -3 (360"
= 6 = 45° B oo Y0
. 0 . 0 l Q Q
sin (— 10357) = sin45 = ﬁ cosec (— 1035") = cosec 45 = \E
0. Q l Q 0
cos (— 1035°%) = cos 45° = NG sec (— 1035% = sec 45° = 2
tan (— 1035") = tan 45" = 1 cot (— 1035%) = cot45° = |
EXERCISE 9.4
Q.1  Prove the identity, state the domain of 0 in each case.
tan O + cot O = cosecO sec 0. (Gujranwala Board 2005)

Solution:
[L.LHS. = tan 0 + cot O
sin® cos O
cos O sin O
sin” 0 + cos” 0 1

= " imiBoos - sinfcosh - CoseC 0.sec® R.H.S.

' T
Domainof 6 :0 € R, but 6 # ns, neEZ:

Q.2
sec O cosecO sinOcosO =
Solution:
L.H.S. = sec 0 cosec 0 sin 0 cos 0
1 |
= COSB.SmB.smB.cosB
= 1 = RHS.

i
Domainof 6 : 0 e M, but O # n5, neZ



Q.3 cosO+tan0Osin® = secO
Solution:

LHS. = cosO+tan 0 .sin 0

sin 6
cos 6

= cos 0+ .sin O

2 .2
cos B +sin” 0O
cos 0

] .
cos B

sec® = R.H.S.

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

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

| sin O |
; + ;
sin®  cos 0 "cos O

3 -
cos” 0 +sin” 0
: 7
sin 6 cos™ O

1
—y
cos™ B sin O

= cosec B sec’® = RHS.

&

2 L]
Q.5 sec’0—cosec’® = tan’ 0 — cot’ 0
Solution:

L.HS. = sec’ 6 —cosec” 0

= ]+tar129—(l +c0t29)

Domainof 6 0 €M, but O # n nez

7 2
= l+tan " 6—1—cot™ O
5] 2}
= tan" 6 —cot™ O

= R.H.S.

nm
Domainof 0 :0 e Rbut¢ =75 ,nez



Q.6 cot’®—cos’O = cot" 0 cos” 0
Solution:

LH:S:, = col’2 0 — {5052 0

£, 2

cos™ O  cos O

=
sin” 0 I

2 . 2
cos” 0 —sin” 0 cos™ 6

>
sin” 0

coss2 0(1— s;in2 0)
s;in2 3]

5
cos”0

= T T L s 6
sin” O

2 3}
= cot" O cos™ O
= R.H.S.
Domainof O, 0 but 0 # nm, nez

Q.7 (secO+tan0)(secO—-tanB6) = 1
Solution:
L.H.S. = (sec® +tan 0) (sec 6 —tan 0)
= (sec {3)2 — (tan 8)2 = sec’® — tan’®
= 1 +tan" 0 —tan” O
= 1 = R.HS.
Domain of 0 = 'R.
Q8 2cos’0-1=1-2sin’0.
Solution:
LHS. = 2cos 01
= 2(l —sin®0) -1
= 2-2sin”0—1
= 1-2sin°0 = RHS.
Domain of 68 = R

1—tan’0
2 . 2pn 12—l U
Solution:
] — rLam2 0

R.HS. = m



-

sin” 6

— 7 > .0
cos™ 0 cos 0 —sin" 6
e Do o T 2
sin” 0 cos” 0 +sin” 0
.

cos 0

= cos2 06— r‘;in3 g = L.H.S.

1 +

Domainof 0 :but® = (2n+ l}% e &

cos 0 —sin 0 cot0-1
210 cosO+sin® ~ cotB +1
Solution:

cotB—1
cot O + 1

R.H.S.

cos 0
sin 6 cos 0 —sin 0

cos 0 T cosO+sin0 Lk

+ 1

sin 6

3n )
Domainof 6 : B e but ® # nt+— ., neZ

4
sin O
Q.11 [+cosB ™t cot® = cosec©
Solution:
LHS. = sin O cos 0
S = 0 cos O Tsin 0
_ sin 0 + cos 0 (1 4+ cos 0)
a sin O (1 + cos 0)
B sin” 0 + cos” 0 + cos 0
- sin O (1 + cos 0)
__(+cos®) 1 .9
T sinO(l +cosB)  sin® COSEC
= R.H.S.
Domainof 6:0 9% but® #nm ., ne?Z
2
_ cot"0-1 2
Q.12 1+coll = 2cos”0-1
Solution:
cot” 0 1
LH.S. =

=
| +cot” O



cos” 0

sin* 0 l cos” 0 — sin” 0
cos” 0 ~ sin” 0 +cos” 0
sin” 0

+

cos” 0 - (1— cos” 0)
B I

— 0032 0—1+ cosz 0
= 2 cos2 6—1 = R.H.S.
Domamof 68 : 6 R but 6 # nwt . ne”Z

1+cosB 2
Q.13 1—cos O e (cosec O + cot )
Solution:

2

R.H.S. = (cosec 0 + cot 0)

_ [ I cosO]z_[lJrco.«;O)?
= \sin® " sin0) " sin O

(l+(:c)s;€')2 3 (l-f—f:osE))2
sin” 0 = 1—cos’ 6

(1 + cos 8)3
(1 —cos8) (1 +cosB)

| + cos
_ cos 0 _ LHS.
| —cos O

Domainof 6 : 6 el but® £ nm . neZ

1-sin®©
5 . . . e e T
Q.14 (sec © —tan 0) { +sin 0
Solution:
LLHS. = (s8¢0 —tan E!)2

B [ | sinej_
~ \cosO® cosB

[l —sian; (1 —sin 0)°
= = . 8=
cos 0 cos” O

(1 —sin 0)” (1 —sin 0)

| —sin"® (1—-sin0) (1 +sin0)




| —sin0
| +sin@ — R,

Domainof 6 , 8 M but 6 # (2n+ I)_E;‘, ner

| 2 tan O )
Q.15 1+tant 8 = 2 sin O cos 6

Solution:

2 tan 0

LHEHS =5 .. 7o
1 +tan” 6

,)Sinﬂ
— . 2 . 2
cos 0 2sin® cos B +sin” 0

T — 3 3
sin” 0 cos 0 cos™ 0
| +—3

cos™ 0

. 2
2sin® cos™ 6

I = 2sin 0 cos O

X
cos 0

= R.H.S.

Domainof 6 , 6 ®R but 6 # 2n+ I)%, neZz

1—sin0 cos 0
Q.16 cos® ~ 1+4+sinb
Solution:
1 —sin 6
LH:S. = —

1 -sin® 1+sin0O
cos 0 X]+sin9

1 —sin0
cosO(1 + sinb)

c0s0
cosO(1 + sinO)

05 0
T )
| +sin©

Domainof 6 : 6 but © # (2n+ 1')%§ nez



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

LHS: = (tanEH-(:otE))2

,,
( sin @ cos 9)
&=
cosB  sin0B

. 2 2 2
- (sm‘9+cos 8)
- cos 0sin 0O
l

2 2
= — 737~ = sec Ocosec” 0
cos B sin” 0

= R.H.S.
Domainof 6:0 W but & # n g . e X
tan O +secH-1
Q.18 tan®_secO+1 = tan O + sec O (Lahore Board 2008)
Solution:
tan0 + secH — |
Llhs, = tan® — sect + |
tan © + sec 6 — (se(:2 0 — tan’ 0) 5 ;5
= 1 +tan"® = sec™O
tan O — sec O + 1
tan © + sec O — (sec O — tan 0) (sec O + tan 0) 5 >
= 1l = sec™@ —tan™©
tan 6 —sec O + 1
(sec O +tan 0) (1 —(Sec 6 —tan El))
- tan © —sec 0 + 1
_ (secB+tanB) (1 —sec O + tan 0)
- tan O —sec O + 1
= tan© +sec 6 = R.H.S.
Domainof 6:0 € but © # (2n+ 1_)%
19 . 1 = 1 1 (Guj la Board 2005
Q. cosecO—cot® sin® ~ sin®  cosecd +cot O RIS s )
Solution:

] |
cosec 0 —cot0 sin0
1 |
T c0s0 sin®
sin®  sin 6

LHS. =

sin O - sinze—l-i-cuse
1-cosO sin® — (1-cos0)sind




R.H.S.

(1 —00528)—(1 —cos 6)
(1 —cos B)sin 6

(1 —cosB) (1 +cosB)—(1—cosB)
(I —cos B)sin 0O

(1 —cosB) (1 +cosB—1)
(1 - cos0)sin0

cos 0
sin 0
] |
sin®  cosec O +cot 0

= ¢cot©

| I
sin® 1 cos 0
sin O ™ sin O

| sin 6

sin® 1+cosH
| +cos 0 —sin’ 0
(sin 0) (1 +cos 0)
(1 +cos0)—(1—cos0)(1+cos0)

sin O (1 +cos 0)

(1 +cosB) (1 —-1+cos0)
sin O (1 +cos 0)

cos 0
sin O

= cot 0

Hence L.H.S. = R.H.S.
Domainof 8:0 R but 6 # nnt . neZ

Q.20 sin’ 0 —cos’ 0 = (sin 6 —cos 0) (1 + sin 0 cos 0)

Solution:
L.HS. = sin” 0 —cos’ 0
= (sin 0)3 —(cos 0)3
“a’—b’ = (a-b)a" +ab+b)

(sin © — cos 0) (sin2 0 + sin O cos O + cos> 0)

(sin © —cos ) (1 + sin O cos 0)
R.H.S.

(Lahore Board 2004)



Domam of 0 = R.
Q.21 sin®6-cos’0 = (sin” 6 — cos® 0) (1 — sin” 0 cos” 0)

Solution:
L.HS. = sin®0-cos®0

= (sin” 0)° — (cos” 6)° |a2 — b2| = (a+b)(a—b)

(sin2 0 — cos’ 0) [(sin2 )’ + (_cols2 0)° + sin"0 cos 0]

Adding and subtracting 2sin°0 cos’0.
= (sin’0 — cos 0)[(sin’0)” + (cos’0)* + 2sin"0 cos’0 — 2sin’0 cos 0 + sin’0 cos 0]
= (sin’0 — cos 0)[(sin’0 + cos’0)” — sin’0 cos 0]
= (sin° 0 —cos” 0) ((1 )2 — (sin B cos 8)2)
= (sin” 0 —cos” 0) (1 —sin” O cos” 0)
= R.H.S.
Domain of 6 = .
Q.22 sin®0+cos®® = 1-3 sin’ 0 cos” 0. (Gujranwala, Lahore Board 2007)
Solution:
LH.S. = sin®0 +cos’ 0

= (sin2 E)J3 + (0032 6)3

a’+b = (a+Db)a’+b*—ab)

= (sin® 0 + cos” 0) ((sin” 0)” + (cos” 0)* —sin” O cos” 0)
= (sin4 0+ cos’ 0 —sin” 0 cos” 0)
Adding & subtracting 2sin” O cos”
= (sin" 0 +cos* 0 + 2 sin” O cos’0) 2 sin” 0 cos” 0 — sin” O cos” 0
= (:sin2 0 + cos” 6)2 —3sin’ 0 cos” 0
= 1-3sin" 0 cos” O
= R.H.S.
Domain of 0 = .

1 1
1+sin®  1—sin®

Q.23 = 2sec’ O

Solution:



LHS.= 1 Gine*t1_sin®

]l —sin®+1+sin06
(1 +sin0) (I —sin 6)

2 )

F= =

TN = 7
] —sin”™ 6 cos™ 6

= 2secc B = RHS.

Domainof 0 :0 € R but 6 # (2n+ .l)% , nel

24 cos O + sin 6 cosB—sinB_ 2
Q. cosO—sin® TcosO+sin® ~ 1—2sin%0
Solution:

cosO+sin® cosO sin0
. + :
cosO —sinB cosO+sinH

LH.8. =

(cos 6 + sin B)2 + (cos B — sin 8)2
(cos O —sin 0) (cos O + sin 0)

2 : o 2 .. )
cos O+sin"O0+2sinBcosO+cos" O+sin”0—2sin0Ocos O
] s,
cos" B —sin" 0

2 . B 2 ;8
2¢co8"0+2sin”0 2 (cos” 0 +sin~ 0)

- ]_—si_nge—sinz@ - 1 =2 sinEB
2 R.H.S
= T = = T e =
| —2sin” 6 T

Domamof 8 : 8 R but 8 # (2n+ l)%,nez



FUNDAMENTALS OF TRIGONOMETRY

MULTIPLE CHOICE QUESTIONS

(4)

. I -
The value of 2sin453° + 5 cosecdd® =

(a) ) ',-‘}

|-II :1‘
(c) Y e
y N
EE L)
\ 9 |
(a) 1 rad
(c) = rad

; | .
Ifcost == then O 1s equal to:

(a) 30°
(¢) (607

One angle of a right angle triangle is;

(a) 9()
(¢) 360°

( |1}

(d)

(b)

(d)

(b)
(d)

(b)
(d)

g

L

B oo
(\.LlL

it rad

90°

180"

225°

|Lahore Board 2005]

| Lahore Board 2005]

|Lahore Board 2005]

[Lahore Board 2005]



(12)

(13)

(14)

(15)

(16)

(17)

(1N)

| —sinbd _

cosb
. cost) b
@ T sino ®)
| = sin()
(c) = (d)
cosl)
secl)
coseel)
(a) cost (b)
(c) coth (d)
One degree = - radian:
(1) 0.157 (b)
(c) 0.175 (d)
(37
cux‘l o | '
(a) 0 (b)
(c) —1 (d)
sim(=0) =
(a) sinb (b}
(c) cost) (d)

cost

| — 50
None ot these

|Gujranwala Board 2006|

tant)
sint
|Gujranwala Board 2006
0.751
0.0175
|Lahore Board 2006
]

None ol these

[Lahore Board 2006]

—sint
—cosl)

|Lahore Board 2006]

An arc of 8cm, subtends an angle of 1 radian at the centre of a circle, its radius is:

(a) 4em (bh)
|
(c) g cm ()

Ifsind < 0 and cosO = 0 then 0 is n:
(1) Ist quad (h)
(c) 3rd quad ()

Sem
None of these

|Lahore Board 2006]

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



(19)

(20)

(22)

(24)

(26)

1° 1s 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 tnangle 1s equal to:
(a) 90° (b) 180°
(c) 270° (d) 360°
[Lahore Board 2007]
sin‘a + cos™p equals:
(a) 0 (b) 1
(c) —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 s at:
(a) (1, 0) (b) (0, 1)
(c) (1. 1) (d) (0, 0)
|Gujranwala Board 2008]
If tan® = 0 , sin® = 0 | then the terminal arm of the angle lies in the quadrant:
(a) [ (b) I
(c) 111 (d) v
[Gujranwala Board 2008]



(27)  Which angle is quadrantal angle?
(a) 120° (b) 270°
() 607 (d) 45°
[Gujranwala Board 2008|

(28)  sin 390° =

(a) ;i, (b) \425
© @ =
N2
[Gujranwala Board 2009]
(29)  cosec® — cot’O =
(a) I (b) 0
() 2 (d -~
[Lahore Board 2009]
(30)  Which one 1s true:
(a) | rad < 1° (b) 1 rad > 1°
(c) | rad =17 (d) Srad =2°
[Lahore Board 2009]
(31) 3 radians is equal to in degrees:
(@) 169.78° (b) 171.888°
(c) 170.889° (d) 171.5°
[Lahore Board 2010]
(32) 1—secO =
(a)  tan’0 (b)  —tan-0
(¢) 1an’® — 1 (d) 1 —tan'6

[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) 7t radian
[Gujranwala Board 2010]



(36)

(37)

(38)

(39)

(40)

n radians =
(a) [ 80° (b) 180
(c) 360° (d) 360
[Lahore Board 2011]

Arc length of a circle of radius 'r’* central angle *0° rad is —————

0 (b) -

[ S

(a)

2

(c) nr (d) Or
|[Lahore Board 2012]

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

(a) One degree (b)
(c) 180° (d)  radian
|[Lahore Board 2012]

A right triangle in which one angle =

(a) 45° (b) 90°
(c) 270° (d) 3607
[Lahore Board 2013|
5
ZII_ rad. =
(a) 360° (b) 335°
(c) 270° (d) 225%

[Lahore Board 2013]
Angle of 30 degree is equal to:

T - LY
(a) 3 radian (b) 30 radian

n . T .
(¢) 6 radian (d) P radian

[Lahore Board 2013]
[(3600) '] =
(a) I’ (b) J*
(c)  60° d) 1°



(41)  Which one is conterminal angle with 60°:

(a) -360° (b) 240°
(c) 410° (d) —-300°
(42)  Which trigonometric function cannot be undefined for some quadrantal angle:
(a) tan x (b) $eC X
(c) cot X (d) Cos X
(43) cot 3907 : tan 390° =
(@ 3:1 by  J3:1
(c) ] & \;‘3 (d) Z:3
(44)  Ifcos20 =a sin’0 — % thena="?
(a) | (b) 2
(¢) -2 (d) —1
" Ty
(45) sec [_I] =
(@ F (b) 2
V2
| 3 | 2
(46)  Length of circumference of the circle is:
(a) 2n (b) Ii
(c) r0) (dy  2mr
(47) It *0° lies in ———— quadrant then a point p(x, y) on its termunal side has
negative x-coordinate and negative y-coordinate:
(a) | (b) I
(c) 111 (d) 1A%
(48)  Trigonometry has been derived from —————— Greek Words:
(a) 2 (b) 3
(c) 4 (d) 5
(49) 45.25° =
(a) 45°15 (b) 45°25'
(c) 45°30° (d) 45°
(50)  Circular measure of the angle between the hands of a watch at 4 O" clock is:
(a) 9(° (b) 120
(¢) 150° (d) None of these
(51) Ifr=3cmand/=6cmthen0 =
(a) 27 (b) 3 radian
(c) 2 (d) None of these



(52) 0O+ 360k where k& Z s coterminal with;
{a) 20 (b) 2k
(c) 0 (d) no
(33) iepsep(=18") = ————
{a) cosec| 57 (b) —cosec| 5°
(c) sinl 87 (d) —sinl 35"
i (9 \
(34) sec|—4m | -
(a) 0 (b) 1
(c) ¥ (d) None ol these
(55)  Domain ol 1 + cot=0 = cosec™0) is:

{a) T0he R
(h) TO0=z RbutO£nn.ne Z

_ n _
(c) VvOBeRbutO£(2n+1)5.ne Z

(d) None of these
(56) cos*0 - sin'0 -

(a) 0 (b) I

(c) cos'H — sin'p (d) sin'h — cos’0
(37)  cot’0 - cot0 —

(a) cosec’d — cosec B (b) cosec™® + cosec'd

(¢c)  cosec’O + cot0 (d) None of these

(58)  Domain of | ~ cot™0 = cosec 8 is:

|
. TLE L|

ra | =

|
(a) R (b) R—|;_\x—(2n I 1)

(c) R—-|xx=nn.ne Z} (d) None ol these
: : 12 S G ; _
(39)  Ilcost = 13 and the terminal side of the angle 18 not n the I quadrant then cosecl) —

13 , 13
(1) = (b) 5
5 5
(¢) 3 (d) T
| ; ; .
(60) 4 rotation anticlockwise —
{a) 457 (b) 90"

(c) 807 (d) 3607



(61)  sin' + cosO —

() =] (b) l
(¢) 2 (d) 0
(62)  Ifsinb - 2\ .the® = —— |Lahore Board 2015]
(a) 30° (b) 45°
(c) 907 (d) 6O
AMW’W

(1) a (2) b (3) b (4) i (3) b
(6) é (7) c (8) d (9) C (10) d
(1) ¢ (12) a (13) b (14} d (15) a
(16) b (17) b (18) d (19) C (20) b
(21) b (22) b (23) d (24) a (23) d
(26) a (27) b (28) a (29) a (30) b
(31) b (32) b (33) b (34) a (33) d
(36) b (37) b (38) d (39) C (410) b
41) d (42) d (43) a (44) C (43) b
(46) d (47) d (48) b (49) a (50) d
(51 C (32) C (53) b (34) C (33) b
f56) ¢ (57) a (58) ¢ (39) b (60) b
(61) b (62) d




_
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{  SOLUTION

.

<

Vi

-

Q.1

Q.2

Q.3
Q5
Q.6

Q.8

Q.9

Q.12

Q.13
Q.17

Q.28

) | :
2s1nd5° + 5 cosec 45°

1
= 2. f5 e
4+2 6 ‘3
2N 2N RN £
1)‘" 45 45 n n
7‘) s — i ;| we— R e 5
(‘“ ) (2) 7 X730 — g ™
1
As cosds®= N B= 45°
sect0 — tan0 = 1 + tan*0 — tan’0 = |
T T _ 5
150° = 150x 80 6rrlad
T T 18 -
Erad = 12 T = 15
t T AT = sin30° 172 1
dan 6 an a C—OS300 \/3‘}2 = \JE
| —smd | —smnd | + sinB
cosb  cosb 5 1 + sinf
| — sin 0
cos(1 +sind)
- cos0 ~cosB
cosB(1 +sind) | +sinb
sect ~ lcost 0= tand
cosect 1/sin0 cost P SHR aE
! = 8m . 8 = | rad
r = 7
/
As, [ = 10 = r= - = 7 = 8cm
) [
sin390° = sin(360° + 30°)
= §in30°

D | =—



Q.29 cosec’® —cot’®0 = 1+ cot?) —cot?® = |
Q.30 As.
l rad = 57.296°
= | rad = 1°
Q.31 As | rad = 57.296°
Jrad = 3(57.296°)
= |71.888°
Q.32 | —sec™® = 1—-(1+tan®) = 1-1-tan0
= — tan’®
Q.37 [(3600) '1"

-~ 13600
Q.39 As,
cos 90" = 0 . cosl80° = —1 , Cos270P = 0

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

Q.40
cot 390° © tan 390°
= cot (30°) : tan30°
_ cond?

tan30®

_ B

% 3
1A[3

%
Q.41 cos20 = asin:{}—i
Put. a = -2
o 2
c0s20= —2sin"0 — —

| ]

= 2sin"0 + |

- i - -
= | - 2sin"® which is true



Q.42

Q.46

Q.48

Q.53

Q.56

Q.61
Q.62

4
45.25°
As,
25° 1° o0 B

025" =J00 4= 4 =1
— 45.25° = 45°15%
As.

[ 6

H = . Eg s 2

—gn - 3?ﬂwL[~])fu‘t
‘9 31 1 1
il 3] = gl s«
cos (?)

cos’0 — sin'0

= (cos’0)’ — (sin’9)’

= (cos0 + sin“0)(cos’0) - sin’0)

= (1)(cos 0 — sin’0)

= cos0 — sin’0

cot™® + cot’@

= cot™0 (cot’0 + 1)

= (cosec’® — 1) cosec 0

= cosec’® — cosec’
cosb = % = sinB = i\f]—cosze = i"\/'l—(%]

1 13 s

cosech = Gl - 5 =+ 07 1s in I'V quad.

- bl bl
sin~0 + cos O = |

|
Ve 360° = 90°



