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Wehave,

flx)= tan® x

Flx+h)=Fx)

) -,
o tan® (x +h)- tan® x
= lim
h=0 h

_ {tan[x+h]+tanx}{tan{x+h]—tanx}

B Llf}nn h
sinfx + h+x) sinfx +h - x)

_ |::|:uS{X+h] COS X XCDS{X +h] Cos X
= lim

h=0 h

. sin{2x + h) sinh
= lim ®
p=0hoos(x +h)cosx  cosfx +h)cosx

[ tan® A- tan“ & = (tan A4+ tan&)(tan 4 - tanB]]

. =inh SinZx
= lim = =
=0 h ppsfyocos [x+h]

iy sin2x [ firm 00 _ 1}

A=000se x, 0052 & k=0 h

. 2sink.cosx 1 ) )
= lin . x —— [smzx =2siny cusx]
A=0 costx cos<x

= 2tany.secty

Derivatives Ex 30.2 Q4(ii)

We have,
fx)=tan{zx +1)

Flx +h) -7 [x)
h
_ tan{E[x +h]+1}— tan{2x +1)
=im h
i sinf2x +2h +1- 2x - 1) AN A - tanE - sin(A4- &)
"l’—":'h.CDS{E[:X+ﬁ]+l}DIIS[EX+1} cos A, cosé

"6 -in

_lim 2.5in2h
T a0 2h. cos {2x + 2k + 1) cos (2x + 1)

Multiplyingboth, Numerator andDenominatorby 2,

_ ImE{SmEhJ 1
T ohso o xEDS{EX+2h+1]CDS[2X+1]

2 [ sin 2k }
= —— o lim =
cos [Ex + 1} b0 2

= 2sec? [Ex + 1] [ secd iy = 1 }
cos< x

= ?sac? [2x +1)

Derivatives Ex 30.2 Q4(iii)



Wehave,

f[x}=tan2x
Flx+h)-F
r [:X] I|rr1|:I [x+}3 {X]
tan2{x +h) - tanzx
= lim
b= h

- 5ir'|{2x +2h - EX]
A=0f,cos [2x + 2h) cos 2x

_lim sinzh
P k. Cos [EX + 2."'.'] Cos 2

= lim

sin2h 1x2
A=

oh " Cos [Eh + Ex:] Cos2x

2
COS 25, COS 25

= 2 sec? 2y

Derivatives Ex 30.2 Q4(iv)

Wehave,

fx) = ftanx

Flx +h)-Fx)

Fiix) = I|_r}n|:| .
_ v’tan[x +h) - Jftanx
= lim
b= h

l tand - tang =

cos A.cosg

sinz2h
1 =1
.*.-—}III 2h

1

- =SEI22Xi|
COs® &

MultiplyingMum erator andD enominataor hthan [ +h) +tanx

. tan{x +#) - tanx
A0 Htan [ + k) + Jtanx}

sinfx +h - x)

= lim
A0 cos (x + k) cosx {V{tan[x +h) + Jtanx]

. =inh
= lim

1
= lim
A=0ns? x, 24 tanx

ac? x

1=
2 aftans

it

Derivatives Ex 30.2 Q5(i)

=
A0 h IIIS[X +h]|::|:|5X[,||tan[x+h]+ﬂ.l'tar'|,>{]

sinf4 - 8)

|



let £ = sin«d"'E_x. Thenfix+H)1= smfﬁ[x +Pz)

dif) . fOo+B-f)
dx kl 4]

siti {2 (% +h) - sinf2x
h
Hn[ Blx+n) -@]CDS[ f2(x+h) +Jz_x]
2

=lim
R0

= lim
R0

..|' x+h Jz_
2 \(2 (x+h) -2l IE (x+h)+ Exl [2[x+hj+2x]

) _}D [ﬁ(:+h)—q"2‘_x] .,|' x+Pz «Jﬂl.“-’! 2

x+h JE_
x+h 2[:x+h:|+2x
%[m F]}“Hz x+h) J;g_m}‘lnh
2
=1x2nf2_meI 2x |

Derivatives Ex 30.2 Q5(ii)



Wehave,

fix) = COS f
) - Li_%ﬂx +h£— f{x)

COS+fx +F - COS4fv

2SR
[
- '[m]“_h - ) [ ) can SR ]

[—W_&](M+Jf?)h

MultipliedMumerator andDenominatar by (m"x +h - «J'x_’)

—Sin[—\m_&]
L = X+h-x (R
_L|_r;nu [JAT.Z—J;] X(M+J;)hxgm[ 5 ]

= lim -

ym lh(m-'_&)xS
= lim 1 5in\m+"{;
h+u(m+@) 2
_—Simf;

2

Derivatives Ex 30.2 Q5(iii)

2

d—=0

a

h m[M+J;?] [-.-Iim sing _

|



Wehave,

f{x) = tan fx

Crn flx+h)-1f(x)
) -, T

L F{x) = lim tan i + ) - tan
B h=0

h
i af infd-g
i _SIn~x + A - Vx tanA—tan.B:—Sm{ )
h-u:uh £os i +f COS o cos A, cos 8

i Sin T F - %

A0fw + - X]E:DS-J; cosalx + R
cin{{FTF - %)
fH':'{J;T f){ﬁ+f)cn5& cosA{% + A
5m{~..n'x+ J_) 1
= [J}T I) {M+&)cusq‘?.cusm

N ”“m=5im.'x+h—~.,l';
EJ)?CDSJ)?CDS ¥+ RS N vy
1

=1

2% 052w

SEI:2 L

2.

Derivatives Ex 30.2 Q5(iv)




Wehave,

f[x] = tanx?

f{x+h)-7Fx)

e = jm,

h
_tanfx +."7]2 — tanx®
= lim
k=0 h
sin{x +."‘.':]2 ) cin
_ I:I:IS[:X +."‘.-:]2 cosx *
= lim
b= h

2 2

- CDS[X +."'.':]2 i
z

5in[x +h]2|::|:|5x

=
' |:DS[X+."‘.'] cos ¥
= |im
A0 h

sin {[:X + hf - Xz)

= lim =
""_}D."?.EDS[:X +h)" cosx

2

Sin {Xz +h% 4 2Ry - xz)

= lim = -
h=+00 focosfx + R cosx

i 5iﬂ{h2+2hx)

*'H':'h.c-:IS[X +."'.'}2.|::|:|5x2
sinh [:h+2,>{:]
= lim x — -
A=0 h cos{x +h)" . cosx
2w . =inh
= 1.—2 [ lim —— =
EDSEI:X] b0 A
= 2xsec” 52

Derivatives Ex 30.2 Q6(i)

Wehave,
f{x) = {-x)
P = lim Flx+h) -7 x)
b= h
o —{x+h]+x
_LI-I;HD 5
lim -% -h+x
A= h
=-1

Derivatives Ex 30.2 Q6(ii)



Wehave,
()= ()

Flx +h)-Fx)

SO

h
-1 1
= lim XA tf X
h=0 h
-x+x+h

i, ——
#=0hu [x + R)

= lim ——
h=20x2 4 xh
1

XZ

Derivatives Ex 30.2 Q6(iii)

Wehave,
) =sinfx+1)

Flx+h)-7Fx)

SORUE
i sinfx + h + 1) - sin [x +1)
_.ﬁ-—}EI h
[X+h+1+x+1]. [x+h+1—x—1]
2ros ZIn
. 2 2
= lim
b= h
2x+2+RY . h
2ms|———]sing A+rE  A-B
= lim [ sind - sing = 2 cos Sin }
b= h 2 2
5ir'|h
. {2x+2+h} )
= lim rcos
b= 0 2 h
2
Sinh
2l +1 =
=cus[g] = lim 2 _q
2 tQ=n h
2

= I:DS[X + 1]



Derivatives Ex 30.2 Q6(iv)

Wehave,

f(x}=cos[ —g]

= fix) = mw

h
cos(x+h-1J-cos[ -i]
lim g 5
A0 h
2x+h-2?" h-&x-—-x-og
-2 sin sin
2 2
-}s'-r.no h
s 3\
2x +h- 22
-2sin 5 8 xsin[—]
- li \ J
AITO 2.Q
2
s 3
2x +h - 2—’
-2 sin 8
: (3]
sin| =
= lim S Z xlim £
h=0 2. =0 2
2
2x h-z—" smn
= lim sin 8 s lim -
- 2 hs0 h
2
ox - 2%
= 5in 8

[ cosC - cosD = =2 sin

C+0D

sin

c-D
2

]





