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Trigonometric, Or Circular, Functions

EXERCISE 154 PAGE: 527

-V3
Q.1.Ifcos 0 = %_ and 0 lies in Quadrant lll, find the value of all the other five
trigonometric functions.

. . -3
Solution: Given:icos 8 = —
0
90A1'r/2
2" Quadrant (Q2) 1 Quadrant (Q1)
Cosecant All
sin +
1800 * 0° 3600
< >
n 0 2m
Tangent Secant
Cotangent cos
- -
31 Quadrant (Q3) 4t Quadrant (Q4)
A
2700 r3ﬂ/2

Since, 6 is in 1l Quadrant. So, sin and cos will be negative but tan will be positive.
We know that,
cos? 0 +sin?0 =1

Putting the values, we get

(_

=}§+sinz[-}= 1

2
) +sin2 0 = 1 [given]

=
v

2

3

4

= 5in“f =1—
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. 4—-3
= sin’@ = —

. 1
= §in%0 = -
&

. 1
=:»sml’:"|'=J;1I

" 1
= 5inf = i;

Since, 0 in IlI¥ quadrant and sin® is negative in IlI® quadrant

~sinf =—-
Now,

sin B
tanf =

cos8

b=

cosecH =—
sin 8

Putting the values, we get

cosecH =

N||—|’“L

=2

https://byjus.com
e


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

R S Aggarwal Solutions for Class 11 Maths Chapter 13-
m BYJU'S Geometrical Progression

The Learning App

1
sech = B

2
oo 2
=
Now,

1
cotB =

tan B

Putting the values, we get

cotO =%

wl

= V3

Hence, the values of other trigonometric Functions are:

Cos0 |SinfB | Tan© | Cosec 6 | Sec B | Cot O

2
V3

|
o
il

Q.2.Ifsinf = _71 and 0 lies in Quadrant IV, find the values of all the other five
trigonometric functions.

Solution: Givensin 8 = -
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QOC'A?T/Z
2" Quadrant (Q2) 1t Quadrant (Q1)
Cosecant All
sin +
1800 + 0° 3600
< >
m 0 2n
Tangent Secant
Cotangent cos
+ +
3" Quadrant (Q3) 4th Quadrant (Q4)
‘
2700 73]_[/2

Geometrical Progression

Since, 6 is in IV!" Quadrant. So, sin and tan will be negative but cos will be positive.

We know that,

sin2 0 + cos? 0 =

1

Putting the values, we get

(—32 +cos’B=1

1
= -~ 4 cos*0 =
4
ZH
= c05°0 =1
4-1
= cos’h = "—
4
= cos’B =2
= cosB = |-
V3
=}msﬂ=+?

Since, 0 in IV quadrant and cos8 is positive in V" quadrant

[given]
1

1

4
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1

7% ]

v

% P50 =—
2
Now,
sin B
tan b =
cosB

Putting the values, we get

cosecH =—
sin 8

Putting the values, we get

1
cosech =—
Tz
=.2
Now,
sech =
cos8

Putting the values, we get

1
sechb = =
=
o B
==
Now
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1
coth=———
tan @

Putting the values, we get

cotD =il

Hence, the values of other trigonometric Functions are:

CosB |5inB Tan O | Cosec B | Sec B | Cot©

V3 1
2

Sl

1
V3

Q. 3. If cosec 6 = g and 0 lies in Quadrant Il, find the values of all the other five
trigonometric functions.

. . 5
Solution: Given:cosec 8 = 2

90°ATr/2
2™ Quadrant (Q2) 1%t Quadrant (Q1)
Cosecant All
sin +
1800 + 0° 3600
- Ll
m 0 2n
Tangent Secant
Cotangent cos
- +
3 Quadrant (Q3) 4t Quadrant (Q4)

A
2700 4 3n/2

Since, 0 is in 1" Quadrant. So, cos and tan will be negative but sin will be positive.
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Now, we know that

Putting the values, we get

sinB =

0 | o e

, 3
sinB ==
5

()
We know that,
sin28 + cos208 =1

Putting the values, we get

2 2
(:) +cos?B=1 .
3 [from (i)]
2 z
=54 608* 0 =1
25

9
= cos’B=1——

25
259
= cos’h ="—
25
a
= 05°0 = —
25
1a
= cosB = [—
25

Since, 0 in 1I"¥ quadrant and cos6 is negative in 1I"d quadrant

4
~cosB=—-
b1

Now,
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5in B

tanf =

cos8

Putting the values, we get

3

tanEl:—E;
-
(=)
=?>< —_—
5 4
oo Y
T4
Now,
secﬁzmsa

Putting the values, we get

1
sech = —
g
- 5
4
Now,
cotB =
tan B

Putting the values, we get

cotB =

hlwl“

3

Hence, the values of other trigonometric Functions are:
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Cos0 |SinfB | Tan© | Cosec 6 | Sec B | Cot O
4 3 3 5 5 4
5 5 4 3 4 3

Q. 4. If sec 6 V2 and 0 lies in Quadrant IV, find the values of all the other five

trigonometric functions.

Solution: Givensec 6 =2

90°ATr/2
2" Quadrant (Q2) 1% Quadrant (Q1)
Cosecant All
sin +
1800 + 0° 3600
< >
m 0 2n
Tangent Secant
Cotangent cos
+ +
3" Quadrant (Q3) 4™ Quadrant (Q4)
A
270°r3ﬂ12

Since, 0 is in IV!" Quadrant. So, sin and tan will be negative but cos will be positive.

Now, we know that

cosb =
secd

Putting the values, we get

|-

Ba

cosO =
v

(D)
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We know that,
cos?28 +sin?20 =1

Putting the values, we get

1 2
(—_) + Sillz 0=1
V2

[Given]
1 .
== 5+ gsin“0=1

: 1
= sin’6=1—-

. 2—1
= §in%?@ = —

. 1
— 511129:5

. 1
=4 5Nl = J;

= sinf = +

il

Since, 6 in IV!" quadrant and sin® is negative in IV"" quadrant

. ik
2:8I0 =—-=
W2
Now,
sin B
tanB =
cos8

Putting the values, we get

1|"

(]

tan B =

4
1

il
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Now,

cosecH =

Sin

Putting the values, we get

E

cosech = —
Tz
= V2
Now,
1
cotB = =

Putting the values, we get

coth = =
1

=—1

Hence, the values of other trigopnometric Functions are:

CosB | SinB Tan 6 | Cosec 8 | Sec 6 | Cot B

1 1 |-1 -2 V2 -1
V2 V2
i 2\."3
sinx =——
Q.5.If 5 and x lies in Quadrant lll, find the values of cos x and cot x.
F: Ey"E
SINX=——
Solution: Given: 3
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Geometrical Progression

90°ATr/2
2™ Quadrant (Q2) 1%t Quadrant (Q1)
Cosecant All
sin +
1800 + 0° 3600
- Ll
m 0 2n
Tangent Secant
Cotangent cos
- +
3 Quadrant (Q3) 4t Quadrant (Q4)
‘
2700 r3'l'r/2

Since, x is in llI¥ Quadrant. So, sin and cos will be negative but tan will be positive.

We know that,
sin? x + cos? x = 1

Putting the values, we get

(

24
= —+cos?x=1
25

-5
26
> ) +cos’x=1

[Given]

24
= o8k =1—-=
25
= 25-24
= CO§ X — ——
25

2 1
= CO5"X =
25

||1
= (08X = |—
23

1
= cosx =1-
b=
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Since, x in llI"d quadrant and cos x is negative in IlI¥ quadrant

1
S COSX = —=
5

tanx =—%+
T
=—"%(-5)
=26
Now,
cotx =
tanx

Hence, the values of other trigopnometric Functions are:

Cosx |Sinx |Cotx

1 2\{3 1
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T
and— <x<m

Cos X = 3
Q. 6. If 4 - , find the value of sin x.
V15
i . COSE ==
Solution: Given:. 4
To find: value of sinx
[1]
QOATr/Z
2" Quadrant (Q2) 1* Quadrant (Q1)
Cosecant All
sin +
1800 + 0° 3600
X >
b1 0 2n
Tangent Secant
Cotangent cos
+ +
3" Quadrant (Q3) 4th Quadrant (Q4)

A
2700 r 3n/2

_ Tex<m
Given that: 2

So, x lies in 1I"Y quadrant and sin will be positive.
We know that,
cos? 0 +sin?0 =1

Putting the values, we get

s 2
(—i) +sin’8=1
% [Given]

15 :
= —4sin’B=1
16

. 15
=sin?f=1-—=
16

https://byjus.com
e


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

R S Aggarwal Solutions for Class 11 Maths Chapter 13-

[BYJU'S

The Learning App

= §in%h =

. 1
= §in%0 = —
= 5inf = |—

16

" 1
= 5inf = i;

Since, x in 11" quadrant and sin® is positive in 11" quadrant

\ 1
=~ 8inf =-
4

3
secXx=—2andm<x < —

Q.7.If
trigonometric functions.

Solution: Given: secx =-2

90°ATr/2
2" Quadrant (Q2) 1* Quadrant (Q1)
Cosecant All
sin +
1800 + 0° 3600
X >
m 0 2n
Tangent Secant
Cotangent cos
+ +
3" Quadrant (Q3) 4t Quadrant (Q4)
A
2700 r3]‘r/2
3an
) TM<X< —
Given that: z

Geometrical Progression

2 , find the values of all the other five

So, x lies in 11l Quadrant. So, sin and cos will be negative but tan will be positive.

Now, we know that

https://byjus.com
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COSX =

SeCK

Putting the values, we get

1
COSX =—

-2 (i)
We know that,
cos?x + sin?x =1

Putting the values, we get

(—})2 +sin?x=1
2 [Given]

1 .
=};—f—sm2x= 1

: 1
= sinx=1—7

i S2F 4—1
= S5IN"Y = —
4
w2 3
= 51" X = -

4

=5 5INMX =

T

: V3
= sinx = i?

Since, x in lll"d quadrant and sinx is negative in Il quadrant

; va
S 85N = ——
2
Now,
sinx
tanx =

COSX

Putting the values, we get
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B
tanx = —=

i
__ N3
at2)
=3
Now,
cosecx =

sinx

Putting the values, we get

1
cosecx = —

2

2
S

Now,

cotx =
tanx

Putting the values, we get

cotx =

e

Hence, the values of other trigonometric Functions are:

Cosx |Sinx |Tan x | Cosecx | Secx | Cotx

ol
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Q. 8. A. Find the value of

SIEJ

s11

Solution:

10
3)31
30

1

To find: Value of sin =
sinEI = sin(lﬂn 25 ETE)
3 3
& 1
= sin (5 X (2m) + ETE)
Value of sin x repeats after an interval of 21, hence ignoring 5 x (21)
2 1
= sin (ETE)
L v
= gin (5 x 180 )
= sin 60°

3 : V3
= [ sin 60° = —]
2 2

Q. 8. B. Find the value of

[l?ﬂ:]
cos| —
=

—

Solution:
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8

2 17
16

1
To find: Value of cos 17711
cos? = CO0S (STII + :—ELT[)
= COS (4 X (2m) + in)

Value of cos x repeats after an interval of 21, hence ignoring 4 x (21)

1
= COs (— TE)
2

1 a
= COS (E * 180 )
= cos 90°
=0 [~ cos 90° = 1]

Q. 8. C. Find the value of

257
fan
v o
Solution:
8
3 25
24
1

To find: Value of tan %5"
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We know that,

tan(-6) = -tan 6

tan(— Ej“) = —tan (?I) = —tan (BTF + in)
= —{an (4 X (2m) + gTE)

Value of tan x repeats after an interval of 21, hence ignoring 4 x (21)
1

=-—fan (5 TE)
1 o

== tan(a x 180 )

= -tan 60°

=3

[ tan 60° = V3]

Q. 8. D. Find the value of

13.‘-!:1

!

cot

Solution: To find: Value of cotl%n
We have,
cot22

4

Putting ™ = 180°

13=180°
—e

= cot (13 x 45°)
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= cot (585°)

= cot [90° x 6 + 45°]

= cot 45°

[Clearly, 585° is in Il Quadrant and the multiple of 90° is even]
=1 [+ cot 45° = 1]

Q. 8. E. Find the value of

—25n 1
3 )

SeC

. sec(— —)
Solution: To find: Value ol 3

We have,

25m 25m
SEC(— —) el ) e
3 3

[+ sec(-8) = sec 0]
Putting ™ = 180°

253180

= sec[25 x 60°]

= sec[1500°]

=sec [90° x 16 + 60°]

Clearly, 1500° is in Ist Quadrant and the multiple of 90° is even
= sec 60°

= o [ sec60® = 2]
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Q. 8. F. Find the value of

—41r
4

CoscC

41w
) _ cnsec(— —)
Solution: To find: Value ol 4

We have,
41w 41n
CDSE‘C(— T) = == EOSEET

[+ cosec(-0) = -cosec 0]

Putting ™ = 180°

41x180

= — C0s5ecC

= -cosec[41 x 45°]

= -cosec[1845°]

= -cosec [90° x 20 + 45°]

Clearly, 1845° is in Ist Quadrant and the multiple of 90° is even

= -cosec 45°
_ _yp [ cosec45° = 2]

Q. 9. A. Find the value of

sin 405°

Solution: To find: Value of sin 405°
We have,

sin 405° = sin [90° x 4 + 45°]

= sin 45°

https://byjus.com
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[Clearly, 405° is in ISt Quadrant and the multiple of 90° is even]

=— [+ sin4b° = %}

v

=
MI| B

Q. 9. B. Find the value of

sec (-1470°)

Solution: To find: Value of sec (-1470°)

We have,

sec (-1470°) = sec (1470°)

[+ sec(-8) = sec 0]

=sec [90° x 16 + 30°]

Clearly, 1470° is in Ist Quadrant and the multiple of 90° is even

=sec 30°

2 H i
:E[' sec30° = ﬁ]

Q. 9. C. Find the value of

tan (-3009)

Solution: To find: Value of tan (-300°)

We have,

tan (-300°) = - tan (300°)

[+ tan(-B) = -tan 6]

= - tan [90° x 3 + 30°]

Clearly, 300° is in IV!" Quadrant and the multiple of 90° is odd

= - cot 30°

_ _y3 [7 cot30° = V3]
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Q. 9. D. Find the value of

cot (5859)
. . 131
Solution: To find: Value of cotT

We have,

cot (585°) = cot [90° x 6 + 45°]

= cot 45°

[Clearly, 585° is in Il Quadrant and the multiple of 90° is even]
=1 [+ cot45° = 1]

Q. 9. E. Find the value of

cosec (-750°)

Solution: To find: Value of cosec (-750°)

We have,

cosec (-750°) = - cosec(750°)

[+ cosec(-0) = -cosec 0]

= - cosec [90° x 8 + 30°]

Clearly, 405° is in It Quadrant and the multiple of 90° is even
= - cosec 30°

= -2 [+ cosec 30° = 2]

Q. 9. F. Find the value of

cos (-2220°)

Solution: To find: Value of cos 2220°

We have,

cos (-2220°) = cos 2220°
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[+ cos(-8) = cos 0]

= cos [2160 + 60°]

= cos [360° x 6 + 60°]
= cos 60°

[Clearly, 2220° is in It Quadrant and the multiple of 360° is even]

Pa |

[+ cos60® = %l

Q. 10. A. Prove that

2 TC a TC a TC » TC
tan - —+2cos —+3sec  —+4cos — =28
3 4 6 2

s

Solution:

To prove: tanzg +2 coszg—t— 3 seczg +4 mszg =8
Taking LHS,

=tan? < + 2cos?= + 3sec?= + 4cos?

Putting ™ = 180°

i

180 180 180
= tan” —+ 2 CDSET 13 secz? + 4 cos

= tan? 60° + 2 cos? 45° + 3 sec? 30° + 4 cos? 90°

Now, we know that,

tan 60° =3

cos45"° = i_
V2

sec30® = i,_
yv3
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cos90° =10

Putting the values, we get

= (wﬁ)z +2 % (%,5)24' 3 % (%)EJF 4(0)?2

—34+2x2+3x%-:
2 3

=3+1+4
=8

= RHS

- LHS = RHS

Hence Proved
Q. 10. B. Prove that
. T . T T . K #. 7
s —cos0+ s —Ccos—+ SN —Cos — =—
4 4 3 6 4
Solution:

ar: oL . T T | o e T
sin—cos0 + sin—cos—+ sin—cos— =-
To prove: 4 4 3 b &

Taking LHS,
= SiHE_EDSD + sin—cos— + sin=cos—
& 4 4 a &
Putting ™ = 180°
180 180

. 180 ., 180 180 ,
=sin—ocos0 +sin—-cos— +sin—-cos—
& 4 4 3 6

= sin 30° cos 0° + sin 45° cos 45° + sin 60° cos 30°

Now, we know that,
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= RHS
«~ LHS = RHS
Hence Proved

Q. 10. C. Prove that

. | - 2:"[ T T n T
45”135”1 ——-‘3cns—tan——ccﬁsec-::4

o —

. m . ™ T T T
) 4sin—sin®—+ 3 cos—tan—+ cosec’-= 4
Solution: To prove: 6 3 3 4 2

Taking LHS,

https://byjus.com
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w i | N m m a1y m
= 4sin—sin®—+ 3 cos—tan— + cosec?—
[ 3 3 &4 2

Putting ™ = 180°

180

. 180 , 180 180 180
= 4sin— sin® — +3cos—tan—+ coserzT

= 4 sin 30° sin? 60° + 3 cos 60° tan 45° + cosec? 90°

Now, we know that,

sin30° = =
2
sin 60° = ¥
2
cos60° = 2
.4
tan 45° =1
cosec 90° =

Putting the values, we get
1 7\ 1
=4><—><('“—) +3x-x1+ (1)
2 2 2

—2x34341
4 2

= RHS
~ LHS =RHS

Hence Proved
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EXERCISE 15B

Q. 1. Find the value of

(i) cos 840°

(ii) sin 870°

(iii) tan ( - 120°)
(iv) sec ( - 420°)
(v) cosec ( - 690°)
(vi) tan (225°)
(vii) cot ( - 3159)
(viii) sin ( - 1230°)
(ix) cos (4959)

Solution: (i)Cos840° =
= Cos(120°)

= Cos(180° - 60°)

R S Aggarwal Solutions for Class 11 Maths Chapter 13-
Geometrical Progression

Cos(2.360° + 120°) ............ (using Cos(2w + x) = Cosx)

=-Co0s60° ............... (using Cos(w - x) = - Cosx)

b | —

(ii) sin870° = sin(2.360° + 150°)

=sin150°
=sin(180° - 30°) .........

=sin30°

1a | —

(iii) tan( - 120°) = - tan12

=-tan(180° - 60°) .......

= - (- tan60°)

= tan60°

............. (using sin(2w + x) = sinx)

(using sin(w - x) = sinx)

(tan( - x) = tanx)

(in Il quadrant tanx is negative)
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= V3
1
SEC(_4200) = 170
) cos(—4207)
1
- —cos420° (using cos( - X) = - COSX)
-1
- —c0s(360°+60) (using cos(2w + x) = cosx)
s T
_ cos60° 1/2
cosec(690°) = : = : - I

) sin(—-690°)  —sin(690°) —sin(2.360—-30°)

........ (IV quadrant sinx is negative)

1 1

= o
—(—sin30°) %
(vi) tan225° = tan(180° + 45°) ............ (in Il quadrant tanx is positive)
— tan4s° =1
1 1 1
cot(—315°) = = =

tan(—315)° —tan(315°) —ta;1(360°—45°)

1
—(—tan45°)

..... (in IV quadrant tanx is negative)

(viii) sin( - 1230°) = sin1230° ............. (using sin( - x) = sinx)
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=sin(3.360° + 150°)
=sin150°
=sin(180°-30°) ............. (using sin(180° - x) = sinx)

=sin30°

12| —

(ix) cos495° = cos(360° + 135°) ............ (using cos(360° + x) = cosx)
= co0s135°
=cos(180°-45°) ............. (using cos(180° - x) = - cosx)

= - cos45°

V2

Q. 2. Find the values of all trigonometric functions of 135°

Solution: Sin135° = sin(180° 45°) ...........(using sin(180° - x) = sinx)
o1
= sm4d" = ——
V2
Cos135° = cos(180° -45°) .......... (using cos(180° - x) = - cosx)
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1
= 59—
cos4s® = \.'[2
in135° IRV
Tan135° sil3s 5 L "\;_ _
cos135° =] N2
Cosecl135° = — 1 =2
sinl35°
Sec135° = : :5—\5
cosl 35°
5 1
Cotl35° = — -—.1
tanl35°

Q. 3. Prove that

(i) sin80° cos20” —cos80”sin 20" = V3

-3 |

(ii) cos45° cos15” —sin45%sin15" =

| —

(iii) cos 75% cos15” +sin 75" sin15° =

B | =

(iv) sin 40° c0s20” + cos40” sin 20° = £

(V) cos130%cos40” +sin130%sin40° =0

Solution: (i) sin80°co0s20° - cos80°sin20° = sin(80° - 20°)

(using sin(A - B) = sinAcosB - cosAsinB)
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= sin60°

\3

-

(ii) cos45°cos15° - sin45°sin15° = cos(45° + 15°)
(Using cos(A + B) = cosAcosB - sinAsinB)

= cos60°

1| —

(iii) cos75°cos15° + sin75°sin15° = cos(75° - 15°)
(using cos(A - B) = cosAcosB + sinAsinB)

= cos60°

ba | —

(iv) sin40°cos20° + cos40°sin20° = sin(40° + 20°)
(using sin(A + B) = sinAcosB + cosAsinB)

= sin60°

V3

-

(v) cos130°cos40° + sin130°sin40° = cos(130° - 40°)
(using cos(A - B) = cosAcosB + sinAsinB)
= c0s90°

=0
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Q. 4. Prove that
(i) sin (50° + ©)cos(20° +8) —cos(50” + 0)sin(20° + 6) =

(i) cos(70” +@)cos(10” +0) + sin(70” + 8)sin(10” +0) =

B | — b | =

Solution: (i)sin(50° + 8)cos(20° + 6) - cos(50° + 0)sin(20° + 0)
= sin(50° + O - (20° + 0))(using sin(A - B) = sinAcosB - cosAsinB)
=sin(50° + 6 - 20° - B)

= sin30°

1a | —

(ii) cos(70° + B)cos(10° + B) + sin(70° + B)sin(10° + )
= cos(70° + 0 - (10° + 8))(using cos(A - B) = cosAcosB + sinAsinB)
=cos(70°+06-10°-0)

= cos60°

12| —

Q. 5. Prove that

(i) cos(n +2)xcos(n+1)x +sm(n+2)xsm(n +1)xX = cosx
.cos[ﬂ: ; S‘iﬂ[ﬂ x]s'm % Y]—sin(x /)
A R U e R !

(ii) CDSL%—X

Solution: (i)cos(n + 2)x.cos(n + 1)x + sin(n + 2)x.sin(n + 1)x
= sin((n + 2)x + (n + 1)x)(using cos(A - B) = cosAcosB + sinAsinB)

= cos(nx + 2x - (nx + X))
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= cos(nx + 2x - nX - X)

= COsX
tii]cns[ L % ]cns[ E—}-’J—sm[E—x]siﬂ[E —}-']
4 4 4 it}
e R =
= CDS[——X 4 Z_Y (using cos(A + B) = cosAcosB - sinAsinB)

[Zn '
= ¢cos| ——x—v
]

s | P e ;
= COS :—(X—é— v ) [(usingcos | SINX )

-

—

= sin(x + vy)

Q. 6.

+ | H

Prove that —
l—tan x

fan, ——Xx

=

tan| —+Xx 2
[ J [létanx]

s

Solution:
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|
tan — + tanx
4
n I8
tan| — + X 1—tan —.tanx
4 B 4
i T
fan| ——x fan ——1anx
4 4
I8
1+ tan—.tanx
4
1+ tanx
1—-1tanx _ 1+ tanx 1+ tanx
1-tanx l1—tanx 1-—tanx
1+ 1.tanx
2
[ 1 + tanx
Rl - e
1 —tanx

Hence, Proved.

Q. 7. Prove that
(i) sin 75° = (f6++2)
4

cos135" —cos120”
(i) =(3-242)
cos135? + cos120° \/_

(iii) tan 150 + cot 150 = 4

Solution: (i) sin75° = sin(90° -15°)
= sin90°cos15° - cos90°sin15°
=1.cos15° - 0.sin15°

= cos15°

Cos15° = cos(45°-30°) ............ (using cos(A - B) = cosAcosB + sinAsinB)
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= co0s45°.cos30° + sin45°.sin30°

1¢3;1

V2' 2 42

B3+l Br1V2 Je+2

V6 + V2

cosl335°—cos120°  cos(180°—45°)—cos(180°—060°)
(1) = (using sin(180° - x)
cosl35° + cosl20° cos(180° —45“) + cos(180°—60°)

= Sinx)

(using cos(180° - x) = - cosx)

—c0s45° —(—c0s60°)

_ —€0545° + (—c0s60°)

cos60° - cos45”
—(c0s60° + cos45°)

(iii) tan15° + cot15° =

First, we will calculate tan15°,
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iD
G = sinl:
coslS® . 1)
J3+1 . .
[cos15® = .smn15° = sin(45°-30°)
242
[
g : V3 1 1
= sm45°.co0s30° —cos45° sin30° = — —
V2 2 4272
=
242
J3-1
tanls® = 272 = \E_land cotls® = L : = \E_I
3+1 \/5_—1 tanlS"\E—} \E—l
3.2 31

Putting in eq(1),

N3-1  3+1
\/’Earl \E—l

(VB-1) +(\B+1) 341-25 +341424:
=1

-

tanls® + cotld® =

=4

12 | oo

https://byjus.com
e


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

H———————————————————————————————————————=—___
R S Aggarwal Solutions for Class 11 Maths Chapter 13-

m BYJU'S Geometrical Progression

The Learning App

Q. 8. Prove that

(i) cos15" T

%2
(ii) cot105” —tan105° = 24/3
(i) tan 69" + tan 66" 4
1—tan 69° tan 66°

Solution:

(i) cos15° — V3 +1

242

V3-1

) 9

— Y -

sin150 _

Cos159 - sin159 _ V3 + 1_\[_1

272 242
\/§+1—\/§—r1

242

-

p TR
— —

=

I
V2

(ii) cot105° - tan105° = cot(180° - 75°) - tan(180° - 75°)
(Il quadrant tanx is negative and cotx as well)
= - cot75° - (- tan75°)

=tan75° - cot75°
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sin75°  sin(90°—15° —cosl5°
Tan7se = SB75° _ sinl ) _ cosl
cos75°  cos(90°-15°)  sml5°

(using sin(90° - x) = - cosx and cos(90° - x) = sinx)

S

3+1
2z _ Bl
V3-1  B3-1

.\J

b2
-

1 J3-1

o
tan75° —\E -1

Cot105° - tan105°

Sl —B-1_ (WB-)=(3-1) 3+1-2V3-(3+1+243)
T ET B ()

Cot75° =

A/
= —4:3 :»2'\53

—

tanc9° + tan66°
(iii) 1—tan69°.tan66°

= tan(69° + 66°) = tan135° = tan(180°—45°)

(Il quadrant tanx negative)

— _tan45° = - 1

G - oo
cos9 +s3m9
tan 540

0 e
Q. 9. Prove that €089~ —sin9

Solution: First we will take out cos9°common from both numerator and denominator,

cos9° + sin9®  cos9(1 + tan9°) _ tan45° + tan9°

: = tan(45° + 9°) = tan54
c0s9°—sin9®  cos9°(1-tan9°) 1-tan45°.tan9°
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: tanx + tany
[usmgtan(x—: y) = 1 Y andtan45° =1
— tanx.tany

cos8” —sin & -0
=tan 37

{ : 0
Q. 10. Prove that C0S8 +sIn8

Solution: First we will take out cos8° common from both numerator and denominator,

c0s8° —sing° cos8?(1—tan8” tan45° —tan8°
= ( ) =% = tan(45°-8°)= tan37°

cos8° + sin8°  cos8°(1+ tan8°) 1+ tan45°.tan8°

; tanx — tany
[usingtan(x—vy) = —and tan45° =1
1+ tanx.tany

cos(m+0)cos(—0)

=—coto
cos(m—B)cos %—-8]
Q. 11. Prove that =
Solution:
cos(m+ 8).cos(—6)  —cosB.cosb
cos{n—ﬂ).cos[E ~ B] Bl
2
coso
— = —cotb
—snb
; 8 ;
{Usmgcos(rr—ﬂ} = —cosﬁandcos[%—ﬂ] = —sinf,cos(—0) = —cosH
(In I quadrantcosx is negative, cos(m+ 8) = —cos8)
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Q. 12. Prove that

cos 0 sin(—8) tan(QOD +0)

& 3
sin(90° +0) sin(180" + 0) coto

Solution: Using sin(90° + 6) = cosB and sin( - 6) = sinB,tan(90° + B) = - cotd

Sin(180° + B) = - sinB(lll quadrant sinx is negative)

cosf _ sin(—9) _tan(QO" +0) cosB  —sind _—cotf

sin(90°+ @) sin(180° + @) cotd cosB —sinB cot
=1+ (1)—(-1)=1+1+1=3
Q. 13. Prove that

sin(180” + 6)cos(90" + ) tan(270” —6) cot(360° —6) __
5in(360" —6)cos(360° +6)cosec(—0)sin(270° + 6)

Solution: Using cos(90° + 06) = - sinB(l quadrant cosx is positive
cosec( - 0) = - cosecB

tan(270° - 6) = tan(180° + 90° - B) = tan(90° - 6) = cotd

(Il quadrant tanx is positive)

Similarly sin(270° + 8) = - cos@ (IV quadrant sinx is negative
cot(360° - 8) = cotB(IV quadrant cotx is negative)

sin(180° + 6 ).cos(90° + 8).tan(270°—6).cot(360°—-6)
sin (360° —06).cos(360° —8 ).cosec(—0).smn(270° + 6

—s1n0. —sinb.cotf. —cotd

—s1nB.cosB. — cosecH. — cosH

= cotf.tanB.cotb.tanb = 1
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=
s o= 8_' andcosd = 1_"

Q. 14. If 0 and @ lie in the first quadrant such that 17 13, find the
values of

(i) sin (6 -®)
(ii) cos (6 - D)
(iii) tan (6 - @)

-

Given sinb = i{-111{1 costh =
17 13

Solution:

) * J289-s: 25) 15
cosB:*J(l—shl‘ﬂ]:ﬁ'\l(l—[li] = [E]: [ }:1_

(25)_ S
(22
169) 13

8 12 15 5§ 9%+ 75 171
o :). —

1713 1713 221 s |

1512 8 5 _ 180+40 _ 220
1713 " 1713 221 74 |

(iii) We will first find out the Values of tan® and tan®,

q
s1nd %-' 8 sind %% 5
tanf = = = TV Fﬂilfﬂll¢ = — . 3 =
cos %_; : cosd %3 B
2 3
tan(6 - ®) = tan(8 —0) = tanb —tang _ 15 12
1+ tan6.tand - E i
1512
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sinx = andsiny = — (K+y)=E
Q. 15. If x and y are acute such that V5 J10 , prove that 4
- y 1 . 1
Givensmx = Tandmny = oy
Solution: V3 V10 |

Now we will calculate value of cos x and cosy

COSX = (I —sin:x) =5

S E R IR

cosy = ,,‘(I—sinxz] =" [l—: %]

Sin(x + y) = sinx.cosy + cosx.siny

1 3 | . 5 1
510 sV '

1
g

—sin(x+ y) =

37

=X+ y= *
' 4

1| —

cosX =—and cosy =
Q. 16. If x and y are acute angles such that 14 7, prove

it
(X=pf=—=c
that 3

1

-
!

. 13
Given cosx = — and cosy =
Solution: 14

Now we will calculate value of sinx and siny
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s i BUIR E Rt e

Hence,

Cos(x - y) = cosx.cosy + sinx.siny

_ 131 334313436 _ 49
147 14 7 08 08
1
cos(x—y) ==
]
X—}-‘: %
3
. 1.2 . 4
sinX = —andsiny =—
Q. 17.If 3 5 where

T T

—<x=<mand0 <y < —

2 2 | find the values of
(i) sin (x +y)

(ii) cos (x +y)

(iiii) tan (x —y)

-

. . 12 . 4
Gl\’EIl sSimmx = — &I’ld Slll}" = —
Solution: 13 5

Here we will find values of cosx and cosy

COSX = [l—sinzx) =

[169—144] ( 25 1 5
= s T E = ey =
. 169 169/ 13
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If cosx = iand cosy =

of
(i) sin (x +y)
(ii) cos (x—y)
(iii) tan (x + y)

=)

25

Given cosx = — and cosy =

Solution:

r‘_}llr_"‘_.I

We will first find out value of sinx and siny,

https://byjus.com
e
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- . 3 25-16 9 3
cnsyz.ﬂ[l—sm‘y]: == ]:> ~ |=2
; 25 25 5
(i) sin(x + y) = sinx.cosy + cosx.siny
123 34 36+20 356
= R T =
133 139 65 635
(ii) cos(x + y) = cosx.cosy + sinx.siny
>33 124 15+ 48 63
= T amd T e
132 1573 63 63
(iii) Here first we will calculate value of tanx and tany,
2 _ ;
SIX l%; 5 siny % 4
tanx = =3 : = = l_” and tany = = 3‘ = E
COSX %3 2 COSY A
i _i 3186 —11
tanx — tany ix 3 12 12 ~33
tan{x —y) = e (R R L - = =
E=T) 1+ tanx.tany 5 4 36+20 56 56
12. 3 36 36
Q. 18.

3n I
,where —— < x < 2randt < v <« =, find the values
k)

—
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. : _24Y? 625—576" 49 7
smy = (l—cos ‘.’]:> 1— =g (remie S £ W G
TN ' 25 625 625) 25

424 37 _-96+21 -75
= —. Fim —=

Y 23 5 25 123 125
=3
5

— =
25 125 125

324 47 72428 —44
| 5

(iii) Here first we will calculate value of tanx and tany,

siny / 7

sinx % 4 s
tanx = — %‘ = ; and tﬂn}' — — - rah = .
cOsX A : COSY HAS 24
i 327 25
tanx + tany 37 9y 5 ,, 75
tan(x + y) = y 3 ‘4-. _ ﬂ_4ﬂ 24 _ D
l-tanx.tany . 4 ] 72-28 "M 44
3. 24 72 72

Q. 19. Prove that
T 1 .
cns[ S+E 1 ::(cnsx—\@smx]
w 3 /2
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s WEgE T
s1n —4‘(]—5111[— 1 \/'_cosx
" 4 4
(ii)
1 COs " X l(cosx SINX)
(iii) V2 4 -
2T 27
cnsx—:coa[—+x]—:cns ——XJ:D
(iv) 3 3
T e 5 b 3
cos(| — J = COS—.COSX — Sl —.810X
Solution: (i, 3 - -
1 3 1 3
—> —.COSX —£.5‘1nx = —( COSX —'\"35111}1)
z 2 2°

s

+ 511

=
b

)
——X
4

. i T . v Ak |
= smz.cosx— CDSI.S]IIK + 51N — COSX —CO5 —51NX

sin[ —+ X
(i) 4

s 1
= 2.313111:05): —= 2. — COSX = \JZ.CDSX

V2
: COs e ‘x:] o cosncosx siuﬁsiux]
(iii)\E' R \E r :
—% il COSX — 1 sinx | = 1(r:n::nsz:r:—sin:;r:)
2\l W= )2

COSX + CO5| —

(iv)
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21 . 20 . 2 |
= COSX + cns?.cnsx—sm—.smx— COS — .COSX + sm?.smx

J—[".

= COSX + Z.rcos[ H_E £OsSX

£

1
= COSX + 2.[ == COSX

—

= COSX —cCcosx = (

Q. 20. Prove that

1
iy 12 12 2

st m (2++3)

2sin—cos—=
(iii) 12 12 2
.t . =m Sn owm Snom
25111—,‘.51111—,’ = —| cos TRl 0s ="
Solution: (i, L = o < e 1o

......... [Using —2sinx.siny = cos(x + y)—cos (x—Yy)]

61 4n]
COS— — COS—
12 12
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6m 4 ig T 1
= C0S— + COS— = C05— + ¢co5— =0+ —
12 12 Z 3 2
_d
2
,’.5'.1'[ T .[51‘[ T (St =m
2sin—cos— = sm| — + — | + sin| ———
12 12 12 12 12 12
(iii)
...[Using2sinx.cosy = sin(x + y) + sin(x-y)]
. 61 . 4x . I . T
= SIl— + SIl— —>Sil— + S1—
12 12 2 E
V3 2+43
=1+ %
2 2
EXERCISE 15C PAGE: 560

Q. 1. Prove that

sin(150° + x) + sin (150° — x) = cos x

Solution: In this question the following formula will be used:
Sin( A +B)= sinA cos B + cosA sinB

Sin( A - B)= sinA cos B - cosA sinB

= sin150D COSX + COS 150D sinx + sin150D COSX — cos150D sinx

= 23in1500cosx

= 2sin(90 + 60 )cosx

= 2003600 COSX
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=2 X % cosx

= cosX

Q. 2. Prove that

cos x + cos (120° - x) + cos (120° +x) =0

Solution: In this question the following formulas will be used:
cos (A + B) = cosAcosB — sinAsinB

cos (A - B) = cosAcosB+ sinAsinB

= cos x + cos 120° cosx — sin120sinx + cos 120°cosx+sin120sinx
= cosx + 2c0s120 cosx

= cosx + 2cos (90 + 30) cosx

= cosx + 2 (-sin30) cosx
1

=cosx—2 X 2 COSX

— COSX — COSX

=0.

Q. 3. Prove that

. . ) |
X—— —cosfx——J:\/gsmx
o

\

11

Solution: In this question the following formulas will be
used: sin (A - B) = sinA cos B - cosA sinB
cos (A - B) = cosAcosB+ sinAsinB

. T .. TE T . . T
_ s Xx EDSE — COSX SIHE + COsX EGSE + 5InXx SIHE
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-

; V3 1 ; |
sin x X — —cosx X E+cosx e E—trsmx e s

T, T,

; Va o . V3
sinx X —+sinx X —
= 2 2
Va | V3 .
(—-+-—_)sinx
= R 2

=\.fr3 sinx.

Q. 4. Prove that

T l+tanx

tan| —+x

l—-tanx

Solution: In this question the following formulas will be used:

tand +tanFB

tan{4A + B) =
g ) 1—tandtanB

I:anE-r-l:anx
iy ; —
tan( o +x) _ 1-tan_tanx

1+tanx -

T
stfan-=1
= 1-tanx 4

Q. 5. Prove that

T l1-tanx
__X r - - -
4

tan

l+tanx

Solution: In this question the following formulas will be used:

tand —tan B

tan{4d — B) =
an{ ) 1+ tandtanB

s
tan——tanx

tan( E_ x) _ 1+tan_tanx
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l1—tanx __

tan==1
4

= 1+tanx '

Q. 6. Express each of the following as a product.

1. sin 10x + sin 6x
2. sin 7x = sin 3x

3. cos 7x + cos 5x
4. cos2x — cos 4x

Solution:

10x+6x 10x—sinx
2

1.s5in10x + sin6x = Zsin
ZZSHI%EGS?

=25in9x cos 2x

Using,

sin{ A +B)= sinA cos B + cosA sinB

i : Tx+3x . Tx—3x
2.sin7x —sin 3x= Zcos S—sin

10x ., 4x
= Jcos— sin—
2 2

= 2c0s5x sin2x
Using,

sin( A - B)= sinA cos B - cosA sinB
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7x+5bx Tx—5x
2

3.cos7x + cos5x = Zcos
12x 2x

— JC0S— C0S—
2 2

= 2c0S 6X COS X

Using,

cos (A + B) = cosAcosB - sinAsinB

2x+4x . 2x—4x
= 2

A.cos2x —cosdx= -2Zsin

—2x

2 S
= -2sin—sin—
. .

2s5in3x sinx

Using,

cos (A - B) = cosAcosB+ sinAsinB

Q. 7. Express each of the following as an algebraic sum of sines or cosines :
(i) 2sin 6x cos 4x

(ii) 2cos 5x din 3x

(iii) 2cos 7x cos 3x

(iv) 2sin 8x sin 2x

Solution: (i) 2sin 6x cos 4x = sin (6x+4x) + sin (6x-4x)

= sin 10x + sin 2x

Using,
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2sinAcosB = sin (A+ B) + sin (A - B)

(ii) 2cos 5x sin3x = sin (5x + 3x) — sin (5x — 3x)
= sin8x — sin2x

Using,

2cosAsinB = sin(A + B) —sin (A - B)

(iii) 2cos7xcos3x = cos (7x+3x) + cos (7x — 3x)
= cos10x + cos 4x

Using,

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

(iv) 2sin8 x sin2 x = cos (8x - 2x) — cos (8x + 2x)
= c0s6x — cos10x

Using,

2sinAsinB = cos (A - B) — cos (A+ B)

Q. 8. Prove that

SINX +sin3x
= cotx

COSX —cos3x

Solution:

sinx + sin3x

COSXx —cos3x
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. 3X+X X=X
2 5im cos——

+ax . X-3X

R 1
—2 sl SIIT- 2

o AX 2
25in—cos—
e e T g

R T,
zsm?sm—

COsX

sinx

= cotx
Using the formula,

. . . A+E A—B
sinA + sinB = ZSIF‘IT cos—

cosA - cosB = -25in§5m?
Q. 9. Prove that

s 7X —sindx

— =fan x
COS /X +cCos5x

Solution:

sin 7x — sin bx
cos7x + coshx

https://byjus.com
e


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

R S Aggarwal Solutions for Class 11 Maths Chapter 13-
m BYJU'S Geometrical Progression

The Learning App

TX4SX , TESX
E‘.cusT Sin-

- TX+E5X TX—5X
EcusTcu

_Zcoséxsinx

2cosbxcosx

sinx

COsX

= tanx

Using the formula,

3 . A+B . A-B
sinA - sinB = ZCDST sin—-
A+EB A—B

cosA + cosB = 2CDSTCDST

Q. 10. Prove that

$1n 5x < s 3x
=tan4x

cosS5x +cos3x

Solution:

sinbx + sin3x

cosbx + cos3yx
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5x+3x SX—3X
cCoOF————

2 sin
=5 SXT3x  SX-an
ZcusTcu

_ 2sin4xcosx

Zcosdxcosx

= tandx

Using the formula,

A " . A+B A-B
sinA + sinB = ZSmT cos——
A+B A-B

cosA + cosB = ZCDSTCDST

Q. 11. Prove that

COosOX —CcosIx =sm2x

cosl7x —sin3x coslOx

Solution:
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__co59x—COS5X

" sin17x—sin3x

X _  8X—5X

_Bx¥
—2s5in

= I7xtax . 17E—o%
Zcos - Simn =

_—2sin7xsin 2x

" 2cos10xsin 7x

—gin 2x

_cuslﬂx

Using the formula,

. A+B . A-B
cosA - cosB = "ZSIHTSH‘LT

sinA - sinB = 2{:05% sin?
Q. 12. Prove that
S X +s1n 3X +51n 5x
=tan 3x

COSX +Cc0os3X +cosidx

Solution:
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_ sinx+sin 3x+sin5x

COSX+Cc053X+CO53X

_ (sin5x+sinx)+sin 3x

" (cosSx+cosx)+cos3x

.o XX SX—X .
2sin 5 cusT+ sin3x
= SXTX SX—X
2 cusT CDST + cos3x

_ 2sin3xcosx+sin 3x

2cos3dxcosx+cosdx

_ sin3x({2cosx+1)

 cos3x(2cosx+1)
= tan3x.

Using the formula,

A—8

3 : . A+B
sinA + sinB = 25|HT Cos——

cosA + cosB = ECDS?CDS?
Q. 13. Prove that

(sin 7X + s 5% ) +(sin 9x +sin 3x)
= tan 6x

(cos7X +cos3X) +(cos 9% + cos3x)

Solution:
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__ (sin7 x+sin 5x)+(sin 9x+sin 3x)

" (cos7 x+cos5x)+(cos9x+cos3x)

TX+5x FIH—3X . 9x+ax axX—3x
COF CoF

+2 sin-

z
= TAAEL TA— 50 EER =y OX—3X
ECDET cusT-t-EcusT cos—

2sin

_ 2sin bxcosx+2 sinb6xcos3x

_2 cosb6xcosx+2 cosbxcos3x

_ 2sin 6x(cosx+cos3x)

" 2cos 6x{cosx+cos3x)

sin 6x

COs6X

=tan 6x

Using the formula,

A-B

. s . A+B
sinf + sinB = ZsmT coS—-

A-E

A+E
cosA + cosB = ECDSTCDST

Q. 14. Prove that
cot 4x (sin 5x + sin 3x) = cot x (sin 5x — sin 3x)
Solution: L.H.S

cot 4x (sin 5x + sin3x)
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Sx+3x Ex—ExJ
2

= cot 4x (2sin

= cot 4x (2 sindx cosx)

cosdx

= (2 sindx cosx)

sindx

= 2cosdxcosx
R.H.S

cot x (sin 5x - sin3x)

Sx+3x. .. Lax—3x
= cot x (2cos S A )

https://byjus.com
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cot x (2 cosdx sinx)

COsX

= (2 cosdx sinx)

sinx

2cosdxcosx

LHS=R.HS
Hence, proved.

Using the formula,

A-EB

\ : . A+B
sinf + sinB = ZSmT Cos——

sinA - sinB = 2::05% 5iﬂ?
Q. 15. Prove that
(sin 3x + sin x) sin x + (cos 3x — cos x) cos x =0

Solution: = (sin 3x + sin x) sin x + (cos 3x— COS X) COS X

3x+x . 3x—x
= SIHT} COSX

. 3Ax+
2{25mxzx

Ix—x, . .
CDS%] sin X + (-2sin

= (2sin2x cosx) sinx-(2sin2x sinx) cosx
=0.

Using the formula,

https://byjus.com
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A—-E

: : . _A+B
sinA + sinB = ZSIHT cos—-

. A+B . A-—E
cosA - cosB = "ZS'HTS'”T

Q. 16. Prove that
(cos x — cos y)? + (sin x — sin y)? = 4 sin? (xz;y)
Solution: = (cos x= cos y)? + (sin x= sin y)?

}'}2+|[

=(-2sinZsin™~ =) 2
2 2

i i R
2cos—2sin—=
2 2

X =y

—

(sin?

]+t:r:152 il ]}

2

Using the formula,

A-E

. A+B .
cosA - cosB = -ZSIHTSIHT

A-EB

. : A+B .
sinA - sinB = ZEDST Sin—-

Q. 17. Prove that

sin 2X —sin 2y

~ - =cot(xX+y)
cos2y —cos2x
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Solution:

_ sin2x—sin2y

_cusz_}'—cuszx

zx4zy . 2X—2
ECGET}smTy

= L ZAFIY . 2y —ox

—2 5in- z‘}sm _}?z

_cos{x+y)sin{x—y)
 sin( x+y) sin(x—y)

_cos(x+y)
 sin{x+y)

=cot(x + y)

Using the formula,

A-HB

. A+B .
cosA - cosB = -2SIHTSIHT

: : A+B . A-B
sinA - sinB = 2{:057 Sin—-

Q. 18. Prove that

COSX + COSY X+y X—y
= cot cot

COSY —COSX 2 2

Solution:
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COSX—COSY

COS)y—COsX

Xty x—
ECDST}CDETJ?

= . Xty ., VX
-2 sm—:F smy—
= z

x+ x—
2 COS‘—JF c us—y

X B
Esm—ysm—'
z z

x+ x—y
cos—2 cos—2

. ETY
sm—‘}sm—y
z z

¥ A
2

Using the formula,

. A+B . A-B

cosA - cosB = -ESIF‘ITSEHT
A+B A—B

cosA + cosB = ZCDSTCDST

Q. 19. Prove that

SINX +siny X+y

g
SIIX —sSIy 2

X—Vy
cc:ut[ : ]
2

Solution:
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_ sinx+siny

sinx—siny

x4y X—y
__Esiﬂ-——i us——l

o= Xty _, x—V
Eca}—isub—z
2 -1

x4+ - Heo
=tanTyc0t—y

Using the formula,

: g . A+B A-E
sin& + sinB = ZSmT cos—-
. ’ A+B . A-B
sinA - sinB = ZCOST Sin—-

Q. 20. Prove that

; ; ; ; X . 3%
S 3X +sm2X —sinxX = 4smxcns:cnsT

Solution: =Sin3x+sin2x-sinx
= (sin3x- sinx)+sin2x

3x+x . 3Ix-2x
> SIn

= ( 2cos ) + sinZx

= 2c0S2xsinx +sin2x
= 2c0S2XSinX + 2sinxcosx

= 2sinx (cos2x + cosx )
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2x+x 2x—x ]
2

= 2sinx (2cos Cos—

+ x ax
= 4sinxcos- cos—
2 2
Using the formula,
% l A+E . A-B
sind - sinB = ECOST sin—-

A+EB A—B
cosA + cosB = 2CDSTCOST

Q. 21. Prove that

cos4xsin3x —cos2xsinx
smm4xsinx +cos6Gx cosx

=tan2x

Solution:

cosdxsin 3x—cos2xsiny

sin4xsin x+cos6XCO5X

_ 2cosdxsin3x—2cos2xsiny

2sindxsinx+2cos6XCOSY

__sin(4a+3x)—sin(4x—3x)—{sin(2x+x)—sin(2x—x)}
"~ cos{4x—x)—cos{4x+x}+cos(bxtx)+cos(6x—x)

sin 7x+sin x—sin 3x+sinx

cos3x—cosdx+cos7x+CcOosSSx

_ sin7x—sin3x

cos3x+cosTx

7x+3x ., 7xX—3X
ECGST ST

= TXTEX  TA—5X

EcusTcos—
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Using the formulas,

2cosAsinB = sin (A + B) —sin (A - B)
2cosAcosB = cos (A + B) + cos (A - B)
2sinAsinB = cos (A - B) — cos (A + B)
Q. 22. Prove that

C0os 2X 5 X + cos6X 51 3X
—=cotix

s 2X 511 X + s1n 6X sin 3x

Solution:

cos2xsin x+cos6xsind x

sin 2xsin x+5in 6xs5in3 x

_ 2cos2xsinx+2 cosbxsind x

" 2sin 2xsinx+2 sin 6xsin3 x

_sin{2x+x)—sin{2x—x}+{sin(6x+3x)—sin(6x—3x)}
" cos{2x—x)—cos(Zx+x)+cos(6x—3x)—cos(bx+3x)

__sin 3x—sinx+sin 9x—sin 3x

cosx—cos3x+cos3ix—cos 9y

sin 3x—sin x

cosx—cos Sy

ox+x |, oxX—X
2 cusTsm =

== . X+ox , x—0x
—2 sin- sin
z &
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ox+x , ox—x
EcusTsm =

— . . X¥ex , 9x—%
2sin ST
= z

cosSxsindx

gsin 3xcosdx

=cotbx

Using the formulas,
2cosAsinB = sin (A + B) —sin (A - B)
2sinAsinB = cos (A - B) — cos (A + B)

Q. 23. Prove that

sin10° sin 307 sin 50° sin 70° = é

Solution: L.H.S
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=sin 10°sin 30° sin 50°sin 70°

T : ; 1
=3 (25in70°sin 10°) sin 50° 7
:gl[cns{?ﬂ‘j — 10°) — cos(70° + 10°)} sin 50°
:i{cos 60° 5in 50° — cos 80° sin 50°}

a1 P .
:;{5 sin 50° —cos 80° sin 50°}}
=~{sin 50° — 205 80° 5in 50°}
:I—la[sin 50° — (sin(80° + 50°) — sin(80° — 50°)}
=~{sin 50° — sin 130° + sin 30%}

1. : 1
=2{sin50° — sin 130° + 7}

1. . - 1
:E{sm 50° — sin( 180° — 50°) + E}

=2{sin 50° — sin50° + =}
g 2
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Q. 24. Prove that
3
16

sin 20° sin40° sin 60” sin 80° =

Solution: L.H.S

=~ (2sin 80°sin 20°) sin 40°

=%{ms(ﬂﬂ° — 20°) — cos(80° + 20°)} sin 40°

V3

:T{ms 60° sin 40° — cos 100° sin 40°}

='3(51n 40° —c05 100° 5in 40°}}
t.-'r3 . o 0 = o
:?{sm 40° — 2cos100° sin 407}
:%a{sin 40° — (sin(100° + 40°) — sin(100° — 40°)}

:%a{sin 40° — sin 140° + sin 607}
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[ T
=‘“§{sm 40° — sin 140° + ‘“f}
f Iy
="(sin 40° — sin(180° — 40°) + -}

='“’f{sin 40° — sin 40° + %}

=R.H.S

Q. 25. Prove that

cos10° c0s30% cos50° cos 70° =

ov| w

Solution: L.H.S
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=c0s10°cos30°cosb0° cos70°

=§ (2cos70° cos 10°) cos 50° %3

z${cos{?ﬂ° + 10°) + cos(70° — 10°)} cos 50°
:%{cos 80° cos 50° + cos 60° cos 507}
:%{casﬂ[]“ cos50° + ; cos50°}

:%{2 c0s80°cos 50° + cos 50°}

=% (cos(80° + 50°) — cos(80° — 50°) + cos 50°)
:%3{1:05 130° — cos 30° + cos50°}

:%B{cos 130° — cos 50° + cos30°}
:%{.:05[18[}" — 50°) — cos(50°) + '“f}

2%3{(:05 50° — cos 50° + ”?3
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If cosx +cosy =—andsinx +siny = —, prove that ‘[an[ 2 ] B

Solution:

1 =

COSK-FCDS!’I = E .........
: : 1. .
5!”){#—5]”1}# == ; .......... Il

dividing ii by | we get,

. sinx+siny

cCosx+cosy

w | e | e

sinx+siny

3
cosx+cosy 4

Esinﬂcusﬂ e
= RES oy = =
2cos——cos—— 4
2 2
{Jr: F y] 3
= fan =i
2 +

Using the formula,

. 4 . A+B A—FB
sinA + sinB = 25IF‘|T cos—
A-EB

A+E
cosA + cosB = 2c0S——C0S—~
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Q. 27. A. Prove that

2cos45% cos15” = \E: 1

Solution: L.H.S

= 2c0s45° cos15°
=2cos45° cos(45° — 30°)

ZEi (cos45° cos30° + sin 45° sin 307
—\fﬁ{ 72 X — + S >< )

=== S
2( 242 zu"z)

\.3+

242

"FE(

_1..."§+1

i

Q. 27. B. Prove that

2sin75%sin15° =

IJlI-—'

Solution: L.H.S
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= Zsin 75°sin 15°

=2sin(45° + 30°) sin(45° — 30°)

=c0s(45° — 30° — 45° — 30°) — cos(45° + 30° + 45° — 30°)
=cos(—60°) - cos90°

=cos60°—0

[

Q. 27. C. Prove that

. 1
cos15® —sin15=——
S

Solution: L.H.S
= cos 15" —sin 15°
= c0s(45° —30°) —sin(45° — 30°)

= (cos45° cos30° + sin 45° sin 3[}“) _(sin45° cos30° — cos 45°sin 3[}")

1 V3 1 1 1 V3 1 1
:}(EXT—FEXE)_(E){?_EXE

Vi 1 3 1
T2 22 2z 22

https://byjus.com
e


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

—————————————————.——-—-.—.-.-S-.-S—.-S...-S.-.-._—.______—__—_———————e——
R S Aggarwal Solutions for Class 11 Maths Chapter 13-

[BYJU'S

The Learning App

2
ﬁ s
2V2

1
ﬁ_
V2

EXERCISE 15D

: 5 T
mx=—and0<x <=

s
Q1. AIf 3 2 find the values of
sin 2x
: W5
sinx=—
Solution: Given: 3

To find: sin2x
We know that,

sin2x = 2 sinx cosx ... (i)

Geometrical Progression

PAGE: 575

Here, we don’t have the value of cos x. So, firstly we have to find the value of cosx

We know that,

90°A11/2
2" Quadrant (Q2) 1% Quadrant (Q1)
Cosecant All
sin +
1800 + 0° 3600
mo 0 T on
Tangent Secant
Cotangent cos
+ +
3 Quadrant (Q3) 4% Quadrant (Q4)
A
2700 r3ﬂ/2
sin?x + cos?x = 1
Putting the values, we get
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(?)2 +cos?x=1

5
=}E+mszx=1

5
= C0s°X = L=

> 9-5
= C057 X = T

2 &
= C08 X=;

4
=}CGSX=J;

2
= cosx =+~
Itis giventhat 0 < x < g

2
= CGSX:E

Putting the value of sinx and cosx in eq. (i), we get

sin2x = 2sinx cosx

2 5. 2
sin2x=2x 2=x=
3 3
3 4-.."5
51n2x=?

; 5 T
sinx=—and0<x <—

Q.1.B.If 3 2, find the values of
cos 2x
Solution:

Given: sinx = "?
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To find: cos2x
We know that,
cos 2x = 1 — 2sin?x

Putting the value, we get
— \I,E 2
cos2x=1— 2(?)

cos2x=1—2x

W |

10
cos2X = 1—?

9—10
COS82X = 370

% EDS X = — :
9
sinx :—Sand(} X r
Q. 1.C.If 3 2, find the values of
tan 2x
Solution: To find: tan2x

From part (i) and (ii), we have

<

H 4
sin2x =

COs2¥X = — £
And 9

We know that,

sinx

fanx =
COSX

Replacing x by 2x, we get
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sin2x

tan 2x =

cos2x

Putting the values of sin 2x and cos 2x, we get

wl

&

tan2x =%

o
tan 2x = ? X (=93]
-~ tan 2x = -445

-3 3n

cosXx=—and T« X « —
Q2. A If 5 2 | find the values of
sin 2x
Solution:

: -3
Given: cosx = —
¥

To find: sin2x

We know that,

sin2x = 2 sinx cosX ... (i)

Here, we don’t have the value of sin x. So, firstly we have to find the value of sinx

We know that,
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QOZKTUZ
2" Quadrant (Q2) 1%t Quadrant (Q1)
Cosecant All
sin +
1800 + 0° 3600
- '
s 0 2n
Tangent Secant
Cotangent cos
+ +

3 Quadrant (Q3)

‘
2700

cos2x + sin2x = 1

Putting the values, we get

(

9 y
= —4sin®x=1
25

3 2
_) +sin?x=1

=]

9

25

= sinx=1—

2a—4
25

= sin’x =

i 16
= Sl X = —
25

a 16
= 5inx = ||—
25
= sinx = +-
5
" . am
Itisgiventhatm < x < q

d 4
= SINX = —-

L} ]

r3J'r/2

4t Quadrant (Q4)
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Putting the value of sinx and cosx in eq. (i), we get

sSin2x = 2sinx cosx

sin2x =2 X (—g)x (—3)

~sin2x = 2—‘_‘
25
-3 3m
cosX =< —andm<Xx<—
Q.2.B.If 5 2 | find the values of
cos 2x
Solution:

i -3
Given: cosx = —
= ]

To find: cos2x
We know that,
cos 2x = 2c0s?x — 1

Putting the value, we get
2
cos2x =2 (——) ==
]
cos2x=2x——1
25

18
E052X=2—— 1

18-25
cos2x =
ps |
7
& E0S 2N = ———
25
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-3 3T
cosXx=—andm<x <—

Q.2.C.If 3 2, find the values of
tan 2x
Solution: To find: tan2x

From part (i) and (ii), we have

: 24
sin2x=—
25

7
and cos2x = —=s

pu

We know that,

sinx

tanx =
COSX

Replacing x by 2x, we get

sin2x

tan2x =
cos2x

Putting the values of sin 2x and cos 2x, we get

4

tan 2x ==&

24 5
tan2x = — X {—?)

~ifan?x = — =
7
-5 T
tanx=—and— <X <7
Q.3.A.If 12 2 , find the values of
sin 2x
Solution:
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" s
Given: tanx = — —
12

To find: sin 2x

We know that,

2tanx

sin2x =
1+tan®x

Putting the values, we get

3
sin2x = —Ex(?l
1+(3)

=3
sin2x=—2=
1+—

144
" -5
Sin 2X = —rag==
o()
" —5x144
sin 2x =
Gx169
, —5x24
sin2x =
169
‘ 120
sin2x=——
169
-5 T
tanx=—and—<x <7
Q.3.B.If 12 2 , find the values of
cos 2x
Solution:
. 5
Given:tanx = — —
1?2

To find: cos 2x

We know that,
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1-tan®x

Cos2x =
1+tan®x

Putting the values, we get

5 2
COS2X = —1_{E)z

1{5)

25
1

COsS2X = 1—*5‘5?

lza

1l44—25

COS2X = F&Ez?)

124

lle

Cos2x = {-E}
144

COsS2X = =4
169
-5 T
tanx=—-and— <X <T
Q.3.C.If 12 2 , find the values of
tan 2x
Solution:
Given: tanx = — —
12

To find: tan 2x

We know that,

Ztanx

tan2x =
1—tan?x

Putting the values, we get

()

tan2x =—125
1={-53)
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Sx144
fan2x =
Bx110
Su24
fan2x =
119
120
tan?x=——
119

Q. 4. A IfSinX= %, find the value of sin 3x.
. . 1
Solution: Sin X =

Given: Sin X = %

To find: sin 3x
We know that,
sin 3x = 3 sinx — sin3x

Putting the values, we get

sin3x =3 X (é) 2 G)E

sin3x = i :3 = (1)2]

" 1f 1
sin3x=-13 ——
6l 36
; (1081
sin3x=- ]
36
: 107
sin3x=—
214
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Q. 4. B. If Cos X = '71 find the value of cos 3x.

Solution: Given: Cos X =_71

To find: cos 3x
We know that,
cos 3x = 4cos3x — 3 cosx

Putting the values, we get
cos3x =4 X (—33 — 3 X (—;)

CoS3x =4 X (—i) +§

cos3X = [—E—PE]
2 2

cos3x = [_1;3]

cos3x = 2
2
cos 3x = 1
Q. 5. Prove that

cos 2X )
=C0s X+5SIn X

COS X —Sin X

Solution:
cCosZx .
To Prove: ——— = cosx + sinx
COSX—S5IN X
Taking LHS,
casZx

cosX—sinx
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2

cos” x—sin® x [

.+ COS 2% = CO0s%X — sinx]

cosx—sinx

Using, (a2 —b?) = (a—b)(a + b)

__ |cosx—sinx}{cosx+sin x})

(cosx—sin %)

= COoS X + sin X
= RHS
~ LHS =RHS

Q. 6. Prove that

sin2x
L 77 c—4anX
1+ cos2x

sin2x

Solution: To Proveil+cosix

=fanx

Taking LHS,

sin 2x

o 1+ cosZ2x

2sinxcosx

l+cos2x [+ sin 2X = 2 sinx cosX]

2sinxcosx

2cos?x [+1+cos2x=2 COSZX]

sinx

CO8X

sin @
— tan X [- tane ¥ CDSE]

= RHS
~ LHS =RHS

Hence Proved
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Q. 7. Prove that

sin 2x
— —cCotx
1—cos 2x

Solution:

To Prove: — =tanx
1 os

Taking LHS,

sin 2x

o 1—cosZx

2sinxcosx . .
=———[v sin 2x = 2 sinx cosx]
1—cos2x

2 sinxcos: : '
EBORE, 4 wn 25 =2 82K

2s5in®x

COSX

sin x

='COt X [ cotB = CGSE]

sin @

= RHS
~ LHS =RHS
Hence Proved

Q. 8. Prove that

tan 2x
=tan x

1+sec 2x

Solution:

https://byjus.com
e


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

R S Aggarwal Solutions for Class 11 Maths Chapter 13-
m BYJU'S Geometrical Progression

The Learning App

tan2x
To Prove: = tanx
l+secix

Taking LHS,

sinzx

s5in B 1
. ['-'tanE}= &secEi:—]
lm cosd cosH

sin 2x

- COSZRTL
cos2x
COSZX

sin2x

1+cosZx

Zsinxcosx " .
————[vsin 2x = 2 sinx cosx]
1l+cosZx

2 sins .
— ZSINXCOSX 1. 1 + cos 2x = 2 cos2X]

2 cos®x

sin x

COSX

=tan x [ tanf = Sine]

cos8

= RHS

~ LHS = RHS
Hence Proved
Q. 9. Prove that

sin 2x(tan x + cot x) = 2
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Solution: To Prove: sin 2x(tan x + cot x) = 2
Taking LHS,
sin 2x(tan x + cot x)

We know that,

cos@

in@
tan® =2 & coth = -
cosf sin B

= sin2x (

sinx cusx)

COSX gin x

v (sin x(sin x}+cusx{cusx})

cosxsinx

: sin® x+cos®x
=8in2x|————

COSXSin X

We know that,

sin 2x = 2 sinx cosx

; sin® x+cos x
=2sinxcosx|—————

cosxsinx

= 2(sin’x + cos?x)
=2x1[+cos?0+sin?26=1]

=2

= RHS

~» LHS = RHS

Hence Proved

Q. 10. Prove that

cosec 2x + cot 2x = cot x

Solution: To Prove: cosec 2x + cot 2x = cot

x Taking LHS,
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= cosec 2x + cot 2x ...(i)

We know that,

COSX

1
cosecx =— &cotx =
Ssinx

sin x

Replacing x by 2x, we get

cos2x

1
cosec2x =—— &cot2x = —
5in2x 5in2x

So, eq. (i) becomes

1 cos2x

sin 2x sin 2x

1+cos2x

sin2x

Zcos°x

sin2x [+ 1 + cos 2x = 2 cos?x]

2 cos®x

2sinxcosx [+ gin 2X = 2 SinX cosx]

COSX

sin x

[ cotx = mﬂ]

= cot X gin x

= RHS

Hence Proved

Q. 11. Prove that

cos 2x + 2sin?x =1
Solution:

To Prove: cos 2x + 2sin?x = 1

Taking LHS,
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= cos 2x + 2sin?x

= (2cos?x — 1) + 2sin?x [+ 1 + cos 2x = 2 cos?X]
= 2(cos?x + sin?x) — 1
=2(1)—1[~cos?B +sin? 6 = 1]
=21

=1

= RHS

~ LHS = RHS

Hence Proved

Q. 12. Prove that

(sin x — cos x)? =1 —sin 2x
Solution: To Prove: (sin x= cos x)? = 1— sin 2x
Taking LHS,

= (sin X — cos X)?

Using,

(a—Db)? = (a% + b%2— 2ab)

= sin?x + cos?x — 2sinx cosx

= (sinx + cos?x) — 2sinx cosx

=1 — 2sinx cosx [ cos? 6 + sin? 6 = 1]
=1 —sin2x [+ sin 2x = 2 sinx cosX]

= RHS

~ LHS = RHS

Hence Proved
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Q. 13. Prove that

cot x — 2cot 2x = tan x

Solution: To Prove: cot x-= 2cot 2x = tan x
Taking LHS,

= cot x — 2cot 2x ...(i)

We know that,

COSX

COtX =

sinx
Replacing x by 2x, we get

cos2x

COL2X = —
sin2x

So, eq. (i) becomes
COSX Ccos2X

o
5in x sin2x

COSX ( cos2x

Zsin ““5-“) [ sin 2x = 2 sinx cosX]

sin x

COSX ( cos2x )
sin x sinxcosx

cosx(cosx)—cos 2x

5in X cosX

cos® x—cos2x

sinxcosx

cos® x—[2cos” x—1]

sin xcosx [ 1+ cos2x=2 COSZX]

cos®x—2cos x+1

sin Xxcosx

—cos x+1

sinXCcosXx
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1-cos°x

gin Xxcosx

cos® x+s5in® x—cos®x

sin xcosx [ cos2 0 +sin26 = 1]

sin® x

sin xcosx

sin x

CO8X

sin B
= tan x [ tan® = cusﬂ]

= RHS

~ LHS = RHS
Hence Proved

Q. 14. Prove that

; : 1 ;
(r:n::us4 x +sin* X) ::(2 —sin’ 2X)

—

Solution:
To Prove: cos*x + sin*x = % (2 — sin? 2x)

Taking LHS,

= cos?x + sin*x

Adding and subtracting 2sin®x cos?x, we get
= cos*x + sin*x + 2sin?x cos?x — 2sin?x cos?x
We know that,

a? + b? + 2ab = (a + b)?

= (cos?x + sin®x) — 2sin’x cos?x
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= (1) — 2sin?x cos?x [* cos? O + sin? 6 = 1]
=1 — 2sin?x cos?x

Multiply and divide by 2, we get

= 2[2 % (1— 2sin®xcos?x)]
= i [2 — 4sin*x cos®x]
2 i [2 — (2 sinxcosx)?]

1
== [2 — (sin 2x)?]
z[ ( ) I[-.- sin 2x = 2 sinx cosx]

=2 (2— sin?2x)
= RHS
~ LHS = RHS

Hence Proved

Q. 15. Prove that

cos” X —sin” X

1 )
- =—(2+s5m2x)
COSX —SIN X 2

Solution:

oo sod
To Prove;:£22 22 % %(2 + sin 2x)

COSX—5in x

Taking LHS,

cos® x—sin® x m

cosx—sinx

We know that,
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a®—b3=(a-b)@+ab + b?)
S0, cos®x — sin3x = (cosx — sinx)(cos?x + cosx sinx + sin?x)

So, eq. (i) becomes

(cosx—sinx)(cos® x+cosxsin x+sin® x)

cosX—sinx
= Cc0s?X + COSX sinx + sin’x
= (cos?x + sin®x) + cosx sinx
= (1) + cosx sinx [ cos? B + sin? 6 = 1]
=1 + cosx sinx

Multiply and Divide by 2, we get

= i [2 X (1+ cosxsinx)]
= i [2 + 2sinxcosx]

== [2+sin2x] .
2 [+ sin 2x = 2 sinx cosx]

= RHS
~ LHS = RHS
Hence Proved

Q. 16. Prove that

1-cos2x4smX
=tanx

SM2X +CosX
Solution:

1-cos2x+sinx
To prove: —————— =tanx
sin 2x+cosx

Taking LHS,
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1-cos2x+sinx

sin 2x+cosx

_ {l—cos2x)+sinx

5in 2xX+Cosx
We know that,
1 — cos 2x = 2 sin?x & sin 2x = 2 sinx cosx

2sin® x+sinx

2sinXcosx+cosx

Taking sinx common from the numerator and cosx from the denominator

sin x(2 sin x+1)

cosx(2sin x+1)

sinx

CO8X

sin@
=tan x [ tan® = CGSB]

= RHS
~ LHS =RHS
Hence Proved

Q. 17. Prove that

sin 16x
COsXcos2xXcosdxcosSx=——

6sinx

Solution:

sinléx

To Prove: cosxcos2xcos4xcos8x = -
lesinx

Taking LHS,
= COSX COS2X cos4x cos8x

Multiply and divide by 2sinx, we get
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1 .
== [2 sinx cosx cos 2x cos 4x cos 8x]

2sinx

= [(2 sinx cos x) cos 2x cos 4x cos 8x]

2sinx

1 .
=——[sin2xcos2xcos4xcos8x] .
Zsinx [+ sin 2x = 2 sinx cosX]

Multiply and divide by 2, we get

= — [(2sin2x cos 2x) cos 4x cos 8x]
ZxZsin x

We know that,

sin 2x = 2 sinx cosx
Replacing x by 2x, we get
sin 2(2x) = 2 sin(2x) cos(2x)

or sin 4x = 2 sin 2x cos 2x

1 ;
= —— [sin 4% cos 4x cos 8x]
4 sinx

Multiply and divide by 2, we get

1 .
== — [2 sin 4x cos 4x cos 8x]
2x4dsin x

We know that,

sin 2x = 2 sinx cosx
Replacing x by 4x, we get
sin 2(4x) = 2 sin(4x) cos(4x)

or sin 8x = 2 sin 4x cos 4x

1

= ——[sin 8x cos 8x]
S8sinx

Multiply and divide by 2, we get
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- 1
"~ 2x%Bsinx

[2 sin 8x cos 8x]

We know that,

sin 2x = 2 sinx cosx
Replacing x by 8x, we get
sin 2(8x) = 2 sin(8x) cos(8x)

or sin 16x = 2 sin 8x cos 8x

1

S [sin 16x]
= RHS
~ LHS =RHS

Hence Proved

Q. 18. A. Prove that

2sn 22 —cos 22

—

1° A |
E
Solution:
To Prove: 2sin222t cos22: =1
2 2 JZ
Taking LHS,

= 2511122% cnsEZi 1)

We know that,

2sinx cosx = sin 2x

1 45
Here,x=22-==
2 2
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So, eq. (i) become

=sin2 (4—;)

=sin 45

1 : 3 1
=g [ sin(45) = E]
= RHS
~ LHS = RHS

Hence Proved

Q. 18. B. Prove that

2cos” 15" —1=§

—

Solution:

To Prove: 2cos215° — 1 =

~ |

Taking LHS,
=2cos?15° -1 ...(j)
We know that,

1 + cos 2x = 2 cos?x
Here, x = 15°

So, eq. (i) become
=[1+ cos 2(15°)] -1

=1+ cos 30° -1

= cos 30° [ cos(30°) = %3]
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{.-\.
NI|r.ul

= RHS
~ LHS =RHS
Hence Proved

Q. 18. C. Prove that

8cos 20" —6¢0s20° =1
Solution: To Prove: 8 cos® 20° - 6 cos 20° = 1
Taking LHS,

= 8 cos?® 20° - 6 cos 20°

Taking 2 common, we get

= 2(4 cos® 20° - 3 cos 20°) ...(i)
We know that,

cos 3x = 4cos®x — 3 cosx

Here, x = 20°

So, eq. (i) becomes

= 2[cos 3(20°)]

= 2[cos 60°]

=2 X % [ cos(60%) = é]

=1

= RHS

~ LHS = RHS

Hence Proved
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Q. 18. D. Prove that
5
2

3s5in40° —sin’ 40° =

Solution:

w5

To prove: 3sin40° — sin® 40° =

Taking LHS,

= 3 sin 40° - sin® 40° ... (i)

We know that,

sin 3x = 3 sinx — sin3x

Here, x = 40°

So, eq. (i) becomes

= sin 3(40°)

=sin 120°

= sin (180° - 60°)

= sin 60° [+sin (180° - B) = sin 6]

B . V3
=— [ sin60° = —
2 2

= RHS
~ LHS =RHS
Hence Proved

Q. 19. A. Prove that

. 7 ] ¥ 7]
sin® 24% —sin? 6 =

5-1)
8
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Solution:

: 2 -,‘,-'E—j
sin? 24° — sin® 6° =
To Prove: 8

Taking LHS,

= sin?24° - sin%6°

We know that,

sin?A — sin’B = sin(A + B) sin(A — B)
= sin(24°+ 6°) sin(24° - 6°)

= sin 30° sin 18° ...(i)

Now, we will find the value of sin 18°
Letx=18°

so, 5x = 90°

Now, we can write

2x + 3x =90°

so 2x = 90° - 3x

Now taking sin both the sides, we get
sin2x = sin(90° - 3x)

sin2x = cos3x [as we know, sin(90°- 3x) = Cos3Xx ]
We know that,

Sin2x = 2sinXcosx

Cos3x = 4cos3x - 3cosx

2sinxcosx = 4cos3x - 3cosx

= 2sinxcosx - 4cos®x + 3cosx = 0

= cosX (2sinx - 4cos?x + 3) =0
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Now dividing both side by cosx we get,
2sinx - 4cos’x +3=0

We know that,

cos?x + sin?x = 1

or cos?x = 1 — sin?x

= 2sinx—4(1—-sin>x) +3 =0
= 2sinx—4 +4sin’>x + 3 =0
= 2sinx + 4sin’x—1=0

We can write it as,

4sin?x + 2sinx-1=0

Now applying formula

Here, ax2+bx+c=0

—b+ -,."'b:—ctac

So, X=

2a

Now applying it in the equation

-2+ 22 —af4)(-1)

sinx =
2

. —-24+/4+16
sing =————

2
; —Etl.-'ﬁ
sinx =

g
: 241245
5111x={ = 4
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. 3 eof
sinx = (3445)
a8
: —-1+45
sinx = \
4
; —1+43
sin18° = :“

Now sin 18° is positive, as 18° lies in first quadrant.

; Vv5—1
-~ 8in18° = o

Putting the value in eq. (i), we get

= sin 30° sin 18°

= RHS
~ LHS = RHS
Hence Proved

Q. 19. B. Prove that

W 2
sin® 72% —cos?30° =

f5-1)
8

Solution:

sin? 72° — cos230° = 271
To Prove: g8
Taking LHS,
= sin%72° - cos230°
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= sin?(90° - 18°) - cos?30°

= cos? 18° - c0s?30° ... (i)

Here, we don’t know the value of cos 18°. So, we have to find the value of cos 18°
Letx=18°

so, 5x = 90°

Now, we can write

2x + 3x =90°

so 2x = 90° - 3x

Now taking sin both the sides, we get
sin2x = sin(90° - 3x)

sin2x = cos3x [as we know, sin(90°- 3x) = Cos3x ]
We know that,

Sin2x = 2sinXcosx

Cos3x = 4cos3x - 3cosx

2sinxcosx = 4cos3x - 3cosx

= 2sinxcosx - 4cos®x + 3cosx = 0

= COosX (2sinx - 4cos?x + 3) =0

Now dividing both side by cosx we get,
2sinx - 4cos®>x +3=0

We know that,

cos?x + sin?x = 1

or cos?x = 1 — sin?x

= 2sinx—4(1—-sin?>x) +3 =0
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= 2sinx —4 + 4sin>x + 3 =0
= 2sinx + 4sin’x—1=0
We can write it as,

4sin?x + 2sinx-1=0

Now applying formula

Here, ax2+bx+c=0

g —b+y/ b*—dac
SD' o 2a

now applying it in the equation

—2+ /22 4(a)(-1)

sinx =
2z
: -2 +y4+16
sinx =
a
; —2 +420
sinx =
a
: —24245
= 2
a
; 2l—1+ 45
8
: —-1+43
sinx =
4
. -1 'I\.'E
sin18° = 3

Now sin 18° is positive, as 18° lies in first quadrant.
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; Vv5—1
-~ 8in18° = o

Now, we know that
cos?X + sin?x = 1

or cosx = V1 — sinx
~.cos 18° = V1 —sin? 18°

P

= cos18° = [1— (‘*'?:1)

16—({5+1-245)
=cpslf°= |———
16
cos 18‘3 — w
= 16

cos 18° = %Jm N

=
Putting the value in eq. (i), we get

= cos? 18° - cos230°

=G 10+ zv’E) —(?) [ c0s30° = %‘
= —(10+2y5) -2

_104245-12
16
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= RHS

~ LHS = RHS

Hence Proved

Q. 20. Prove that tan 6° tan 42° tan 66° tan 78° = 1
Solution: To Prove: tan 6" tan 42° tan 66" tan 78" = 1
Taking LHS,

=tan 6  tan 42’ tan 66" tan 78’

Multiply and divide by tan 54" tan 18°

__tan 6° tan 427 tan 66° tan 78"

== = - X tan 54° tan 18°
tan 54° tan 187

{tan6"tan54°tan 66%){tan18%tan42"tan 727)
- tan 54°tan 18° (i)

We know that,

tan x tan(60° — x) tan (60° + x) = tan 3x

In first x = 6°
tan 6° tan (60° - 6°) tan (60° + 6°)
= tan 6° tan 54° tan 66°
and
In second x = 18°
tan 18° tan (60° - 18°) tan (60° + 18°)
= tan 18° tan 42° tan 78°

So, eq. (i) becomes

__ [tan3(6")][tan3(187)]
"~ tan54°tan 18°

N tan 18%tan 54°
" tan 54°tan 18°
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=1
= RHS
: LHS = RHS

Hence Proved

Q.21.1ftan 6 = %, prove that 51126 + bcos20 =D

Solution: Given® = %

To Prove:asin20+bcos26=b

. . _a
Given: 6 = >

We know that,

Perpendicular a
tanf =—L— =2
Base b

By Pythagoras Theorem,
(Perpendicular)? + (Base)? = (Hypotenuse)?
= (a)® + (b)* = (H)?

= a2 + b2 = (H)?

S H=VaZFD?

So,

Sin0— Perpendicular = 'a—
Hypotenuse JaZ+h2

Ty Base - b

Hypotenuse P 42 +h2
Taking LHS,
=asin 20 + b cos 20

We know that,
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sin 26 =2sin 6 cos 6
and cos 26 = 1 — 2 sin“0
= a(2 sin 6 cos 6) + b(1 — 2 sin%0)

Putting the values of sin@ and cosB, we get

2
= e +b[1—2><( - )]

I f
1.||'l aZ+b2 v a®+h? v a®+b2

w125
__ 2a%b _2a%b
aZ+b? aZ 4b?
=b
= RHS
~ LHS =RHS

Hence Proved

EXERCISE 15E PAGE: 584
Q. 1.
If Ginx = ¥° and ™ - x - . find the values of
i

- —

(i) siﬂé (ii) CD%

s —

X
(iii) tan —
A

.

. . . V5 T . .
Solution: Given: sin x =? and E<x<n i.e, x lies in the Quadrant Il .
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. W X X ... x
To Find: i) sin — ii) cos —iii) tan =
2 2 2

. . V5
Now, since sin x = Y

v1—sin?x

We know that cos x = =

.
+[1- (D)2
COS X = 3

L [r_ 42
9 3
COosS X =

. . o 2
since cos X is negative in Il quadrant, hence cos x = — 3
N X

i) sin =

) 2

Formula used:

l—cosx

E
sin 2 =
= =] =
x 4 -G i\/?l i\E
Now, sin 2 = 2 = 2=

Since sinx is positive in Il quadrant, hence sin

.4 5

.. x
ii) cos =

2
Formula used:

1+cosx
Z

ISR
1

COos
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—& T
2 iJiE] i_\/; i\E
now, cos 2 = 1 == Z ==

X
since cosx is negative in |l quadrant, hence cos 2 =
X

iii) tan 2
Formula used:

sinx

tan x = cosx

uil

inZ L TR
X sIn &
hence,tan-=—3=348s =2 x 2 =4[5
ey _E Y6 2
-]

Here, tan x is negative in Il quadrant.

Q. 2.

i §

V6

Wi = aid T oo findthevahies of
3

-t .

U B X
(1) sim— (1) cos—
2 2
X
(iii) tan =
2

i
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Answer :

Given: cos x == —3 and %{x«: m.i.e, x lies in |l quadrant
To Find: i)sin S ii)cos 3 iiitan 3

i) sin

Formula used:

sin X l-cosx
2

. K Hl_{__gj I’ = 2
N(}w. Sl 5 —_ _+ 2E e __E_ 5 — _i Vrﬁ
2

- . . - . . X
Since sinx is positive in |l quadrant, hence =i

I
-+
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i #
||}::t:}5.2

Formula used:

EC}EE:—I- l+cosx
Z = 2
—a =
now, cos - = 4 (&) | g
=2y 2 —Nz 3

1

" . " * X
since cosx Is negative in |l quadrant, hence cos ;=—7

i X
t|r}tan£
Formula used:

sin x

fan X =
COSX
L z .
3 sin - s ¥
henes, fanl="5=8 = 2 4 ¥ 5
2 cos;  — g ey

Here, tanx is negative in |l quadrant.
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Q. 3. If Sin X = _71 and X lies in Quadrant IV, find the values of
(i) Sin ’2—‘
(ii) Cos ’2—‘
(fi) tan >
Answer :

= . -1 = £
Given: sin x = = and x lies in Quadrant IV.
To Find: i)sin  ii)cos 3 iiijtan 3

Now, since sin x = —
We know that cos x = +y/1 — sin2x

cosx =+ |1—(5)?

-

e |

cosx=+

Py
I
-

M| 5
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: : s J
since cos X is positive in IV quadrant, hence cos x = %

1) sin 4

Formula used:

Sirlf:-l— l-cosx
- _1|| 2

2B 2 z—/3
T\Jr::wu"..r._Smg:_[P T =4 | = 2!
T e Z

(18]
-
PI‘-"W
oy

::i
4 4 2

|

Since sinx is negative in |V quadrant, hence sin £ = —
2 2

lijcos =

https://byjus.com
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Formula used:

l+cosx

coss=4+

V3

X
et 02 1+(—
now, CDSZ_ I §

Ly

|

ana X
Hr}tanE

Formula used:

gsinx

tanx =

COEX

12
Q.4.If Cos)z—( =3 and X lies in Quadrant |, find the values of

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

- 243 (2443
= =
+ —2—2 2

" 8 s # X
since cosx Is positive in IV gquadrant, hence cos ==

R S Aggarwal Solutions for Class 11 Maths Chapter 13-

I
Il
I+

Geometrical Progression

. . X 12 o . , . .
Solution: Given: coss = — and x lies in Quadrant | i.e, All the trigonometric ratios are

positive in | quadrant

To Find: (i) sin x ii) cos x iii) cot x

(i) sin x

Formula used:
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We have, Sin x =1 — cosZx

l+cosx

We know that, cos 5 = (~cos x is positive in | quadrant)

X

=}2c0525— 1=cos x
1

=>2><{1—;2— 1=cosx

=>2><{%:)-- 1l =1tos X

119
=05 X ———
169

Since, Sin x = y/1 — cos2x
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= Sinac= {1— (Ey

. 120
= Sihx="-
169

Hence, we have Sin x =222 .
169
li)cos x
Formula used:
l+cosx

(~cos x is positive in | quadrant)

We know that, cos E =

=;~2c052§— 1 =cos x
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12,5
=2x (—)2-1=cosx
X

=>2><{i%::)- 1 =608 ¥

119
= COS X =—
169

i) cot x

Formula used:

COSX

cot x =

sinx

119

o 119 169 119
cOtN == =l

_— 169 120 120

1la9

119
Hence, we have cot x = =

) 3 T .. X
If sinx="and0<x < — find the value of tan:.

s — i

Q.5

3
Solution: Given: sin x = and 0< x<72z i.e, x lies in Quadrant | and all the trigonometric
ratios are positive in quadrant I.

To Find: tang

Formula used:

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

R S Aggarwal Solutions for Class 11 Maths Chapter 13-
m BYJU'S Geometrical Progression

The Learning App

sinx

X
tan-=
2 1+cosx

Now, cos x =+/1 — sinZx (~cos x is positive in | quadrant)

:}C[;Sx:\jl_[E)Z:Jl_i=f
3 25 5
X i = 3 5 1
: 3 gin x =
Since, tan - = =3, =2x2==
2  l1+4cosx ]_-[-E 5 g 3

X 1
Hence, tan- = -
] a3

Q. 6. Prove that

X -
COl——1tan—= Zcolx
) )

Solution:
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To Prove: cmtg - taﬂg = Zcot x

Proof: Consider L.H.S,

X x u::u::lsE gin —
cot —=tan, == _f-_}

sin — COs5—
2 z

. =X
co SZE —S'lﬁz—

sin— cos—
= 2

COSX
1] £ 2 . -
= SinZ coss (v cos*x —sin®x = cos2x)

X X
= {cnszi — sinzi = C0SX)

Here multiply and divide LH.S by 2

2Zcosx

= -4 ]
2sin— cos-
z 2

2 . :
= === (+2sinxcosx = sin2x)

ginx

= (2 sin= cos- = sinx)
2 2
cot - tang = 2cotx = R.H.S

~=L.H.S = R.H.5, Hence proved
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Q. 7. Prove that

4

tan

v R
—+— |=tfanx +secx
4 i |

Solution: To Prove: tan% + g) =tan x + sec x

Proof: Consider L.H.S,

T X
. tan—+tan- . tanx+t
tan{z—k}—é] = m (- this is of the form tan(x+y) = bisinhica

1—tan:tan§ 1—tanxtany

X o B
Ccos—+5Iin—

cus;—sin;
Multiply and divide L.H.S by cos— +sin-

X e Ko - X
Ccos—+5In— Ccos—+5In—

cos——sin— cos—+sin—
z z z 2

T TR
(cos—+sin—)°
cos®=—sin®=

2 -

2X . X ® R
cos”_+sin ;+2cus;sm—

2!( . X
“COST—- —S8INT - = COSX
= COSX ( 2 2

)

- LR
1+2cos—sin—
- 2

= COSX
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1+sinx X ., X .
= (v 2co8—-sin— = sinx)
COSX 2 2
1 ginx

COSX COSX
518 X
tan(; +3) =secx +tan x=R.H.S

+ L.H.S = R.H.S, Hence proved

Q. 8. Prove that

Solution:
To Prove: ﬁ—“sm“ =tan{=+3)
1—sinx 4 2

Proof: Consider, L.H.G = [1*sim

1-sinx

Multiply and divide L.H.S by /T + sinx

_ [14sinx - Vitsinxy _1tsinx
= : —— =" .
1—sinx vit+sinkg v 1-sin®x

) X X T, :
= l+sinx  142cos;sin; (.- 2 cos—sin— = sinx)
COSX COSX 2 2

cos?E4sin?Z 42 costsins
—E e o 208 (iRt x EEinTx = 1)

COSX
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GO
(cos—+sin—)?

cosi=—sin®—
2 2

B CGEE-FSi[lE u:'u::ls!i-t-sinE .2 2
N cus;—sinE A cus;-i—sin; {‘ X+ yo = {X +F) [X_F)}

X . X
cos—+sin—

cos——sin—
z z

Multiply and divide the above with cos ~

5 m
Here, since taﬂ; = |

. g | €
Here, since tan; =1

; tan_+tans :
1+sinx _ m:taﬂfz—i—g] = R.H.S

1-sinx 1—tan—tan-
& ng

Since, L.H.S = R.H.S, Hence proved.
Q. 9. Prove that

i

tan

T X
+tan| ———
4 2

i
L = 25ecx
4 2

—
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Solution:

T X 119 X
To prove: tan{;+£ )+ tan{Z_E ) = 2secx
Proof: Consider, LH.S = tan{§+§ )+ tan[g—g ]

T X T X
x tan—+tan- tan—tan-

2 1—tan—tan- 1+tan—tan-—
& 2 Fris

tanx—tany

tan x+tany
(vtan(x+y) = ———— andtan(x—y) = —)
1—tanxtany 1+tanxtany
1+tan~ 1-tan>
" 1—tan- 1+tanZ
z z
i X A 4
sin % sin
cos’—z{ : cns’—é
- sin sin 2
x 1+—%
cos cos-
2 2
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X oo R X )
cos—+s5In— COS——SINn—

cos——sin— cos—+sin—
= z z z

{cusf-lrsini:] 2+{cus£—sin£}z
ey 1 ] 2 F1

b —
cosi——sin?—
z 2

By Expanding the numerator we get,

2 (e s s 2 X
= [ cos=—sin“- = CoO8Y)
COSX 2 .

tan{%+§}+ tan[g—%c ) = 2secx = R.H.S

since L.H.S = R.H.S, Hence proved.

Q. 10. Prove that

SN X X
= a1l —
l+cosx 2
Solution:
To Prove: —— —tan =
1+cosx

Proof: consider, L.H.S = o

1+cosx

b A
sinx 2 cos—sin— X : X Bz | X :
=) 2 (~ cos?= —sin®- = cosxand 2cos—sin— = sinx)
1+cosx 1+CDSZE—SIH z 2 2 2 g

TR -
Ecuszsm—

(= mszg —sinzg == )

z
P ol
cos® +sin?e+cosie —sinZe
2 z z =
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o Rt 4
2cos—sin— 5in— %
e ol el T f L
2cos Cos— 2
z =
sinx X .
= tan—=R.H.S
1+cosx 2

Since L.H.S = R.H.S, Hence proved.
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