Chapter-13 Limits & Derivatives

Miscellaneous

Question 1:
Find the derivative of the following functions from first principle:

(i) —x (ii) (—x) " (iii) sin (x + 1)

cos [ X — E]
(iv) 8

Answer :

(i) Let f{x) = —x. Accordingly, f(x+h)=—(x+h)

By first principle,

f(x)= —x]":L:_l f(x+h)=- !

(ii) Let —X X . Accordingly, (x+h)

By first principle,
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= lim—

ieih| x(x+h)

(iff) Let f(x) = sin (x + 1). Accordingly, | (* ¥ h)=sin(x+h+1)

By first principle,

Fl~+h)—1F{=x)
h

(=) =Ilim

= |]lTI—[SlI:] [}1+h+l)—5|n[\:+l}:|

—s

. 1 x+h+]+;..+l . x+h+1—x—l]
= litn — | 2 cos sin

B g [ j [ >
—|]I‘[‘I—[2CDD [zh+l1+2j51n[ ]:I

[Tl &

— tim| cos 2h+h+2 1""( ]
( 0

(%)

= limn cos MJ lirn [As 5} —}ﬂ=>1—1—}{]:|
T —y = ——.u [ j =2
2 + 0+ 2 . sim
=cos| ——— |- 1 limm =1
- = —sdb -

= cos(x+ 1)
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A

f(x+h)=cos| x+h——=
(x+h) cns[*ﬁ SJ

n
f(x)= cos(x ——]
(iv) Let 8/, Accordingly,
By first principle,

() = lim f(x+h)-f(x)

=i}

. \ ;
= Iimi{cm&[x +h —% |—cm‘.[x -

T
h- |y 33

s

Question 2:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, ¥ and s
are fixed non-zero constants and m and »n are integers): (x + a)

Answer :

Let f{x) = x + a. Accordingly, f ["‘ + h] =x+h+a

By first principle,

S'(x)=lim-

fa—»lh

flx+h)=f(x)
i

x+h+a—x—a

= lim
= h

h".
= Iim(—J
Jl—.'null,‘lL h

=lim(1)

H—

Question 3:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s

el

are fixed non-zero constants and m and »n are integers):
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Answer :
Let f(x)=(px +q}[£+&']

By Leibnitz product rule,

e (pﬂql[iﬁj +E+S]{W+q}'

=(px+q) (" H}r*[iH][P}

o)) L)

[y r
:{px+q]l ?J+(?+s]p

S L. Ly

; + ps
X X X
r
= ps— 1}'_
e

Question 4:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s
are fixed non-zero constants and m and » are integers): (ax + b) (cx + dy*

Answer :

Let Sfx)=(ax +b}{cx+d}:

By Leibnitz product rule,

S(x)=(ax+b) :‘r (ex+ d}: +(cx+ d}r ;i{ax+ b)

=(ax+ b]di(c'jf + 2eelv + a’:;l+ (cx+ d]: ;i(c11'+ b)
v ‘

d ., a d . 2| d d
- 1 p) : +dY
(ax+b) d,r(“ ]+Ei'l'{ ccir]+dTa’ }+{m+a’) [dxm+dxh}
=(¢1‘r+b](2c:.r+2£‘d)+[r:x+d:]a

=2c(ax+b)(cx+d)+a(ex+d)
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Question 5:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s
ax+h

are fixed non-zero constants and m and n are integers): ¢X+d

Answer :

. ar+h
Let (x)= ex+d

By quotient rule,

d d
(ex+d)—(ax+b)—(ax+b)—(cx+d)
f(x)= a'x( { }dx

[C."[‘+ff}-:
_ (ex+ d}(a}—(a;:: +b)(c)
(ex+d)
_aex+ ad —acx — be
{r_'.1'+a’}:
_ ad —bc
[m‘+d}"'

Question 6:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, ¥ and s
are fixed non-zero constants and m and » are integers):

|+
X

1
|-

X
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Answer :

1+l x+1
: x X x+1 ]
Letlj‘(x}: v _I._,where;h;t{]
1— - X
x x

By quotient rule,

d

i

(_r_l)i_(xu}-(,w) (x-1)
I::::—Ill3
_G=DM=Gen®
(x=1)
=Lx‘—1_ x=0, 1
(v-1)

-2

(x-1)

a0 ]

7'(x)

x|

Question 7:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s
1

S
are fixed non-zero constants and m and n are integers): @x +bx+c

Answer :

F(x)=——

Let ax® +hx +¢

By quotient rule,

[m-: + by + C} d
£(x)= dx

{ux: + by + c}'

i .
(1- m_{r;rx‘ +hy+c)

(@ +bxte)(0)-(2ax +b)
{(ﬂ': +bx + ::'}:

—(Z(m'+b]

(a.\.'“ + hx +c'];

Created By Kulbhushan www.kulbhushan.freevar.com



Question 8:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s

ax+h
are fixed non-zero constants and m and n are integers): Pt THXTr
Answer :
, ax + b
Letf(x)=

Xt gx+r

By quotient rule,

[p.'r'? +gx+ r) ;fr{ux + h}—{m‘ -I—h] fi_ [px: +gx -I—r}

fx)= :
1) (p.'l::+qx+r)_

(px* +qx+r)(a)—(ax+b)(2px+q)

(;;x: +qx+ r]:

_apx” +agx +ar —2apx’ — agx —2hpx — byg

(IL'-‘.T: +(f.1'+f'):

B —apx* —2bpx + ar — bg

(p:r: +gx+r J:

Question 9:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, ¥ and s
;J_I'z + {jx +Fr

are fixed non-zero constants and m and » are integers): ax+b

Answer :

Let f [x} _px hgxr

av+h

By quotient rule,
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(ax+b) f (_m‘l +q.r+r)—(p,r’ +ge+r) '::r (ex+b)
ey X

Fix)= ) (ax +hY
(ax+b)(2px+q)—(p¥* +qv+r)(a)
) (ax+b)
_ 2apx” + agx + 2bhpx + bg — apx” — agx — ar
(ax+b)

_apx’ +2bpx+ bg —ar
{a_r + ."J}j

Question 10:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s

a
— = COS X

. T
are fixed non-zero constants and m and »n are integers): ¥
Answer :

{

. h
Let / (.1‘}:C—J—T+cos.r

X X
, d u] d( by d
x)j=—| — |-—| —= |+ —(cosx
f{ﬂ ;.rfr[.fJ', n':\‘[\r"J nh'{u X)
di oy d; o d
= )= )+ 205 X
“{.h‘{‘r } ?fll:\'(-ll } EI':'I.'{LI 1}
- f;{—ih‘ 5}—?}[—2,1- )+ (—sinx) {i[r] = " ‘andi[ccs_rj= —sinx
o o
—da 2h
=—Ft+t——s§inx
X X

Question 11:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s

are fixed non-zero constants and m and »n are integers): hx-2
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Answer :
Let f(x)=4v/x -2

7= (W -2)= L (4V5)-2(2)

oy

| 1
=4i[x-*]—n= 4[1;.-2"J
dx 2
' .
X

Question 12:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s
are fixed non-zero constants and m and n are integers): (ax + b)"

Answer :
Let f(x)=(ax+b)". Accordingly. f (x+ /)= {a(x+h)+b| =(ax+ah+b)

By first principle,

Created By Kulbhushan www.kulbhushan.freevar.com



J'(x)=lm _,f'{.*.‘ +h) =1 (x)

-yl _|I'-]-
. ax+ah+b) —(ax+b)
= hm
.IIIIH:' _Ij
Y .
b)) |1+ —(ax+h
_"m[m ) [ u.t+:":|) (ax+5h)
b0 h
(1+ ah jn—l
= (ax +h) lim e :_h
f1—i) 7

- -1 :
=(ax+b) llml I-Hr[ ah ]-{-ﬁ(” }[ ah ] +.p—1
Bt g ax +h |2 av+b

(Using binomial theorem )

. : a(n=1)a i .. .
=(ax+b) lim ! r?[ a J+ ( )¢ —+...(Terms containing higher degrees of /1)
h-t fy ax+h |2(ax+h)

:(ux+h]“ [im e +H{H_]}“1h+'”
oo (ax+b) |2(ax+h)

= [m‘+h]“ [{L:i b) + D:|

[{r_r+h}”

= nag-——
(cx+ h)

= na ( ax +h}” :

Question 13:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s
are fixed non-zero constants and m and n are integers): (ax + b)" (cx + d)"

Answer :
Let flx)=(ax+b) (ex+d)"
By Leibnitz product rule,
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f(x)=(ax+b) —{c:r+d} (ex+ d]m%{ar+!;)'r (1)

Now, let f;(x) = (ex+d)"
filx+h)=(ex+ch+d)"

o Al h) = fi(x)
£ (x)=lim" .,

Sl

{c.r +ch+ d}m - (m‘ + d)m

fh
[ ¢x+a’] ]
1 [ mch m (m—1) ({'lhz] +...]—1]

=(ex+d)" lim—|| 1+ ;
il fp H+.:4f 2 {r_x+d]_

=lim

Fr—wly

1+

PR |
—(¢r+u":| h";",_

o I. 'J.Ir 2
:{4:‘.1'+d:| lllml mich +n.‘r[m ][ ﬁ?
bt h_[.r.'x+u"] 2(ex+d)

—(cx+d)" lim[[ — +m(”'_l}"'f’+_._]

ex+d)  2fex+d)

= {4:'.1' +df lim [ me + L‘I}

ex 4

+...( Terms containing higher degrees of /1)

fa—ail

B me(cx + .:f}m

{ar+:e‘]
=me(ex +d ]m_l
%{m%d]"r =mcl:m:+ u"]m_l {2]
Similarly. di{m:m}" = na(ax+b)" -(3)
"

Therefore, from (1), (2), and (3), we obtain

f(x)=(ax+b) {mc[cx+d}'"_' } +{ex+d)” {na(ax+ b)H}
=(ax+b)" (cx+d)" [ me(ax+b)+na(cx+d)]

Question 14:
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Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s
are fixed non-zero constants and m and » are integers): sin (x + a)

Answer :
Let f(x)=sin(x+a)

fx+h)=sin(x+h+a)

By first principle,
" - Jfl‘[x-‘_h}_ Jr‘('r}
x)=lim- :
£'(x) = tim
sin{x+h+a)-sin{x+a
—1im sin( x a)—sin(x+a)
Ji—i Jf?
1 (x+h+a+x+a\ . (x+h+a-x—a)
=lim | 2cos| JsmL J
LIE= ] h | 2 2
1 (2x+2a+hY . [ h)
= lim — 24.:us| —Jsm — |
h— | 2 . 2),
51N Ex |
i . I”Er+2a+h“‘ : EJ
B J.“;I-:]- LL‘JbL 2 | f_j-,".
\2) |
§sin [ﬂ
L Y i
:Iin:na:\m;(h+“ﬂ+§T lim f“"?" Ash—m::-h—}f}
=] 2 _;"l_': , | E | i 2
_ 2 )
‘2x+2a [ sinx
= cns| ] lim =1
\ 2 _,-,—m x

=cos(x+a)

Question 15:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s
are fixed non-zero constants and m and » are integers): cosec x cot x

Answer :
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Let J[x) = cosec xcot x

By Leibnitz product rule,

/'(x) = cosec x(cot I). +cot x(cosec x) (1)
Let £, (x) = cotx. Accordingly, f, (x+h) = cot(x+h)
By first principle,
' o flx+h)- 1,
£ (x)=lim fils+ .F'} £il)
r—+ll 1

cot{x+h)—cot x

=lim

T

i | cos(x+h) cosx
hewlt |y L 5[]’1(,},‘+f?} sin x

= lim —
o B sinxsin(x+#h)

1| sin(x—x—h)
=lim : .
st fy | sinxsin [.‘f +h)

11| sin(=h)
=— lim—| ————
sinx =0 | sin{x+h)
-1 . sk |
=——| lim lim———
sinxy o= h =0 sin (x+ h)

-1 |
SR ) -
sinx [sm{xﬂl}]
-1

=—
sm-x

I [ sinxcos(x+h)—cosxsin(x +h}}

= —cosec x

»(cot x) =—cosec’x -(2)

Now, let f2(x) = cosec x. Accordingly, /> (x * h} ~ cosee ( ' h}

By first principle,
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f(x+h)- £ (x)

£y (%) =lim-

Ji—

= Li_rﬁl:{%[coscc(x+ J1)—cosec x]

1l 1
=lim—| — —
0 sin(x+h) sinx

sin X —sin [Jr+ h}:|

=0k s asin(x+ h)

2cos

x+x+h) . (x—x—h
2 sin| =

\ = J \ =

)

sinx 0 f sin(x+h)

__, [1r+h]. [—h]
0S5 5N
1,1 2 2

sinx 0 f sin{x—l- .Fi}

. [."f‘ [QIH'}]
—sln | cos
2) 2

1
sipy B [E] ' sin{x+.ﬁ}
2

=)

A
sinx #-0 ( it sin(x+h)
¥

Y, -

[E.r+ ﬂ]
COs
=1 | 2

siny  sin(x+0)

*—-_-#L.H:.-

-1 cosx

INY SINX
=—Ccosecy. cot v

. (cosec .‘4‘}‘ =—cosecy.cot ¥ ~(3)
From (1), (2), and (3), we obtain
£"(x) = cosec x(—cosec’ x ) + cot x (—cosec xcot x)

3 2
= —COSeC X —Col™ X cosec x
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Question 16:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s
COs X

are fixed non-zero constants and m and 7 are integers): |+sinx
Answer :

COsX
. X|=——"—
Let 1 +sinx

By quotient rule,

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

f'(x)=

_ (1+sinx)(—sinx)—(cosx)(cosx)

(1+sinx)’

(1+sinx)’
—sinx—sin” ¥ —cos” x
(I +si:|1.1r}:

—sinx —[5{n: X +Cos x}

(1 +Eii11.‘f):
_ —sinx—1
~(1+sinx)
_—(1+sinx)
B (1+sinx)’
-1
) (1+sinx)

Question 17:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s
5IN X + COS X

are fixed non-zero constants and m and » are integers): SIn X —Cosx
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Answer :

5N X+ Ccosx

Let’ 5iN X —COs.X

By quotient rule,

frky

SINX — COS X d SiNx+cosx)—(sinx+cosxy d SINX —CO8 ¥
dx

f'(x)=

[F.in X —C0s .\'):

(sinx - cos x)(cosx —sinx)— (sinx + cos x ) ( cos x + sin x)

~(sinx- cm._r]: ~(sinx+ cosx)

(sinx - cosx)’

-

(sin x - cosx)’

—[Sin: X+ €08 x— 28N XCOSX +8iN° ¥+ Co8” ¥ + 28in ¥ cos .r]

—[1+1]
(sinx— cos x)’

(sinx —cos .T}:

Question 18:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s
secx—1

(sinx— cos 1‘}:

are fixed non-zero constants and m and n are integers): S€cx+|

Answer :
[x}_secx—]
Let secx+1
1
. " l-cosx
_cosxy
f(x)= I " 1+cosx
+1
Cosx
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By quotient rule,

(] 1 CUHI] i (I —{_‘(}SJ') - (l— Cos _‘l.') d [I 1 {:nﬂ_‘r)

1(x)= dx

[I+ t{mx]l

(1+cosx)(sinx)—(1-cosx)(-sinx)

(1+ cosx)
B SN+ COSXYSINY+SINY —SiNYCcosy
(1+cosx)
2sinx
(1+cosx)
2sinx  2sinx
= _ = _
[l+ | ] [sec.r\+l}
Sec X secT x
~ Zsinxsec x
(secx+1)
2siny
secy
_ CO5X
(secx+1)

~ 2Zsecxtanx
(secx+1)

Question 19:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s
are fixed non-zero constants and m and n are integers): sin” x

Answer :
Let y = sin” x.
Accordingly, forn =1, y =sin x.

F

S =CDSX, LE., —SINX=CO5X

)
Forn=2,y=sin"x.
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dy { .. .
J—= SInxsmnx
ax dfr{ }

i

=(sinx) sinx+sinx(sinx) [B}' Leibnitz product rLLIt:]
= COSXSINX+S8INXCOsY

= 2sinxcosx 1)

For n =3, y=sin’ x.

Sy _d o

..E:—(mmsm x)
= (sinx) sin’ x +sin x(sin’ :l.')r [By Leibnitz product rule]
= cosxsin” x+sin x(2sin x cos x) [Using [l]]

= cosxsin’ x+2sin” ycosx

= 3sin’ xcosx

d v n = {m=l}
—| 5N X )= HAnsINn XCOs X

We assert that @

Let our assertion be true for n = k.

e i{sin* x}:ksin[i_”xcnsx -(2)
Consider
(sin*'x)= d (sinxsin’ x)
dx dx
=(sinx) sin* x+sin x(sin _r)r | By Leibnitz product rule]
=cosxsin’ x+sin x{.ﬁ- sin"'”xcos.r) [ Using (2) ]

=cosxsin' x+ksin® xcosx

¢
=(k+1)sin" xcosx
Thus, our assertion is true forn =k + 1.

d . _ L (m=1} .
—=| 5N X |=HnsIn XCOsX

Hence, by mathematical induction, ¢
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Question 20:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s
a+hsin x

are fixed non-zero constants and m and n are integers): ¢+dcosx

Answer :

Letfl[x}= a+hbsinx

c+d cosx

By quotient rule,

(¢+dcos x]% (a+bsinx)—(a+bsin x) ;—J(L +d cos x)
' dx

£(x)= :

(c+dcosx)
(e+dcosx)(beosx)—(a+bsinx)(—dsinx)

(c+dcosx)

cheos x + bd cos” x + ad sin x + bd sin” x

[{' +c."cn_v._1:}:

hocosxy+ad sin x+ ﬁf.‘r([‘:{}ﬁ: x+sin’ x}

{c +d cos Jr}'T

_becosx+adsinx+bd

(c+dcosx)

Question 21:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s
sin(x+a)

are fixed non-zero constants and m and »n are integers):

Answer :

£(x)= sin(x+a)

Let COS X

By quotient rule,
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cos X %[sin{x +a)]|-sin(x+ a}% cos x

/()= COs” X
COS X f—;[sin{x +a]]—sin (x+a)(—sinx)

f(x)= : - (1)

cos” x
Let g(x)=sin(x+a). Accordingly. g (x+h) =sin(x+h+a)

By first principle,
+h
E'{.r}=1fimg(1f ~2(v)
:]iml sin(x+h+a)- Sln(t’+ﬂ'
Il—s-l'lh
. 1[ (A+h+a+1+a] [x+h+a x- ﬂ]]
=lim—| 2cos
=
. 1[ (2A+Za+h }
=lim—| 2cos
i bllh
sin h
, [2x+20+h] 2
= lim/| cos
Jpenld 2 h‘\'
[2,4
M
sin[hJ _

, dx+2a+hY . 2
= lim cos Jdim =
fr=eld 2 4 i1'_u:; LhJ L

[ 21+2a] | sinh
=| Cos % | lim——=1
2 h

As;h—;ﬂ:—i—}f}}

fi—)

=cos(x+a) i)
From (i) and (ii), we obtain

cu.*;x-ccrs{x +a] +sinxsin(x+a)

f'(x)=

_cos(x+a—x)

2
cos X

2
Ccos™ X
cosa

d
COs5™ X
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Question 22:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s
are fixed non-zero constants and m and »n are integers): x* (5 sinx—3 cos x)

Answer :

Let S(x)=x"(5sinx—3cosx)

By product rule,

f(x)=x" %[Ssin r—3::usx)+{55i"x'3‘:””"]%(14]

— [5%{“" x)- 3%_(1:05 1]] +{S sinx—3cos x) i[f }

X
= x*[5cosx—3(-sinx)|+(5sinx—3cosx)(4x7)

= x'[5xcos x+3xsinx+20sinx—12cos x|

Question 23:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s
are fixed non-zero constants and m and n are integers): (x* + 1) cos x

Answer :
Let f(x)=(x"+1)cosx
By product rule,

.f‘{:.;} = (x” + ]}%{cns :n:] + r:ns_r;_";{_\.: 4 ]‘J

_ (x: +1)(—sinx)+cosx(2x)

=—x"sinx—sinx+2xcosx
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Question 24:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s
are fixed non-zero constants and m and n are integers): (ax” + sin x) (p + ¢ cos x)

Answer :
Let S (x)=(ax’ +sinx)(p+qcosx)
By product rule,

: . d ) )
f'(x)=lax +sinx)—(p+gcosx)+(p+geosx)—|ax” +sinx
) {‘L’} [(I‘(’ SN ‘l.] {p‘ ff{_[}H".] {p .ff'LH*;J;}dI{{L\ ‘1II'JJL}

dr

= (fl‘.'l.‘z +sin .T](—qsin x)+(p+gceosx)(2ax+cosx)

=—gsinx(ax’ +sin _1.') +( p+geosx)(2ax +cosx)

Question 25:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s

. x+cosx ) x—tanx
are fixed non-zero constants and m and » are integers): { } [ )

Answer :
Let f{x)=(x+cosx)(x—tanx)

By product rule,

J(x)=(x+cosx) d (x—tanx)+(x—tan x) d (x+cosx)

dx dx
:(_Y+EUS.1'}|:;—1{I] —;Ti_[tan x)} +(x—tan x)(1-sinx)
= {,‘l.’+f.‘[}5.‘l‘:||:|—f—ilall x}[x— tan x)(1—sinx) (1)

Let g(x)=tan ¥ Accordingly. g(x+h)=tan(x+h)

By first principle,
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gn (‘} _ !}_IH g (»‘L’ + h; - j?,'(‘f}

' . ; e - "\I
=“mLtan[r+ 1) — tan x |

fr J

1 sin(x+h)  sinx
= lim -
hei fi| cos(x+h) cosx

h—=l1

= lim—
h=0 COs ( x+h)cosx
1

1 sin(x+h-x
= Jim ( }
cosx 0 hl o cos(x+h)

o sin fr
.I]]TI— —_—
cosx "= fi| cos(x+h)

1 _s'in{.r+ h)cosx—sinxcos(x+ h)}

, Il A
[ sinh) |,
.| lim | lm——
cosx \h=0 o Lt cos(x+h)
Y
B
cosx  cos(x+0)
1
cos™ x

=sec’ x (i)
Therefore, from (i) and (ii), we obtain
Fx)=(x +c05,\:]{] —~sec” x)+(x—tan x)(1-sinx)

=(x +ms,‘r}(—tan: x}+[x— tan x)(1—sin x)

= —tan’ x(x+ cusx]+{x— Lan_r]{l —Hinx]

Question 26:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s
4x+Ssinx

are fixed non-zero constants and m and n are integers): 3X+7cC05X

Answer :
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dx+5sinx
Xj=—+——
Let'f[} Jx+Tcosy

By quotient rule,

(3x+7cosx) d (4x+35sinx)—(4x+5sinx) d (3x+7cosx)
j"{x] — dx dx

(3x+7cosx)

{3;+?cnsx}[4i{x}+5 :I{sin.1-)}—{4x+55inx)[3 4 7 d_ cos .1}

friy dx

(3x+7cosx)’
(3x+T7cosx)(4+5cosx)—(4x+35sinx)(3-Tsinx)
(3x+7cosx)

C12x+15xcosx +28cosx +35c0s” ¥ —12x+28xsinx —15sin x+35sin” x

(3x+7cos x]ﬂ

15xcosx+28cos x+28xsinx—15sin x +35[c05: X+sin” x)

(3x+Tcosx)
35+ 15xcosx+28cosx+28xsinx —13sin x

(3x+7cosx)’

Question 27:

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

X cos[“)
4

sin x

Answer :

(9= s) ti

Let sin x

By quotient rule,
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. dyoa ol
. x| SinX x{x } x =
/ (I] ms? sin” x

[sin x]

T sinx-2x—x cosx
= cos—. —
4 SN x

Xcos : [25in x - xcos x|

" 3
51 X

Question 28:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s

X

are fixed non-zero constants and m and 7 are integers): |+tanx
Answer :

¥

f(x)

Let |+ tan x

i [I+tanx]£{:r)—xi_[l+tanx]

£(x e Lf’:x
() (I+tanx)
(I+tunx]—r- d {l+tanx]
Sf(x)= dx - e (1)
(1+tan x)’

Let g(x)=1+tanx. Accordingly, g (x+#h)=1+tan(x+h).

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

¢ (o)~ £
_ !jm{l+tan{x+:}—]—tanx}

= lim—
=i fp L‘(‘.IH{I-I-}[I:I COSX

1 _sin{x + ) _sin .\'}

=lim—
h fy cos(x+h)cosx

il sin(x+/r)cos x —sin x cus{x+h}]

sin(x+ F}—_r} |

|
= lim—
=0 i | cos(x+h)cosx

sin /7

.1
= lim—
o0 i cos(x+h)cosx

Losinh | L 1
= lim | Tim
et R ] et cos [_1' +h)eos x

4
=82CT X

==

B

COs™ X
d .l e
::':—{|+tun .T}=SE(:'_T (1)

e

From (i) and (ii), we obtain

£(x)= I+ tan x — xsec” x

{1+1:ar1r]|2

Question 29:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, r and s
are fixed non-zero constants and m and »n are integers): (x + sec x) (x — tan x)

Answer :
Let S(x)=(x+secx)(x—tanx)

By product rule,
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f’{x}=(1+sccx)%(x—tan x)+(x—tan A’}%(I+Sﬂt.‘r)

= (x+sccx}[di[x] 4 tan x]+{x—tan.1‘][di[x}+ %scc :.r}

A dx Y

= [x+scc;—}[l—itanx}+{x—tan x][1+ d

rir dxscc x] (1)

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

I [x]=lim[ﬂ{‘”hj:‘ﬁ{1]]

LI

=Iim[tan[x+h}—tanxJ

Ji—pid h

ol tan(x+h)-ta
=I|m[ an(x+h) nx}

hi—) h

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

1] sin{x+h)cos x —sin xcos(x +h)
=0 h| cos(x+h)cosx

1] sin(x+h-x) |
w0 h| cos(x +h}cnsx_

il sinh
=0 i cos(x+h)cosx

[ . sin hJ . 1
= lm——|| hm
bt b S e cos(x+ ) cos x

1 .
=lx———=s8ec x
COS™ X

d - .
= —tanx =sec X )
e
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P {ﬂ:,m{.f; [r+ff)—.f;{r)]

J1—adk j";
sec{x+/)—secx
=lim {‘ } !
Te—ali h

o 1
=lim— -
el S cus{r+h} COS XY

1 -cosx—cns(nrH;)
= lim—
=0 fy cus{:r +1"f}4:05:r
i . [.‘L‘+I+}'F] . [r—.\'-h]
—2s1in 511
11 5 3
= lim—
R cos(x+/)
i - 2x+hY L T =h
—-2sin -sin| —
1 | 2 2
= — lim—
COsx 0 fr cos(x+11)

1 :
= Jim
CO§ Y #—0 cos(x+/)
[ s1I [ E] l
".
limsin x+h | lim N2
]\_.',_.n 2 J -f_\'__'n .Jl_f
. 2
=SeCX. ,
lim cos (x+7r)
sinx. 1
=secx.
COS X
i ..
= secy=secytan v . (i)

iy

From (i), (ii), and (iii), we obtain
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F7(x) = (x+secx)(1-sec’ x)+(x —tan x) (1 +secxtan x)

Question 30:

Find the derivative of the following functions (it is to be understood that a, b, ¢, d, p, q, ¥ and s

. |
are fixed non-zero constants and m and »n are integers): Sin X

Answer :

. X
flx)=—
Let sin” x

By quotient rule,

=W d ‘d L
5N X—X¥—X—5In X

F(w) =t

5 X

—sin" x=nsin"" xcosx

It can be easily shown that dx

Therefore,

sin"x—x—xsin"x

£(x)= dx ddx

sin’" x

sin” x.1— x(nsin“ ' xcos x}

sin"! x{5i1‘1 X — X Cos _'c"}

2n

sin”™ x
~ Sinx—nxcosx

sin™' x
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