Example 46
1-cos2x +sin 2x
14 cos2x +sin2x

=tfanx.

i. Show that

. T
ii. Hence deduce tan-g.

Solution
1-cos2x +sin2x
L 5 = ;
1+cos2x+sin2x 2cos’ x+2sin x cos X

nsin? x+2sinxcosx _ 2sinx(sinx +CosX) ;
=— - =tanx
2cosx(sinx + cosXx)

i. In{(i)put 'x=%

e tan-7£=1_cos%+8i_n% f
_ '8 1+cos%,+sin% 1+

D
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+
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-

=2-1



gxample 47
4tanx(1-tan’ x)

1—6tan® x +tan® x

Prove that tan4x =

Solution |
| _ 2tan2x
tandx =tan[2020)] =7 o
2tanx 4 tan x
2 5 3
I-tan” x _ l-tan” x
- 2 3. x2 2
( 2tanx (1-tan” x)" —4tan” x
S ants (I tan” x)’
| 4tanx(1—tan2x) B 4tanx(l—tan2x) 4

- 1-2tan’ x + tan* x,—-4t::1n2 X _'1——6tan2x+tan4x



Example 48

n ):ﬁcosx

n ——X
Prove that COS(I + x) 4 cos( 1

ution [
Sol s U LI
X+ ——X 4
x n _ 5cosl A——34— |cos| ————/
LHS = cos(——+x)+005 1 2
\

cosx = R.H.S

I _
2cos£cosx & 2x—5cosx = «/5

Another Method

T . T
- T ad + sin— sinx
= cOS — — sin— sinx + cos— cosx + SIn
LHS cos4cosx sm4 SInX - A | 4

n |
= —cosx =2—=cosx = v2 cosx = RHS
2¢0s 1 co \/5
Example 49
Prove that SHIS% —sin % =tanx
‘cosS5x+cos3x
Solution

sinS5x—-sin3x 2cos4xsinx

= - =tanx
cosSx+cos3x 2cosdxcosx
Example 50
Prove that " 5x +sin3x ~ tandx
CcosSx +cos3x
Solution

zsm[ 5xf~§*]cos( §3‘:§’£]
2 2 sin4x.cos x

2 L 2 ) sindrcosy )
2(:05( 5?‘;_3" JCos( 5x_~_3_){J cosdr.cosy _ 1an 4x =RHS




Example S1
sinx —sin3x .
Show that — — =2sinx.
sin2 x —cos? x

Solution
) ZCOS('X—JC}{ sin x—3x
sinx —sin3x _ 2 2
sin?x —cos’ x —(cos” x —sin? x)
_2cos2xsin(—x) —2cos2xsinx .
= = =2sinx
—cos2x —COoS2x
Exsmple 52
sin x + sin 4
Show it Y = igp Y
COSX + COS y
Solution ’
2sin(x;y)cos(—x;y—] sin(x;y) _
LHS.= - —=—= =t n(——x“’) et
Zcos( y)cos(—y cos x+y 2 S
2 4§ 2 2 :
Example 53 ‘
Prove that sin’6x — sin’4x = sin 2x sin 10x
Solution

LHS = (sin6x + sin4x) (sin6x — sin4x)

) (6x+4x) 6x—4x) (6x+4x ) 6x—4xj
= 2sin cos 2cos sin
2 2 s 2

= 2sin5x cosx . 2cos5x sinx = (2sinx cosx) (2sin5x cos5x) = sin2x sin10x = RHS

Example 54

. eSS
Show that (cos x + cos y)* + (sin x + sin y)* = 40052[ > )
- Solution
- LHS = (cos x + cos y)*> + (sin x + sin y)?
= cos?x + 2¢os x cos y + cos?y + sinx + 2sin x sin y + sin’y
= cos®x + sin®x + cos?y + sin’y + 2[cos x cos y + sin x sin y]
=1+1+2cos(x—y) :
=2+ 2cos(x —y)
=2[1 + cos(x — y)]

x—= x—y)
=2.2cosz( 2y) =4cos{ > )=RHS




Another Method

LHSt(anx4any)2+(sinx+5lny)’
'\
fx+y (L—’-’-) (Zsm( )
222 joos
..-(2505\ 2 ) : /)
(243 ) oog?| =2 +4sm( )
::40052 ---2——”(.‘05( 3 ]

= 4cos’ (2-7) [ms’(x;y)+sin2( ):l

Prove that (c:osx—cosy)2 + (sinx
Solution
i (x+Y) gn (x ¥)
(cosx —cosy) =—25I0 — :

+y) sin————(x—y)
2 2

- (cosx — cosy)” + (sinx — siny)’

(Siﬂx—Siﬂy)zzcos

2 2 .
—siny)” =4sin

(3]
(x -y)
( )(l)

2 (x=Y)
2

=4sin’ (x+7) jin? (x—») +4cosz(_x—+—y—)sinzﬂ
2 2 2 2
-_—.4sin2_(_.£;y_) sinz_(ity_).g.c()sz_(iﬂl:\ = Sil]2 (x—'y)
2 2 2
Example 56
cos® +sin > ,
Show that =secx+tanx.
co‘.si-—sinf£
2 2
Solution

2 X
cos’ = + 2 sm cos +gind =
2 2

2 X

(COS = -+ sin x)(cogi +sin '_t)
LHS= i 2 ) 5

X T . x = - -
cos— —sin COS — +Sin — cos? X _gin? X
( 2 2]( E 2) > sin
_l4sinx 1 sinx
CcOosx COSX COSx =secx+tanx=R.H.S



Example 57

i tan5x+tan3x_4 5
Show tha P cos2xcosdx:
Solution =

\cos5x cos3x cosSxcos 3x

L.HS= . - =
sinSx _sin 3x) [sin Sx cos3x —cosSxsin3x
| COs 5x cos3x cosS5x cos3x

(sin5x 3 sianJ (sin 5xc0s3x +cos5 x sin 3x)

sinSx cos3x +cos5x sin3x _ sin(5x +3x)

~ sin5x cos3x—cos5x sin3x  sin(5x—3x)

_sin8x _ 2sin4xcos4x  2x2sin2xcos2x cos 4x
T sin2x sin2x - sin2x
=4cos2xcos4x=R.H.S |

Enﬁple 58

sin5x—2sin3x +sinx

Prove that =tanx
cosSx—cosx

Solution
~ sin5x—2sin3x+sinx sin5x+sinx—2sin3x
LHS= =
cOSS5x—cosx cosS5x—cosx
_ 2sin3xcos 2x—2sin3x _ sin3x(cos2x— 1)
—2sin3xsin2x sin3xsin2x
_ 7 sin2 '
_ 1 .cos2x-__ .sm % — tanx=RHS
sin 2x 2sin XxCOS X :
Example 59
cos3x +cos7x—cos2x _
Prove that — - ; = cot 2x
sin7x —sin3x —sin2x
Solution
LHS (cos7x +cos3x)—cos2x _ 2€0s 5xc082x —COs2x

~ (sin7x—sin3x)—sin2x ~ 2cosS5xsin2x—sin2x
cos2x(2cos5x—1) = cos2x
sin2x(2cos5x —1) sin2x

= cot 2x= RHS




