Class—XI-CBSE-Mathematics Trigonometric Functions VIKRANTADADzZMY"

CBSE NCERT Solutions for Class 11 Mathematics Chapter 03

Back of Chapter Questions

1. Find the radian measures corresponding to the following degree measures:
{i)25"

(ii)—47°30’
(ii)240°
(iv)520°
Solution:

(i) Stepl:
Given degree Is 25°

It is known that 180° = mradian

Therefore, 25° = - x 25radian

S
= —radian
36

Overall Hint: Convert the degree measures to radians by using the formula Angle in
degree = — x Measure of Angle in degrees radian

180
(ii) Stepl:
Given degree is —47°30"
—47°30" = —47 degree [+ 1° = 60']
. 95°
T

As180” = mradian

g50 T -5 : -14
=— = =—x (—)radlanz (—) mradian
F 180 Z 72

Therefare, —47%30"' = (;—T) rradian
Overall Hint: Convert the degree measures to radians by using the formula Angle in
degree = % ® Measure of Angle in degrees radian

(iif) Stepl:
Given degree is240°

It is known that 180° = mradian

~.240° = = x 240radian
180
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= %"radlan
Overall Hint: Convert the degree measures to radians by using the formula Angle in
degree = % ® Measure of Angle in degrees radian

a. Stepl:
Given degree is520"

As 180° = mradian

Therefore, 520° = = x 520radian=="radian
Overall Hint: Convert the degree measures to radians by using the formula Angle in

degree = % ¥ Measure of Angle in degrees radian

22
2. Find the degree measures corresponding to the following radian measures(Usenm = T}

1
1

=1

(i
(ii)—4

=3

(i
{Iv]%
Solution:
(i) Stepl:
Given radian k:‘.%

As mradian= 180°

180

i T 11 45x11
= —radian= — ®x —degree= ——degree
16 m 16 x4

45x11x7
= —dEZJ-C-i egree

= —d3;5 egree
3
=39 Edegree

Step2:

Ax60

_ 2go
=39+ =

Minutes [1° = 60']
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=39°4+22 +§m|nutes

=39°22'30” [1' = 607]

Overall Hint: Convert the given radian angle into degrees by using the formula Rad x
180hT = Deg

(if} Stepl:
Given radian is —4

As mradian= 1807

—4radian= % * (—4)radian= %EETEE
= %EETEE‘_‘: =229 %degree

=—229° 4 iff“m:nutes [1° = 60']
Step2:

=—229% + §' +%minutes

5x60

= —22994 5"+ T, minutes
= —22995°27" [1'= 60"]
Overall Hint: Convert the given radian angle into degrees by using the formula Rad x
180T = Deg
(iif) Stepl:

i : 5
Given radian ESTH
As radian= 180¢
5 180 &
2radian= — x —radian
3 k14 3
= 300"

Overall Hint: Convert the given radian angle into degrees by using the formula Rad x
180fT = Deg

(iv) Stepl:
Given radian IS%H

As mradian= 180"
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7 180 T
?radlan= T ?radlan= 210°
m

Overall Hint: Convert the given radian angle into degrees by using the formula Rad x
180hAT = Deg

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

Solution:
Stepl:
Given,

Mumberofrevolutionsmadebythewheelinlminute= 360

Therefore, Numberofrevolutionmadebythewheelinlsecond= % =h

For one completerevolution,thewheel willturnanangleof2Znradian.
Therefore,inbcompleterevolutions,itwillturnanangleof= 6 % 2m = 1Z2n radian
Hence,inonesecond,thewheelturnsanangleof1Z2mradian.

Overall Hint: Convert the revolutions per minute to radians per second by using the
formula 1 rpm = 2(pi)/60 = pif30 radians per second

4. Find the degree measure of the angle subtended at the Centre of a circle of
radius100 cm by an arc of length22 cm (Usen = %]

Solution:

Stepl:

Given,

radiusofcircle= 100 cm,
lengthofarc= 22 cm.

Consider theanglesubtendedbythearcattheCentreofthecircleast.
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Weknow, 8 = ol
radius

Step2:
8 = Zradian=2x 224 egree= sriatonn’ egree

100 m 100 22x100

126

= Edegree
= 1E§degree
= 122%%0 degree [1° = 60']
= 12386’
Therefore, therequiredangleis12°36'.
Overall DL: M
Overall Hint: Find the angle subtended at the center of the circle by using the formula
8= r:dr::us then find the angle measure in degree by using 8 = %egme

5. In a circle of diameter4(l cm,the length of a chord is20 cm.Find the length of minor arc
of the chord.

Solution:

Stepl:

Stepl:

Step2:

Given, Diameter of the circle= 40 cm
So, Radius of the circle= ? cm = 20 cm

Let AB be a chord of the circle.
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InAOAB, OA = 0B =radiusofcircle= 20 cm
Also, AB = 20 cm

Therefore ADAB is equilateral triangle.

B = 60" = grad:an

Stepd:

arc

We know that 8 =
radius

Arc= 8 xRadius
. x 20
g cm

_EDH
=g cm

Therefore, the length of the minor arc of the chord is 2:—“ cm.

Overall Hint: Draw a rough figure making use of the given data then find the measure
of the angle in radians. Also find the arc length using the formula Arc= 6 xRadius

6. If in two circles,arcs of the same length subtend angiesﬁﬂ“and?ﬁ“at the Centre, find
the ratio of their radi.

Solution:

Stepl:

Let the angle formed by the arc of first circle 8; = 60% = 60 x (%)radfanz %

Let the angle formed by the arc of second circle 8; = 75° = 75 X (%) = %

Let the radius of first circle be ry and radius of second circle be ry

arc
radius

It is known that, 8@ =

Step2:

ar

C
Radius= =73
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e

i SV

) 5 %-: = E'.l
7Em

'' g0 72 5

r; %% 60 4
180

Therefore, the ratio of their radiiis 5: 4
Overall Hint:First find the angles formed by the arcs of the two circles in radians then

arc

make use of the formula :—’ = T = % to find ratio of their radii.
2 l‘-’__: 1

7. Find the angle in radian through which a pendulum swings if its length is75 cm and the
tip describes an arc of length.

(i)10 cm
(i(}15 cm
(iif)21 cm
Solution:

We know that in a circle of radius r, if an arc of length [ unit subtends an angle 6 radian
at the Centre, then 8 = %

Giventhatr = 75 cm
(i) Stepl:
Here,! = 10 cm

!
§=-
r

10 2
B = Eradian— 15rau:ilan

Overall Hint: Find the angle using formula
8= %radian

(if) Stepl:
Here,! = 15 cm

| -

15 1
=N = = —]
a ?Sradlan 5r.al:ilan
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Overall Hint: Find the angle using formula
= %radian

(i) Stepl:
Here,! = 21 cm

I
6= —
=

Z1
B = Eradlan
= %radian
Overall Hint: Find the angle using formula
8= %radian

Exercise3.2

Find the values of other five trigonometric functions in Exercise 1 to 5.
1. cosx —=-— %.x lies in third quadrant.

Solution:
Stepl:

3 1
Given, cos x :E

1
Therefore, secx = =
COsx -

We know that sin?x 4+ cosZx = 1

Step2:
= gin?x = 1 — cos?x
In2
-5
= 5in x=1—(——]
2
. 3
e
= sin‘x P
3
= giniy = —
sinfx = -
V3

Therefore, sinx = iT
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: . G ] ; ]
The value of sinx is negative as x lies in third quadrant. So, sinx = e

Stepd:
1
We know that cosecxy = —
sinx
2
= COSBCY = ——
V3
. ]
SIHJ.‘__T

We know that tanx = —

Therefore, tanx =v3

We know that cotx = ==
tanx

1
Therefore, cotx = 7

Overall Hint: As cos x is given we can find sec x as its reciprocal then we will find sin
x using 1 — cos*2(x) and then cosec x as its reciprocal the cot x and tan x can be
found using the ratio of cos x and sin x

: 3
2. sinx = E,xLFE5Insemndquadrant.

Solution:

Stepl:
_ ; 3
Given, sin ng

1
cosecxy = ——
ginx

5
= cosecx = 3

x=1

We know that, sin’x + cos
Step2:

= cos’x = 1 —sin’x

2
=cosix=1- (E)
5

Zy=1——

25

= COS
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. 16
= £t —
CoOs™X 25

3
= CO5X = 1T —
*5

4
The value of cos is negative as x lies in second quadrant. So, cosx = =z
Stepd:
1
We know that, secx = —
CoOsSx
5
= SBCX = ——
4

We know that, tanx = i
COsx

1 4
We know that, cotx = e
Overall Hint: As sin x is given we can find cosec x as its reciprocal then we will find
cos x using 1 — sin*2(x) and then sec x as its reciprocal the cot x and tan x can be

found using the ratio of cos x and sin x

3
3. cotx=_,x lies in third quadrant.
Solution:
Stepl:

. 3
Given, cotx = Y

We know that, tanx = A
cotx

= L —4
anx—ﬁ

2

We know that cosec®x = 1 + cot®x

3, 2
= cosec’x =1+ (—)

4
o comadiy i E
cosec x = 16_16
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4.

% 25
= cosecx =% 16

5
Therefore, cosecx = + 3

Step2:
But x lies in third quadrant so cosecx will be negative.

5
= cosecxy = ——
4

We know thatsinx =

Cosecx

T
sinx = 5

2

Also,sin’x +cos?x =1

2 2

=cos‘x=1—sin

2
= cosix=1— (—E)
5

X

= cos® 1 5
cos’x=1——
25

|

= CO05°Xx =
2

= EpsX =F

| wa un

Stepd:
But x lies in third quadrant,so value of cosx is negative.
Therefore, cosx = —%

1 5

SeCX = e
COSX 3

VIKRANTADAD=MY"

Overall Hint: As cot x is given we can find tan x as its reciprocal then we will find
cosec x using 1 + cot®2(x) and then sin x as its reciprocal the cos x and sec x can be
found using the 1- sin®(2)x and the reciprocal of cos x will be sec x

13
SeCX =—,X lies in fourth quadrant.
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Solution:

Stepl:

. 13
Given, secx = 3

1 5
SERECISS secx 13

We know that sin®x + cos®x = 1

2 2

= sinfx¥=1—co5"x

ntx=1- ()
=sin‘x=1—|—
13

2

144
* =160

, R
= = =
5Inx 13

= sin?

Step2:

But x lie in a fourth quadrant, so value of sin x is negative.

12

Therefore, sinx = ~ 5

Also,cosecx = SR
i T sinx -~ 12

5

Therefore, cotx = -~

Overall Hint: As sec x is given we can find cos x as its reciprocal then we will find sin
x using 1—cos*2(x) and then cosec x as its reciprocal the cot x and tan x can be
found using the ratio of cos x and sin x and vice versa

5 .
5. tanx = —3rXxin second quadrant.

Solution:

Stepl:
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Given, tanx = s i
12
1
cot x =——
tanx
i 12
= ot x=——
5

We know that cosec?x = 1 + cotZx

5 12\
= cosec*x =1+ (——)

5

- 5 b 144 169
COsec x = —_—= —
25 25

2 169

= cosecx =+ [—

[l

13

= COSecx = i?

Step2:

But x lies in second quadrant, so cosecx is positive.
13

..Cosecy = —
5

We know that sinx =

Cosec x
_ 5
sinx = FEl
Also,sinx 4 cos®x = 1
= cos’x = 1 —sin’x
5 \2
= cosixr=1- (ﬁ)
= cos’x=1 —E
169
= cos’x = E
169
= COSX = +E
13
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Step3d:

But x lies in these con quadrant, so value of cosx Is negative.
12

Therefore, cosx = =i

We know that, secx =

Cosx

13

Therefore, secx = — =

Overall Hint: As tan x is given we can find cot x as its reciprocal then we will find
cosec X using 1 + cot®2(x) and then sin x as its reciprocal the cos x can be found
using 1 — sin*2(x) and sec x as its reciprocal

Find the values of the trigopnometric functions in Exercises 6 to 10
6. sin765°

Solution:

Stepl:

sin 765" can be written as sin(2 x 360" + 45%)

= sin45%[~ sin s positive in first quadrant]

1
V2
Therefare, sin 765° = %
W
Overall Hint: Write sin 765 as sin (2*360 + 45) using Sin(2n+ x) = sin x we get sin
765as —
Y

7. cosec (—1410%)
Solution:
Stepl:
Given,cosec(—1410%)
= —cosec(1410%)
= — cosec(4 x 360° — 30°)
= —cosec(—30")
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= cosec(30)
=2

Overall Hint: Write cosec (—1410") as cosec (4 x 360° — 307) using cosec
(2nm+x) = Cosec we get cosec (—1410") as 2

10w

B. tE.I'I.T

Solution:

Stepl:

2 19n
Given, tan =

197 m
tanT = tan (ﬁi‘i’ +§)
= I:an% [We know that value of tan x repeats after an interval of m or 180°]
=43

19
Therefore, t;mTTI =alE

Overall Hint: Write tanlz—“as tan(6m + %} and using tan(2nm + x) = tan x we get
tan% =3

9. sin (— E)
3

Solution:

Stepl:

_ x 11m
Given, sin (— s

sin (— HTI) = —sin (HT”) [*sin is negative in fourth quadrant]
= —sin (4;1 2 g)
——n [— sin G)] [+sin is negative in fourth quadrant]
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win(2)

V3

2

Overall Hint: Write sin (—%) as - sin {%} = - gin (4;r = %:] then using sin (2nm - x)

. ' 11 3
= -sin x we get sin (—T") as -

10. cot (—ﬂ)
4

Solution:

Stepl:

Given, cot (— %}

cot (—%] = —cot (%] [cot is negative in fourth quadrant]

= —cot (43? - —)

——r [— cot (E)] [cot is negative in fourth quadrant]
= cot g)

=1

Overall Hint: Write c‘ut(— li—“) as - cot {ng} then as -- cut(4rr = %) using cot (2nm-

x) = cot x we get mt(—%) as 1

Exercise:3.3
. 1
1. sinfl4cos?2l—tanfl=—-
& 3 4 2
Solution:

L.H.Ssinz% +cos?Z—tan?Z

3 +
-
=451
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=R.H.5

Hence LH5 = RHS.
Overall Hint: Substitute the values of singcusg,tan} in the LHS . This will be equal
to what's given in the RHS hence proved

o b 4 7m n 3
2. Prove that : 2 sin’ =+ cosec’ —cos’ - ==
[ [ 3z
Solution:
k ™ 7 n
LH.5= Esngw!--:nsecz?cnszg

2

=2(3) +cosect (w4 2) 3)

1 1
“gear(y)
1
=S+1
3
=2
=R.H.5

Hence LHS = RHS.
Overall Hint: Substitute the values of sing.msec %‘f.msg in the LHS . This will be
equal to what's given in the RHS

3. Prove that cntzg + cosec” E + 3tan? E =
Solution:

5
LH.5= cutzg + cusec?“ - 3I;an2%
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= [\E]z Gy EDSEI’.’(T{ = E) 43 (%]1

=3 +cnsec(§)+3 x%

=3+2+1
=6
=R.H.5

Hence, LHS = RHS.
Overall Hint: Substitute the values of mtg. cosec g,tang in the LHS . This will be
equal to what's given in the RHS

. 23
4, Provethat 2 51nzTn+ Ecuszg+ Eseczg =14}
Solution:

GIVEN, L.H.5= 25in@':‘7rr + EEDSEE S 25ec2§
2

2mﬂ(n—;)+z(fﬂ +2(2)2

=2ﬁmGa+zx%+zx4
=2 (i)z +1+8
W2
=1+1+8
=10
=R.H.5

Hence LHS = RHS.
Overall Hint: Substitute the values of sin%.cns },sec } in the LHS . This will be
equal to what's given in the RHS

5. Find the value of:
(i)sin 75°

{iijtan 15°
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Solution:
(i) Stepil: sin75” = sin(45" 4+ 30°)

= sin 45°cos 30° + cos 45%sin 30" [+ sin(X +Y) = sinX cosY +
cosX sinY]

I % 1 3

=—}{—+— =
2

_w.fi+1
T2V2 w2

_V3+1

2v2
Overall Hint: The value of sin 75 can be found using sin (60+15) with the help of

formula sin(X +¥) = sinX cosY + cosX sinY by taking 60 and 15as X and Y

=
Nt

respectively
(i) Stepl:
tan15? = tan(45? — 30?)
_ tan45°-tan3p® by " __ tanx—tany
T 1+tan45°tan30° [ tan(x —y) = l-l-mn.rtan}l]
=1

m —“‘E

1k e 2

v3

_3-1

V341

i
(Vi-1) 3+41-2V3 4-2V3

= o= 2 S =

(V3-1) (\3+1) (@ -2 -1
=2—-3

Overall Hint: The value of tan 15 can be found using tan(45-30) with the help of

formula tan(x — y) = % by taking 45 and 30 as x and y respectively

6. Prove the following :cos G = x) cos G = y) — sin (E = x] sin E — y) = sin (x +y)

Solution:
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Stepl:
L.H.5= cos (E — x) COS G — y) — sin G — x) sin G - }-)

= %[Ems (E — x) cos (g = }r)] -+ % [—Zsin g— x) sin (%

VIKRANTADAD=MY"

)|

~3leos(G-x)+ G- +3leos(G-x) - G-}

lees (G-x)+ G- lees((

7% -G

[+ 2cosdcosB = cos(4 + B) + cos(A — B) and —2sind sinB = cos(4A + B) —

cos(4 — B}]
Step2:

Z%XEEDS(%—(I +y})

m
= Cos [E_ (x +}r]]
= sin(x + )
=R.H.5

Hence RHS = LHS

Overall Hint: By multiplying the LHS throughout with 2 and dividing it with ¥z and

using the identity 2cosAcosB = cos(A + B) + cos(A — B)

and —2Zsind sinfB =

cos(A + B) —cos(A — B) We can prove the LHS and RHS as equal

tan [%1' K} (1+ta nx) -

7. Prove that: =
l:-:tn[%—x} 1—tanx
Solution:
Stepl:

We know that,

tan x+tany
i-tanx.tan y

tanx—tany

andtan(x —y) = 0

tan(x + y) =

tan [:E-I-I}

Given, L.H.5= =
tan :—xi
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tan%ﬂan x
S
l—t.am?tarl x

tan%—tan x
L4tand tanx
1+tanx
_ 1-tanx
~ 1-tanx

1+#tanx

_ (1 + tan.r)
"M —tanx

=R.H.5

2

Hence, LHS = RHS

tanx+tany tanx—tan y

Overall Hint:Use the identities tan(x + y) = T tanxiee
In the numerator and denominator of The LHS to prove the RHS

andtan{x — y) =

1+tanx.tan y

cos(m+xcos(—x)

sinin—x}cns{T—;+x}

8. Prove that = cot?x

Solution:

Stepl:
cos{m+xicos{—x)

Given, L.H.5= — =
sin{m—x)cos Z"'Ii

_ (—cosx)( cosx)
" (sin x) (—sinx)

coslx

"~ sinlx
= cotZx
=R.H.5

Hence LHS = RHS
Overall Hint: Cos{m+x) = - cos x and cos (-x) = cos X and sin(r — x) = sinx, ms{% +
x) — sin x in the numerator and denominator of the LHS to prove the RHS

Call: +91- 9686 - 083 - 421 Page 21 of 50 www.vikrantacademy.ons




Class—XI-CBSE-Mathematics Trigonometric Functions VIKRANTADADzZMY"

10.
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cos (3 + x) cos(2m + x) [catc—“ —x) + cot(2m + x]] =1
Solution:

Stepl:

Given, LH.S.= cos (3?" i x) cos(2m + x) [cnt (3?” - x) + cot(2m + x}]

= sinx cosx [tan x + cot x]

. SiNX COsX
=5INXCO5X +—
cosX sinx

sin? x + cos? x
cosxsinx

sinxcosx [

= sin’x + cos®x
=%
=R.H.5.

Hence LHS = RHS.

Overall Hint; Use Cos{@ + x) = sin x , cos{2nm + x ) = cos x and [cnt (3?"— x) +

cot(2m + r)] = tan x + cot x in the LHS to prove the RHS

Prove thatsin(n+ 1) xsinln+ 2)x + cos(n+ 1) xcos{n+ 2)x = cosx
Solution:
Stepl:

Given, LH.S.=sin({n + 1) x sin(n + 2)x + cos(n + 1) x cos(n + 2)x

= %{2 sin(n+ 1) xsin(n+ 2)x+ 2cos(n + 1) x cos(n + 2)x)
= %[cns{(n +1)x —(n+ 2)x} —cos{(n+ 1)x + {n + 2)x}]
+%[m5{{n +1x+in+2xt+cos{iin+1)x—(n+2)x}H

= %x 2cos{(n + 1)x — (n 4+ 2)x}

= cos(—x)
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= COSX
=R.H.5

Hence LHS = RHS
Overall Hint: Multiply the LHS of the equation throughout by 2 and divide with 'z then
use the formula cos(A - B} = cos A cos B + sin A sin B to prove the RHS

11. Prove that cos (ET" + x) — COS ETI' — x) = —Zsinx

Solution:

Stepl:

L.H.5= cos (3—: . i :r) — CO0s (3—:[ = x)

We know that,cosd — cosB = —2sin (%) sin (?)

T {(’T"+r}+(?-x}} L {(?*r}-(%"-r}}

3
- (3;1) )
= sin 2 sinx

= —2sin (rr — ;) simx

I L T
= —2sin (EJ sinx
= —2 ¥ —sinx
V2
= —/2Zsinx
=R.H.5

Hence Proved
Cwverall Hint: Use the formula cosd — cosB = —2sin (%) gin (%) in the LHS to

prove the RHS. Also use sin (rr - %) = sin (E)
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12. Prove that sin? 6x — sin® 4x = sin 2x sin 10x
Solution:
Stepl:
Given, L.H.5.= sin®6x — sin’4x
= (sinbx — sindx)(sinbx + sindx)

sind + sinB = 2sin (?) COs (Zi]and sind — sinB = 2cos (A%B) s5in ﬂ)

2
L= [2eos (S5) sin (25)  [2sin (45) cos (557

= [2 cos 5x sin x][2 sin 5x cos x]

= [2 sin 5x cos 5x][2 sin x cos x]
= sin 10x sin Zx

=R.H.5.

Hence RHS5 = LHS

Overall Hint: Write the LHS using a2 — b*2 = (a+b)*(a-b) then make use of the
formulae sind + sinB = Zsin (%) Cos (%]and sind — sinfB =

2cos (MB] sin (A_E
z 2

to prove the RHS

13. Prove that cos® 2x — cos® 6x = sin4x sin Bx
Solution:
Stepl:
LH.S.= cos®2x — cos’6x
= (cos 2x + cos 6x)(cos 2x — cos 6x)

We know that,

cosA — cosH = —ESiH(A;—B) sin (?)andmsﬂ + cosB = 2cos (%) Ccos (E)

2
So .= [ ~2sin (555 sin (%55)] 200 (555) cos (555

= [—2sin(4x)sin{—2x)][Z2cos(4x)cos(—2x]]

= [2 sin4x sin 2x][2 cos 4x cos 2x]

= [2 sin4x cos 4x][2 sin 2x cos 2x]
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= sinBxsin4x
=R.H.5.
Hence LHS = RHS.

Overall Hint: Write the LHS in the form of a*2 — b*2 = (a+b)"(a-b) and make use of
the formulae cosA — cosB = —2sin (%) sin (?)andmsﬂ + cosB =

2cos (%) COs (?)

To prove the RHS

14. Prove that sin 2x + 2 sin4x + sin 6x = 4 cos® x sin 4x
Solution:
Stepl:
Given, LH.5.= sin 2x + 2 sin 4x + sin 6x

= (sin2x + sinbx) + 2 sin 4x

We know that sind + sinB = 2sin (%) cos (%)

2x+bx

5o,L.H.5.= 2sin (T) cos (ZI_EI

2

+ 2s5indx

Step2:

= 2sin4xcos(—2x) + Zsin4x
= 2sindx [cos2x + 1]

= 2sin4x [2cos®x — 1+ 1]

= 2 sin 4x(2 cos’x)

= 4cos’x.sin 4x

=R.H.5

Hence LH5 = RHS.
Overall Hint: Write sind + sinB = 2sin (%) CoSs (?) to prove the RHS

15. Prove that cot 4x (sin 5x + sin3x) = cotx (sin 5x — sin 3x)
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16.
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Solution:
Stepl:

Given, L.H.5.= cot 4x (sin 5x + sin 3x)

We know that sind + sinB = 2sin (%) Cos (ﬂ)

z
s 4 . fSx+3 Sx—3
So,LHS5= c'.:'h Jc[Esm( s I) cas( £ x)]
sin4x 2 2

cosdx

= 2sin4
sind-x{ sin 4x cos x)

=2cosdxcosx

R.H.5.= cotx(sin5x — sin3x)

Step2:

We know that sind — sinB = 2Zcos (%) sin (ﬂ)

4
S0,R.H.5.= —— [Zcus (5’;3I)Sin (5:-31)]

sinx 2

COSX
= [Zcosdx sinx]

5inx

= 2cosdx cosx
L.H.5.=R.H.5.

Hence Proved

ek ; = | CoOs4dx * Sx+3x 5x—3x X
Overall Hint: Write cot 4x (sin 5x 4 sin 3x) as e {Esm( > )cns( = )] using

formula sind + sinB = 2sin (AZLB) COS ("2;5) in the LHS and cotx (sin5x —

. Cosx Sx+3xy . Sx—3x . . . s
sin 3x) as = EZCD'S( = Jsm( = )] using the formula sind — sinB =

2cos (?] sin (%)

In the RHS

COS9x—00s5x sin2x
Bl thatsin 17x—sin3x cos10x
Solution:
Stepl:
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COS9x—Cos 5x

Glven, LH.5= Sni7x—sinas

We know that,

sind — sinf = 2cos (%) sin (%)andmsﬂ — cosP = —2sin (";—B) sin (?)
- zsin{ﬁ}sin(
2{'ﬂ S[JTI:ZI}S"!{ITI;JI}

2s5in 7x.s5in 2x

‘:U.’—SI}
2

LHS5=

3 2cos10x. sin 7x

sin 2x

cos10x

=R.H.5.

Hence LHS = RHS.

Overall Hint: Change the numerator and denominator in the LHS as S= " <03%X -

. i 5in17x—sin3x
o 2 N X+5X - r—5X
zmz'{"l[?_ﬂgx}lf'?{mzn) with the help of formula sind — sinB =

2
2cos (%] sin (?}andmsﬂ —cosB = —Zsin(%) sin (g)
For the numerator and denominator respectively then simplify it to show that its

equal to RHS

17. Prove that :ngxﬂmEx = tandx

coshx+Ccos3x

Solution:
Stepl:
LH.5= sin5x+sindx

- COS5x+C053x
We know that,

sind + sinfB = 2sin (%) Cos (A;—H)andmsﬂ + cosB = 2cos (%) cos (%}

s fSX+Ax Sx—3x
ESIL‘t{ 2 }L‘GS{ 7 )

L =
ZCEIS[%] EUS{EII 5'[}

Given, LH.S =

B 2sin(4x)cos(x)
~ 2cos(4x)cos(x)

sindx

cosdx
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= tandx
=R.H.5

Hence LHS = RHS

ginSx+sindx

Overall Hint: Change the numerator and denominator of the LHS {c—m”mh)

25 iﬂl: sx:'_uc) cﬂs{s.r—zx}

2 P - r =
Z'—"“S{H;H] as[“f ,] with the help of the formulae sind + sinB =

2sin (A;—B) cos (A;—E)andcasﬂ + cosB = 2cos {?) cos (Azi) then simplify it to
show that its equal to RHS

sinx—siny __ ot K-y

18. Prove that n—
COS x+COS Y 2
Solution:
Stepl:
gsinx—sin
Given, LH.S= ——= 1
cos x+C0s Yy

We know that sind — sinB = Zcos (%) sin (L;B}andcnsd + cosH =

2cos (%) Cos (?)

Hence LHS = RHS

Overall Hint: Change the numerator and denominator of LHS {%} to
zm[gjm{%) using the formulae sindA — sinB = 2cos (ﬁ) sin (ﬂ)andcnsfl +
ZmS[%i]Ims (L;l} % 2

cosE = 2cos (Azﬂ) Cos (%) and then simplify it to show that its equal to RHS
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sinr+sin3x

19. Prove that = tan 2x
CoOsSxy+Co53x
Solution:
Step 1:
Given, LH.S.= Snxtsindx
cosx+Cc0s3x

25i {.‘[’+'J.'[’} ITJ.'—JI’}
. sin 2 Cos 2

= T+Ix [x—3x
ECGS{ 7 }Cﬂb{ Z ]

sin2x

~ cos2x
= tan 2x

=R.H.5.

Hence LHS = RHS.

Overall Hint: Change the numerator and denominator of the LHS (

zsin["'z‘”}cus (’r__fx}

2 cus{ I?I}cus{x__z“}

A

[ sind + sinf = Zsin (,4_;3) cos (ﬂ)]

VIKRANTADAD=MY"

2

[ cosA + cosB = 2cos (%) cos ?)]

sinx+sin3x .J
CoOsx+Ccosix

to

using the formulae Esinﬂ + sinB = 2sin (%) COs (44-2;3)] and

[c‘nsﬂ + cosB = Zcos (#} cos (%E)] to prove the LHS equal to RHS

20. Prove that M =25inx
sin* x—cosx
Solution:
Stepl:
Gvein. [ H.§ = sinyr—sin3x

sin‘x—cos®x

¥ 2co s{“_fx}slnfx;”:l

= [ sind — sinf = Zcos (%) sin (ﬂ)]

—COs2x

2 cos 2x sin(—x) 5 _
= [+ cos“x — sin
—C0Ss 2Xx

¥

x = cos 2x]

—2cos2x sinx

—cos 2x
=2s5inx
=R.H.5.

Hence LHS = RHS.
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21.
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Overall Hint: Change the numerator and denominator of LHS t'M} to

sin® x—cosZ x
2 ms{x?r]siufgj A+E A_p

e using the formulae [sirul —sinB = 2cos (T) sin (T)] and
[cos®x — sin’x = cos 2x] and simplify it to prove the LHS equal to RHS

cosdx+cosix+Ccosix =%

Prove that— : - = cot3x
sindx+sindx+sin2x

Solution:

Stepl:

Gi\"Eﬂ, LH.SZ Ccosdr+Cc083x+Ccos2y

sindx+sindx+sin2x

_ (cos4x + cos2x) + cos3x
" (sindx + sin2x) + sin3x

We know that,
sind + sinB = 2sin (?) cos (t—a)andmsﬂ + cosB = 2cos (?) cos (ﬂ)

2
4x+2x 4x—2x
Zcus( - )cus( - )+c353x

- 2sin (”fx] Cos (4::2:) + sin3x

Step2:

2cos3xcosx + cos 3x

" 2sin3xcosx +sindx

_cos3x(cosx +1)

" sin3x(cosx + 1)

cos 3x

"~ sin3x
=cot3x
=R.H.5.

Hence LHS = RHS

cosdx+cosIxr+Cos2x
sindxr+sin3x+sinZx

Overall Hint: Change the numerator and denominator of LHS(

) to
4X42X 4r—2x
zcos(*5 ) cos(1252)
25in{ﬂﬂ}ms[“;n]+sin3
. fA+E A-B A+B A-B =
2sin (%) COS (T)andmsﬂ + cosB = 2cos (%) cos (T) and simplify it to prove
the RHS

+eosix 2 . 5
using the formulae sind + sinB =
-
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22. Prove that cotx cot 2x — cot 2xcot3x —cot3xcotx =1
Solution:
Stepl:
L.H.5.= cotxcot 2x — cot2x cot 3x — cot3x cotx
= cotxcot2x — cot3x (cot2x + cotx)

= cotx cot2x — cot(2x + x)(cot2x + cotx)

= cotxcot2x — [%] (cot2x + cotx) [“cot(A+ B) =
x+Colx
[mmmtﬂ—l]
cotd+cotB

=cotxcot2x —cot2xcotx 41
=17
=R.H.5.

Hence LHS = RHS.

Overall Hint: take cot3x in the 2™ and 3" term and Use the formula cot(4 + B) =
[mmmtﬂ—l

mmm,] to show that LHS is equal to RHS

4tanx{1-tan® x)

23. Prove thattan4x = B "
1-6tan” x+tan™ x

Solution:
Stepl:

2tan A
We know that,tan 24 = ———~

L.H.5.= tan4x = tan2(2x)

- Z2tan2x
1 —tan?(2x)

Ztanx
2 (i)
_ 1-tan‘x

1 ( 2tanx )3
1-tan®x

StepZ:
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24.

4fanx
_ 1—tanix
T (1-tan®x)®—4tan‘x
(1-tan®x)*

_ 4tanx{1-tan®x)
{1-tan?x)f—4ranx

4tan x(1-tanx)
“1+tantx—2tanfx—4tany

4tanx{1-tan“x)
T1-6tanix+tantx

=R.H.5.

Hence LHS = RHS

Ztanx
Overall Hint: Change the LHS tandx as L"“}z using the formula tan 2A =

WETT
2184 and then expand it to prove its equal to RHS

1—tan®4

Prove thatcos 4x = 1 — Bsin® x cos® x

Solution:
Stepl:
Given, L.H.5= cos 4x = cos2(2x)

= 1 — 2sin®(2x) [ cos24 = 1 — 2sin%A]

= 1 — 2(2sinx cosx)?] [+ sinZA = 2sinAcosA
= 1 — Bsinxcos’x
= R.H.5.

Hence LH5 = RHS
Overall Hint: Write cos(4x)= cos2(2x) and then apply formulae cos24 = 1 — 2sin?A

sin24 = 2sinAcosA to show it equal to RHS

25. Prove that cos 6x = 32 cos®x — 48cos* x + 18 cos?
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SteP1:

Given, L.H.S. = cos 6x

= cos3(2x)

= 4co532x — 3cos 2x

[ cos3A = 4cosA — 3 cos 4]

= 4[(2cos’x — 1)* — 3(2cos®x — 1)]

[+ cos 2x = 2 cos® x — 1]

Step2:

= 4[(2cosx)® — (1)* — 3(2cos®x)? + 3(2cos’x)] — 6cos®x + 3
= 4[Bcos®x — 1 — 12cos*x + 6cos’x] — 6cos®x 4+ 3

=32 cos®x — 48 cos*x + 18 cos’x — 1

=R.H.5.

Hence LHS = RHS.
Overall Hint: Change the terms in LHS by using formulae cos 34 = 4cos®A — 3 cos A

cos 2x = 2 cos” x — 1 and simplify it to prove that its equal to RHS

Exercise: 3.4

Find the principal and general solutions of the following equations:

1. ranx = \E
Solation:

Stepl:
4

We know that tan% = /3and I:EHTH = tan (]T + E) = tan% =3

= = T 4
Thus ,the principal solutions are x = Eandx S

14

And,tanx = tan;
=5 XI= T +§,where nez

Thus, the general solution is= nm + g, wheren € 2
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Owverall Hint ;: The principal solution is m and 4—: and the general solution is nw +

m
;,HEE

2. Find the principal and general solutions of the following equations:
secx =2
Solution:
Stepl:

Given, secx = 2

5
We know that secg =2 andsec?n = sec (2]’[ = %) == sec% =2

5
Thus, the principal solutions are x = Eandx = ?“

StepZ:

m
MNow,secx = secE

™
= CO5X = CO5— [ 5ecxy = ]
3 COSx.

S x=2nxt g,wheren EZ
Thus, the general solution is = Znmw i%,wheren EL

. . L, . 5
Overall Hint: The principal solutions are x = Zandx = =~ and the general solutions

are Znm + g_, wheren € Z

3. Find the principal and general solutions of the following equations:

cotx = —\E
Solation:
Stepl:

We know that -:ut% =43
Sn,mt(rr == E) = —cut% = —v/3andcot (Err = E) = —cut% =3
i.e.,cot (EFI:] = —ﬁandcnt(%) =—3
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5 11
Thus, the principal solutions are x = fandx = TH

StepZ:
Mow,cotx = cot E)
6

S5m
= tanx = tan—
6

1

cotx

tanx =

5w
= x=nr+ ?,where el

Thus, the general solution is= nm + '%I,where nez

VIKRANTADAD=MY"

Overall Hint: The principal solution is x = ET:andx = 1%“ and the general solution is

nmw + %",where nEZ

4. Find the principal and general solution

cosecxy = —2
Solution:
Stepl:
Cosecxy = —2

We know that cnsec% =5

T m m w
Also, cosec (]‘I’ + E) = —Cosec_ = —Zandmsec[ZH - E] = —cosec_ = -2

i.e., cosec (2—”) = —2andcosec (“TH) ==

7 11
Thus, the principal solutions are x = ?“andx = Tn

Step2:

i 4
Mow,cosec X = Cosec (?)

. TR 1
= ginxy = sin— |sinx =
G COSEC X

7
= x=nm+ (—ljn?n,wheren €EZ

Thus, the general solution is= nr + (—1}"??“ ,wherene Z
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Owverall Hint: The principal solution is x = %andx = 1%" and the general solution is
nw+ (—1)" f‘,:1,1.l.rhrererr1 eZ

5. Find the general solution for each of the following equations:
cos4x = cos2x
Solution:
Stepl:
Given, cosdx = cos2x

= cosdx —cos2x =0

cosdx —cos2x = —2Zsin (H;H) sin (h;n)
A+ R A—RH
w cosd — cosB = —Esin( )sin( )l
2 2
StepZ:

= —2s5in3xsinx =10

= sin3x = 0 orsinx =10
= 3x =nworx =nm,wheran€ Z

ik
Thus, x = = orx = nm, wheren € Z

. . : i}
Overall Hint: The general solution is x = —or x = nm, wheren € Z

Use cosAd — cosB = —2sin (%) sin (%33

6. Find the general solution for each of the following equations:
cos3x +cosx—cos2x =10
Solution:
Stepl:

Given, cos3x + cosx —cos2x =10
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Jx+x dx—x
=:2cus( 2 )ms( 2 ]—mst:[]

A+ B A—BH
[ cusﬂ+cusﬁ‘=2ms( 5 )cus( 7 )l

StepZ:
= 2cos2xcosx —cos2x =10
=S cos2x(2cosx—1)=0

= cos2x =0or2cosx—1=10

= cos2x =0 orcosx =%
Therefore, 2x = (Zn + 1) Eormsx = cas%, wheren EZ

Thus,x = (2Zn + l]Eurx = Znmw + %,where nez

Overall Hint: The general solution is x = (2n + I)Eor x = 2nn ig.where nez

Use cosd + cosB = 2cos (%J COS (%)

7. Find the general solution for each of the following equations:
sin2x +cosx =10
Solution:
Stepl:
Given, sin2x +cosx =10
= 2sinxcosx +cosx =10
[+ sindx = 2s5ind cosA]
= cosx (2sinx+1)=10

=cosx =0or2sinx+1=10

Step2:
scosx=0=2x=02n+ 1]%.where nez

Also,2sinx+1 =10

= sinx =——
2
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y T : - & T T
= ginx = —sin— = sinx = sin (]‘T —) = 5in—
[ [ 6

7
= x =nm+ (—1)" ?u.where neEZ

Thus, the general solution is x = (2n + l}gnrx =m 1" ?ﬁ—”.wheren EZ

Overall Hint: The general solutionis x = (2n + 1}%“”‘ = nr + (—1)" %ﬁ,where ne

Z Use sindx = 2sind cosA4

8. Find the general solution for each of the following equations
sec?2x = 1 —tan 2x
Solution:
Stepl:
Given, sec?2x = 1 —tan 2x
1+tan’2x = 1 —tan 2x

= tan?2x = —tan 2x

= tan?2x + tan2x = 0
Stan2x(tan2x +1) =20
Stan2x=00rtan2x+1=0
MNow, tan 2x = tan0

= 2x =nw+ 0, Wheren €Z

StepZ:

nm
= wheren € 2

tanZ2x+1=10
= tan2x =—1

T T im
= tan 2x = —tanz = tan 2x = tan(rr—E = tanT

So0.2x = mr+%. wheren € Z

nm in
= x :T+?.wheren =)
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z nm mm 3n
Thus, the general solution is x = ?nrx == + & wheren € Z

f y " 3
Owverall Hint: The general solution is x = "Z—"nr X = % + ?". where n € Z , Use sec?2x

1 + tan?2x. Take tan2x common.

9. Find the general solution for each of the following equation
sinx +sin3x +sin5x =0
Solution:
Stepl:
Given, sinx + sin3x + sin5x =0
(sinx + sin5x) + sin3x =0
= 2sin (sz) Cos (I_TEI) + sin3x = 0

, ) A+ B A—B
[ 51m4+5|n5‘=25in( 7 )ms( 7 )]

= 2sin3xcos(—2x) +sin3x =10
=sin3x(2cos2x+1)=10

=sin3x=0o0r2cos2x+1=10

= sin3x = 0 orcos2x = -3

sindx =10

Step2:
3x = nm,wheren € Z

nm
=:-x=T.wherenEE

2x = ——
COS X 2

T T 2
cos 2x = —cusi = C05 2X = COS (]T G E) = CDS?

50,2x = 2nm izTH. wheren € Z
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m
== nﬁi?wherﬂnez

Thus, the general solution isx = "Tuc:rx =nr+ % wheren € Z

Overall Hint: The general solution isx = rtT“q:nrx =nw+ % wheren € Z, Use sind +
sinB = 2sin (%) COS %)

Miscellaneous Exercise

in 5n
1. Prove that:2 cos Ecus— + cusﬁ + cnsﬁ =

Solution:

Stepl:
3§
Given, L.H.5.= Ecnsﬁcns— + cus— + msﬁ
.-IJ'I:+5_ Jﬂ'_Eﬁ'
s il 13 " 13 13 13
Zcusucns + Zcus( 2 ")cus( 3 )
X+ 5
[cosx +cosy =2 cas( }r) cas{ y]]
3 4 O + 3 (4H) ( b
i, Sl kel Fid] .
Cos 131:05 13 cos 3 CoS 3
Step2:
2 4 O +9 (4:!1) ( T )
= Lhide ot il DR
Cos 3 Cos 3 CO5 3 CoS 3
2 b Om s (4rr)
= B — At X
Cos 3 cosH Cos 3

9 + 4 91[ 41[
” R g TR
= ZCDSE 2cos | 2 2 13 ) cos 13 2 13
= i g 5]’!’)
= 4cos 13 -:Ds EE-
(D ¥ COS )
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=0
=R.H.5.

Hence LHS = RHS.
Overall Hint: Use cosx + cosy = 2 cos (%} cus{?} in the :LHS to prove it is
equal to RHS

2. Prove that:(sin 3x + sinx) sinx + (ms 3x- cnsx} cosx =10
Solution:
Stepl:
Given, LH.5.= (sin3x + sinx) sinx + (cos 3x — cosx) cos x
= sin3x sinx + sin®x + cos 3x cosx — cos” x
= (sin 3x sin x + cos 3x cos x)+(sin’x — cos®x)

= cos{3x —x) — cos 2x) [+ cos(A — B) = cosA cosB + sind sinB &cos2d =
cos®A —sin®4 ]

= cos2x — cosdx
=1

=R.H.5.

Hence LH5 = RHS..

Overall Hint: Use cos(A — B) = cosA cosB + sind sinB &cos24 = cos’A — sin°4 to
prove LHS is equal to RHS

3. Prove that:(cosx + cosy)* + (sinx — siny)? = 4 cos? :-‘.-;-_y

Solution:

Stepl:

Given, LH.5.= (cosx + cosy)? + (sinx — siny)?

= cos®’x + cos’y + 2 cos x cos y + sinx + sin’y — 2sinx siny

= (sin’x + cos®x)+(sin’y + cos?y) + 2(cos x cos y — sinx sin y)
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=(1)+ (1) + 2cos{x + ¥) [+ cos(A + B) = cosA cosB — sind sinB]

Step2:
= 2[1 4 cos(x + y)]

=2 [stz (?)] [+ 1+ cos24 = 2cos®A ]
- o2 (37

=R.H.5.

Hence LHS = RHS.

Overall Hint: Use cos(A + B) = cosA cosB — sind sinB , 1 + cos 24 = 2cos®4
(a+b)*2 = (a2+b*2+2ab) , (a-b)"2 = (a*2+b"2-2ab) to prove LHS is equal to
RHS

4. Prove that:(cos x — cos ¥)* + (sinx —siny)® = atsin”-%‘v

Solution:

Stepl:

Given, L.H.5.= (cos x — cos ¥)° + (sinx — siny)*®

= cos®x + cos’y — 2 cosx cos y + sin®x + sin’y — 2sinx siny
= (sin’x + cos®x)+(sin’y + cos®y) — 2(cosx cosy + sinx siny)

=(1)+4+(1)—2cos(x—v)

Step2:
[ cos(A — B) = cosA cosB + sind sinR]
= 2[1 — cos(x — y)]

=32 [1 = (1 — 2sin? (?))] [+ 1— cos2A4 = 2sin?A]
= 4sin? (xz;}r)
=R.H.5.

Hence LH5 = RH5.
Overall Hint: Use (a-b)*2 = (a*2+b"2-2ab) , 1 — cos24 = 2sin’4 ,
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cos(A — B) = cosA cosB + sinA sinB to prove LHS equal to RHS

5. Prove that:sinx + sin3x + sin 5x + sin 7x = 4 cos x cos 2x sin 4x
Solution:
Stepl:
Given, LH.S.=sinx + sin3x 4+ sin5x 4+ sin7x

= (sinx + sin 5x) + (sin 3x + sin 7x)

7si (x+5x) (x—Ex)+2 ) (3x+?x) (31—?1)
= 25in 2 COS 2 sin 2 COS 5

; A+ B A—B
[ 51nﬂ+5inﬂ'=25iu( > )ms( 3 )]

= 2s5in3x cos(—2x) + 2 sin 5x cos(—2x)

StepZ:
= 2sin3x cos2x + 2 sin 5x cos 2x

= 2 cos 2x (sin 3x + sin 5x)

9si (31+5x) (31—51
sin 2 Cos 2 )]

= 2cos2x

= 4 cos 2x sin4x cos(—x)
= 4cos2xsindxcosx
=R.H.5.

Hence RHS = LHS
Owerall Hint: Use sind + sinB = 2sin (:ﬁ) cos (?) formula to show that the
LHS is equal to RHS

sin7x+sin5x )+ (sin9x+sin3x)
Prove that —-
(cosTx+cos5y)+(cosdy+cos3x)

= tanbx

Solution:

{sin7x+sin5x)+(sin%x+sin3x)
(cosTx+Cos5x)+(cos9x+coslx)

Given, L.H.5.=

We know that,
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A+ B A—B
sinA+sinH‘=25in( 3 )cus( 2 )&msd+msﬂ
- (A-E-E) (A—E)

= 2cos > Cos >

Slictes e
o e )

2s'm{

LH.5. = {{Ems{

Step2:

2sin6xcosx 4+ 2sinbx cos 3x

2cosxcosx + 2cos bx cos 3x

_ Zsinbx (cosx + cos 3x)

"~ 2cos6x (cosx + cos 3x)

sin 6x

cos bx

= tan 6x
=R.H.5.

Hence LHS = RHS.

D'u'erall Hlﬂt Chaﬂge the LHS{ (sin7x+sin5x)+(sin9x+sin3x) tﬂ
{cosTx+cos5x)+(cosdx+cos3x)

[asin( %5 )cos( == hefasinC Hos( 5 )
[2cos(Z2E)c 03{%}}+{2:as[“2ﬂ}cas{¥]} using formula

+ B A—BR
sinA+sinH‘=25in( 3 )cus( 5 )&cnsA+cnsB

- (A + B) (A = .E')
= 2cos 2 COS 2

And show it is equal to RHS

i = 5 ; x 3x
7. Provethat:sin3x 4 sin2x —sinx = 4 sinx cos— cos—

Solution:
Stepl:

Given, L.H.S.5in3x +sin2x —sinx = sin3x + sin2x —sinx

) 2yr+xy [2x—x
=sindx 4+ Ecas( > )sm( > )

A+ B A—BR
-:sinA—sinE=2cns( 2 )sin( 2 )]
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in3x+ 2 W
= s5in3x cos—sin—
2 2
i 3x 3x+ 2 3x  x
= SIHTCGS? EDSTSIHE
—2 3;1:(_ 3x+ : x)
= 2cos 2 sin 2 sm2
3 3x x 3x x
- s Ay =
=2cns? 25in 22 2 lcos %

Step2:

A+ B A—B
[ siru1+sinE=25m( 2 )cas( )]

2
2 Jx 51 X
= 2cos 2 sinx cos (2)

X 3x

= 4sinxccs—cns?

=R.H.5.
Hence LHS = RHS.

Overall Hint: Change LHS sin 3x 4 sin2x — sinx to sin3x + 2cos (_zx;x) sin (zl_x)
by using the formula

S5ind — sinfi = 21:35(%) sin (? use sind + sinB = Zsin (%) COS (%) for

similarly changing the RHS and showing they both are equal

Py & x X 4 .
8. Find sin-, cos Eandtanilntan x=—2,xin quadrant II

Solution:

Stepl:

Here, x lies in second quadrant.
T

SD,E X<

r x =
= i ey
2 2

Call: +91- 9686 - 083 - 421 Page 45 of 50 Wi vikeantacadenmy.on




Class—XI-CBSE-Mathematics Trigonometric Functions VIKRANTADADzZMY"

Therefore, sin%. cos % ,tan %Itesinftrstquadrant so they all are positive.

; 4
Given,tanx = -
2tanA
We know that ,tan 24 = 2
1—tan24
- 2tau':-”
otanxy = —=5
1—I:HH‘E
P
4 ZtanE
P

3 fetant?®
| tem2

= —4(1 - tanzg) = ﬁtan%

StepZ:

o - x
= 4tan E—Etani—ll =

x x
= 2tan’=—3tan=—2 =0

2 2
= Etanzf— 4tan£+tan£— 20
2 2 ¥y S
x x x
= Ztani(tani— 2) +1 (tanE— 2) =

= (tan%— 2)(2tan§+ 1) —=1]

tanZ = ZortanZ = -1

2 2 2

X X x = -
tan- = 2 [tan 3 Cannot be negative as Zisin first quadrant]
Stepd:

x X
g 2
secc— =14 tan“ -

2 2

X
sec2§=1+{2)2

- S 5
= sec’ o =
2
= secg =45 [srec;—f Cannot be negative as ;ﬁ is in first quadrant]
x: 1
= 05— =—
2 V5

Call: +91- 9686 - 083 - 421 Page 46 of 50 www.vikrantacademy.ons




Class—XI-CBSE-Mathematics Trigonometric Functions VIKRANTADADzZMY"

Therefore, tan% =2

sin=

L-2

cos>
2

. x
= 5in— = EEDSE

e 2
Therefore, sin- = —=
2 V5

Ztant

s then find similarly values of
2

Overall Hint: Find tan= using tan2x =
2 1-tan

- X . . X X X £ S x
sin=, cos- using sin- = tan-cos— and cos— = sin—/ tan=
2 2 2 2 2 2 2 z

9. Find sin%. i:usgand tan%fc:-r Cosx = —%.x in guadrant 11

Call: +91- 9686 - 083 - 421 Page 47 of 50

Solution:

Stepl:

Here, xliesinthirdquadrant.
SOM<x < 3—;

T x 3In

=S oo
2 2 4
It is known that sin % is positive whereas, cusg andtan ;—L are negative, lies in third
guadrant.
. 1
Given,cosx = — 3

We know that,cos 24 = 2cos?4 — 1

SO,C05X = Emsz% el |
1 X
= —§= 2ecos=——1

=:u:l:rsz§= 1+casx= 1+[:_%)= ) _

2 2 T

X " 1
= cos—=+1+—
2 43
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StepZ:
X . o X ..
Whereas, cos; is negative as - lies in second quadrant.
x 1
S50,005—=——
2 V3

We know that, sin4 + cos?4 = 1

,21+(1)z :
s — e =
2 W3

1
i 2—:1——
5in ) 3

Stepd:

X + x =
But sin Is positive as 2 lies in second quadrant.

R 2
S0.5IN-= |-
! 2 3

= X
+ sinz
Alsotan= =—3
2 CO5—
2
z
x 3
s
V3

Therefnre.tan% = —w.-'rf
Overall Hint: Find

x i
COs 7 using

cos 24= 2cos?A — 1 and then the values of

X
. i | EI
sin-= |/1-cos 3

2

2tanl
2

X
tan=using tanxy = ———=
2 E 1—I:-=1|:|2;
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: ; 1
10. Find sm%. ms% and tang forsinx = 3 Xin quadrant 1L

Solution:

Stepl:

Here,x lies in second quadrant.
Sn,g L -

[ X m
= —<—<—
4 2 2

g X x = .
That means sinz,cosZ, tan; lies in first quadrant.
; : 1
Given, sinx = =

We know that, sin’4 + cos’4 = 1

2

sinx + cos®x = 1

1 2
=cos’x=1-— (—)

4

3 . 1 15
= = _————
Cosx T T

v15

cosx =+——

4
Step2:

But cos x is negative as x lies in second quadrant.

Vit

50,005 = S
X 1—cosx v
sinf— = ———[+ cos24 = 1 — 2sin?4]
2 .
V15
G = a7
2 2
_.x 4415
sinf—=———
2 8
i 3¢ 44415 P G X,
sin— = ( 8 ) [smz is positive as Elres. in first quadrant]
cos2 i = Lo [~ cos2A = 1 — 2sin?A4]

2 2
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1— V15
X
P 4
Cos*— =
2 2
¥ . 2—=N15
cos™—=
2 B
x 4—1F x . .
oS = ( i ) [cus; Is positive as 5 lies in first quadrant]
Stepd:
s X
Sin-
Also,tan= = : <
2 cos3
(4+1.-'E)
x
tan—= B
2 (4—vﬁ)
B
X 4 +4/15
=tan—- =

4+v15 4+415
= *
4—v15 4+415

2
(4+ V15
16— 15
= 4 +115

Therefore, the values of sing .cosg,tang are J(H;H), J[4_;15) and 4 + 15

Overall Hint: First find cos x using the formula sin®A + cos?4 = 1 then proceed
accordingly
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