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MISCELLANEOUS EXERCISE

1. Find the derivative of the following functions from the first principle.

(i) =x
(i) (=x)
(i) sin (x + 1)

&
CO5| X ——
(iv) E
Solution:

(1) -x
Tetf(x)=-x

Accordingly, f(x +h)=-(x+h)

Using first principle, we get

f(x+h)-f(x)

f'(x)=lim

o =(xrh)=(=x)

=i}

Now, we get

. —x—h+x
=lim——

h—+t h

= lim_—j
=k h

=lim(-1)=-1

=Y
(i) ()

Letr(x)=(-x}"=_L=_

1
(x+h)

Accordingly, f (x+h) =
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Using first principle, we get

fTX)=lhnf{K+h)_f{x}

li—l

1] =1 [—1]
=lim— —| —
h+0h| x+h \ x
. 1] -1 1}
=lim— 4 —
h0h|x+h x
:Iim—I-:iiE‘:—_l-—Iﬂ
h—s-l]:h i K[X+h)

By further calculation, we get

=lim—

I_—x+x+h
h>0h| x(x+h)

=Iim—_ A
h*°h_x(x+h}

|
=i
o x (x+h)

]

XX
=1/x2
(iii) sin (x + 1)

Letf(x}=sin(x+ 1)
Accordingly, f(x + h)=sin{x+h+ 1)

By using first principle, we get

f'{x)=lim flx+h) - F(x)

i=nll
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N
=lim—|sin(x+h+1
h—li |4

]—sin(x+l):|

Ktkh+l=x=1

o1 s+h+1l+x+1Y .
=lim—| 2cos sin
h—;l'.lh_ 1
1 [ZK+|‘1+2) X ( H
2cos T 2N

)

h

2

=3l [1

. (h
. [2x+|1+2] M"[E
= |im| cos .
b0 2 h
h @
We get,
sin[EJ
. 2x4h+27 . 2
=limeos] ———— |- lim
h—0 ( 2 J%—m [l_]]
i 2
We know that,

h—:»{]::-%'—m
[2x+ﬂ+2
=05 T

=cos(x+1)

%)
CO5| X ——
(iv) -

)
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Letf(x) :cos(x—g]
Accordingly, f(x +h) = cos[x +h —g]

By using first principle, we get

e f(x+h)-f(x)
Fe=ln——%

! TI:] T
=lim—=| cos| x+h==|=cos| x==
h—:-l:lh|: [ 8 8

We get,

(x+h—£+x—£] P L
8 8 8

= Iiml ~2sin sin
b= [y 2 2

Further we get,

T
2x+h—— h

1 ]
=lim—|-2s8in| ———=* |sin—
h=st |y 2 2

=0,
T (llj
2x+h—— |51
. . 4 2
= lun| —sin
b+ 2 {h]
2
T n Il
2i+h-= sm| —
T . i : 2
= lim| —sin Jdim
b=l 2 -IE-—'.H'I h
] [2]
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[Fas h%ﬁi%—}ﬂ}

2x+0-X
4

=—3in N

Hence, we get

:—sin[x— ;[]

Find the derivative of the following functions. (It is to be understood that a, b, ¢, d, p, g, r and s are
fixed non-zero constants, and m and n are integers.)

2.(x+a)

Solution:
Letf(x})=x+a
Accordingly, f(x+h)=x+h+a

Using first principle, we get

S(x)=lim

b=l

f{x+h]~f{:x:}
h

S0, now we get

x+h+a—x—ua

= lim
Sl B

7]
=lm| —

=0l f
=lim(1)
=1

3. (px+q)(r/x+s)

Solution:
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Letf{.\:):{px+q}[£+s]

Using I eibnitz product rule, we get

S(x)=(px+ q][£+3]' +[£+3]{px+q]
We get,
= (prtq)(m'+s) +[§+S][P}

By further calculation, we get

- {px+q](—m:‘2 ] +[£+3Jp

={px+q)[;—§]-l-[£+sjp

Now, we get

X X X
=j).i'-—-q—f
:

4. (ax + b) (cx + d)?

Solution:
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Let /' (x)= {ax+bj|{ax+d}:
By using Leibnitz product rule, we get
71(x) = (ax+5) D (cx + d) +(cx+ @) - (ax+b)
o dx dx
We get,

= (ar + b]% (r:!;vr2 + 2cdy + ) + [cx +ﬂ’]'1 %{mﬁ b)

By differentiating separately, we get

=0,

= (a:r:+b](2¢1x+ 2cd)+ [r:x+d3)a
=2c{ax+b)(ex+d)+afex+ a’)z

5.(ax +b)/(cx +d)

Solution:

: ax+h
Letf ()= ex+d

Using quotient rule, we get
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(c:r:+d)%[M+b)—{ax+b}%(cx+d]

7'(x)= (cx+d)

Further we get

(ex+d)(a)~(ax+b)(c)

(cx+d]:

S0, NOW we get

_acx+ad —acx =be
(c:r:+d]:

Hence,

ad — be

(ex+d)

6.(L+1/x)/(1=-1/x)

Solution:

I x+1

-
Letf(x) = —% =—%_=X*]

]'_'1 r=1 x_]

,wherex =0

X X

Using quotient rule, we get

(D () () (e )

F'(x) (I—])E Lxz0,1
Further, we get
_G=D0-G)0)
(v-1)
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S0,

:ijlt v=0. 1
1)

= _Ej,x;u__l

(x-1)

7.1/ (ax?+bx +c¢)

Solution:

1
ax’ +hx+c

I_Et f (_I') =
Using quotient rule, we get

(m:3 + by +c)d£ (1)- %[ax: + by +c}
5 -

7'()=

(m:2 +bx+ c):
By further calculation, we get

_ {::;r:c2 + bx+c){[})— (2ax+b)

(mh:2 +bx+r:}:
_ —(2ax+b)
(axg +J_’Jr3r;+.c')2
8. (ax +b)/pxz+qgx +r

Solution:

ax+b
p:u:1+qrx+.='

Letf{x)=
Using quotient rule, we get

(,e:':c.'3 +qx+r]%{ax+b)—(ax+b]£[px3 + g +r)

Jix)= 3
) (px3+qx+r)_

Further we get,

https://byjus.com


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

[BYJu's

The Learning App

_ (g}xz +gx+ r](a)—.{m‘ +b}(2p.;r +q)
(px: +gr+ r]z

Again by further calculation, we get

_ apx” +agx +ar —2apx” - agx —2bpx —bg
(pf + g + r]z
_—apx’ —2bpx+ar—bg
(p.rz + g +r]3

9. (px2+gx +r)/ax+b
Solution:
pxi x4y

Let/ [I) - ax+h

Using quotient rule, we get

(m:+b)%{pf +aqx+r)—(pé +.r];r.'t:+r];:r (ax+5)

flx)= | (ax+ b}z )

By further calculation, we get

_ (ax+b][2px+q)—[px2 +cjrx+r}(a)
(ax+b)

S0, we get
_ 2apx” + agx + 2bpx + bg - apx” — agx - ar
(ax+b }1
_apx® +2bpx+ bg — ar
(ax+ b}z

10. (@/x*) = (b / x?) + cos x

Solution:

Let /{x)=—— b

T tcosx
X X
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By differentiating we get,

I ICARIAN
! {1)__dr[x*] dx[xzji_dr(cnsj}

On further calculation, we get

_ f ooy, d
= ﬂ;fgl(T + )_h;’\{l _)+ ;EL(CI.']I‘LJ.)

el o

[i (.,fu:] = ;?.r”"’and i (cgg_‘g‘) = —sin .Jl‘j|

=0,

=a(_4rﬁj_h(_gx4]+(—ﬂnr}

—da  2H
= —5+7—51n X
X X

11 Wrx-2

Solution:

Letf (x)=avx -2
By differentiating we get,
oy 4 _d d
f {x}_a(wﬁ- 2) _E(w’;]-a(z}

Further, we get

il

- | =
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1 1
=4 le I]
2

12. (ax + b)"

Solution:

Letf(x)={ax+b)"

Accordingly, f{x+h) = {cr (x+h)+ b}” =(ax+ah+b)

Using first principle, we get

£1(x)=1lim -f{Hf;]—f(-T)
h—=il T
i (E‘.‘I +ah +f}:|" - (a.r -HJ)H

fi—slp b

Further we get,

(et (122 ) (e

— lim ax +h
IEET h

[I | (-’u'rf j -1
= [u:n: +.ﬁ]" lim axEs

f1—i) I;jl

By using binomial theorem, we get

=[ﬂx+b]JrIilﬂ£ 1+n[ gl ]+H{”_l}[ e ]_"1'--- -1
[ ax+h |2 ax+b
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Now, we get

=(ax+5) lim—

bk Nav+b) | 2(ax+ b}}

S0, we get

i(n—1)a's
=(ax+h)" lm{ i +”{” Ja ?+...]

oo (ax+b) |2(cx + 1.’:!]13

On further calculation, we get

[m‘+ b] |:{a:|l:i »"?;l + D:|

(m +.!‘J}
(ax+h)

= "

= na{ax +bY r
13. (ax + b)" (cx + d)»

Solution:
Let f(x)=(ax+8) (cx+d)"

By using Leibnitz product rule, we get

F(x)= ax+b)”—{r;x+d} +(c_r+a’]”'%{ax+b)

let f; (x)=(cx+d)"

A+ =(ex+ech+d)"
Then,

(;H'h filx)

fi(x)= fim

fe—

+chr+of +f
~ Im{u ch+ } (cx )

il h

a(n=1)a’i"
! {n[ . ]+ (2-1) +...(Terms containing higher degrees of /1)
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By taking {cx + d)= as common, we get

=[¢ur+af}”‘1iml [1+ chi ) -1
b0 fy cx +d

On further calculation, we get

— o
=["»‘-‘f+d}m£iml[[1+( meh +m(m 1] ( r) —I—...]—l]

0 fr ex+f) 2 (ex+ arf

Now, we get

lim - +... (Tc:rms containing higher degrees of /)
B 1)

:(m, ~ d}"’ lim l e +m[m_ 1]‘;-‘:?-
[C.r+r;]") 2(fl'+r;f;|'

We know that,

m—1

%{m‘ +ri’]m = Hic (c‘x +d]

Similarly. di (ax+b) =na(ax + b:}"_'
Y

={cx+d)" lim e +”‘1(m_l}f_,h+_._
0| (ex+d)  2(ex+d)
Now, we get

:{cx+u‘)“'|: me +ﬂ}

x4

~ mc{c:r + G’}"r
B {c::r+f‘f]

wi—l1

= mc{cx +u’]
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Hence, we get
f(x)=(ax+b) {mc[cx+ d)" } +(ex+d)" {Hu{m‘+h)“"}
=(ax+b)"" (cx+d)" [mc(m' +b)+na(cx+ d}]

14.sin (x + a)

Solution:
Let /'(x)=sin(x+a)
Flx+h)=sin(x+h+a)
By using first principle, we get

f[x+h)—f[r)
h

F(x)=lim

fe—si}

i sin{x+h+a)-sin{x+a)
D=1 h

On further calculation, we get
L1 x+h+a+x+al [ x+h+a-x—a
=]II]1—-|:2¢(}S( jsm( H
Ji=ndd h 2 2
S0, we get
. 1{ [21+2a+h] _ [hﬂ
=lim—| 2cos| ——— [sin| —
D=l h 2 2

RN
Rt

= lim| cos
LIE= ]
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By taking limits, we get

[ h
| [21‘+Ea+h] | 5"'[5]
= limcos - | lim :
Tl 2 "—_:—}u ﬂ
| 3]

Hence, we get

= COSl
b

=cos(x+a)

“2x+2a]xl

15. cosec X cot X

Solution:

Let f(x) = cosec xcot x
By using Leibnitz product rule, we get

f'(x) = cosec x(cotx) +cotx(cosec x) (1)
Let f; (x) = cot x.
Accordingly, f, (x +h) = cot(x+#)

By using first principle, we get

) iA=L )

Sl hﬂ

t{x+#)—cotx
=Hmcn[r )—cot

f=ail
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On further calculation, we get

i | cos(x+h) cosx
h-sih iy 5[n(,},‘+f?} sinx

Now, we get
= im— : :
st fy sinxsin(x+4)

1 sin(x=x—h)
=lim : .
st fy _smxsm[-‘f”f:'

| [ sinxcos(x+h)—cosxsin{x+ h}}

We get
_ L i 1| S0
sinx =0 | sin{x+h)

-1 (.. sinh}|,. |
=——| lim lm—
ginx La—=0 f =0 81N {_T + h}

So, we get

https://byjus.com
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-1 |
LI
sin x [sm(xﬂl}}

=—
sin- X

= —cosec’x

Hence, we get

(cotx) =—cosec’x (2)

Now, let f2(x) = cosec x. Accordingly, £, (x+h) = cosec(x+h)
By using first principle, we get

£ (x) = lim 22 )= A ()

- =

= liml [coscc[x+ h)—cosec x]

h— _h
By calculating further, we get
il 1

=lim _ —_—
w0 fi | sin(x+h)  sinx

| | sinx—sin (x+ h}}

= lim—
i+ fp | 511 stin(:r-- h)

S0,
5 X+x+hY . (x—x=h)
| | ~C03 SII'|| |
. lim— \ = A h, = J
sinx el i sln[.'r : h]
[ M2x+h) . AN
Zcos 51N
1, . 2 ) 2
—— lim— _
sinx ol fy sin(x+4)
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. (R 2x+h)

sin| | cos 5 |

_ ! lim NEs LS

sinx fl fﬂ sin(x+/h)
2)

We get,
(2_\' Fh
sml |
-
= Jim 2/ 1I.ITI

sinx o W h30 sm{HH}

'\

[ 3

sinx nx+0}

A

-1 cosx

510X SinX
=—Cosecy. coty

Hence,
(cosec .‘-'r]f =—cosecx.cotx -(3)
From equations (1) (2) and (3) we get,

£"(x) = cosec x(—cosec’x ) +cot x(—cosec xcot x)

] 2
= —COseC X —COol™ X cosec x

cOs X
16. 1+sinx
Solution:

https://byjus.com
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COs X

Letlf{x) =

| +sinx

By using quotient rule, we get

(1+sin .r]i[cos x)—(cosx) ;—i{l +sinx)

f'(x)=

_ (1+sinx)(—sinx)—{cosx)(cosx)

(1+sinx)’

(1+sinx)’
We get,

 —sinx—sin” x—cos’ x
(I +5i11.1r}"

—sinx— [5{n: X+ Cos” x]

(1 +§iil‘i_‘f]:
Now, we get

_ —sinx—1
~(1+sinx)
~ —(1+sinx)
R (1+sinx)
~1
B (1+sinx)
17.
51N X+ COs X
SIN X —COS X

Solution:

SINX-+COsX
Llet flx)=————
f[) 5if1 ¥ —COS X

By differentiating and using quotient rule, we get

(sinx- cosx]i(sinx+ cos x)—{sinJ:+msx);—f[sinx—msx]
[ XY

1=

1

(sinx - cosx)

https://byjus.com
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On further calculation, we get
(sinx—cosx)(cosx —sinx)—(sinx + cosx){cos x +sin x)

(sinx-cos Jr}3

~(sinx— ccu-‘.:;]2 ~(sinx+ n::ﬂs'.:c]1

=

(sinx - cosx)’
By expanding the terms, we get

—[sin3 X+ C0s” x— 28N XCOSX+Sin" X+ Cos” X+ Esinxcosx]

(sinx—cos ;vr}2

We get
~[1+1]
(sinx—cosx)’
-2

(sinx —cos x)

18.
secy—1
secy+1
Solution:
5EC X = |
f[ ) secx+1
Now, this can be written as
1
" l-cosx
_CosSY  _
/(x)= 1 l+cosx
+1
Cosx

By differentiating and using quotient rule, we get

(]+C091‘]i'(]—{}ﬂﬂl]—(l—C(‘JS.T]-;;:['-I-Cﬂﬂ_l':I

/(%)=

(1+cosx)’
_ (I+cosx}(sinx)=(1-cosx)(-sinx)
B (1+ cosx)’
On multiplying we get
_ sinx+cosxsinx +sinx —sinx cos x
B (1+cosx)’
_ 2sinx
B (1+cos x)’
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This can be written as
2sinx

- a4

(r5es)
14—
SEC X

On taking L.C.M we get
2sinx
(secx+1)
sCCT X

On further calculation, we get
_ Zsinxsec x
(secx+1)
2sinx
e L gAR Y
_ _COSX
2
(secx+1)

3 2secxtanx

(secx+1)
19. sin x
Solution:
Let y = sin” x.

Accordingly, forn=1, y=sinx.
We know that,

dy A
=CcosXx, .8, —SINX=COosXx
e

Forn=2, y=sin® x.
D_ i{sinxsin x)

So, dr dx

By Leibnitz product rule, we get

r r
= (HIH _','{} S .T+51TI_1'[SII'I _T}
= (08 X 8ifl ¥ +sin ¥ cos x

=2sinxcosx (1)

https://byjus.com
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Forn=3, y=sin® x.

dy TR
b _ 4 Ginxsint )
So, dv dy
By Leibnitz product rule, we get
=(sinx) sin’ x +sin .:\'(sin " x)
From equation (1) we get
= cos xsin’ x+sin x(2sin x cos x)
= cosxsin® x+2sin® xcosx
=3sin’ xcosx

ST R D L E—
— 5N X |=#x8IN XCO5X

We state that, %
For n =k, let our assertion be true

e, %[:sin'lr x]:ksin“_l}xcusx (2)

Now, consider

;%(sin‘" x] = :;% (sin xsin® J;}

By using Leibnitz product rule, we get
= (sinx) sin® x +sin x(sin‘ x)

From equation (2) we get
=cosxsin’ x+sinx (J’r sin'* ™" x cus_r)
=cosxsin® x+ksin® xcosx

=(k+1)sin’ xcosx

Hence, our assertion is true forn=k+1

by mathematical induction, i(sin" x] =nsin""" xcosx
Therefore, dx

a+hsinx

20. c+dcosxy

Solution:
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a-+bsinx
Lﬂf{x} - c+dcosxy

By differentiating and using quotient rule, we get

(c+dcos x]% (a@+b&sinx)—(a+bsin A]% (c+dcosx)

)= (c+dcosx)
_{e+dcosx)(beosx)—(a+bsinx)(—dsin x)
(c+dcosx)’
On multiplying we get

_ cheosx+bd cos® x + ad sinx + bd sin” x
- (c+d Cﬂ.’i‘-_":]:
Now, taking bd as common we get
becosx +ad sinx+ .IrJff(CGS: x+sin’ .T]

(c+deosx)

B boeosx + ad sin x+ bd

(r;'+..a"+::+::5x]2

21.
5'm{.r+ f:}

Solution:

sin{x+a
Let £ (x) = %

By differentiating and using quotient rule, we get

dr. . d
cos ¥ E[sm{;ﬁ a) ] —sin(x+ a}acosa

'(x)= cos” x
Cos ,ri[sin{x+ a)] —sin(x+a)(—sinx)
clx (D)

r(3)=

Let g(x) =sin(x+a). Accordingly, g(x+4) =sin(x+h+a)

cos’ x

By using first principle, we get
glx+h)-g(x)

g'(x)=lim=—
o1 )
= Lﬂg[su‘l (x+h+a)—sin{x+ ﬂ):l
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On further calculation, we get
.1 A+f?+a+x+a A+J’?+a x-qa
=lim—| 2cos

=0 fa

J |
1 {M{mzam }
d)

N=al} k

= lim| cos
N=all

[2x+2ﬁ'+h

Now, taking limits we get

3in

b | 2

)

. 2x+2a+fy
= lim cos T Adim

fr=2ld E—H!' (
2

[Aﬂh—}ﬂ:}%—}[}}

[l ]

)

We know that,

[1 " sinfr _ 1:|
Ji—sd h

[ 2_1'+2a]
=| cos " |

=cos{x+a) .. (i1

From equation (i) and (ii) we get
, cosx-cos(x-+a)+sinxsin{x+a
(s CoR-eon () sinsin--a)

_ cns(x+a—x]

2
cOs™ X

cos” x
_ cosa

- E]
COS8™ x

22.x*(5sin x =3 cos x)

Solution:

Let f'(x)=x"(5sinx—3cosx)
By differentiating and using product rule, we get

i d o 30 i y d
F(x)=x a[mm _r—,nusx}+{5$mx—f!cma)a(f}
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On further calculation, we get
=y [5 %{sin x}—B%(ms 1)} +(5sinx—3 ms:{)%(f]

S0, we get
=x' |:5 m5x—3(—sin,r):|+(55inx—3-:05 x)(4x3)

By taking x? as common, we get
= x'[5xcosx+3xsinx+ 20sinx —12cos x|

23. (x2+ 1) cos x

Solution:

Let /' (x)= {:J:E +l]cos.‘c
By differentiating and using product rule, we get
' 2 d id ;s
F (x}z(x +i)E(CDSI}+CGS_‘CE[I +I)

On further calcualtion, we get
= (,r3 +l)[—sinx}+ cos x(2x)

By multiplying we get
=—x"sinx—sinx+2xcosx
24. (ax? + sin x) (p + q cos X)
Solution:
Let £ (x) =(a* +sinx)(p+gcosx)
By differentiating and using product rule, we get
F(x)=(ax" +sin x]%(;ﬁ gecosx)+(p+gcos x}%(ﬂf +sin :r)
On further calculation, we get
= (axz +sin x][—q sinx)+( p+¢eosx)(2ar+cosx)

= —gsinx (m‘3 +sin x) +(p+geosx)(2ax+cosx)

o5 (x+cosx)(x—tanx)

Solution:
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Let f(x)=(x+cosx)(x—tanx)

By differentiating and using product rule, we get

(x)= x 4 x—15 x—tanx 4 x
S{(x)=(x+cos )da( tan x )+ tun_)a&[zwms )

={x+cos x}[%{x]—%(tun A):| +{x—tan x)(1-sinx)
Now, we get

=(x+cos x}[] —% tan x} +(x—tanx)(1-sinx) e (D)
Letg(x)=tanx. Accordingly, g (x+h) = tan(x + &)

By using first principle, we get
g(x+h)—g(x)
h

[ tan {x + /) —tan x]

b

g'(x)=lim

Ta—sll

=lim

=l

On further calculation, we get

— lim 1 _Sin{x+h} ~sinx
e fy ‘cus{x+f?) COSX

=lim—
b cos (x+ h)cosx

1 [ sin{x+#)cosx —sin xcos (x + h)}

Now, we get
_ 1 lim L imm{x+h—xl
cosx i h| cos (x+ /)

1 .1 i gin f
= ,_I]]T,I— _—
cosx = fr| cos(x+h)

—_—

S0, we get
1 [ . sin hJ : 1
= J lm— || Il —————
cosx \ b= k)| 50 cos(x+ )
We get
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_ 1 i 1
cosx  cos(x+0)
1
" costx
=sec” X .. (i)

Hence, from equation (1) and {ii) we get
S (x)=(x+cos x)(] —sec” x) +(x=tanx){1-sinx)
={x+cosx) (— tan® :r)-i- (x—tan x)(1-sin x)
=—tan’ x(x+cosx)+{x— tanx){1—sin x)

dx+S5smnx
26. Jx+Tcosx

Solution:

Let f{

By differentiating and using quotient rule, we get

x} _4x+5sinx
3x+Tcosy

(3x+7cos 1‘}%{43 +3sinx)—(4x+5sin x}:—x{i’nx +7cosx)

T ‘x = ~
S&) (3x+7cosx)
On further calculation, we get

Jx+7cosx 4i x +5i siny) [—ldx+5sinx 3£x+?icns_r
ey el el ;

ix dx
(3x+7cosx)’
_ (3x+7cosx)(4+5cosx)—(4x+5sinx)(3—Tsinx)
- (3x+7cosx)’
On multiplying we get
_12x+15xcosx+28cosx+35c0s” x—12x +28xsinx —15sin x +35sin® x
- (3:{+?E081)2
We get

15xcosx+28cosx+28xsinx—15sinx +35[cc:-5: x+sin’ x}

(3_1.' -+ 7T cos :r}:

_ 35+ 15xcosx+28cosxy+28xsinxy—138inx

(3x+7cos x]1
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2 “]
X°Cos
H

27 sinx

Solution:

x* cos [E]
Let _ 4
/ {l) © sinx
By differentiating and using quotient rule, we get

sin xi(.rz)—xz i[sin :r]

e = cne dx
f{x) COS4' sin’ x

By further calculation, we get
m | sinx-2x—x" cosx
=C05—.
i |
By taking x as common, we get

. 2
N X

xcﬂsg[z sin x — xcos x|

. 3
sin x
X
2g l+tanx
Solution:
X
I_Et X)|=
f[) 1+tan x

By differentiating and using quotient rule, we get

(1 +tanx]%(x)—x%(l + tan x)

/()= (1+tan x}:

(I+tﬂnx]—x-i(]+tanx]

7=

- (1)

(1+ tan x)’
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Let g (x) =1+tan x. Accordingly, g (x+#)=1+tan(x+ 7).

Using first principle, we get
glx+h)—g(x)

gr('T}z ,l-rI_IE h
_ !in{l+tan{x+:}—1—tanx:|

1
= lim—
b= f7

|:}1i1'|{_1'+:5:r) N 5i11;|;:|

cos{x —H%) CO5X

By taking L.C.M we get
i ] sin{x+/)cosx—sinxcos(x+h)
- cos(x+h)cosx

=i h

We get

)

. i Sirl(:l.'+h—:r) ]
=lim—
h+l!h_ms{x+h)cns:r_

] sinf
=lim—
4 Ji| cos{x+/r)cosx

S0, we get
. sinh ] 1
=| lim | lim
-ty =0 cos (X + ﬁ:) COSX
=1x =sec’ x

cos’ x

el 4 .
—({l+tanx)=sec x v (10
- ) (ii)
From equation (i) and (ii) we get
_l+tanx—xsec’ x

(1+tan x}z

/'(x)

29. (x + sec x) (x —tan x)

Solution:
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Let /' (x)=(x+secx)(x—tanx)
By differentiating and using product rule, we get

f’{x}=[x+secx}di[:—tan x)+{x—tan A‘}%[I +secx)

S0, we get
d d d d
= {1+sccx}[E{x}—Etan 1]+{1—tan "'}[E[IHES“ .&.}
e [:r+sc(:x}[1—itanx}ﬂx—tan x][l+iscc1} (1)
dx dx

Letf,(x)=tanx, f,(x)=secx
Accordingly, f,(x+h)=tan(x+h) and f,(x+h)=sec(x+h)

o)t E - 5)

(tan(x+h]—tan_r]

=lim
Fi—)

h

By further calculation, we get
_ “m[tan (x+ ﬁ] ~tan IJ

{sin[x+h} B sjnx}

cos(x+h) cosx

h—
= lim l
=0 |y

Now, by taking L.C.M we get
1] sin (x+#)cosx —sinxcos(x +h]}

=lim—
=0 Jy cos(x+h)cosx

1 sin(x+h-x)
= lim
=0 | cos(x+h)cosx

] sin 1
=lim—
=0 Ji| cos(x+h)cosx
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[ . sinhj . I
=|lm——|| hm
b0 o ) b0 cos(x+ h)cos x

1

“
Cos™ X

1%

Hence we get

d 1
—lanx =s5ec” x
Fihy

Now, take

=sec” X

fo (x)=lim|

(Lle+n)-4(

)

sec(x+h)—secx

= Iim(
Te—1

I ]

This can be written as

= limi

fe—si

oy

| 1
J _ms{x +h)  cos .'r:|

By taking I..C.M we get

= lim —
Tr—al} _||li|

1| cosx—cos (1 +i)

cos{x+J/1)cosx }

On further calculation, we get

! .limi

Cosx fial i

[
= Jim—
cosx o0 f

j. [.\'+1‘+}'r‘] . [.'rw.\'-—f:]
—o =5l + 511
2 / 2

(1)

- o
—Esin[ el
2

cos(x+h)

e

—h
2

)

cos(x+11)
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We get

n 3 3 I {
-
= ! Jim l -

CoSx it cos(x+/h)

By taking limits, we get

siufh].
[ (2x+m)] ], LE,
3 luusm| | < lim -
o2 ]|, A
" 3 |
=geCx. :
limcos(x+/)
We get
sin x. 1
=sec .
COSX

¢
—secxy=secxytany . A
e

From equation (1) (ii) and (iii) we get
f'(x) = (x+secx)(1-sec” x)+(x—tan x)(1+sec x tan x)

X

30. sin" x

Solution:

Let f{x] ==

sin” x

By differentiating and using quotient rule, we get

sin"x—x—x isin’I x
‘f'i(x]: dx ()rx

sin”" x

Easily, it can be shown that,

d—sin” x=nsin"" xcos x
X
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Hence,

L d d )
sinx—x—x—sin"x

()= —

sin™ x
By further calculation, we get

=1

sin” x.1- x(n sin”"" xcos x)

sin®" x
By taking common terms, we get
sin"™ x(sinx—mrcos x)

- = M
sin" x

Hence, we get

_sinx—pxcosx

ool

51 X
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