Important Questions for Class 11
Mathematics

Chapter 3 — Trigonometric Functions

Very Short Answer Questions

1. Find the radian measure corresponding to 5° 37* 30"
Ans: Converting the given value to a pure degree form

537'30" =537" @j
60

= 537'60" =5 7—25j

= 537'60"=5"| — >
2(60)

= 537'60" = (%)

Degree to Radian Conversion
45\ = T
— || === |=—==rad
8 J\180) 32

2. Find degree measure corresponding to (%)

Ans: Converting the given value from radian to degree form

n 180 (ﬁj
16 = 4
Simplify degree form

(fj =1115"
4
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3. Find the length of an arc of a circle of radius 5cm subtending a central angle

measuring 15°
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Ans: The arc of a circle with a radius of 5cm with a central angle of 15" should be

of the length i—;cm using the formula Arc=mx(6).

4. Find the value of 19?“

Ans: We have tanlg—TC

tanlg—n =tan (GEJ
3 3
=tan| 6w+ Ej
3

=tan| 3x 2n+£j
3

— tan Ej
3

e

5. Find the value of sin(—1125°)
Ans: We have sin(—1125°)

sin (—112(? X 360")

=-Sin (3+ ﬁj x 360°
360

:—sin(45°)
1

N

6. Find the value of tan(15°)

Ans: We have tanl%’
tan15’ =tan (60" —45° )
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_ tan60" —tan 45’
~1+1tan60° x tan 45’
_N3-1

_\/§+1

7. 1f sinA=§ and g<A< findcos A

Ans: The condition g < A denotes that we need to take account for second quadrant,

hence the cosine value will be negative.
Therefore,

COSA=—
5

8. If tanA=i and tanB =
a+1 2a+1

) tanA+tanB
Ans: tan(A+B)= - -

then find the value of A+B

a 1
+
__a+1 2a+1
e L

a+1'2a+1
2a’° +2a+1

(a+1)(2a+1)
(a+1)(2a+1)-a
(a+1)(2a+1)
=1
Which can only be possible if A+B=45".

9. Express sin126+sin46 as the product of sines and cosine
Ans: Using the trigonometric difference formula, we get
sin120 +sin46 =sin (80 +46) +sin (80— 40)

=2sin80c0s40
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10. Express 2cos4xsin2x as an algebraic sum of sines or cosine.
Ans: 2cos4xsin 2x =sin(2x +4x)+sin(2x —4x)

=Sin6X +sin(—2x)
=SIN6X —Sin 2X

11. Write the range of cos@
Ans: The cosine function is a periodic function with a domain of R and a range of

[-11].

12. What is domain of secé
Ans: The secant function is the reciprocal of the cosine function, it has a domain

of R—{(Zn +1)g;n eZ} because those are the points where the cosine function

equates to 0.
13. Find the principal solution of cotx=3

Ans: The principal solution of cotx=3 is for the following input values
_on 1ln

" 6' 6

14. Write the general solution of cosd=0

Ans: The general solution for the equation cos6=0 is 6=(2n +1)g, neZz.

15. If sinx=§and 0 <X <gfind the value ofcos 2x

Ans: We know that cos2x =1-sin®X

2
COS2X :1—2(§]

:1—2><§
9
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16. If cosx=—% and x lies in quadrant 111, find the value of sing
Ans: We know that cos2x =1—2sin*x

ol {3 (3

— 1 =1- Zsin25
3 2

— 23in2§=1+E
2 3

:>sin2§:E
2 3

:>sin5:ir\/Z
2 3

= sing = \E [2nd Quadrant]

17. Convert into radian measures —47°30"
Ans: Convert into pure degree form and then convert to radian

—47°30' = —(47 + @)
60

18. Evaluate tan75°

Ans: Use the trigonometric addition formula for the tangent function
tan75° =tan(45° + 30°)

_ tan45" +tan30°

~ 1-tan45 tan30°
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_\/§+1
=1

19. Prove that sin(40+ &) - cos(10+ &) —cos(40+ ) -sin(10+ @) = %

Ans: Let us take the left-hand side of the equation and make some manipulations.
We know, sin(a—b)=sinacosb—cosasinb

L.H.S=sin(40 + 8) cos(10 + 8) — cos(40 + 8)sin(10 + &)
=sin[40+6-10—-0]=sin30

20. Find the principal solution of the eq. sinx = 73

NG

Ans: The principal solution of sinx = El Is the input values of x = 2%

'3

w|3a

21. Prove that COS(% + X) o COS(% - X) = \/ECOSX

Ans: Let us start with the left-hand side and use the trigonometric differences
formula for the cosine function

L.HS= c:os(E + xj + cos(E — xj
4 4

7T
:ZCosZcosx

—Z(LJCOSX
J2
—/2cosx

=R.H.S

22. Convert into radian measures —37°30"
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Ans: Convert into pure degree form and then convert from degree to radian

-37°30'= (37 T @J
60

23. Prove

Sin (n+1) x Sin (n+2) x + Cos (n+1) x. Cos (n+2) x = Cos X
Ans: L.H.S. =sin(n+1)xsin(n+2)x+cos(n+1)xcos(n +2)x
=cos{(n+1)x—(n+2)x}

=cos(NX + X —n—2x)

=cos(—x)

=cos(x)

24. Find the value of Sin%
Ans: We have sin%
Sin@:sm(lonﬂ)

3 3
:Sin(an5+gj [Periodic Function]

—SinZ
3
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B3
2

25. Find the principal solution of the eq. tanx = —i.

NE

Ans: The principal solution of the equation tanx = _1 will be the input values of

J3

26. Convert into radian measures5° 37" 30"
Ans: Converting the given value to a pure degree form

5°37'30"=537"' ﬂ)
60

=537'60"=5 %)

—537'60"=5| >
2(60)

= 5°37'60" = (%)

Degree to Radian Conversion
45\ n oo
— || = |===rad
8 J\180) 32
27. Prove Cos70°. Cos10°+ Sin70°. Sinl0° =%

Ans: Starting with the left-hand side and using the trigonometric differences formula
for the cosine function.

LH.S=cos(70"~10")

=C0S60°
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1
2

28. Evaluate 2Sin—~
12

Ans: Use the trigonometric difference formula for the sine function and expand

23in£: 2sin r_r
12 4 6

. &0 T T . T
=2 sm—cos——cos—sm—}

—2_1><\/§—1><1
F|Z 2 ¥
_3-1
2

29. Find the solution of Sinx = —73
Ans: We are required to find the general solution for the equation sinx = —73
Sinx :—@

:>Sinx=Sin(n+gj

:>Sinx:Sin4—37t

When
Sin@=Sina
0=nn+(-1)"-a

4n

X=nm+(-1)"- 3
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30. Prove that Cos9 —S!n9 —tan 36°
Co0s9° +Sin9°

Ans: Let us start with the right-hand side and use the trigonometric differences
formula for the tangent function.
R.H.S=tan36°

—tan(45 -9')

_ tan45 —tan9’

1+tan45 tan9’

_1-tan®

C1+tan9’

_ C0S9" —sin9’

 c0s9" +sinY’

=L.H.S.

31. Find the value of tanlgT7t

Ans: We have tan (19?7[)
tan 19_7: =tan (671 — Ej
3 3

=tan {3>< 21 + ﬂ [ Periodic Function |

T
=tan—

3

32. Prove Cos4x=1-8Sin’x.Cos’ x

Ans: Starting with the left-hand side and using the trigonometric addition formula,
C0S2X =1—2sin’ X

We get,

L.H.S=Cos4x
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=1-2Sin’2x
=1-2(Sin 2x)?
=1-2(2Sinx.Cosx)’
=1-2(4Sin*x.Cos” X)
=1-8Sin’ x.Cos’® x

Cos(m + x).Cos(—x)
Sin(mt — x).Cos(’zt + x)

Ans: Starting with the left-hand side and using the trigonometric periodic identities,
we obtain the following

cos(m+x)cos(—x)

sin(m— x)cos(;E + xj

_ —COSXCOSX
~ —sinxsinx
=cot’ x
=R.H.S.

33. Prove = Cot’x

LHS.=

Cosl1l +Sinll
Cosll’ —-Sinll’
Ans: Starting with the left-hand side and using the trigonometric addition formula
for the tangent function, we obtain
L.H.S.=tan56
=tan(45 +171°)
_ tan45 +tanll
~1-tan45 -tanll’
_1+tanll
~1-tanll’
_ c0s1l’ +sinll’
~ cosll —sinll’

34. Prove that tan56° =

Class XI Maths www.vedantu.com 11
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=R.H.S.

35. Prove that Cos105° + Cos15" =Sin75" —Sin15°
Ans: Starting with the left-hand side and using the trigonometric difference formula

for the cosine function, we obtain
L.H.S.=Co0s105 + Cos15
=Cos(90° +15°) + Cos(90" — 75°)

=-Sinl15 +Sin75%
=Sin75 -Sinl%
=R.H.S.

36. Find the value of Cos(—1710")

Ans: We have cos(—1710"). We also know cos(—x) = cosXx
Cos(~1710°) = Cos(1800 — 90)

= Cos[5x 360 +90]

:sz
2

=0

37. A wheel makes 360 revolutions in 1 minute. Through how many radians
does it turn in 1 second.

Ans: Given,
Number of revolutions made in 60s =360

Number of revolutions made in 1s = %

Angle moved in 6 revolutions =2t x 6
=12n

38. Prove that Sin’?6x—Sin*4x =Sin2x.Sin10x
Ans: Starting with the left-hand side and using the trigonometric addition formula

for the sine function, we obtain
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L.H.S.=Sin’6x —Sin®*4x
:sin(6x + 4x)sin(6x —4x)
=sin10xsin 2x

=R.H.S.

39. Prove that tanbdENE =-1
1tanm69.tan 66

Ans: Starting with the left-hand side and using the trigonometric difference identity
for the tangent function, we obtain

_ tan69’ +tan 66

~ 1-tan69° tan66°

=tan(69° + 66°)

L.H.S.

=tan(135°)
= tan (90° + 45°)
——1
=R.H.S.
Sinx X
40. Prove that —— =tan—
1+ Cosx 2

Ans: Starting with the left-hand side and using the trigonometric addition identities
for the sine and cosine function, we obtain
sinx
1+ cosx

LH.S.=

. X X
2SIN —C0S —
2 2

2c0s? X
2

. X
SIn —
2

X
COS—
2
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Long Answer Questions 4 Marks

Prove the following identities

1. The minute hand of a watch is 1.5cm long. How far does its tip move in 40
minute?

Ans: Analysing the given information, we have

r=1.5cm

Angle made in 60min =360’
Angle made in Imin =6’
Angle made in 40min =6’ x 40" = 240°
Calculating the arc distance
o=

r
240x " =L

180 1.5

2x3.14=1
6.28=1
| =6.28cm

2. Show that tan 3x. tan 2x. tan x = tan 3x — tan 2x — tan x
Ans: Let us start with tan3x and we know 3x = 2X + X
tan3x =tan(2x + x)
tan3x  tan2x +tanx
1 1-tan2x.tanx
tan3x(1— tan 2x.tan x) = tan 2x + tan x

tan 3x — tan 3x.tan 2x.tan X = tan 2x + tan x
tan3x.tan 2x.tan X = tan 3x —tan 2x —tan x

Class XI Maths www.vedantu.com 14
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3. Find the value of tan%

Ans: We know that
2tan x

1—tan®x

Therefore, we have

- 2tanE
tan(z_j:_%s
1—tan?*

tan2x =

2tanE
—-1=— 8
1—tan? ™

8

Put tanE =X
8

_2X
1-x°
—=2x=1-X*

142
1

1

=>X=

Since, g lies in the first quadrant, the value must be positive, hence

tangzﬁ—l

Sin(x+y) tanx+tany

Sin(x—y) tanx-—tany

Ans: Starting with the left-hand side and using the trigonometric difference formula
for the sine function, we get

Sin(x +Y)

Sin(x—vy)

4. Prove that

LHS.=

Class XI Maths www.vedantu.com 15
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_ Sinx.Cosy + Cosx.Siny
Sinx.Cosy —Cosx.Siny
Dividing numerator and denominator by Cosx.Cosy

_tanx+tany
tanx —tany
=R.H.S.

5. If in two circles, arcs of the same length subtend angles 60° and 75° at the
center find the ratio of their radii.

Ans: We know that the length of the arc and its subtended angle is related using the

following formula

o==
§

1

Therefore, we have

60><£:1
18
3l

r=— ....(
T

L

r2

75><£:l
18

I,

=2 @

> bBp

D =(2)
3l

c =

1

1 T

. 1
5n

31 5m

= — X —
t 121
=5:4
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6. Prove that Cos6x =32Cos’x—48Cos’ x+18Cos’x—1

Ans: Starting with the left-hand side and using the trigonometric identities for the
cosine function, we obtain

L.H.S.=Cos6x

=Co0s2(3x) =2Cos*3x -1

= Co0s2(3x)

=2(4cos’ x —3cosx)* —1

=2[16Cos’® x +9Cos’ x —24Cos* x | -1

=32C0s° x +18Cos’ x —48Cos* x —1

=32Co0s° x —48Cos” x +18Cos* x1
=R.H.S.

7. Solve Sin2x—Sin4x+ Sin6x =0
Ans: Starting with the left-hand side and using the trigonometric addition identity

for the sine function, we obtain
L.H.S.=Sin6x +Sin2x —Sin4x

. [ BX+2X BX —2X ]
= 2sIn 5 COoS 3 —sin4x

=sin4x(2cos2x —1)
=0

Now,

sindx =0

4AX =nr

nm
X =
4

Also,
2c0s2x—-1=0

T
COS2X = cosg

ox=2nm+ =
3
X:nﬂ:iE
6
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8. In a circle of diameter 40cm, the length of a chord is 20cm. Find the length
of minor are of the chord.
Ans: Given,

4tanx(1-tan’x)
1-6tan’x+tan*x
Ans: Starting with the left-hand side and using the trigonometric addition identities
for the tangent function, we obtain
L.H.S.=tan4x
_ 2tan2x
1-tan®2x
2tan 2x
1—tan® 2x
( 2tan 2x jz
e ey
1-tan®2x
4tan X
_ 1—tan®x
(1-tan®x)* —4tan’ X
(1-tan’x)’

9. Prove that tan4dx =
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4tan x (1-tan®x)
(1 tan’ x) 1+tan X —2tan’x —4tan’x
_ 4tanx(l—tan®x)

1-6tan’*x +tan*x
=R.H.S.

10. Prove that (Cosx+C0sy) +(Slnx Slny) =4Cos’ ( ;y)

Ans: Starting with the left-hand side and using the trigonometric addition identities
for the cosine and sine function, we obtain

L.H.S.=(Cosx +Cosy)’ +(Sinx —Siny)’

:(ZCOSXZy'COSX;yj (ZCOS( 2y]5'( zyD

:4Cos Xty .Cos’ ( y)+4Cos xX+y S|n &Y
2 2 2 2

11. If Cotx=—%,x lies in second quadrant find the values of other five

trigonometric functions

Ans: Given

Cotx = >
12

Using some trigonometric identities, we obtain
12

tanx =——
5

Sec’x =1+tan’*x

Secx=J_rE
5
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Since x lies in the second quadrant, the cosine value will be negative

Secx:—E
5
Cosx:—i
13
Sinx =tanx.Cos x
~12 [—5)
= — X| —
5 13
_1
13
Cscx:E
12

Sin5x—2Sin3x+SinXx _
Cos5x—Cosx
Ans: Starting with the left-hand side and using the trigonometric difference
identities for the sine function, we obtain
I_.H.S.:S|n5x+S|nx—28|n3x
Cos5x —Cosx
_ 2Sin3x.Cos2x —2Sin3X
~ —2Sin3x.Sin2x
_ 2Sin3x(Cos2x —-1)
~ —2Sin3x.Sin2x
_ —(1-Cos2x)
—Sin2x
_2Sin°X
2Sin x.Cos x
_ Sinx
Cosx

=ftanx
=R.H.S.

12. Prove that tanx

13. Prove that Sinx + Sin3x+ Sin5x + Sin7x = 4Cosx.C0s2x.Sin4x
Ans: Starting with the left-hand side and using the trigonometric addition identities
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for the sine function, we obtain
L.H.S. =Sinx + Sin3X + Sin5x + Sin7x
=SinX +Sin7X +Sin3x + Sin5x

_5sin X +7X Cos X —7X + 2Sin 3X + 5% Cos 3x—5xj
2 2 2 2

=2Sin4x.Cos3X + 2Sin4x.Cos x
=2Sin4x[Cos3x + CosX]

= 2Sin 4x{2Cos(3X2Jr Xj.Cos(e’Xz_ Xﬂ

=2Sin4x[2Cos2x.CosX]

=4Co0sXx.C0s2x.Sin4x
=R.H.S.

14. Find the angle between the minute hand and hour hand of a clock when the
time is 7.20
Ans: We know that the angle made by minute hand in 15min =15x6 =90

We also know that the angle made by the hour hand in 1hr =30

In 60 minute :2—0

['.- Angle Travelled by hrhand in 12hr = 360°]
In 20 minutes =%x20

=10
Angle made =90+10
=100°

15. Show that \2+~/2+ 2C0546 = 2C0s0
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Ans: Starting with the left-hand side and using the trigonometric addition identity
for the cosine function, we obtain

LH.S. =2+ 2+ 2Cos40

— 2+ /2(L+ Cos 46)

_ \J2++/2.2Cos? 26
=+/2+2C0s20

=/2(L+Cos26)

=+/2.2C0s%0

=2C0s0
=R.H.S.

16. Prove that Cot4x(Sin5x + Sin3x) = Cotx(Sin5x — Sin3x)

Ans: Starting with the left-hand side and using the trigonometric addition identity
for the sine function, we obtain

L.H.S.=Cot4x(Sin5x +Sin3x)

:CF)s4x ZSin5X+3X.C055X_3X
Sin4x 2 2
_ Cos4x

Sindx
=2Co0s4x.Cos x
Then, we move on to the right-hand side and using the trigonometric addition

identity for the sine function, we obtain
R.H.S.= Cotx(SinSX — Sin3x)

_ CQSX‘:ZCOS 5X + 3X Sin 5X —BX}
Sinx 2
COSX[2Cos4x Sinx]
Sinx

=2Co0s4x.Cosx

Therefore,
LHS=R.H.S

2Sin4x.Cosx

Long Answer Questions 6 Marks
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1. Find the general solution of sin2x +sin4x+sin6x=0
Ans: We have that sin2x +sin4x +sin6x =0

= (sin 2X +5sin 6x) +sindx =0

:(ZSin[ZXZGchos(ZX ;6xn+sin4x =0

—> 2SIN4XCc0S2x +Sin4x =0
= sin4x(2cos2x +1)=0

Now

sindx =0

= X=Nn
2c0s2x+1=0

T
> X=Nnt—
3

2. Find the general solution of cos®cos20cos 30 =%

Ans: We have that cos0cos20c0s30 = %

= 4c0s0c0s20c0s30 =1
Using the trigonometric addition identity for the cosine function, we obtain
= 2(2c0s6c0s30)cos20-1=0

= 2(c0s40+c0s26)c0s20-1=0
= 2(2cos2 201+ cosZG))cosZO—l: 0
= (2c0s*20-1)(2c0s26+1) =0

Now,
2c0s°20-1=0
=c0s40=0

=40=(2n +1)g

= 6=(2n +1)g

Also,
2c0s20+1=0
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—>C0S20= —l
2

:>9=nniE
3

3. If Sina+Sinf=a and Cosa+ CosB=Db

b2

?+a’

Ans: Squaring both the equatlons and adding them together,
b? +a* = (Cosa + Cosp)? + (Sina + SinB)?
=Cos’ a.+ Cos’ B +2Cosa.CosP + Sin’ a. + Sin’ B + 2Sin a.Sin B
=1+1+2(Cosa.CosB + Sina.SinB)
=2+2Cos(a—B) (@
b? —a* = (Cosa + Cosp)’ — (Sina.+SinB)?
= (Cos? a.—Sin?B) + (Cos’ B—Sin* o) + 2Cos(a + )
= Cos(a. + B) Cos(a —B) + Cos(B + o) Cos(a — ) + 2Cos(a + B)
=2Cos(a +p).Cos(a. — ) + 2Cos(a + )
= Cos(a.+ B)[2Cos(a —B) + 2]
=Cos(a.+p).(b* +a*)  from (1)
Dividing equation (1) with b®+a*, we get

Show that Cos(a+B) =

2 f—
b2 s —~=Cos(a + )
b*+a’
4. Prove
Cosa+CosB+C05y+Cos(a+B+y)=4COS(°"2*Bj Cos(ﬁzyj COS(Y;aj

Ans: Starting with the left-hand side and using the trigonometric addition identities
for the cosine function, we obtain
L.H.S.=Coso. + Cosf + Cosy + Cos(o.+ B +7)

—ZCOS( Bj Co S( Bj+2Cos(Wj_Cos(a+B+y_Yj
2 2 2 2
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:2Cos(a+6j.Cos(a_B)+2COS(G+BJ.C [OHBJFZYJ
2 2 2 2
:2Cos(a+Bj_Cos(a;)+C ((HBJFZYH

2 ) 2 2

i oc—B+a+B+2y a+tf+2y a-P

:2Cos(a+Bj 2Cos| —2 2 |Cos| —2 2

2 2 2
:2Cos(a+B)_ZCos a—”).Cos(Mﬂ

2 ) 2 2
=4Cos GZB).COS(B—;Y).COS(H—&)
=R.H.S

3X

5. Prove that Sin3x+Sin2x—Sin2x=4Sinx.Cos§.Cos >

Ans: Starting with the left-hand side and using the trigonometric addition identity

for the sine function, we obtain
L.H.S.=sin3x +sin X —sin2x

j.Sin(3X+Xj+Sin2x

= 2C0S 2X.SIN X + Sin 2X
= 2C0S2X.SIN X + 2SIN X COS X
= 2sIin X[c0S 2X + COS X]

=2sin X ZCos,x?’—X.cos5
2 2

) 3X X
=4SIN XCOS X —COS—
2 2

=R.H.S.

3—n+c055—7t—0

6. Prove that 2(:031.«3059—7t + COS =
13 13 13

13
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Ans: Starting with the left-hand side using the trigonometric addition identities for
the cosine and sine function, we obtain

L.H.S.= 2cos£.cosg—n + cosg—n + cos5—n
13 13 13 13
t 9n n 9r 3n 5r
=C0S| — +— |+C0S| — —— |+ C0S— +COS—
13 13 13 13 13 13
10m 18x 3 5r
= C0S—— + COS—— + COS— + COS—
13 13 13 13
3 5r 31 5r
=C0S| ®m—— |+C0S| ®T—— |+ COS— + COS—
13 13 13 13

3n 5n 3x 5n
=—C0S— — COS— + — + COS—

13 13 13 13
=0

=R.H.S.

7.Find the value of tan(a+p)given that cota=%,ae[n,37n) and

S%B=—%ﬁe(§m)

Ans: We know that,

tan(a+[3): tana +tanf3
1-tanatanf
Given,
Cotoczl
2
tano =2

Now, let us find tanf3
1+tan’B=Sec’B

1+tan*p= (%SJ { Secf = %5}

4
tanB=+—
b 3
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X Nl a

4
tanf=——|"
B 3 e

Therefore, we have that

) 4

tan (o +p)= 3

@

8. Prove that

Sec8A—-1 tan8A

Sec4A—1 tan2A
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Ans: Starting with the left-hand side and using the trigonometric elementary

identities of the cosine function and sine function, we obtain

sec8A -1
sec4A -1

L.HS.=

1

-1
_ Cos8A
1

-1
Cos4A
_1-Cos8A y Cos4A

~1-Cos4A  CosSA
_ 2Sin*4A Cos4A

 2Sin22A Cos8A

_ (2Sin4A.Cos4A).Sin4A

2Sin*2A.Cos8A

_ Sin8A(2Sin2A.Cos2A)

2Sin*2A.Cos8A
_ Sin8ACos2A

 Sin2A.Cos2A
_ tan8A

 tan2A
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=R.H.S.

9. Prove that Cos’ x + Cos® (x + g) + Cosz(x - gj = g

Ans: Starting with the left-hand side and using trigonometric addition identities of
the cosine function, we obtain

1+ Cos?2 1+Cos(2x+2nj 1+Cos(2x—2nj
LHS. - + Cos x+ 3 N 3
) 2 2 2
:l 1+1+1+ Cos2x + Cos 2x+E + Cos 2X—E
2| 3 3
:1 3+ Cos2x + Cos 2x+@ + Cos 2X—E
2| 3 3
1 2x+2—n+2x—g 2x+2—n—2x+ﬁ
=—|3+Cos2x +2Cos 3 3 .Cos 3 3
2 2 2
:% 3+C052x+2C052x.Cos4—éT
:% 3+C032x+2Cost.Cosz—;T
1[ T
:E 3+C032x+2C032x.Cos(n—§ﬂ
1/ -1
=— 3+Cost+2C032x.(—j
2| 2
_3
2
=R.H.S

10. Prove that Cost.Cos%—CosBx.Cosg—; =Sin5xSin57X
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Ans: Starting with the left-hand side and using trigonometric addition identities for
the cosine function, we obtain

L.H.S. =%[2C032x.Cos§—2Cos3x.Cosg7x}

:1 Cos 2x+§ + Cos 2x—5 —Cos 9—X+3x —Cos 9—X—Bx
2| 2 2 2 2
:1 CosS—X+Cos3—X—C0515—X—C053—X
2| 2 2 2
:1 CosS—X—COSB—X
2| 2 2 |
5x  16x)  (5x _15x
Y oginl 22 |ginl 22
2 2 2

=-Sin5x.Sin (_—EXJ

:Sin5x.Sin57X
=R.H.S.

11. Prove that Cos20°.Co0s40°.Cos60°.Cos80° = 1_16

Ans: Starting with the left-hand side and using the trigonometric addition identities
of the cosine function, we obtain
L.H.S.=Co0s20".Cos40.Cos60.Cos80°

=C0s60".C0s20".Cos40".Cos80°

-1 lcosan (2C0s20'.Cos80")
22

- %COS 40 [Cos(80 + 20) + Cos(80 — 20)]

~Lcos40 [ C0s100" +Cos60" |
4
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= lCos 40° [ColeO" + ﬂ

==(2Co0s100 Cos40’) + %Cos 40

0| Ol 0|k, 0|k, 0| F, N

| Cos(100 +40) + Cos(100—40)" |+ %Cos 40

| C0s140 + Cos60" |+ %COS 40

Cos140 + i} + 1 Cos40
2| 8

- Lcosaso— 40y + L + Lcosao
16 8

= —lCos40° + 3 + lCos40°
8 16 8

o
16

=R.H.S.
3 3t _. . X X X
12. If tanx=—,® < Xx<—, Find the value of Sin—,Cos— and tan—
4 2 2 2 2
Ans: Given that
7c<x<377E implying that x is in the third quadrant

T X 3n
= — < I —
2 2 2

Therefore, we have that Sing IS positive and Cos% IS negative.

Let us find for tan%
We know

1+tan2x=Seczx§
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2
1+ (Ej =Sec’ X
4

Seczx:i§
16

Cosx:J_rﬂ
5

4 [ 3TC:|
Cosx=—— T X < —
5 2

Let us find the required values

Siniz 1-Cosx
2 \/ 2
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