Class : 11th
Subject : Maths
Chapter : 3
Chapter Name : Trigonometric Functions

Exercise 3.1

Q1 Find the radian measures corresponding to the following degree measures:
(i) 25°  (ii) —47°30" (iii) 240° (iv) 520°

Answer.
(i) 25°
We know that 180° = w radian

5250 = % x 25 radian = g—’ﬁr radian
(i) — 47°30’

—47°30" = —473

=95

Siru:nfe2 180° = 7 radian
(iii) 240°
We know that 180° = & radian
c240° = T%rﬁ x 240 radian = %‘JT radian
(iv) 520°
We know that 180° = 7 radian

-.520° = I x 520 radian = % radian
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Q2 Find the degree measures corresponding to the following radian measures (Use m = %]
o 11 o ey 5 A 7
(o @) -4 {#H-% (W)

Answer.

o 11
(1) 15
We know that w radian = 180°



11 180 11 45 x 11

" Eradam S % 16 degree = =% deg ree
45 % 11 x 7 d 315 d
W egree = T egree

= 39% deg ree

= 39° + 2% min utes  [1° = 60°]

=39°+22'+ -;— min utes

= 39°22'30" [1" = 60"]

(#1) — 4

We know that w radian = 180°

—4radian = 18 x (—4) deg ree = M degree

—2520

= deg ree = —229— degree
_ o0 4 290 min utes (17 = 60°)
= —229°5%27"  [1' =60"]

(i) &
We know that « radlan = 180°

- 2 radian = &8 x %" degree = 300°

3 T
(iv) I
We know that = radian = 180°
. I7 radian = -18—0 X 5= = 210°

6
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Q3 A wheel makes 360 revolutions in one minute. Through how many radians does it turn in one
second?

Answer. Number of revolutions made by the wheel in 1 minute = 360

*. Number of revolutions made by the wheel in 1 second = ﬂ =6

Hence, In 6 complete revolutions, it will turn an angle of 6 x 27 radian, i.e., 12 7 radian
Thus, In one second, the wheel turns and angle of 12 7 radian.
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Q4 Find the degree measure of the angle subtended at the centre of a circle of radius 100 ¢cm by an
arc of length 22 cm (Use ™ = %)

Answer. We know that in a circle of radius r unit, if an arc of length I unit subtends and angle

radian at the centre, then
o fn 1



P —
T

Therefore, for r = 100 cm, 1 = 22 cm, we have

22 . 180 22 180 x 7 x 22
0= 100 radian = — X mdegree = 99 %100 deg ree
o 120 d — 123 d =12736" [1"=60'
= 1—0 eg ree = g egree = [ — ]

Thus, the required angle is 12°36’.
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Q5 In a circle of diameter 40 cm, the length of a circle is 20 cm. Find the length of minor arc of the
chord.

Answer. Diameter of the circle = 40 cm

Radius of the circle = izt-}—cm = 20cm

Let AB be a chord (length = 20 cm) of the circle.

)

In AOAB,OA = OB = Radius of circle = 20cm
Also, AB = 20cm

Thus, AOAB is an equilateral triangle.
S B=60"= 3
We know that in a circle of radius r unit, if an arc of length 1 unit subtends an angle 6 radian at the

I
centre, then @ = —

-
w _ AB _, 2|/ 20m
——m:}AB— z-Cm

3
Thus, the length of the minor arc of the chord is 2{]'T’Tcn:L.
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Q6 In the two circles , arcs of the same length subtend angles 60° and 75° at the centre, find the
ratio of their radii.

Answer. Let the radii of the two circles be r; and 7, . Let an arc of length 1 subtend an angle of 60° at
the centre of the circle of radius r; , while let an arc of length 1 subtend an angle of 60° at the centre
of the circle of radius rs.

Now, 60° = § radian ~ and 75° = 32

We know that in a circle of radius r unit, if an arc of length 1 unit subtends an angle # radian at the
centre, then 8 = % orl=r@

O LT

2 19



L L&

TIm __ Tebw
Sl B
- 1“25
=T = y
Mo B
rp - 4

Thus, the ratio of the radiiis 5 : 4.
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Q7 Find the angle in radian through which a pendulum swings if its length is 75 cm and the tip
describes an arc of length.

(i) 10 cm

(i) 15 cm

(iii) 21 cm

Answer. We know that in a circle of radius r unit, if an arc of length 1 unit subtends an angle € radian
at the centre, then @ = %
It is given that r =75 cm
(i) Here, 1 = 10 cm

_ 10 i D :
s = radian = 15 radian
(ii) Here, 1 = 15 cm
@ = ;—f radian = + radian

5 5

(iii) Here, 1 = 21 cm

_ 2 - R
0= = radian =

25 radian
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Exercise 3.2
Q1 Find the values of other five trigonometric functions in cosx = —% , X lies in third quadrant.
Answer.
—_1
COST = —3
. mx s e
S.8eCT = —— = (_1) = -2
2
. 2 2, _
sin“@ +cos“xz =1
= sinz =1 — cos’z

2
= sin*z=1- (—%)



g o oo o 3
= gin“z =1 : F

= sinx = i?

Since x lies in the 3rd quadrant, the value of sin x will be negative.

C.sinx = —-?"

cosecr = Si:m = (_}Trs) = _:%
tanz = S2L — (;3:2; = ((__X;f)) =3
cotzx = taim = %
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Q2 Find the values of other five trigonometric functions insinz =

Answer.
sineg = =

[440 )

cosecr — Lo =t :%

sinx 3
()
sinz +cos?z =1
2

2

= cos‘x =1—sin“zx
g\ 2
écoszmzl—(g)
p e
=cos“r =1 58
2., 16
= COs“ T = 5

4
= COST = :I:uﬁm

Since x lies in the 2nd quadrant, the value of cos x will be negative
J.cosx = —%

secz = — = —* :—%

=9

_ singp __ (
tanmvmsx—m

4
otz =z =3

k-]
5 ?

x lies in second quadrant.
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Q3 Find the values of other five trigonometric functions in cot * = % , X lies in third quadrant.

Answer.
cotz = =

e | L

tana::&'—lt_zz (;) :i;;
4

1+ tan?z = sec?x

2
:>-1+(%) =sec’x
=1+ 3 =sec’z
= %:seczm
::-sec:c:i%

Since, x lies in the 3rd quadrant, the value of sec x will be negative.

J.8eca = —%
=P SR 1 _ _ 3
COST = o — = (E) =—x
3
tanz = =
4 sinx
5
= sing = %) X (:5?’—) = —%
COSecr = ,1 =3
sin T 4
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Q4 Find the values of other five trigonometric functions insec z = % , lies in fourth quadrant.

Answer.
1%
secr = =
coszr = —4— = L_ =3

8eC T 13 ﬁ
(%)
sinz +cos?2z =1
= sin’z =1—cos’zx
2 5\ ?
=sin“z=1-— (1—3—)
L2 4 25 144



= BlIl $:1—m:ﬁ

; 12
::»51!1.1':—:I:13

Since x lies in the 4th quadrant, the value of sin x will be negative.
12

C.singx = 13
cosect = G = ﬁ =~
() _ ()
tanz = :l;fgz C(::m = (l:) =—%
™
cotx = ﬁz (_11__:) :—%
]
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Q5 Find the values of other five trigonometric functions intanz =

Answer.

&

12

cotz= L =-1_=_2

tanx (_%)

1+ tan?az = sec?zx
2
5 \° _ 2
=>1+(—ﬁ) = sec” T

| T,
=>1+144—sec x

169 2
_'—;J"m—sec i

— 4 13
;*-sec:c—iu

tanx = —

Since x lies in the 2nd quadrant, the value of sec x will be negative.
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el
12 *

x lies in second quadrant.



Q6 Find the values of the trigonometric functions in sin 765",

Answer. It is known that the values of sin x repeat after an interval of 27 or 360"deg.
.. sin 765° = sin(2 x 360° + 45°) = sin45° = ﬁ
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Q7 Find the values of the trigonometric functions in cosec (—1410°).

Answer. It is known that the values of cosec x repeat after an interval of 27 or 360" 0.
", cosec (—1410°) = cosec(—1410° + 4 x 360°)

= cosec (—1410° + 1440°)
= cosec30° = 2
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197

Q8 Find the values of the trigonometric functions in tan o

Answer. It is known that the values of tan x repeat after an interval of w or 180° .
. tan IQT” = tan ﬁ%ﬂ‘ = tan(ﬁ'n - %) = tan 7 = tan60” = V3.
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Q9 Find the values of the trigonometric functions in sin (~— %ﬂ' ) ;

Answer. It is known that the values of sin x repeat after an interval of 7 or 360° .

.'.S'Ltl(—l;—’r) = sin(—% + 2 % 27r) = sin(%) = %
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Q10 Find the values of the trigonometric functions in cot(— 12—“) '

Answer. It is known that the values of cot x repeat after an interval of 7 or 180° .
.. cot (—15—"") = cc:oi;(—l"f’TTr + 41rr) = cot % =1
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Exercise 3.3



Q1 Prove that: sin® % +cos2 T — tan? % E—

L]

Answer.
- T o_ X
L.H.S8. =sin & Frost & an” J
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Q2 Prove that: 2 sin® % + coseczﬁcos 5=

m|c.=

Answer.

L.H.S. = 2sin? % + cosecg%ﬂco 2 %

_ 2(%)2 +cosec2(ﬂ+ %) (%)2
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3 Prove that: cot? 3"1 -+ cosec—~ +3tan’ X =6
6

Answer.
LHS. =cot® Z =+ cosec— + 3 tan? %

— {+/3)2 —|—coscc(1r——) +3(%)2
—3+cosec +3x
=3+2+1—6

= RHS

Paca + 72 Rlarle Nlama - Evarcica % %
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Q4 Prove that: 2sin” 3T + 2 cos? T + 2 sec? F=10

Answer. L. H.S = 2sin? i—’r + 2 cos? T+ 2 sec? LS

=2{ain(r=5)} +2(5) 2

2
_ : 1
—2{511’13’5} +2 w58

2
:2&%)+1+8
—14+1+8

~ 10

— R.H.S
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Q5 Find the value of :
(i) sin 75°
(ii) tan 15°

Answer.

(2) sin 75° = sin(45° + 30°)

= sin 45° cos 307 + cos 45° sin 30°

[sin(z + y) = sinz cos y + cos x sin Y]

=Pl ﬁ) J)(L
(%) (F)+ (%) 3)

_ V3 1 V34l

R Y
(ii) tan 15° = tan(45° — 30°)

_ tan 45" —tan 30° _ tanz—tany
T 1+tand5° tan 30° [tan(a: _yl - 1+t.anrta.ny]
_ | _ V31

1+1(%) 3
_ V31 (VB 31243

V3+1 (V3+1)(v3-1) (V3pR-(1)2
— 4;3‘15 —2_+/3
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Qo Prove the following: cos( 4 — & ] cos( § —y) —sin( § — ) sin( § —y) =sin(z +y)

Answer.

o mym(
~Eleme(z -
(3 -

y) ~sin(§ — =) sin(5 )

cos(§ ~)] + 3 [-2sin(§ — =) sin(3 - )]
=ifeos{(§-2) + (-9} +eosi (3 -2) - (5 -9)}]
el 261 9) =l 9

[ —2sin Asin B = cos(A + B) — cos(A — B) ]

—92x %[cos{("‘ —X) ("_y)}]
= cos[ T — (x+)]

= sin(x + y)
=R.H.S

w[:—'
.&Izl

\.____r\-...___/-h|=l

wll—~
.h-l:i

P
|
i
N
L —
| I

.m-|=]
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tan(
Q7 Prove the following:
I;an(

ﬂ) . ( 14tan )2

) — \1—tanz
—z

.n.la da]

Answer. It is known that
tan A—tan B

tan A+tan B
tan(A+ B] lmislan—;.ti.m B and tan(A B) 1+tan Atan B

7
d
x - tan I —tan ¢ o 1-tanz _ 1—tanzx
ta.n(4 1!) _.i.i._ ( l+tanz )
1.—Lau?r.eum

W) () (= (2e) _ms,
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cos(m+z) cos(—x)

= 2
sin[?r—a:)cos(%ﬂu) = otz

Q8 Prove the following:

Answer.

cos|m -+ @) cos|—x
L, ( ) cos(—z)

sin(m — ) 005(% + m)

[— cos z][cos z]

(sinz)(— sin z]

[,



—cos“x
—cot’z
= cot’z

=R.H.S8S
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Q9 Prove the following: cos (3—2“ + :c) cos(2m + ) [cot(s—; — &3) + cot(27 + m)] =1

Answer. L.H.S = cos(‘%“ + :t:) cos(27 + z) [c'::t.(%’r — :r:) + cot(2m + m)]

= sin z cos z[tan z + cot z|

-:Siﬂ:I:CDS:I: (sm:r: COSE)

cos T sin @

sin” z+cos? z }

= (sinz cosx) [ —

=1=R.H.S.
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Q10 Prove the following: sin(n + 1)z sin(n + 2)z + cos(n + 1)z cos(n + 2)z = cosz
Answer. L.H.S = sin(n + 1)z sin(n + 2)z + cos(n + 1)z cos(n + 2)x

= %[2 sin(n + 1)z sin(n + 2)z + 2 cos(n + 1)z cos(n + 2)z]
1 [cos{(n + 1)z — (n+ 2)z} — cos{(n + 1)z + (n + 2)z} ]
2| +cos{(n+ 1)z + (n+ 2)z} + cos{(n + 1)z — (n + 2)z}
" —2sin Asin B = cos(A + B) — cos(A — B)
[2 cos A cos B = cos(A + B) + cos(A — B) ]

= % x 2cos{(n + 1)z — (n + 2)z}
= cos(—x) =cosz = R. HS
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Q11 Prove the following: COS(ET?T + a:) s cos(% - a:) = —/2sinx

Answer. It is known that

cos A —cos B = —2sin(id‘—“-;£) -sin(‘i;-‘-g-)

L 3 I
; .—COS(T —+ m) - COS(T — ar)

wo [ G G2l [ o) (52) )



N F T T ]

= 2 sin(%) sinz

= -2 s'm(ﬂ' - 3:-{) sinz
= —2sin %sinz:

_ 1 :
=—2x N X sinx
= —2sinz

=R H. 5
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Q12 Prove the following: sin? 6z — sin? 4z = sin 2z sin 10z

Answer. It is known that

sin A + sin B = zsin(ﬂgﬁ) CDS(i;E)ﬁiJJA _sinB = 2cos(A;’B) sin(A;B)
- L.H.S. = sin’? 6z — sin® 4z

= (sin 6z + sin 4z)(sin 6z — sin 4z)

- [2 sin( 6";’4" ) cos( ﬁx;‘x )} [2 cos ( ﬁx;h ) . sin ( 6";4’: )]

= (2sin 5z cos x)(2 cos bz sinx)

= (2sin 5z cos 5z)(2sin z cos x)

= sin 102 sin 2
=R.H.S.
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Q13 Prove the following: cos? 2z — cos? 6z = sin 4z sin 8z

Answer. It is known that

cos A+ cos B = ECOS(#) cos(%),cosfl —cosB= -2 sin(%) sin(’d‘zi)
- L.H-S, = cos? 2z — cos® 6x

= (cos 2z + cos 6zx)(cos 2z — 6x)

= [2 ccs(———h;ﬁ"’ ) cos ( u—u2I;6“’ )] [—2 sin ( 2’:;6“ ) sin (22;63}]
= [2 cos 4z cos(—2z)][—2 sin 4z sin(—2z)]
= [2 cos 4x cos 2z][—2 sin 4z (— sin 2z)]

= (2 sin 4z cos 4x)(2 sin 2z cos 2z)

= sin 8z sin 4z

—



= H.H. 5.
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Q14 Prove the following: sin 2z + 2 sin 4z + sin 6z = 4 cos? z sin 4z

Answer.
LH.S. = sin 2z + 2sin 4z + sin 6x

= [sin 2z + sin 62| + 2sin 4z

- [2 sin( 2";6’{) (2x;ﬁx )] + 2sindx

[‘,'sinA +sinB = 23111( A;B) cos(A;B)]
= 2sin 4z cos(—2z) + 2sin 4z

— 2sindx cos 2z + 2sindx
= 2sin4x(cos 2z + 1)

= 2sin4x (2c052:r— 1 +1)
= 2sindx (2 cos® z)

= 4 cos® zsin4x
=R H.S

Page : 73, Block Name : Exercise 3.3
Q15 Prove the following: cot 4x (sin 5x + sin 3x) = cot x (sin 5x - sin 3x)

Answer.
L. H.S = cot4z(sin 5z + sin 3z)

F hr+d. bx—3z
- i:f:t.flm 2 gin z+3x COs T
sindzx 2 2

[ sinA +sinB = 23:’1:1(«4%—’?—) cos(f‘%}i)}

= (ﬂ) 2 sin 4z cos z|

sin 4z
= 2cosdxcosx
R.4.5. = cot z(sin 5z — sin 3z)

— Losz [2005(5:ﬂ+3$) Sin(Sx—Ex)}
sin 2 2

[ sin A —sin B = QCOS(H) sin(ﬂﬂ

2



= S92 [2 cos 4z sin z]
SN r

= 2cosdx - cosx
L-H-5.=R.H.S
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cosz—cosbhe sin 2z

Q16 Prove the following: ——r—2- = ———=

Answer. It is known that
cosA —cosB= -2 sin(#) sin(‘q;z‘s) ,5in A —sin B = 2005(#) sin(A;—B)
- L.H. S — cos 9r—cos b

sin 17x—sin 3=
(g ()
2:05(@)-5111(#)
—2sin 7z - sin 2z
2cos10zx - sin7x
~ sin2zx
" cosl0z
=RH.8
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Q17 Prove the following: S22215032 — tan 4z

Answer. It is known that
sin A + sin B = 2s'm(£) cos(%),coaﬁl +cos B = 2cos( A;B) cos(#)

2

: __ sinbz+sindz
~L-H S.= cos hr+cos 3z

2Sin(5$;3$) . Cos(ﬁx;h)

5243 5¢—3
2005( :}2 m) -cos( 52 I)

_ 2sindz-cosx

T 2cosdr-cosz
__ sindx
cos 4x

=tan 4x=R.H.S
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. in z—si =
Q18 Prove the following: H = tan =~

Answer. It is known thal_:



sin A —sin B = 2(:05(%5) sin(%),cosfl 4 cos B = 2005(%) cos(A_TB)

sinz—siny
cos £+cosy

2(:05( $+y) -sin( w—y)
. 2 2

ztan(m ;y) =R.H.S
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Q19 Prove the following: % = tan 2z

Answer. It is known that
sin A + sin B = 23in(¥) cos(#),cosA +cos B = 2003($) cos(%)

T

cos c+cos 3z
o 43 r—3x
sin 5 cOos 5

- 2 cos z43z cos =3z
2 2

sin 2z

cos 2T
= tan 2z

=R.HS
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sinx—sin 3r

Q20 Prove the following: -

5 = 2sinx
SIN° I—Cos°r

Answer. It is known that

sin A —sin B = QCOS(#) si_n(¥),c052 A —sin’ A = cos24
: __ sinz—sin 3z
~L-H-§= sin? z—cos? x

2c05($t3£‘ sin(m _;‘3331




N B g N & G
2 cos 2z sin(—x)

— cos 2z
= —2 x (—sinz)
=2sinz=R.H. S
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cos dx+cos Jot-cos 2z

sin 4z +4-sin 3z-+sin 2 = cot 3z

Q21 Prove the following:

__ cosdz+cos Jz+cos 2z
Answer. L.H.S = sin 4z+sin 3z+-sin 2z
(cos 4z + cos 2z) + cos 3z

- (sin 4« + sin 2z) + sin 3z

4z + 2x dr — 2x
2cos| ———— | cos — + cos 3z

2

2sin(4z + 2z 4z — 2z )
= T) cos| —5— | + sin 3z

[‘.'cosA-}-cosB = ZCOS(A;—B) cos(A;zB),sinA +sin B = 25in(

2cos 3z cosx + cosdzx

~ 2sin3zcosz + sin 3z
cos3z(2cosz + 1)

sin3z(2cosz + 1)
=cotde=RH H.5
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Q22 Prove the following: cot z cot 22 — cot 2z cot 3z — cot 3z cotx = 1

Answer.
L.H.S. =cotxzcot2z — cot2zcot 3z — cot 3z cot

= cot & cot 2z — cot 3z (cot 2z + cot x)
= cot z cot 2z — cot(2z + z)(cot 2z + cot z)

= cot z cot 2z — [%} (cot 2z + cot )

. _ cot Acot B—1

[' COt(A+ B) T cot A+cot B ]

= cot z cot 2z — (cot 2z cot x — 1)
=1==8:H.8
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4 tan 3:{1 —tan® z)

1—6tan? z+tant &

Q23 Prove the following: tan 4z =



Answer. It is known that
_ 2tan A

tan2A = ——
. LH.S. = tan4x = tan 2(2x)
_ 2tan2x
© 1-tan®(2x)

2( lg—t:f\;x)

2

1_(12—ta;2:)

(141222::)

- 2

T dtan”
(I—ta.nz :r:lg

EF)
- (]—tu22}2—4:m2z
[ (1-em?)” ]
4tanz (1 — tan’ )
1+ tantz — 2tan?z — 4tan’z
4tanz (1 — tan’z)

= = RHS
1—6tan?z 4+ tanz
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Q24 Prove the following: cos 4z = 1 — 8sin® z cos® z

Answer.
L.H.S. = cosdxzx
= cos 2(2z)

=1— 2sin’ 2z [cosZA = 1 — 25sin? A]
=1—2(2sinz cos® m]z[sin 2A = 2sin Acos A]
=1 - 8sin*zcos’z

= R.H.S.
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Q25 Prove the following: cos 6z = 32 cos’ z — 48 cos* z + 18 cos? ¢ — 1

Answer.
L.H.S. = cosfz

= cos 3(2z)
= 4cos® 2z — 3cos 2z [cos 3A = 4cos® A — 3cos A}

=4 [(2::032:3 - 1)3 —3(2cos?z — 1) [cos 2z = 2cos?z — 1]

=4 [(2::052 3:)3 — (1)3 — 3(2cos? m)2 + 3 (2 cos? m)} —6cos?xz+ 3



=4[8cos®z —1—12cos*z + 6cos’ z] — 6cos’z + 3
=32cos®z — 4 — 48 cos*z + 24 cos’z — Gcos’z + 3

— 32cos®z — 48 cos*z + 18cos®z — 1
=R.H.S
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Exercise 3.4

Q1 Find the principal and general solutions of the following equations:
tanz = /3

Answer. tanz = /3
It is known that tan 3 = v/3 and tan (4—;) = tan(ﬂ'+ %) =tan 3 = /3
m

Therefore, the principal solutions are x = 3

and An
3

Ll

3

=z =nw+ 3, wheren € Z

Now, tan x = tan

Therefore, the general solutionis & = nw + %, wheren € Z.
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Q2 Find the principal and general solutions of the following equations: sec x = 2

Answer. Sec x =2

It is known that sec 335 = 2 and sec %ﬁ = sec (211' — 3;—) = sec % =2

kL%

Therefore, the principal solutions are x = 3

5
and o

Now 7secx = sec %

= cOST = cos%

= ¢ =2nmw+ 5, wheren € Z
Therefore, the general solution is z = 2nw + %, wheren € Z
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Q3 Find the principal and general solutions of the following equations: cot x = —/3

Answer. Cot x = —/3
It is known that cot = = +/3



,',cot(arr— %) =—cot% = —+/3 and cot(2fr— 1) :—cot% =—3

6
ie., cot% = —+/3 and (:n::ntuT1r =—/3

Therefore, the principal solutions are x = 5?“ and %

Now, cot x = cot %ﬁ

= tanx = tan%"ﬂ [cotm =

tﬂ.l'l.l",‘jl
=z =nmwr+ 5—;, wheren € Z

Therefore, the general solution is = nw + %’L, where n € Z.
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Q4 Find the principal and general solutions of the following equations: cosec x = — 2

Answer. Cosec x = -2
It is known that

cosec% —F.
coscc(i'r+ %) = —coscc% = —2 and cosec (271' — %) — —coscc% = -2
cosec%{ = —2and COSEC%E = -2
Therefore, the principal solutions are x = '%’ and %
Now, cosec x = cos ec %
= sinT = sinT—g [cosecm — ]
sin
= z=nr+ (—1]“%”, wheren € Z

Therefore, the general solution is * = nw + (—1)”%“, wheren € Z.
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Q5 Find the general solution for each of the following equations: cos 4 x = cos 2 x

Answer.
cosdxr = cos 2z

= cosdr —cos2x =0

= ~2sin( 4222 ) sin (42322 ) — 0
[ cos A —cosB=-2 sin(ﬂ) sin(ﬂ)]

2 2
= sin3zsinz =0

=sind3z =0 or sinzr=0~0

Sl =nx



;\.3;:% or x=nmw, wherene€ Z
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Q6 Find the general solution for each of the following equations: cos 3x +cos x — cos 2x =0

Answer.
cosdx +cosx —cos2x =0

= 2(:05(3:";””) cos(smz_z) —cos2z =10 [cosA +cosB = 2{:05(%) cos(A;zB)]

= 2cos2xcosx —cos2x =0

= cos2z(2cosz — 1) =0
=cos2r=0 or 2cosxz—1=0
=cos2xr =0 or cosx=
,',2){:(211—{—1)% or CoS :CDS%,WhBI'EDEZ

=x=(2n+1)7 or x=2nm+t 3, wheren€ Z
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Q7 Find the general solution for each of the following equations: sin 2x + cos x =0

Answer.
sin2r +cosx =10

= 2sinzcosz +cosz =0
= cosz(2sinxz + 1) =0

=cosz=0 or 2sinz+1=0
Now, cosz =0 =>cosz = (2n + 1) 3, wheren € Z

2sinz+1=0

. - T PO Ty Ty _ ooy AT
:>3111:B—T——s1ng—sm(ﬂ‘+g)—sm(ﬂ'—l—g)—sm?
:>x:mr+(—1)“%, wheren € Z

Therefore, the general solution is (2n + 1) or nm + (—1)“"%—’r n € Z.
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Q8 Find the general solution for each of the following equations: sec? 2z = 1 — tan 2z

Answer.
sec?2z = 1 — tan 2z

= 1—}—t.an223:: 1—tan2z
= tan® 2z + tan2z = 0



= tan2z(tan2z + 1) =0
=tan2x =0 or tan2z+1=0

Now, tan2z =0
= tan2z = tan0
= 2z =nmw+ 0, wheren € Z

o

= = _2"., wheren € Z
tan2x+1=0

= tan2z = —1 = —tan = =tan(1r— L

— tan 3
4 4)_ta‘u

4

= 2z =nw+ 2%, wheren € Z

=>a:=-'321r-—|—%{, wheren € Z
Therefore, the general solution is 5'23 or % + %’i,n € Z.
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Q09 Find the general solution for each of the following equations: sin x + sin 3x + sin 5x=0

Answer. sin x + sin 3x + sin 5x=0
(sinz + sin5z) + sin 3z = 0

=5 [2sin(%5m) cos(l_fm)] +sindz =10 [sinA+sinB:2sin($) cos

= 25in 3z cos(—2z) +sin3z =0

= 2sin3xcos2x +sindx =0

= sin3z(2cos2z +1) =0

=sin3z=0 or 2cos2z+1=0
Now, sin3z = 0 = 3z = nm, wheren € Z
. T
ic,z =, wheren € Z
2cos2z+1=0

i
=> €082z = — = —cos% =cos(7r— %)

9
= c0s 22 = cos ?'"'

= 2r=2nwr+ %‘T, wheren € Z

=z=nm+ X, wherene Z

3 ?
Therefore, the general solutionis 5~ ornm + F,n € Z
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Miscellaneous Exercise

br
Q1 Prove that: 2 cos 3(:05 — cc-s i3 +cosizx =0

Answer.
L.H.S.
e 5
= 2cos 15,608 35 + cos + oS I3
9 3'.!'_'_ g 4= 5w o4y
= 2cos 73€08 75 + 2c05( T ) cos( T ) [cosa: +cosy = 2(:03(7) cos(

= 2cos —*cos 9“ + 2cos 2= cos( ’r)

_ k I Az b, i3
= 2cos 13005 T 2 cos = 13(:os 13

] 4
-—ZCDSE-C +cos 13]

[ Ox  4m
_ o 97 47 1318
= 2 cos = = 2cos(13+13)cos( 3 )]

. m 5
= 2cos 3 2(:05 3 €08 26}

51
_2cosﬁx2><[}><cos%

=0=R.H.S
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Q2 Prove that: (sin 3x + sin x) sin x + (cos 3x — cos x) cos x =0

Answer.

L.H.S.

= (sin 3z + sinz) sinz + (cos 3z — cosz) cos x

= sin 3z sin ¢ + sin® z + cos 3z cos & — cos?

= cos 3z cosz + sin 3z sinz — (cos® z — sin’ z)

= cos(3z — z) — cos2z [cos(A — B) = cos A cos B + sin Asin B]
= cos 2x¢ — cos 2x

=0

=R.H. 8
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Q3 Prove that: (cosz + cosy)? + (sinz — siny)? = 4 cos? %

Answer.
L.H.S. = (cosz + cosy)? + (sinx — siny)?

= cos?z + cos?y + 2cosz cosy + sin® = + sin’ y — 2sinzsiny
= (cos? z + sin’ z) + (cos?y + sin’ y) + 2(cos z cosy — sin x sin y)
=1+1+2cos(z+y)

S e [cos(A + B) = (cos Acos B — sin Asin B)|

= 2[1+ cos(x +y)]

= I:l - 20052(¥) - 1] [cos2A = 2cos’ A — 1]

+
:4c052(x 7 }') —R.H.S
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Q4 Prove that: (cos z — cosy)? + (sinz — siny)? = 4 sin’ Lzy
Answer. L.H.S = (cos z — cosy)? + (sinz — siny)?

= cos’ x + cos? y — 2cos x cosy + sin’ z + sin? y — 2sin zsiny

= (cos’z + sin®z) + (cos?y + sin’ y) — 2[cos z cos y + sin z sin |
=1+4+1—2[cos(z —y)] [cos(A— B) = cos Acos B + sin Asin B|
= 2[1 — cos(z — y)]

=2[1-{1-26?(52)}] [cos24 =1—2sin’ 4]

—4sin?(5L) =R.H.S
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Q5 Prove that: sin x + sin 3x + sin 5x + sin 7X =4 cos X cos 2X sin 4x
Answer. It is known that sin A + sin B = 2 sin(#) - COS (A;—B)

LHS. =sinz +sin3z +sinbz +sin7zx
= (sinz + sin 5z) + (sin 3z + sin Tz)

— 2sin ( a:-;ﬁm ) : (‘,OS( T—bHz ) + 2sin ( 3w-:i;'i':n ) cos ( 3[5;7&!7 )

2



= 2sin 3z cos(—2z) + 2sin 5z cos(—2z)
= 2sin 3z cos 2z + 2sin 5z cos 2z
= 2 cos 2z[sin 3x + sin bx|

= 2¢os 22 [2 sin ( 3“2'5“ ) " cos( 3”;“ )]

= 2cos 2z(2sin 4z - cos(—z)]
= 4cos 2z sindx cosz = R.H.S.
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(sin Te—+sin 5z)+(sin 9z+sin 3z)

(cos 72 1-cos 5z) 1 (cos 0z tcos 3z) tan 6z

Q6 Prove that:

Answer. It is known that
sin A + sin B = QSiH(i}‘E) . cos(?),cosfl +cos B = 2cos(i§£) . cos(ﬂ)

LHS — (sin Tz+sin 5z )+ (sin 9z+-sin 3z)
YT (cos Tz-+cos 5z)+(cos 9z4-cos 3z)

_ () con(5) | [oin 22 ) on (52
[2 COS(E’—;’E) —ccs( oz )] + [2 cos( 2t ) .mﬁ( 5 )]

= [2sin 6z - cos z| + [2sin 6z - cos 3z

= [2cos bz - cos z| + (2 cos bz - cos 3z|

2sin 6z [cos z+cos 3|

" 2cosbx[cos x+cos Jx]

= tan 6x
= R.H.S.
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Q7 Prove that: sin 3z + sin 2z — sinz = 4 sin x cos %cos %

Answer. L.LH.S = sin 32 + sin 2z — sinx
= sin 3z + (sin 2z — sinz)

= sin 3z + |:2cos(2$;$)sin(2$f)] [3111;‘-].—5111]‘3’—2(:05(’4;r )sin(LQB)]

= sin 3z + [2(:05(3;) sin(%)]

Jx

:sin3m+2cos?51n3
:2sin32 cos—+2ms Fsin ¢ [sin2A = 2sin A - cos B|

] ( ) () +sm(%)2]

= 2cos 2 [25111{ lcos{( ) (;) l-| HsinA—i—sinB=2sin(ﬁ2r£)cos(—l—

A-B
2

)|



R S\ P J1°

3 .
= 2(:05(7") . 231113{::05(%)

= 4sinxcos(—’25) cos(%) —R.H.S
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Q8 Find sin 7, cos 5 and tan 3 intan'z = — 4,z in quadrant IT
Answer. Here, x is in quadrant II.
Span
m &I m
Therefore, sin £, cos 3 and tan £ are all positive.
It is given that tanz = —%

2
seczm=l+tan2m=1+(%“) O .

RSO S
. CO8" T = 3¢

3
= COST = d:g

As x is in quadrant II, cos x is negative.
-3
COST =

Now, cosz = 2cos? Z — 1

ba| &

=3 _ 2z
:>?—2(:05 5 1

2z _1_3
= 2cos 5 1 £
2z _ 2
= 2cos 5 =
2z _ 1
= COS 2—15
;:_ o E. 8, 8
= C08 5 = = . cos 5 is positive |
‘::cosﬁ——"/E
B 2 5
=2z 2z
s 2+GDS 2—1

2
s 2 1
= sin —+(—
2 NG

e S
Il

—gin? L =1-—

o L

b |8

1
5
. T . | E wja
:'?SIIIE = —‘/E [ s 5 15 pOSlthﬁ]

: 2
O .



Tt 2 s}

tan = = = =2
S R
V5
. . - 2vE VB
Thus, the respective values of sin £, cos % and tan %are?, =, and 2
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Q9 Find sin 5, cos 5 and tan 5 in cosz = —%,m in quadrant III.
Answer. Here, x is in quadrant III.
16, T <X 3%
T x I
= 3ST<T
Therefore,
cos Sandtan § are negative, whereas  sin % is positive.
It is given that cos z = — %
cosz = 1 — 2gin? %
: 2 x  l-cosz
= 81n 3 = 5
(-1 1
2 2 2 2 3
. ox _ ME i po o
= sin 5 = A [ sin 3 1s pomtlve]
2
gl V2, ¥3 ol
2 3 3 3
COST = 2(:052% -
1 3=1 2
—3, 0052 & _ ltcosz I'F(_E) o (T) . (5) 1
g= 2 2 2 2 B T
T 1
= C0s 7 = ——
2 V3
cosE=_L Yt _ V8
3 B A 1
¥
s £ T
taﬂ.£= i=(-\e3)=_\/§
2 cos (_1)
N
. . 6 —3
Thus, the respective values of sin 7, cos 5 and tan 7  are %, =
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Q10 Findsin -, cos 7 and tan 7 insinz = -},:r: is in quadrant II.

Answer. Here, x is in quadrant II.
ie,3 <z<m

and — /2.



-

™ €T ™
=455y
Therefore
sin 5, cos 3 Z and tan = 3 are all positive.
It is given that sine = i
2
Bop " mghmS e T ] = iy = 22
cosc=1—-sin"g=1 (4) =l1- %= 1%
T ; —
= COST = — ? [cos z is negative in quadrant II |
o G Ton 1—(—7) _ 1B
X 2 -
= § % [ X 1s positive ]
_ + G 2
- 2
S-i-waﬁ
\584—2\!1
V15
cos? X — 1+cosx _ 1+(_T) 4 »/_
- =

= COS =z 1'.|' [ COS = is pOSltiVE :|

- 4—+/15 2
= 5 <32
/8215
— 16
_ V8-2V15
= 4
. (\-"3-+2v"l5
i T _ 5in§ . 4 ) _ 8+2\/ng
2 cos% VE—2y18 VE-2v15
4

[ 8+2v/18 % 8+2v15
8-2v15  842v15

(8-+2+/15)2 S+2v’_
= \j 64—60 2 =4++15

Thus, the respective values of sin = 5 ,cos = and tan < 5
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are

V842415 /8215
1

4

bl

,and 4 + +/15.






