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TRIGONOMETRY

hd

SYSTEM OF MEASUREMENT OF ANGLE
There are three system for measuring angles.

Sexagesimal or English system

Centesimal or French system

Circular system

Sexagesimal system :

The principal unit in this system is degree (°).
One right angle is divided into 90 equal parts
and each part is called one degree (10 ).
One degree is divided into 60 equal parts and
each part is called one minute. Minute is denoted
by (1'). One minute is equally divided into 60
equal parts and each part is called one second

(1").

In Mathematical form :

One right angle = 900
10 = 60'
1" = 60"

Centesimal system :

The principal unit in system is grade and is
denoted by (9). One right angle is divided into
100 equal parts, called grades, and each grade
is subdivided into 100 minutes, and each minutes
into 100 seconds.

In Mathematical Form :

One right angle = 1009
19 = 100’
1 = 100’

Relation between sexagesimal and
Centesimal systems :
One right angle = 90° (degree system)

NG
One right angle = 1009 (grade (sy)stem)
...(2)
by (1) and (2),
90° = 1009
D G
or, %_W

then we can say,

@)

A )
Circular system :
One radian, written as 1€, is the measure of an
angle subtended at the centre of a circle by
an arc of length equal to the radius of the
circle.
Consider a circle of radius r having centre at
O. Let A be a point on the circle. Now cut off

an arc AB whose length is equal to the radius
r of the circle. Then by the definition the

measure of ZAOB is 1 radian (1°).

B

£,

Relation between systems of measurement
of angles :

b_G_2€
90 100 &
Fundamental Trigonometrical
Identities :
(a)dsing. = L
" cosecl
(b) cosd = L
~ secH
1 cos0
(e tan®  sino

(d)1 + tan20 = sec?0
of, sec?0 - tan20 = 1
1

(seco - tand) = oco tano)

(e) sin%0 + cos20 = 1
(f) 1 + cot?9 = cosec?0
1

(coseco - cotd) = cosecH + coto

Signs of the trigonometrical ratios or
functions:

Y
A
II - quadrant I - quadrant
@ all positive
sin and cosec
are positive
X" 11 - quadrant | IV - qu(g)drant g
tan and cot cos and sec
are positive are positive
v
Y

A crude aid to memorise the signs of
trigonometrical ratio in different quadrant.
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GRAPH OF DIFFERENT
TRIGONOMETRICAL RATIOS

o —31/2} \-n/2
cotd = X—2n —
(-2r,1)
N —37‘!/2‘ —11;/2
sech = X on | -1
N

cosecod =
Y
N/
(=312, 1) (n/2, 1)
5 X
(~n/2, -1 (3n/2, 1) _
/N N
v

TRIGONOMETRICAL RATIO OF ALLIED
ANGLES

sin (900 - 0) = cosoH

cos (90° - 0) = sin0
tan (902 - 0) = cotd
cot (90° - 0) = tan®

cosec(90° - 0) = secO
sec (902 - B) = cosechd

sin (90° + 0) = coso ,

cos (90° + 6) = - sind
tan (90° + 0) = - coto
cot (90° + 0) = -tan 0

sec(90° + 0) = — cosec 0

cosec (90° + 0) = sec 0
Periodic Function :

All the trigonometric function are periodic function.
They repeat their value after a certain period

sin (2nt + 0 ) = sind
cos (2nm + 0 ) = coso
tan(ht+0) =tano
SUM & DIFFERENCE FORMULAE
(a) sin (A + B)
= sin A cos B + cos A sin B
(b) sin(A - B)
= sinA cosB - cosA sinB
(c)cos (A + B)
= cos A cos B - sin A sin B (d)
cos (A - B)
= cos A cos B + sin A sin B

(e)tan (A + B) = %
(f) tan (A - B) = %
(g) cot (A + B) = %
(h) cot (A - B) = %
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Some More Results :
*¥(@) sin (A + B).sin (A - B)
= sin2 A - sin2 B
= cos? B - cos? A
*¥(b) cos (A + B).cos (A - B)
= cos? A - sin? B
= cos?2 B - sin? A
() sin (A + B + C) = sin A cos BcosC +
cosA sin B sin C + cos A cos B
sin C - sin A sin B sin C
(d)cos (A + B+ C) = cos A cos B cos C
- cos A sin B sin C - sin A cos B sin
C - sin A sinB cosC
(e)tan (A + B + Q)

_ tanA+tanB + tanC —tanAtanBtanC

~ 1-tanAtanB-tanBtanC -tanCtanA
(Note : * Important)

FORMULAE FOR PRODUCT INTO SUM OR
DIFFERENCE CONVERSION

We know that,

sin A cos B + cos A sin B = sin (A+B)

....... (i)
sin A cos B - cos A sin B = sin (A - B)
...... (ii)
cos A cos B - sin A sin B = cos (A+B)
..... (iii)
cos A cos B + sin A sin B = cos (A - B)
..... (iv)

Adding (i) and (ii),

2 sin A cos B = sin (A + B) + sin (A - B)

Subtracting (ii) from (i),

2 cos A sin B = sin (A + B) «~ sin
(A -.B)

Adding (iii) and (iv),

2 cosA cos B = cos (A + B) + cos
(A - B)

Subtraction (iii) from' (iv).

2 sin A‘sin B = cos (A.- B) - cos
(A + B)

Formulae :
(a) 2 sin A cos B

sin/ (A + B) + sin

(A -B)
(b) 2 cos A sin B = sin (A + B) - sin
(A - B)
(c)2 cos A cos B = cos (A + B) + cos
(A - B)
(d)2 sin A sin B = cos (A - B) - cos
(A + B)

FORMULAE FOR SUM OR DIFFERENCE INTO
PRODUCT CONVERSION
We know that,
sin (A + B) + sin(A - B)
=2sin AcosB ... (i)

Let A+ B=Cand A-B =D

C-D
and B = ——

then A = 5

Substituting in (i),

C+D C-D
(@a)sin C + sin D = 2 sin( ).cos( )

2 2

similarly other formula are,

C+D Cc-D
(b)sin C — sin D = 2 cos( > ].sin (T)

(c)cos C + cos D

(C+D) [C—D
= 2 c0s 2 .COS |5

D D-
= (d)cos C - cos D =2 sin(C;r ).sin(TC)

TRIGONOMETRICAL RATIOS OF MULTIPLE
ANGLES
2tan0

(i) sin 20 1rtanZo

= 2 sin 6 cos 6 =
(ii) cos 26 = cos? 0 - sin? 0
= 2cos?2 6 -1
. 5 1-tan?0
=1-2sin“0 = —5—
1+tan“ 6
™ 26 2tan6
i) tan = ————
(i) 1—tan?0
(iv) sin 306 = 3 sin 6 - 4 sin3 0
(v) cos 30 = 4 cos3 6 - 3 cos 6

_ 3tan0—tan® 0

vi) tan 30
(vi) 1-3tan?6
1-—
(vil) sin 6/2 = [1=%80
2
1+ cos0
(viii) cos 06/2 = 5
. 1-cos0
(ix) tan /2 = 17 cos0
1-cos® sin®
sin®@ ~ 1+cos0

THE GREATEST AND LEAST VALUE OF THE
EXPRESSION [a sin0 + b cos0]

Let a = r cosa ..(1)

and b =r sin a ..(2)

Squaring and adding (1) and (2)

then a2 + b2 = r2
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or, r=+a?+b?

a sind + b cos6
= r (sin® cosa + €o0sO sina)
=r sin(0 + a)
But -1 <sin 6 <1
so -1 <sin(0 + a) <1
then -r < rsin(0 + a) <r
hence,

_Ja2ip? < a sind + b coso < +/a2 +p2 then the

greatest and least values of

a sind + b cos® are respectively

Ja?+b? and  _ya?p?

GENERAL SOLUTION OF STANDARD
TRIGONOMETRICAL EQUATIONS

Since Trigonometrical functions are periodic
functions, therefore, solutions of Trigonometrical
equations can be generalised with the help of
periodicity of Trigonometrical functions. The
solution consisting of all possible solutions of a
Trigonometrical equation is called its general
solution.

General Solution of the equation sin6.=0 :
when sin 6 = 0 is
O0=nt : nel ie.en=0,££1, 2 .....

General solution of cos 6 = 0 :
when cos6 = 0

0= 2n'+ 1) n/2 , n e L
ie.n =0, £ 1;, £ 2 .......

General solution of tan 6 = 0:

when tan6 = 0 it same as of sin6 = 0

so that, general solution of tan 6 = 0 is
0 =nrk; nel

Note : General solution of secd = 0 and coseco
=0 does not exist because secd and cosecd can
never be equal to O.

General solution of the equation
sin 0 = sina :
0 =ne+ (-1)" ; nel

General solution of the equation
cos 6 = cos a :
0=2nt-a ; nel and
0
for the general solution of cos 6 = cos a,

2nt + o ; n el

combine these two result which gives.
0 =2nt*t a,nel

General solution of the equation
tan 6 = tan o :

0= nt + a; n eI

GENERAL SOLUTION OF SQUARE OF THE

TRIGONOMETRICAL EQUATIONS
6 = nr £ a ;on el

General solution of cos20 = cos2a
.= Nt £ a ; noel

General solution of tan20 = tan2a :
= 0 =nn £ a ;nNnel

SOME USEFUL RESULTS
In a‘triangle ABC,

sin O = P cos 6 = 9
~ h' " h
A
h
p
0 B
C b
In any triangle ABC,
a _ b __c B . |
sinA = sinB ~ sinC [By sine rule]

or cosine formula

. A b2 +c? - a2
i.e., cos = 2be
A
C
b
B C
a
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[ SOLVED PROBLEMS ]
Ex.1 Find the value of the expression - 1,1 (1+ 1] 1 ( 1) 1
sin’y 1+cosy siny “ a2l 2 J2) T 40U 2 F)
1+cosy + siny ~ 1-cosy
" . Ex.4 Find the value of sin 20° sin 40° sin 60° sin
sin“y 1+cosy siny 80°
Sol. 1+cosy * Tsiny T 1-cosy
Sol. sin 20° sin 40° sin 60° sin 80°
1+ cosy —sin? 1-cos? y —sin?
= Y Yy = y Y = ﬁsin 20° sin (60%/= 20°) sin (60° + 20°)
1+cosy siny (1-cosy) 2
2
e i _ B sin 20° (sin? 60° - sin? 20°)
1+cosy 2
Ex.2 If cosec 6 -sin6 =m and secd-cosd = n then B J3 0 ;3 . 5 °
find (mzn)2/3 + (nzm)2/3 = 5 sin 20 (Z - sin< 20°)
Sol. cosec § -sin 6 =m
cos?0 _.8 ; o 23 50
- e _ ; =<— (3 sin 20° - 4 sin> 20°)
sin 6 - (i) )
sin® sin®
2
_ sin“ 0 y i i o
oS0 cos 0 550 (i) “ sin 60
2 2
mxn—co,se.sme=sinecose =£ ﬁzi
sin® cos0 ) 2 16

from (i) and (ii)

from (i) cos2 8 = m . sin 0 : 4 T 4 37 4 57
or cos3 6 = m sin 6 cos 6 Ex.5 Find cos g T cost & + cost =

=m . (mn) = m?2n

Similarly sin3 6 = n2m + cos“7—7T
since sin2 6 + cos2 6 = 1 8 3
(n?m)?/3 + (m2n)?/3 = 1 Sol. '= cos* g+cos4 ?n + cos?
P 3n 5n 4 Tn
Ex.3 Find the value of |[1+C€os—}| |1+cos— — + cos* —
8 8 8 8
T 3n
(1+cos%j (1+003%‘) = cos? i cos? 3 cos?
3n 4 T
T . ? + Cos g
Sol. 1+cos§ 1+cos?

(1+cos[n—3—gn [1+cos(n——g)j =2
(1 + cos%) (1 + cos%t) -

(

X (
bl - (o] oo |

(

1l
—

N |

|
N =

|
o) o) o
ot eas?) (21000 =SR]

1 3

= —|2+1 = =

1(1—003 j(1 cosS—n) 2[ ] 2
4 4

N =

Power by: VISIONet Info Solution Pvt. Ltd Website : www.edubull.com Mob no. : +91-9350679141



| TRIGONOMETRY | Page # 6
3n Ex.9 If sin 30 = sind, then find the general
Ex.6 IfA+ B + C= - then prove that value of @
cos 2A+c0s2B+cos2C=1-4sinAsinBsinC Sol. sin 30 = sino
Sol. cos 2A + cos 2B + cos 2C o, 30 =mn+ (-1)™0
= 2cos (A + B) cos (A - B) + cos 2C For (m) even i.e. m = 2n,
3n 2nn
= 2 cos (7—(3) cos (A - B) + cos 2C then 6 = —= = nn
3 and for (m) odd
-.-A+B+c=77r ie. m=(2n + 1)
s
= -2sinCcos (A-B) +1-2sin2C or, 6=(2n+1)z
= 1 - 2sin C [cos (A - B) + sin C) ] . )
Ex.10 Find the number<of solutions of equation,
g ZsinC{COS (A—B)+sin(37n—(A+B)H ?Bn 5;3 cos 3x =(sin 6x cos 2X, in the interval
— 1 - 2 sinC Sol. T1he given<equation can1 be written as
[cos (A - B) - cos (A + B)] —(sin 8x + sin 2x) = —=(sin 8x + sin 4x)
=1 -4 sin A sin B sin C 25 . 2
or,. sin 2x = sin 4x
Ex.7 In any triangle ABC, sin A-cosB=cosC, then = . - 2sinxcos 3x = 0
find angle B Hence sin x =0 or cos 3x = 0.
Sol. We have, sin A - cos B = cos C That is, x = nn (n € 1), or
sin A = cos B + cos C T
3x = kn + —
A A B+C B-C 2
2 sin 2> cos 5 = 2cos 5 )Cos ("5 (k e I). Therefore, since
X e [0, n], the given equation is satisfied
. A A . T 5n
25|n2cos2 |fx-0,u,6,20r6.
T—A _ Ex.11 Find the general solution of
= 2 cos( 5 jcos (—j T T
2 E tan ESIHG = cot ECOS@
A+B+ C=mnx 2sin - cos =
2 2 T . b
B.C Sol. We have, tan (55'”5)) = cot (Ecosej
= 2 sin cos( 2 j
(Esine) = (E—Ecosej
B-C = tan 2 = tan 2 2
COs — = .Cos
2 2 T T
or A =B -C :>Esin9=rn+5—5cose,
But A+ B+ C == I
" 45 & W = sin® +cosO=@Q2r+1), re”z
Ex.8 Find tan 9% - tan27° = tan 63° + tan 81° 1 1 2r +1
Sol. tan 9° + tan 81° - (tan 27° + tan 63°) = Jp Sin6+ 5 ocosb =",
(tan 9° + cot 9°) = (tan 27° + cot 27°) re?z
_ [sin 9° cos 9°] [sin 27° , cos 27°] (G n) o +1
- o H o o H o - =
cos 9° 'sin9 cos 27° sin 27 = COS 4 N rel”z
— 1 v 1 (9 Tt) 1 1
~ sin9°cos9°  co0s27° sin27° = cos -7 = = or - =
4
2 2 2 2 2 V2
= sin18 ~ sin54° T sin18° T sin 36° -~ 9 - % = o + %, re 7
2x4 2x4 V5 +1-+/5 +1 t x
B 51 8 (\/g—’l)(\/§+1) = (= 2rn + n Z,reZ
_?=4 39=2r‘n,2rn+%,r‘ez
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Ex.12

Sol.

Ex.13

Sol.

But 6 = 2rn + %, r e Z gives extraneous

roots as it does not satisfy the given
equation. Therefore 0 = 2rn, r € Z

Find the general solution of the equation
sec 40 — sec 20 = 2
Given equation is,
sec 40 - sec 20 = 2
1 1

cos40 cos20 =
cos 40 = 0, cos 260

or, cos 206 - cos 40 = 2 cos 460 cos 20
or, CosS 20 — cos 40 = cos 60 + cos 20
or, cos 60 + cos 40 = 0
or 2 cos 50cos 6 =0
.. either cos 56 = 0 or cos 6 = 0
If cos 50 = 0, then 50

= (2n + 1) n/2
o, 6 = (2n + 1) n/10, where n < L
and if cos 6 = 0, then 6 = (2n + 1) n/2,
where n e L
obviously for 6 = (2n + 1) n/2 and

0 =

(2n + 1) n/10, cos 20 or cos 40 are not zero
Hence 6 = (2n + 1) =n/2, (2n + 1) =/10 are
the general solutions of the given equation.

or,

4

0

A tower subtends an angle of 30° at'a point
on the same level as its foot, and at a
second point h m above the first, the
depression of the foot of tower is 60° .Find
the height of the tower

Let OP be the tower of height x., A the
point on the same level as the foot O of the
tower and/B be the point h m above A (see

Fig.). Then £ AOB = 60° and £ PAO = 30°

. From right-angled triangle AOP, we have
OA = x cot 300

and from right-angled triangle OAB, we have
OA = h cot 60°

Therefore, from (1) and (2), we get

x cot 30© = h cot 60°
B
P 30° h
X
60° 30°
o) A
Jax = Bhox=3

Ex.14 A tower subtends an angle of 30° at a point

Sol.

on the same level as the foot of the tower
. At a second point, h metre above first,
the depression of the foot of the tower is
6009, find the horizontal distance of the tower
from the points

Let the tower OP subtend an angle of 30°
at A.a point on the same level as the foot
of the tower. From a point B at the height
h, vertically above A,/ from where the angle
of depression of foot O of .the tower is 60°
i.e., /AOP = 600°.

B

P
<o
A [¢]
From A OAP ,
OA = h cot 60° .
Also from. A OAP ,
OA = OP-cot 30° .
.. OA = h cot 60° = OP cot 300
= OP. = h/3.
OA = (h/3) cot 309,

which is given in (B)

Ex.15 The top of a hill observed from the top and

Sol.
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bottom of a building of height h is at angles
of elevation p and g respectively. Fnd the
height of the hill
Let AD be the building of height h and BP
be the hill. Then

b AR

qd

W 5T O—m> X €&—

A

¢ h+x dt X
an = —— and tan = =
9=y P =y
h+x
= tan q = xcotp
= x cot p =(h + x) cot g
hcotq
X = cotp —cotq
hcotq
= h+x=h+ —Cotp—cotq
hcotp
~ cotp-cotq
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[ TRIGONOMETRY
[ EXERCISE ]
Q.1 IfcosO. = £and 0 lies in Quadrant I1I, find T T T T T
’ ) 2 ! (iii) 4sin—sin?—_~+ 3 costan— +cosec> =4
' . . 6 3 3 4 2
the value of all the other five trigonometric
functions. Q.11 Find the value of
_ -1 o _ (i) cos 840° (ii) sin870°  (iii) tan(—120°)
Q.2 IfsinO = 2 and 0 lies in Quadrant 1V, find the (V) sec(—420°) (v) cosec(—690°) (vi) tan(225°)
values of all the other five trigonometric (vii) cot(—315°) (viii) sifi(=1230°) (ix) cos(495°)
functions.
5 Q.12 Find the values of all trigonometric functions of 135°.
Q.3 If cosecO = E and 0O lies in Quadratic II, find Q.13 Prove that
the values of all the other five trigonometric \/g
functions. (i) sin 80° co0s20° — cos80° sin 20° = 7
4 If secO = +2 and 0 lies in Quadrant 1V, find 1
Q \/— Q ) ) (i) cos 45° cos 15° — sin 75° sin 15° = —
the values of all the other trigonometric 2
functions. _ . 1
(i) cos 75° cos 15° + sin 75° sin 15° = 5
Q.5 Ifsinx= — and x lies in Quadrant III, find \/3
the values of cos X and cot X. (iv) 'sin 40° cos 20° + cos 40° sin 20° = 7
_J15 T (v) cos 130° cos 40° + sin 130° sin 40° = 0
Q.6 Ifcosx= and — < x < 7, find the value
2 Q.14 Prove that
of sin x. 1
i (i).sin(50°+0.)cos(20°4-0)—cos(50°40) sin(20°4+0.) = E
Q.7 Ifsecx=-2andmt<Xx< 7 , find the values 1
of all the other five trigonometric functions. (if) cos(70°+0)cos(10°+0) +sin(70° + 0.) sin(10° +0.) = 5
Q.15 Prove that
Q.8 Find the value of (i) cos(n+2)xcos(n+1)x+sin(n+2)xsin(n+1)x=cos x

EIT N AN
(i) sin 3 (ii) cos 5 (iii) tan 3

_ 13_7c -257 : —41n
(iv)cot 4 (v) sec 3 (vi)cosec 4

Find the value of
(i) sin 405°  (ii) sec(—1470°) (iii) tan(—300°)
(iv) cot(585°) (v) cosec (—750°) (vi) cos(—2220°)

Q.9

Q.10 Prove that

T T T T
i) tan?—_/+ 2cos?— + 3sec?~ + 4cos’> T =
0 3 4 6 2

(..) - n 0 - n n - n
i) sin—cos0 + sin—cos— + sin— cos
6 4 4 3

N
4

o a

(ii)cos[;C —Xj cos[;C —)’j—sin[;C —Xj sin(z - yj =sin(x+y)

tan(n+4] 2
4 _[l+tanxj

(TE j_ 1—tanx
tan| ——x
4

Q.16 Prove that

Q.17 Prove that
6++2
(i) sin75°= —(\/_ \/_)
4
c0s135° —cos120°
=(3-2+2
c0s135° +cos120° ( \/_)
(iii) tan 15° + cot 15° =4
Q.18 Prove that

1
(i) cos 15° —sin 15° = ﬁ
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(ii) cot 105° — tan 105° = 2./3

.. tan69’ +tan66” )
) A an 69" an66°

c0s9° +sin 9’
Q.19 Prove that ————————— = tan 54°.
c0s9’ —sin9

c0s 8’ —sin 8’
Q.20 Prove that ——————— = tan 37°.
cos&’ +sin &

cos(m+0)cos(—0)
cos(m—0)cos (;c + 9)

Q.21 Prove that = —coto

Q.22 Prove that

cos6 N sin(-0) tan(90° +0) 3
sin(90° +0) sin(180° +0) cotO

Q.23 Prove that

sin(180° +8) cos(90° + 0) tan(270° — 6) cot(360° — 0)
sin(360° —0) cos(360° + 0) cos ec(—0)sin(270° +0) 1

Q.24 If 0. and ¢ lie in the first Quadrant such that
12
sin 0. = ﬁ and cos ¢ = E' find the values of
(i) sin(6—¢) (ii) cos(0+¢)  (iii) tan(0—¢)
Q.25 If x and y are acute angles such that sin x =
T

1 1
— and siny = —— , prove that (x + y)=—
NG V10 4

13
Q.26 If x and y are acute such that cos x = l—and

1
cosy = 7, prove that (x =vy) = —g.

i 12 ) 4 T
Q.27 Ifsinx=-= and siny.=— ,where— <x<m and
13 5 2

o<y<g, find the values of
(i) sin(x+y) (ii) cos(x+y) (iii) tan(x—y)

28 1If cosx=—and cosy= —, where-r <x<2
Q. cosx—san cosy= 25 where 5 <X<2T

3n
and mt<y< 7 , find the values of

(i) sin(x+y) (ii) cos(x=y) (iii) tan(x+y)
Q.29 Prove that

1
(i) cos(ngxj = E(cos x - /3 sin X)

N L [T

(i) sin 4 X |+ sin 4 X |= /2 cos x
1 27 2n

(iii) _\/5 cos (?"‘XJ + cos(?_xj =0

Q.30 Prove that

5w 1 Sn n 1
() ZsmEanE:E (ii) 2cos ECOSE=E
Prove that
Q.31 sin(150°+x)-sin(150°-x) =cosx

Q-32 cosx+cos(120°—x)+cos(120°+x) =0
Q.33 sin (X—gj +cos(x—§j = \/3 sin x

_l+tanx

Q.34 tan(%HC]

1—tanx

Q.35 tan(z—x] _ Itanx

" l+tanx

Q.36 Express each of the following as a product
(i) sin10x+sin6x (i) sin7x - sin3x
(iii) cos 7x + cos 5x  (iv) cos 2x — cos 4x

Q.37 Express each of the following as an algebraic
sum of sines or cosines :

(i) 2sin6x cos4x (i) 2cos5x sin3x
(i) 2cos7x cos3x (iv) 2sin8x sin2x
Prove that
sin x +sin 3x
Q.38 ———————=cotx

COS X —CoS3x

sin 7x —sin 5x

=tanx
cos7x+cosSx
sin5x+sin3x
Q40 ————— =tandx
cosSx+cos3x
cos9x—cosS5x  —sin2x

Q.41

sinl17x—sin3x cos10x
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sin x +sin 3x + sin 5x - 3n
Q.42 =tan3x Q.59 If cosx =— and n<x<——, find the values of
cos x +cos3x+cosSx 5 2
(i) sin2x (ii) cos2x (iii) tan2x
(sin7x+sin5x)+(sin9x +sin3x) tan 6. _ .
Q.43 (C0S 7x + €08 5x) + (C0s 9x + C08 3x) Q.60 Iftanx = Eandg <x<m, find the values of
(i) sin2x (i) cos2x (iii) tan2x
Q.44 cot 4x(sin 5x + sin 3x) = cot x(sin 5x —sin3x) 1
Q.61 (i) Ifsinx = —, find the value of sin 3x.
Q.45 (sin3x + sinx)sinx +(cos3x — cosx) cos X =0 6
X—y (ii) If cos x = 7, find the value of cos 3x.
4 -~ 2 4 (sinx — siny)? = 4sin?
Q.46 (cos x — cosy) (sinx — siny) sin ( 5 j Prove that (Q.62 to Q.77)
i _gi cos2x .
Q.47 SASXTSRAY 2x-sin2y =cot(x+y) Q.62 ————=cosx+sinx
cos2y—cos2x COS X —S1nex
63 sin 2x A
Q.48 —COSX+COSy:Cot(x+yjcot(x—yj @ 1g4cos2x
COS ) —COS X 2 2 .64 B . oY
) 1=cos2x
sin x + sin X+ xX—
Qa9 Y= tan{ yjco{ yj - WL e
sinx—sin y 2 2 1+sec2x
x 3x Q.66 sin2x(tanx + cotx) =2
Q.50 sin3x + sin2x — sinx = 4sinx cos 5 C0s Q.67 cosec 2x + cot 2x = cot x
cos4xsin3x—cos2xsin x Q.68 c0s 2x + 2sin?’x =1
Q.51 s p =tan2x
SIMAXSIN X+ COSOXCOs X Q.69 | (sinx — cosx)? = 1 —sin2x
0.52 c9s 2x s?nx+c.os 6x s.in 3x _ calds Q.70 cot x — 2cot2x = tanx
sin 2xsin x + sin 6xsin 3x
1
1 4 indy) = — _ cin2
Q.53 sin10°sin30° sin 50° sin70° = 6 Q.71 (cos + sin‘) 2 (2 = sin“2x)
3 .
Q.54 sin 20°sin 40° sin60° sin 80° = 1« 0.72 cos’ x—s?n3 X _ l(2+sin o)
cosx —sinx
Q.55 cos 10°cos 30° cos 50° cos 70° = 6 s | — cos 2x 4+ sin x s
Q.56 If cosx+cos —land sinx+siny = l @ $in 2x +C0s x
Q.74 cos x cos 2x cos 4x cos 8x = 16 sinx
X+ 3
provethat tan( y} =—. o 1
2 4 Q.75 Prove that 25|n225 cosZZE = _2
3+1 _ _ J5-1
Q.57 Prove that 2cos 45° cos 15° = M;) Q.76 Prove that sin?24° — sin%6° = %
5 - Q.77 Prove that tan 6° tan 42° tan66° tan78° = 1.
Q.58 Ifsinx = Tand 0<x< 5, find the values of
a
(|) sin2x (”) CcoS2X (|||) tan2x Q.78 Iftano= — prove that asin 20 + bcos 20 = b

b
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Q.79

Q.80

Q.81

Q.82

Q.83

NCEE -

If sin x = T and 5 < X < m, find the values of
X X X

0] sinE (i) cosz (iii) tanE

-3 i

If cos x = ? and 5 < X < m, find the values of
X b X

Q) sinE (ii) cos 5 (iii) tanE

If sinx= _7 andxlies in Quadrant 1V, find the values of
X b X

Q) sinE (ii) cosE (iii) tanE

12
If cos% = E andx lies in Quadrant I, find the values of

(i) sin x (ii) cos x (iii) cot x

3 X
If sinx= 3 and 0<x< % , find the value of tan 5 .

Prove that (Q.84 to Q.88)

Q.84

Q.85

Q.86

Q.87

Q.88

tx t z 2cot
cot7 —tan 7 = 2cot x
2 2

4
l+sinx (‘It xj
= =tan| -+
1-sinx 4 2

Y X T X
tan[+2j + tan[*——j= 2sec X

T X
tan(+2j= tan x + sec x

4 4 2
sin x X
=tan —
1+cosx 2

IN ANY AABC, PROVE THAT (Q.89 TO Q.107)

Q.89
Q.90

Q.91

Q.92

Q.93

asin A —bsin B = csin (A-— B)
azsin(B — C) = (b% — ¢?) sinA
sin(A-B) (a*-b")

sin(A4 + B) o

c—bcosA cosB

b—ccosA cosC
1

(a-b) tanE(A—B)

(a+b)

tan%(A + B)

Q.94 accos B — bccos A = (a? — b?)
0.95 cosA+cosB+cosC_(a2+b2+c2)
) a b c 2abc
Q.96 2(bccos A + cacos B + abcos C)=(a? + b + ¢?)
2 . 2 . 2 .
Q.97 a s1§(B—C)+b s1n.(C—A)+c s1n.(A—B) —0
sin A sin B sinC
cos2A cos2B (1 1
Q98— T Ay 2
.99 cos A cosB

(ccos B+bcosC) + (acosC +ccos A)
cosC (a®+b*>+c)
N (acos B+bcos A) - T

Q.100 Z(bcoszg+ccoszgj =(a+b+c)

Q.101 4(bccos2 §+ca cos’ §+ ab cos’ g] =(a+b+c)?

Q.102 (b+c)cosA+(c+a)cosB+(a+b) cos C =(a+b+c)

asin(B—C) _ bsin(C—A4)  csin(4-B)
(bz_cz) - (cz_az) - (az_bz)

Q.103

a’sin(B-C) N b sin(C — A) N ¢’sin(A—B) _
sinB+sinC  sinC +sin 4 a

Q.104

sin A+sin B
Q.105 (c>—a?+b?)tanA=(a*-b?+c?)tanB=(b*—c’*+a?) tanC

cos’B—cos’C  cos’ C—cos’ 4

b+c

Q.106
cta

cos’ A—cos’ B B
a+b
Q.107 a?(cos?B — cos?C) + b?(cos?C — cos?A)

+ c?(cos?A — cos’B) = 0
Q.108 If in a AABC, ZC = 90° then prove that

(a’-b%)

sin(A—-B) = m

SinA_Sin(A_B) 2 h2 2 .
sinC_ sin(B—C) 'ProVve thata?,b?,c? are in AP.

Q.109 If
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Q.110 In a AABC, if sin?A + sin?B = sin2C, show that
the triangle is right angled.

cosd cosB

Q.111 In a AABC, if , show that the

a

triangle is isosceles.

Q.112 In a AABC, if cos A = sin B — cos C, show that
it is a right-angled triangle.

Q.113 Solve the triangle in which ¢ = 3.4 cm, ZA =
25°and ZB = 85°.

Q.114 Solve the triangle in which a = 2 cm,
b= 1cmandc=\/§cm.

Q.115 Solve the triangle in whicha = 72 cm,
/B =108°and LA = 25°,

Q.116 Solve the triangle in which
a= (3 +1),b= (3 —1)and £C = 60°.

Q.117 In a AABC, ifa=13cm, b =14 cm and

c = 15 cm, find the values of

A
iv) tan—
(iv) >

(i) cos A (ii) Sing (iii) cosg

(v) ar(AABC) (vi) sin A (vi) tan A

Q.118 Ina AABC, ifa=3cm,b =5cmand c= 6cm,
find the values of

(i) cos B (i) sinE (iii) cos£
2 2

(iv) tang (v) ar(AABC) (vi) sin.B (vii) tan B

Q.119 In a AABC, ifa =25cm, b = 52 cm and
c = 63 cm, find the values of

_ -
(i) cos C (i) sin 5

(vi)sin C

C C
iii) cos— (iv) tan—
(iii) 5 (iv) 5
(v) ar(AABC) (vii) tan C
In a AABC, prove that (Q.120 t0 Q.133)

A B
Q.120A=s(s—a)tan3 =s(s—b)tan5

_ L C
= s(s —¢) tan >

121 A Co‘té+co‘[£+cotg — a2
Q 2 2 2)=°

Q.122 A% = (abcs) sinésinésing
2 2 2

Q.123 (a+ b + ) sin£=2acos£cos£
2 2 2

C
Q.124 (a+ b + 0 (tan§+tan§) = 2cot 3

Q.125 4Acot A = b? + 2 —a?

2a

(a+b+c)

Q.126 (i) (l—tangtangj =

C A
tan— —tan—
. ( 2 2) (c—a)
(ii) =
( C A) b
tan — + tan —
2 2

c0t§+cot£ A
Q.127 (b + c—a) > 5] = 2acot )
B C
Q.128 (a + b —¢) cotE =(a—b+ 0 cotE
A B C
Q.129 (b—c)cot——+ (c—a)cot— + (a—b)cot—=0
2 2 2
Q.130 | =5 2) (a+b+o)
C B
Q.131 bcos? E + ccos? 2 =s

A
Q.132 a[COS ——cos’ J =(b-2c) coszz

1 ,4 1 ,B 1 ,C
Q.133 —cos”" —+—Cc0S$" —+—Cco8" —=—+
a 2 b 2 ¢ 2 abc

C

A
Q.134 If 3tan E tan 5

Q.135 In a AABC, if a, b, ¢, are in AP, show that

=1, show that a, b, c are in AP.
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. A. C . B
2sin—sin— =sin— ,
2 2 2

Q.136 In a AABC, if a, b, c, are in AP, show that

o)

Q.137 Find the principal solution of each of the
following equations :

1
(M sinx=§ (ii) cosx=> (iii) tanx = /3
2

(iv) cotx =./3 (v) cosecx=2 (vi) secx= NG

Q.138 Find the principal solution of each of the
following equations :

-1
(i)sinx=7 (i) /2 cosx+1=0(iii) tan x = -1

(iv) /3 cosecx+2=0(v)tanx= —/3 (i) /3 secx+ 2=0

Find the general solution of each of the following
equations: (Q.139 to Q.151)

3x T
Q-139 (i) sin3x=0 (ii)sin; =0 (iii)sin()ﬁ‘sj =0

0

5x T
(iv) cos2x=0 (v)cos; =0 (vi) cos| ¥ +E

(vii)tan2x=0(Viii)tan(3x + g) =O(ix)tan(2x —%j =0

Q.140 (i) sinx=§ (ii) cosx=1

Q.141 (i) cosx= _71 (ii) cosecx= —\/5 (iii) tanx=-1

1 1
.142 (i) sin2x=7 (ii 3x=—F
Q (i) sin2x 2(||) COS3X \/5
-2
Q.143 (i) sec3x==2 (ii).cotd4x=—1(iii) cosec3x = ﬁ

Q.144 (i) 4cos®x=1 (ii) 4sin>x—3=0 (iii) tan’x=1
Q-145 (i) cos3x=cos2x (ii) cos5x=sin3x (iii) cosmx= sinnx
Q.146 sin x = tan x

Q.147 4sinxcosx + 2sinx +2cosx+1=0

Q.148 sec’x = 1 — tan 2x

Q.149 tan3x — 3tanx =0

Q.150 sin x + sin 3x +sin5x =0
Q.151 sin x tan x — 1 = tan x — sin x

ANSWER

. 1 1
1. sm6=—§,tan9=£lcot9:\/§, cosec § = -2,

0 _—2 2 0 \Et 0 _—1 to
sec =73 . COS _?,an —\/g,co =-/3,
2 . 3
sec 0 = ﬁ’ cosec 9 = -2 3. Sln9=§,
cose:—i, tane:_—3, cotezj, secez_—5
5 4 3 4
1

. -1
4. Slnezﬁ, COSGZﬁI tanf = -1 cot 6 = —1,

1 1
cosec 6 = -2 5.cosx——§,cotx— 6

1 ¢ —/3 1
6.4 7. SInX—T,COSX——Z,tanX—\/g,
1 -2
cot x = ﬁ’ cosec = ﬁ
3

8. (i)73 (0 (i) _y3 (V) 1(v)2 (Vi) 3

1 2
9. () p () i 3 (iv) 1 (v) =2 (vi) %

1 1
1. () -5 (i) Gii) /3 (iv) 2 (v) 2 (vi)1
N o1 . 1
(vii) 1 (viii) > (ix) \/5
12. sin135° = %, cos 1350—%, tan 135° = -1,
cot 135°= -1, sec135° = —\/5 , cosecl35°= \/5
pa i 2L gy 0 o2
= 0y (0 557 (D 550
27 1 =2 15 28 2 oy =y =
7. (|)65 (ii) 65 (|||)§ . (i) 5 (i) 125 (i) 4

36. (i) 2sin 8x cos2x (ii) 2cos 5x sin 2x
(iii) 2 cosbx cosx (iv) 2sin3x sinx
37. (i) sin10x + sin2x (ii) sin8x — sin2x
(iii) cos 10x + cos 4x (iv) cos 6x — cos 10x

-1 24— -24
58. (i)%(ii)j(iii)—4\/§ 59.(i)2—5(ii)2—2(iii)7

=120 Q =120 ) E -
60. (|)—169 (||)169 (|||)—119 61. (|)27 (i) 1
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1
79. (i) 30 (ii)ﬁ(iii)\/g 80. (i)ﬁ (i) 75 (i) 2
v 6 5 5

Cox o Je=V3) o x 2+
81. ()sihn—=————(ii)cos T =—"——"=
2 2 2 2
o = (25 82 122 iy 12y 12
(iii) an = ( 3) (|) 169 (||)169 (iii) 120
1
83. 5 113. /C=70°x=1.53cmandb =3.6cm
114. /A =90°, /B = 30° and ZC = 60°
115. c=124.6 cm, b = 162 cm and ZLC = 47°
116. c=./g¢ cm, [IZA =105°, /B = 15°

117.

118.

137.

138.

139.

140.

3 1 2 1 4 4
(i)g (”)T(”i)T (iv)— (v) 84 (vi)— (vii) >y

(u)j(u)—(m)—(w)[(v)2\/_<w)L
2414 | )
(vii) T 119. (i) —g(u) \/ﬁ (i) \/ﬁ
(iv) % (v) 630 sq units  (vi) % (vii) —@
27: T Sm T 4n T In
(I) 3 (ii) 373 (iii) 373 (iV)g»?
n Sm n In
Mg Mg
Tn 1lm 3n/Sm 3n In
O g G W
4n Sm 2n Sm St Tn
S YV S A3

2
(i) %,ne] (ii) %,nel (iii) (nn—%),ne]
(iv) (2n + 1) %,ne] (v) (2n + 1) %,ne]
(vi) (m‘c+2—nj nel (vii) nn nel
5) 27

(viii) (__Ej nel (ix) (’Z—n+gj,ne[

T
() x = nm + (=1)" -E,HEI(H) x=2nm, nel

141.

142,

143.

144.

145.

14e6.

147.

148.

149.

150.

151.

5
(i)X=(2ﬂi3—nj,n € I (ii)x=nm + (—1)"- —n,n el
4 4
3
(iii) x = (nﬂ%j,n el

N hr .
(iyx = 5 + (-1) 'i,ne]

E],ne]
4
2nm

21
(I)X—(T—i_?) nel(")x (4n+3)

2
(i) x = (%i
nel
nT
(iii)'x = — +(=1)"-

3

(i) x = (nnigj,nel (i) x = (nnigj,nel

4—n,nel
9

(i) x = (nni%),n el

] 2nm
(i), x=2nmorx = T,where nel
i M T orx=|nn—" |, where nel
@ >x=173"1 4)
(iii) x = M, where keI
2(m+n)

X =nmorXx=2mn, wherem, n €1

27 n
X = 2n7ti? orx=mn+(—1)m-?,where
m,nel
nnn mm , 3n
X = 5 or x = 5 3 ,Wwherem,n el

b 21
X = N or X = mn+§ or x = PTC"'?,

wherem, n el
nm LT
X=-——orx=|MtT—] wherem,n el
3 3
T m7t+3—7t
X =nm+ (—1) -2orx— 4 )

Wherem, n €1
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