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TRIGONOMETRIC EXPANSIONS

Very Short Answer Questions

sin46

1. Show that =8cos® @ - 4cosd

Solution: -
We know that ,cos™™ 8sin 8- nc, cos"® fsin® 8+ nc, cos™™ Fsin® 4.........
sin46 = 3c, cos’ @sin @ - 4c, cos dsin®
=4c sin0{4cos36?—4cost9$in26}
sin48
snnéd

s!n49 =8cos’ @ - 4cosd
sinnd

:{4cos3 6 - cosé(1 - cos 60}

2. Show that cos768 = 64 cos’ 8-112 cos® 6+56cos® 8 —7 cos 8
Solution : -

We know that cosné =cos’ 8 - nc, cos™? #sin® 8+nc, cos’* gsin* 4....
cos768 = cos’ 8 =7c, cos’ dsin®  + 7c, cos’® f.sin* §-7c, cos Fsin® §

=cos’ @ - 21{ cos’ 9(1—0052 6’) +35cos® 9(1 -cos’ 6’)2 -7 cos 6{1 —cos? 4?3}
=cos’ @ —21cos’ 8 +21cos’ @ +35cos’ 6’{1 +cos’ @ -2 cos’ 6}

- 70030{1 -cos® @ —3cos” 8 +3cos? é
=cos’ @ -21cos’ @ +21cos’ @ +35cos’ 8 +35cos’ @ —70cos’ &

_700s6 + 7cos’ 8 + 21cos’ 8 -21cos’ 8
=64cos’ 8 —112 cos’ 8 +56 cos® & —7cos 8

3. Show that sin78=7sin8-56sin®*@+112sin®> 8 -64sin’ 8
Solution : -
Weknow that sinné = nc, cos"™ 8sin 8 — nc, cos" ™ &sin® 6 +
sin78 =8¢, cos® sin 8- 7c, cos’ Gsin® G+ 7c, cos® Gsin® &
=7sing(1-sin’ 6) -35sin” g1 -sin’ §)° +21sin° (1 —sin” 6)
=7sin9{1—sin69—35in2 9+3sin49} -35sin? 9{1 —sin* @ -2sin? 6}
+21sin° @ -21sin’ 8
=7sin@-56sn®@ +112sin° 8 -64sin’ @
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7tand - 35tan® 6 + 21tan® @ +tan’ @

4, Show that tan76 = > 3 6
1-21tan“@ +35tan" d—-7tan" @

Solution : -
We know that

o= nc, tan 8- nc, tan® 8 + nc, tan® @ -nc, tan’ &
1-nc,tan® @ + nc, tan® @ —nc, tan® &

7tan@ - 7c,tan® 8 + 7c, tan® @ —7c, tan” &
1-7c, tan* @ +7c, tan® @ - 7c, tan® O

_ 7tan@-35tan* G+ 21tan® G+tan’ &

~ 1-21tan’@+35an*§-7tan° @

tann

tan76 =

8tan @ —56tan* @ + 56tan® @ —8tan’ @

5. Show that tan86 = 5 2 5 5
1-28tan- @ + 70tan” @ —28tan” @ +tan° @

Solution : -

nc, tan 8 - nc, tan® 8 + nc, tan® 6 —nc, tan” G+.....
1-nc, tan® @ + nc, tan* & —nc, tan® @ +nc, tan® G+.....
_ 8¢ tand - 8c, tan® & + 8¢, tan® G =8¢, tan’ &
- 1-8c, tan® @ + 8¢, tan* § - 28tan® G +tan® &
_ 8tand -56tan® @ +56tan® 6 —8tan’
1-28tan?@ +70tan’ § —28tan® 6 +tan® &

tanng =

tan86

SHORT ANSWER QUESTIONS:

1. Show that 32cos’® 8 = cos66 + 6cos48 +15c0s28 +10
Solution : -

Let x=cos@ +isiné@ 1:cosé’—isine
X
1 1)°
x+—:20056:(x+—j :(cosé?)6
X X
1 1 1 1 1 1
X6 + BC_LXS (;j + 602)(4? +6C3X3? +6C4X27 +6C5X +? +6C6 F :26 COS6 9

(xe +i6j +6{x4 +i4} +15(x2 +i2J +20 =64cos’ 8§
X X X

2cos66 + 6(2cos46) +15(2cos26) +26 =64cos’ 6

cos66 + 6¢cos48 +15c0s26 +10 =32 cos’® 4

www.sakshieducation.com



www.sakshieducation.com

2. Show that 32sin® 8 =10 —15c0s28 + 6cos48 —cos68
Solution : -

Let x=cosf +isind 1:cose—isiné?
X
6
x—1=2isin6:>(x—1] (2ising)°
X X
x° = 6x* +15x*~20 +E £4+i6 =2%°sin®@
X xt X

(xﬁ +i6j —6(X4 +i4j +15£x2 +i2j -20 = —2{25sin66}
X X X

2c0s66 - 6(2cos46) +15(2 cos26) - 20 = -2{32sin° 4
10 —15cos26 + 6cos48 —cos66 =32sin° &

3. Show that 16sin® 8 =sin568 —5sin36 +10sin &
Solution :

Let x=cosfd =isin@ 1
X

=cos@-siné

5
=2isin6?:>(x—1j =(2isné)’
X X

x° —5¢,X° +5¢,X — 503 + 505 =2°i°sin° @

x°

(xs —isj —5{X3 —%} +10{x —1} =32isin° @
X X X

2isin56 -5(2isin36) +10(2isin6) =32isin® 6

2({sin50 -5sn36+10sin § :,Zf{16sin56}

J16sin°& sin5¢ 5sin3& 10sind

4. Show that 64sin® @ cos’ 8=sin78-3sin58 +sin36 +5sin @
Solution :

H

Let x=cos@+isind —=cos@d-isiné@

x

x+£:20058 X—-—==2isnéd

X

><|H

n

x“+in:2005n0 X" —— =2isinnd
X

£x+1ﬂx —ljs = (2c0s6)’ (2isin 6)°

X X
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{ 7 5 i rd 2
2
(xz —izj {xﬁﬁ +3 —%} =2"isin° @ cos’ 8
X X

X X
X +i4_2j{x3 -3x +3 —%} =2"isin° @ cos’
X X X
X" = 3x° +3x + —%+%—i7 _ 2 +6x -2 +£3
X X X X X
2'isn® @ cos’ @

(x7 —%j —3[X5 —iSJ +(x3 —iaj +6(x —ij =2'isin° cos’ 8

X X X X
2isin76 - 3(2isin56) + 2isin36 +6(2i sin 6) =2i{64sin® Hcos’ ¢
2({sin76 -3sin50 +sin36 +6sin§ =2 {64sin° 6 cos” 4

5. Show that 32cos’ 8sin® 8= cos68 —2cos48 —cos26 +2
Solution : -

| i seGlaien g e b
X
x+1=2cost9 x—1 =2isiné@
X X

X" +i—2<:osn0 X" —i =2isinnd
X"

] (x +—j4 =(2cosd)’ (2ising)*

x
2 1 2
{(x+ } (x ——) =4cos’ 816i*sin* @
X
R R
NG X—=| =64cos dsin“ @
X

x* ta —ZJ(x +i2 —2) =64cos’dsin* 8
X

-2x° _2 +4 =64cos’@sin* @

X2

2
x> X X
(xe +i6j —Z(XA +i4J —(xz +i2j +4 =64cos’ sin* 8
X X X
2c0s60 — 2(2c0s46) - 2cos26 +4 =64cos’ Fsin’® 6
cos66 — 2cos48 — cos26 + 2 =32 cos® Fsin* @

1 1
X+ xe=2x + -
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KEY CONCEPTS

1. sinnd = "C, cos"* @sin 8- "C, cos" gsin® 8+ "C, cos"® Fsin® 4......
2 cosnd =cos’ 8- "C, cos"* #sin” +"C, cos’™ gsin* 4.....

n _n 3 +N 5p9_n 7 F
3 tand = C tand-"C,tan°8+"C,tan> 8 -"C, tan’ &

1-"C,tan’ 8+ "C, tan* 8 -"C, tan® 6 +.......
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