RD Sharma
Solutions
Class 11 Maths
Chapter 30
Ex 30.1



Derivatives EX 30.1 Q1

Wehave,
f(x)=3x
 FY3) = lim TR - #(a)
o=, =
PR f(2+h)-1f(2)
s Fa) AI-TOT
= lim 32+h)-6
A0 h
= lim %
b0 h
=lim 3
A0
L F(2)=3

Derivatives EX 30.1 Q2

wehave,
fix)=x2-2

f(a +h)- £(3)
h
FOL0 +h) - £(10)
h
2
i (10 +R)?-2-98
h=0 h
2
= li 100 +20h +h* -100
h=0 h
< lim 2O +8)
b O h
= I'
lim (20 +4)

wifta)= Jm

o)~ jm,

- £'(10) = 20



Derivatives EX 30.1 Q3

Wehave,
fix)=99%
v (@) = lim T +P)- 3)
b0 h
£1(100) = lim £(100 + h) - f(100)
h=0 h
lim 29(100 +h)- 9900
=lim
h=0 h
. 9900 + 99k - 9900)
=lim
h=0 h
=lim 99
h=0
- £'(100) = 99

Derivatives EX 30.1 Q4

Wehave,
fOx)=x
sy im 2 HR)-F(3)
- Fli{@)= kToT
£1(1) = lim f(1+h)- (1)
A0 h
= lim _(1+h)' i
A= h
=lim 1
h=0

L F)=1



Derivatives EX 30.1 Q5

Wehave,
f(x)=cosx

. Ha+h)-f(a
f(0+h) - f(0)

h
cos(D+h)-cos0
h

cosh- cosO

f'({0) = ’I'i_l.no

= lim
-0

= lim
h=0

2 F(0)=0

Derivatives EX 30.1 Q6

Wehave,
f(x)=tanx

fla+h)-f(a)
h

f(0+h)- F0O)
h

v fia) = ii_rpo

L F{0)= Ihi-To
tan h - tan0
h

tan h

= lim
h=a0
= lim
=0 h

=1




- £ 0)=1

Derivatives EX 30.1 Q7(i)

Wehave,
f (x] = sinx

&
o*
2 4
COSX m 1l —4—-
21 4!



Derivatives EX 30.1 Q7(ii)

Wehave,
f(x)=x

fla+h)-r(a)
h
F1+h)-F(1)
h
= liFi 1+h-1
b0 h

=lim 1
A0

2 4" {a) - Ilm

{.(1) - .Isi-r.no

1) =1

Derivatives EX 30.1 Q7(iii)

Wehave,
w f(x) = 2cosx

fla+my=fla)
h

(O

T A0 h

(@)= ;I,'To

2:05(1+h)—20051
2 2

-Al-r.no h
= i -2sinh-0
T b0 h
=-2



Derivatives EX 30.1 Q7(iv)
Wehave, f(x)=8n2x

Therefore,

PR (L (0]

L GG)

= h

.umsinZ(%+h)-sin2(§}

= h

sin(ixz-n-zh)-sin(z)
=h’m 2

== "
_h.m-cos2h-0

= h

=-2

(x
Therefore '”5 ==
\



RD Sharma
Solutions
Class 11 Maths
Chapter 30
Ex 30.2



Derivatives Ex 30.2 Ql(i)

Wehave,
flo +h)-flx)
;H:-T
2 2
X

Fix) =

. [2x - 2x - 2h)
=hm —m—o =
420 b [ +h)

- lim E[x X = h}
bt hux [x +h)

o Ly [+ h)

=|imi
w0 [+ h)
-2

):"2

Derivatives Ex 30.2 Q1(ii)

Wehawve,
Py I|m flx +ﬁ£— f )
_L
- im SR
b
= lim ——
1 \,"_

r-w SO
-’H':' Jx v +hh J;+JX +hh
x-(x+h)

m&mh{&wr“]

U T e )
-1
"an-.f.x +h +~.Jr_{-.,|| }

=1

v

n—

rn
=02

X

er.::.:

-1
2

Derivatives Ex 30.2 Ql(iii)



Wehave,

r{x}=:_3
fI{X}=E£nnf{x+h£—f{x]
1 _ 1
i =
b R
- o e ]

T
#20 2 3h(x +h)
x3 . {x3+ e Zh 4 Ik +h3]

= lim 3
= x%h(x +h)
o md okt axfoguk- KT

= |im 5
e x3[x +h)

- ligy =22 = 3xh - h?
h0 x3{x+h}3

_ -3xF
~ 6

T
o

Derivatives Ex 30.2 Q1(iv)

Wehave,
- 1
X

f{,x]:

flx+h)-1x)
h
[x+h}2+1 x¥Z 41
'Li_';”u {x+h]h X
. x[xz+h2+2xh+1]-{x2+1]{x+h}
=.!;-I-"}nn hu [x + h)

jion wexhia2n e an=xTh=-h

] hx {x-i-h}

)= Liinu

 xh+2x®-x%2-1
= lim
A= i [x + h)

1
-3

3

Derivatives Ex 30.2 Q1(v)



Wehave,

z
f{x}=x -1
e p Tle )= Fix)
= ) = Jim ——————=
{J-r-n-h}z-l xZ-1
i [x-i-h} X
A= h
_ x(x2+h2+2xh—1}—{x+h](x2—1}
=}:-I-';nu x (% +h)h
_Iimx."i-+2x2—x2+l
ka0 x{x+h]
=x2+1
-]
1
=14 =
P

Derivatives Ex 30.2 Q1(vi)

Wehave,

X+1
f{x}= X+2

flx +h)- f»)

h
[x+."?}+1_x+1
[v+h)+2 x+2

e Fr ) = lim

h0 h
- [ +2){x +h+1) - (x +2)[x +h + 2)
=0 (x+h+2)(x+2)h

_ {x2+2x-|-xh+2h+2+x]-[x2+xh+2x+x+h+2}
=_!?|_r}nn (x +h+2)(x +2)R
= lim h
Chsofx +h+2){x+2) A

1
I:x +2}

Derivatives Ex 30.2 Ql(vii)



Wehave,

-2
F)= Liinﬂf{x + ."'.:— f[x)

fr+H+2) k42
3{x+h}+5_3x+5

=.!:-If;nn k
 (lifi {3x‘+5]{x+h+2}—{x+2}{3x+3h+5}
450 {3x +5) [3x +3h + 5) k
 [3x% + 5% +3xh +5h +6x +10) - (37 + Bk + 5¢ +6x + 6h +10)
=1 (3% +5)[3x +3h +5)h
= lim =i
#20(3x + 5) (3 +3h + 5)h
= lim =1
4=0(3x + 5) (2 +3h + 5)
-1
 [ax + 5)

Derivatives Ex 30.2 Q1(viii)

Wehave,
Fx) = dx®
f Ry =F
2 ) i, R R) =T
k=0 i
» &
_ tim ¥ [x +h)" - kx
h20 h
e +n,><"""1h+ Mxk—2h2+ ] 3"
i Lis o n-1
-k_Ll.i;nn - [ [x+y)" =x"+nx y]
rn-1) w2n 0 (r-1(r-2) e

w k lim onx"l e
Fr 21 3!
=k re®™le040...

= k nx™1

Derivatives Ex 30.2 Ql(ix)



Wehave,

o
![xj-bﬂw

1 1

—hm”h [x-H:- “E-x

= lim m'm

MO3-x f3-(x +h)xh

o3 = x—_‘ﬁ [x+4) -..|'3 x+,J:3 [=+h ] i o
—Lna.h x\h x+h]h N x+.,f3 [R.atlnnallimg the numeratorby ﬁ:+m]

)=[3-(x +4))

"""Jﬁ,f x+h]xh|{m+_ﬁ—§x+h}
_'!'L'“Ja-x‘,fS— x+h]xh{q‘3—x s Flx+h))
1
=[3-x:|12 -X
1

2{3—x:|;

Derivatives Ex 30.2 Q1(x)

Wehave,
f{x} =xZax+3

F {x +h}— f{x]

r'[;r]=lrn 5
[{x +h}2+[x+h]+3}—x2+x+3

h=0 h

= i xZ 4 b2 Ouh g 3 b 3 WE T
FE h
i 2xh +h% + B
i —
S h

lim h[2x+h+1]
A= h

=2x +0+1

=2x+1

Derivatives Ex 30.2 Q1(xi)

Wehave,
fx)=(x+2)°

Flx+h)-f(x)

f'{x]=l|rn h

o xrhe2) - (r2)

A0 e

3 3

- {[x+2]+h} - [x +2)
i =y h
i A e a3 42 4 3 2) 2 - (x4 2)°
b0 T

-‘Li_rPuSl:x +2]2+3[x+2:ih+h2

= El{x -|-E:l2



Derivatives Ex 30.2 Q1(xii)

Wehave,
f[x}=x3+4x2+3x+2

flx +h)-F(x)
h
' (¥ +h)° + 4(x +8)2 +3[x + h)+2- (xg + 4x? +3x+2:]
= llm
h=0 h

2 () = lim

Onsolvingwe get,
e+ 3% + 3+ ax T + 4h? + Bl + 3 +3h+2-x?n49f2-3xu2

= lim

h=30 h
i Ach+h® s h¥ 1 4h® 1 0k 130
A0 h

= lim 3x2+ 3xh+ A%+ 4h +8x +3
H=0

=3x%+8x +3

Derivatives Ex 30.2 Q1(xiii)

Wehave,
f[x]=x3—5x2+x—5

2 1) =Li_';”n f(x +.*:3— f [x)
_ [[x +h]3+[x +h]—5{x+h)2—5]—{x3—5x2+x—5}
= R
i {x3+h3+3x2h+3h2x +x +h-5x%- Shz—ll:lxﬁ—S] —(x3—5x2+x - 5:]
ey h
i {3x*h+3h2x +h%+h-5h% - 1l:urn}
b0 h

=lim 3%2+3xh+h°+1-5h-10x
A=
=2x%-10x +1

Derivatives Ex 30.2 Ql(xiv)



We have,

f{x}-152+1

v F'x) = lim il ‘el il |

L]
; .,!lz‘{x +h}2 +1=+2x% 41
= lim
b= h

MultiplyingMumerator andDenaminator by .JE [+ h]2 +1+42x2+1
[E [x+n)%+1- (2% + 1}]
= lim
™ [‘!2 [ +h]2+ 14202 4 1]

ox24+2h% v avh+1-2x%-1

(Bl en 1+ o e1)

e axh +2h?
‘*"Dh..l'z[x+h]2+1 PN
. 4x
2;2x2+1
2x

Bx? a1

Derivatives Ex 30.2 Q1(xv)

2x+3

=2

We have, [ 1] =

Therefore,
veon o S (a+d)-f(a)
1 (x)=im—————d
:'Jx+2ﬁ=+3"'_|"21+5'
= s X+ J \x—21)
]

25+ 2+ 3r—Ax—Ah—6- 0" D + 4x <3x -3k +6
Alx+ha-2)x-2)

e

I I 1

[x+A=2Hx=-2)

—
{x=2}

Derivatives Ex 30.2 Q2(i)

Wehave,
f{x} -gX
f By=-r
)= i TR =T E)
ey h
-{}H-.HI -
_lim® -
A0 h
e fet -1
= lim M
A0 f
—x ok
e Ffe™ -1
= lim { )
b0 =h

e
. =1
- - |: lim £ - 1]
a0 £



Derivatives Ex 30.2 Q2(ii)

Wehave,
f(x)=e™
fle+h)-f
o £ {x) = lim —{X +h)- f )
f
i 2 e
e} )
. @iF) g _ g3x
= lim
A0 bl
) fo3
e =1
ey
A= 1]

MultiplyingMurm erator andDenominator by 3

e _1 3 _
= lim 93(1}{ } lim = = 1]
-0 A=sll 3
= 3e¥

Derivatives Ex 30.2 Q2(iii)

Wehave,
f [x] = gtr+d
£ ) = im O+
£30 h
el[x'l'-"i':l-hb _ghand
"k R ©
~ lim e xo*® x ot - " xe?
b= L]
& xe?* (e - 1)
= lim
s h
b
= lim Elz-t.ﬂ-‘- &{EJ 1)
b0 a‘.h

Multiplyingiumeratar and denominatar by a

- aeu+b

Derivatives Ex 30.2 Q2(iv)



Wehave,
f [x]l = xa"

wf'x) = Li:nﬂ—”“ hi' dlsy

) {x+h}e[“b}—xer
= lim

B0 h
= lif xe* e’ +he* & - xe*
_a'?—.*ﬂ ."'?

e~ 1\ her+h

= lim xe”*

had [ A ]+ A
= xe’ +e”

= e [x +1)

Derivatives Ex 30.2 Q2(v)
Let f{x) = —x. Then, f{x+h)=-[x+h]

VAL
= o (76 - =
= 2 (f(x)) = lim
= 2 (b0 - gy 1

2 {f(x)) - -1

Derivatives Ex 30.2 Q2(vi)

Let F{x) = (-x]* “Then, Fx+h) = (=[x h)J™

Cd k) S
g T = lim =
: (~Oce )] - (o
:;»E(f(ﬂ]':uﬂ% h
g e
= L (f() - pry e
-%+x+h
; x[x+ h)
) = lim ——
:,»%(f(xﬂ=uﬂhx[:+h)
g 1
a(f(xn=|+!—%x(><+h]
;%%(ﬂixﬂ = X(K1+ 0]
:»%(f(x)hx_l?

Derivatives Ex 30.2 Q2(vii)



Let fx] = sin(x+ 1), Then, f(x+h)= sin([x+h)+ 1:1

d_i(ﬂx)) _ uﬂgf[X+hﬁ)— Fx]
:}%(F(XD=|hi_r;%sir‘|([><+h)+;)—Sin(x+1)

Egm_([x+h)+1)—(x+1)}cogl([x+h)+1)+[><+1)
:»%(f(x))ﬂm ! 2 h 2

_[h 2%+ 2+h
:%(F(XJFHE&E _‘E} h[ 2 }
:‘»i(f(x))=|im5m-g:|xlimcos[2x+2+h}
dx hso h h=0

:‘;%(F[x)) = 13::@@52:>< +22+ D}
fr‘%(f(xn=ms[x+lj
Derivatives Ex 30.2 Q2(viii)
Let f(x) = OOS[X—%J. Then, f(x+h) = Dos[x+h—g]
d_i(ﬂ:x)) _ uﬂf[X+h}3— fx)
jd_i(F(x))=u_r;%oos[x_+h—§;—oos[x—§]

Pl

2 2
j_X(F(x))Hl_r;r; -
_=2n

el
= L (F(x)) - g i
ii(F[x))—L’n—erx*Z%]ﬂh_msnl;}

2

id—i(F[x)) - —Sin{x—E]

Derivatives Ex 30.2 Q2(ix)



Wehave,

fx) = sinx

o xR -
O
i [ +h)sin{x + k) -xsinx
_hl-I;nu h
. B e
=”mx{5m[x+ ] 5|nx}
h=0 h

+5in{x +h] [Smc—5ind=2c056+d5inc_d}
2 2

[ h] ok

N wZ2Cos| XN +—|sin—=

2 +5ir'|[x+h] [-.-Iim Sll;'9=l]
g=0

= lim
h=0 H

1 )
= 2X:<CDSX><§+SIF|X

=X ®COSX +Siny
= SiNA& + & COSX

Derivatives Ex 30.2 Q2(x)

We have,
f{x)=xcosx

Flx +h)-f(x)

h=0 h

[x +h)oos(x +h) - xcosx
h=0 h

h=0 H

RY
=”mx{m5[x+ ] I:IIISX}
b= H

+cos(x + &)

= lim x.2 sin {X—X— E]5ir‘|[x +E]+EI:IS[:X+.'5?} o oos A -coss = ESir‘|'E il sin
h=0 2 P 2

5+A}

= lim EX.SiH[ﬂJSir‘I[X +EJ + I:I:IS[X + h]
2 2

h=0

= -X SinX +CoOsx

Derivatives Ex 30.2 Q2(xi)

YWehave,
f(x) = sinfzx - 3)

f[:x+h]—f[x]
h
. 5in{2{x +h]—3}—5in[2x—3]
=L|_t’}nn h
[2x +2h-3+2x -3) sinf2x +2h-3-2-x +3
cos %

S

z2
= lim 2 2 [ sinC - sind = 2 cos
b= h

C+D C—D}
SR

= lim 2cuz{2x—3+h].ﬂ [ lim ﬂ:l}
| 2 d=0 g

= 2cos{2x - 3)



Derivatives Ex 30.2 Q3(i)

Wehave,

fx) = Jsinzx

flx +8)-F[x)

h
i ,JSir'IE[X +h) - fsin2x
h

9= g,

MultiplyingMumerator andDenaominator by {.JEinE [ +#] +fsin EX)

I ,JSiﬂE[X +h) = Afsin2x ,JSiﬂE{X +h) +afsin2x
im
A=0 h x,JSir'IE[X +h)+ AfsinEx

5|n[2x + 2."'.-] - sin2x

_ i
’l"*':'hHSmE[x +h) + JSmEXJ

5|r'|[2x + Eh] — Sin 2y
"":'."'.'HSm[EX +2h) + JSmEXJ

[SinC—SinD =EEDSC;D SmC‘;D:|

i 2 cos [2x +h}>¢5|ﬂhx 1

b0 h .JSih[EX+2."‘.'] + +fsin 2%
_ 2ocos2y

2 5in 2y

Cos 2x

~Jsin 2y

Derivatives Ex 30.2 Q3(ii)



Wehave,

. _ sinx
) 20
. _ f[x+h]—f[x]
), S0
sinfx +h) _sinx
T X +h x
_LI—I;HD h
=me5in[x +h] - (x+h)sinx
b xh[x +h)
_x{sinx . cosh+ cosx.sinh) - x.sinx - husing _ _ .
= lim [ sin{A +8 = sin4.cos & +|::|:|5A.5|r‘|.5]:|
h=0 xh [x + k)
_ . #sinx[cosh-1)  x cosx.sinh hsing 5 ozt
g xh(x + h) ¥ (x +R)xh _[X+h:]xh [ L~ cosh = 2in E}
. ah
_-xsin 2in o E+XI:DSX _sinx
_x[x+h]x hZ "% X2 xZ
e
-.-."‘.'—>III:>E—>EI ahd Iimw=
o g0 &
_ D+XI:I:ISX2—Sir'|X
¥
_ XN COSX — SinX
-
Derivatives Ex 30.2 Q3(iii)
Wehave,
cos X
- 2
. _ Flx+h) -7 (x)
ORI
cos {x + k) _cosx
- lim Xtk X
] h
. HY - h
= litn X CDS{X+ ] {X i ]D:ISX [ cos{A+8) = cos A.cos 8 - sin A.sinﬂ]
b0 [x + h)xh
' X[l:l:uSX.l:l:uSh—5inx.5inh:|—x.|:l:usx—h.|:c|5x
= lim
h=0 [ +h)xh
i x cosx [cosh- 1]_X.c05x.5ir‘|h_ R Cos X
T A= (¥ +h)x .k [x+hlxh  [(x+h)xh

X £OSx.2 sin’ f
' T kY xosinx Cos X

= lim X — = -
b0 {X+h}Xh—2 4 X[x+h] X[X+h]
4
=D_X5ir'|X_IIISX
N e

X SiNX —COSX

X2



Derivatives Ex 30.2 Q3(iv)
Wehave,

fx) = xZsiny

- flx +h)-fx)

f'[:x:] = “_;n .
’ [X+h] sinfx +h) - xZsiny
hl—';nl:u h
[X2+h2+2hx)[5inx.m5h+|:|:|5X.5ir'|h]—x2 siny
= lim [ sin{A +S]=5inA.EDSB+CDSB.5inA]
b= h

. xzzinx[cuzh—lj h[h+2x}5inx.c05h
= lim +

b= h H

[X +h] oSy sinh

2 5ir'|ZE 2

2 2 x7+{h+ 2x) sinx. cosh+ [x+h}2m5x

= lim - x“siny x
h=0 H 2

2

2

=0+ {Ex Sini +.x I:IIISX)

= 25 sinx + x2 COS X

Derivatives Ex 30.2 Q3(v)

Wehave,

f[x) = Jfsin{ax + 1)

Flx +h)-fx)

), T
i JSmB[X +."‘.-]+1 —J5|r'|{3x+1]
h=0 h
i JSln[3X+3h]+1 —,J’5|n{3x+1] \[Sm[BX +3h)+1 +,J’5|n{3x +1)
A=0 f \[Sm[ax +3h]+1+,j5m[3x+1}

sm[HX +3h+ 1] - 5|r'|[3x + 1]
= lim
=04 {JSIFI[EX +3R)+1 + ,jmn[?w + 1])

’ [ Sh] #N—= 3 1
=lim 2cos|dx+1l+ — | —=wm—x
=0 2 3h 2 JSin[3x+3h]+1+J5in[3x+1]
2
. 3k
B Jcos (3x + 1) . 5”"—_1
2 sin{3x + 1) t=0 30
2

Derivatives Ex 30.2 Q3(vi)



Wehave,
fx)=sinx +cosx

Floe+ )= F(x)

) =’Il}irr1|:| p
—
' {Siﬂ[}( +h]+c05{x+h]}—5iﬂx+m5x
=h|-';n|:| h
’ {Sin[x +h]+|:|:|5[x+h]—5inx—|:l:|5x}
=h|-';n|:| h
sinfx +AY - sinxy +qcos(xy +H) - cosx
{sinf + )= sinxg +{eos(x + ) - o]
b0 i
fx +h-x) [ +h +x) { o x+hANx x+h—x}
2sIn cos + -2 3n zn
' 2 2 2 2
=2 H
& B :inz - 2sinA -8 A8
2 2
aﬂdEDSH—EDSS=25ir‘|l4+55ir'll4_5
2 2
5inh.m52x+h—25in[x+gJ5inh
= lim
h=0 h
. sinh X +h ) H . sinh
= lim Cos - Sin| & + — vlim ——=1
h=0 h 2 2 h=0 R

= COSX — Sin

Derivatives Ex 30.2 Q3(vii)
Wehave,
Fix)= xoa®

J"'I:xj i i'"[x-r-h] - ;"'[:x]
H=0 R
- lim xig%e” + Wie* & v 2xhe’e® - xie”
B N | h
[eh - 1] R {hz + EXh} et _1
=limx%e*—Lypfer 1 [ - l]
b=0 h h

- xi® 4" [:EI +2x}
= x%a* +2xe*

=gt [xz + E}r]

Derivatives Ex 30.2 Q3(viii)



Wehave,

f{x} - IE,.1r='+1

) = jim f{x+h] fx)
= lim E,L'*'h'-"} +1-Ex:+1

b0 h
3,13 3
&% st Zehel - +1

I
- .hl-l;nn h
2
gx [ei’xble}a-i _ 1]
I
- AI-I;nu H
Par | zrhan?
o = - 1} 2xh +h®
= lim ®
20 2xh 4+ h? h
wh=0
=9xvh+hZ =D
'P —_—
and lim ke’ O i
g—=0 &
, 2
=lim e *Lix2x+h
=0
= Exexi'll

Derivatives Ex 30.2 Q3(ix)

WWehave,
f{x] - afx
e fifx) = Li_r;nuw
IT_IDE,E ks +z:| —E»,.I'E
ks [Em-ﬂ lJ
= I|_|;nn h
F-t5 _
- lim o5 [E' 1]H1,l2{x+h]—ﬁ
4=0 MIIE [« +h) - fi

MultiplyingMum eratar and Denorm inator b','.l'ﬁ :x +h) - S
k=0 :\.,,2{x+h] 2% =0

and  him =1
f=
x+h) - of2x
lim e‘E;x. { } ~

AgainMulbplynglumerztor andDenominator by |I§ {x + h: + o2

I|m - .px+h -7 .E{X+h + o2
fr .4F2{x+h]|+\."e_

=L
N

Derivatives Ex 30.2 Q3(x)

-g




Wehava,

1) - e
_ 3
Fpe) = tim AT
h
BT )
= lim
b0 h
(Eua' [eAJrE - JFeed _ 1]
= lim ¥ (raf)es
k=0 B
[rabp bt E _
- lirn 778 915 -1 HJ&:x+hl+b Jar 4+ b

£
\,"a[x+.'1;+b-\."ax+.b &

rultiplying Huem erator andDeaninatnrhyd'a{x +hy+b - NET.
=
: .Ilra[k+.‘?]+tl—d'ax+b -0

and lirm Gl 1
asl &

T, Jalx +h)+b - Jax b .uli\l[k'+h]+b+u'ax+b
®
,“|r.:'I{J('+.|1]+E+-\|'IEX+tI h

-Ilme

sgainmultipliedMum erator ancDenominator hyulralx +h} +h #aymx + 5

=“memxd{x+h]+b—{dﬁ+b}x 1 .
A0 fr [‘,fa[x+h}+b+-,,faﬁf+.bl

e‘-'s“ W

E-..EX + b
aglreE

) Zlax + b
Derivatives Ex 30.2 Q3(xi)



fix)=a ¥ = g¥leoe

(x+h -
F00 = im LN =F00
h=+0 h
Ef'x+hlugn_ef'?lng<z
= lim
h=0 h
(Floga E_Jr+nlngn—ﬁ|ngn_ 1
= lime a
h—=+0 h
i E,ﬁlngu E.[\fx+|‘1—f'?]lnuﬂ 1
n=0 h

rultiply nurmerator and denominatar by [\,.I'x +h - \,'T]Ioga
[yx+h =y oga_ ;

F(x) = lim eV¥ioga_£ ~[Jx+h -Jxoga
h—=0 h[\fx+h—ﬁ]lcga

[V¥+h - yxJiaga _ f _
=Eﬂlﬂﬂﬂ|im e ’ 1 lirm mgqm
n-0[yx+h —+yx)loga h-o h

— EI,-.I"III:IIZII:ZI lim loga [—w

h=+0

Multiply nurmerator and denominator by [\.."x +h + \'T]

3 - ﬁh:lgﬂ . [\'X"‘h_ﬁ:

& lim loaga x+h+4.
Fea 1090 e ] V<
- h

‘ nl—T:ngn hlyx+h + x|
=Eﬁlugn lu@“

2%
av'*

= log.n

v

Derivatives Ex 30.2 Q3(xii)
We have,
fx) = 32" = o bo3

i x) = lim
E[Xﬂ‘rjiluuﬂ_eljlnqﬂ
=lm_—-— -

] h

of2 ]

L]

3 bl]:'l
R
= lim ot les3 [ x =

f—d {x+h}2—x2 i

fix +|".l:]—.|"{x:]
#

B k]
-Ll_r;ﬂ =" log3 L
a

Multiplying Murmerator andDanom inator bylx + h]2 - x2

lim ¥ o8% fu whd Yo+ b= )
T kD )
= ka3 x2x

=2z gx: kg3

]
=3z 3% log3

Derivatives Ex 30.2 Q4(i)



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 [ fir SN0 1}

A=000se x, 0052 & h=s0 K

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

= 2tany.secty

Derivatives Ex 30.2 Q4(ii)

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

Flx +h) - flx]
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

Flxah)-flx)

Fiix) = I|_r}n|:| 3
_ v’tan[x +h) - Jftanx
= lim
b= h

l tand - tang =

cos A.cosg

sinz2h
1 =1
.*.-—}III 2h

1

- =SEI22Xi|
COSS %

MultiplyingMum erator andD enaminataor 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 \,fz (x+h) -2l ”E (x+h) % 2xl [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 x4 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 - ) [ ) e ]

[—W_&](M+Jf?)h

MultipliedMumerator andDenaominatar by (m"x +hH - «J'x_’)

—Sin[—\m_&]
L = N+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{JF 7T - fF)
fH':'{J;T f){ﬁ+f)cn5& ms% + 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 (s + ~)" . cosk
2w . sinh
= 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)

JORIUE
i sinfx 4 f + 1) = sin [~ + 1)
_.ﬁ-—}EI h
[X+h+1+x+1]. [x+h+1—x—1]
2ros ZIn
. 2 2
= lim
b= h
2x+2+ kY o h
2ms| ——— |9, 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,

fx)= oos[ —%]

- () _yg]of(x +h,.),_f(X)

] G )




RD Sharma
Solutions
Class 11 Maths
Chapter 30
Ex 30.3



Derivatives 30 EX 30.3 Q1

we have todifferentiate f (x ) withrespect tox

:—x(x" - 2sinx + 3oosx)

4
= d‘g%) - 2%(sinx) + 3%(::05)()

= 4x3 - 2cosx - 3sinx

Derivatives 30 EX 30.3 Q2
wehave todifferentiate f [x Jwithrespect tox

O‘?—X(B’ +x3+33)

-t )

T

P At

=3"l0g3+3x* +0 P
= 3" log3 + 32 00\2”
8 ‘ %‘?
Derivatives 30 EX30.3Q3 ¥
We have todifferentiate f (¥} with réspect@,}(
d (x® S C’:)Q\
d—x[? -2+ X—z]
1d 69 glF) _al)
“3ax e o

1 2 1.1 -3
= — 3v° -2, + 5. (-2) x
3 2:;)( ( }
-1
=x2-x72 -10x"3
. 1 10

=x°- -

X3



Derivatives 30 EX 30.3 Q4

Wehave,

d xloga 2logx bga
a(e +e +e b7

- i(exloga)_‘_i‘ealoqx) +i(ealoqa,
dx dx dx
- %199 |oga +e*19% 2 4 0 [ e*199%g constant]
X
- logaequa + ienlogz
X
= logaa” +§x‘ [a’ canbe written ase”\%?

= 3 loga+ax’?

Derivatives 30 EX 30.3 Q5 @ R

Wehave, X \ &'
d . 2 \’ \y“’
d—x(zx +1)(3x+2) ‘ O
=(3x+ 2]%[2x2+ 1)+(2x2+ l)c;ix[ax +2) A [Usw'ng’p(roduct rule]
= (3x + 2)(4x +0)+(2x2+1)(3+0)\ ¢ ’;Sg)
- ‘12x2+8x+6x2+3) / tl Qﬁ“
2 1 y N\
=18x“+8x+3 - ».\Q}
Derivatives 30 EX30.3Q6 .~
Wehave,
if'()r} = i(h:ngax +3log, x +2 tanx)
- @d}( {Iogx) 3.2 {loﬂ.x) + zdx (t:nx) [ logax = %
—é %+E+2seczx
1 .3 5

+—+2sec’x
xlog3  x



Derivatives 30 EX 30.3 Q7

Wehave,

A7)

1 1)d
- (x + —J—X(J;+ » ] +[J;+ :&-]a[x + —] [Using product rule]
1 1 1
I[X'f;] H——a]-‘-[&
ox2
{
N x3+ 13_ 13]+[&_
X 2 = 2
\ 2)(2 2)(2 2)(2
{
N £ S SR S SN
2 2. 3 3
s ¥ ax? 2x2
{
3 1 1 3
"z “"”7'7'—5]
\ 2x2 2x%

1 -1 -3 -5
=3,2.1,7_ 1,7 _3,7
2 2 2 2

Derivatives 30 EX 30.3 :QB

Wehave,

dx[&+7;] c:;z\
-9 (% e L 1,4 38?43 2,0
-dx[x +3X'J;+ x.x+;,z) [(a+b} =a’+33°b+3ab +b]

= %(X%+3XK+3X-H+X“)



Derivatives 30 EX 30.3 Q9

Wehave,
d(2x2 +3x+ 4
ax %

Derivatives 30 EX 30.3 Q10

Wehave,

d [(x?’ + 1) (x - 2)]

ax X

=i
ax x2
-i(x2-2x+x“-2x'2)
ax
dyqay dv ax' _ax?
- — -2 — — D —
dx( ) ax | ax ax
2x-2-2 422

X2 T3
=2x—2—L2+ia



Derivatives 30 EX 30.3 Q11

Wehave,
d (acosx +bsinx +¢
ax sinx

ai[c'?sx]+bi(1)+ci( 1 ]
dx \sinx ax dx \sinx
= a(- cosec?x )+ 0+c(- cosec x.cot x)

= —3cosec?x - ¢ cosecx.cotx

Derivatives 30 EX 30.3 Q12 @@ N

Wehave, / Q/}f‘
ad X >\
d—x(2secx +3cotx - 4tanx) X \’x.;
. ; W
d d d 2
= 2 (2secx) +3 —(cot)s 4 (tahx) éﬁ*
, O
= 2secx tanx - 300Set ¥ - 45807 X PN
Q’i“
, > L\
Derivatives 30 EX 30.3 Q13 &
Wehave 4 Q‘Q
: &

%(ac,v“ +ap™ M ra s va, X+ a,,)

o n<i a-2
d(x dx dx dx df1
.%% +a'¥ +az¥ +...+an_1%+an%)

-2
=nagy™ ! +{n-1)ap" 4.+, +0

= nage™ +(n- Nax ™ +...+a,,



Derivatives 30 EX 30.3 Q14

Wehave,

i 1 +2203+ 4
dx | sinx logx*

d d d |
= o, cosecx +23a(2 )+ Io;3 xa(logx) [ logs & = IESZ]
=—coseor.ootx+8.2"logz+|o;3x% [n-%(a”)ma’ loga
= - Cos ecx cotx +2"3Iogz+ﬁ @ \3\%&,
\ S
Derivatives 30 EX 30.3 Q15 ‘ % \5 \\‘é&
Wehave, Py a}\f“
Q“‘
g [br+8){ex?-1) N\ P
4 A
d(2x®+10x%-x-5 6\
T ax X %’é

- %(2»:2 +10x - 1-5x-')
- 2%‘x2)+10%(x)- %(1)- Soiix(x")
= 2x2¢+10-0+ =

w2

5
=4x +10+
;2’



Derivatives 30 EX 30.3 Q16

i[lOQ(L)+':‘»x"—3a"+3‘/ x2 +61 x‘3]

vx

= oo ) 4 59 (x9) 3004+ —2({/37) 4 6L (4
Iog( )+S — (x%)-3[a¥)+ ax[ X ]+60x[ <3

ax vx
_ -1/3 B
=—1l+Sax°'1—3a"loga+—2x +6x 7/4[—3/4]
2 X 3 \

_ -1/3 _ @
=—1+Sax“'1—30"loga+ 2x _3,( 7/4 @ {5&*
2x 3 2 " A

\ a N \\}3&‘
Derivatives 30 EX 30.3 Q17 PR a\f
Wehave, N 0(32“
d i \Y)
a[oos {x +a)) \ \Q§§»
e
- %(cosx.wsa - sinx.sina) C:,Q‘ [ cosfx +a) = cosx cosa - sinx sin a]

= cosai(oosx)— sinai(sinx)
ax ax

= cos (- sinx) - sina(cos x)

= COSX SIN@ + SiNx C0S &

= -(sinx cosa+ cos x sina)

- -sin(x +a)



RD Sharma
Solutions
Class 11 Maths
Chapter 30
Ex 30.4



Derivatives Ex 30.4 Q1

Wehave,

%(x:’ sinx)

3 .
d[x )”36(3:*)

COSX

= sinx [Using product rule]

= sinx.3x2% +x°

= x%(3sinx + x cosx)
Derivatives Ex 30.4 Q2 @
e

RS

Wehave, & 2
d 3% \ o)
2 (%) @ =y
< d 3 3d x : i ’ \2“
.o d_x(x )+x E(e ) [Using productriile] &
= 0% 3x? 4 x %" QQ
")
= x%" (3 +x) 4
4
M@
Derivatives Ex 30.4 Q3 L

Wehave, 4

c%(x’e' Iogx)

=e”logx :—x{xz) +x%logx %(e’] + x%e* % {logx) [usingproductrule]

1
= 8% logx.2x +x%logxe* + x%* .~
X

= xe* (2.logx + x logx +1)



Derivatives Ex 30.4 Q4

Wehave,

d jn

a(x tan x)

= tanx i(,\r”)«nr"i(tan,\r) [Usingproductrule]
ax dx

2

= tanxsax™ ! + x" sec? x

= x*! (n. tanx+x.sec2x] [x” =x"1xl= x”"“]

Derivatives Ex 30.4 Q5 \
Wehave, @
a%(xh log, x) \ % \&{55
= log, x%(x")+x”%ﬂog,x) [Usingprodg:t u%’ (,}2\:2,
| \®
lag
O

-1 x" i B . 4
- nx” 'Iog’x+loga'x [ logy x Q}?&“
- et 1 N 4
X [n. log, x + Ioga] %\g}
; A
- . ? ¢ \
Derivatives Ex 30.4 Q6 @
22 V Q\
Wehave, ‘OQ\

a%‘x3+x2+l)sinx
. d 3. 2 3, .2 d 4. .
-smxa(x +X +1)+(x +x +1}a(smx) [usingproductrule]

= sinx (3x’+2x] +(x3 +x%4 1) COS X

(x:' +x%4 l)oosx +‘3x2+2x)sinx



Derivatives Ex 30.4 Q7
Wehave,
i(sinx x COs X)
ax
cos X % (sinx) +sinx :—X (cosx)  [usingproductrule]
= cosx (cosx)+sinx (- sinx)

2

- 0052X - sinzx ['.' COS 2x = COS“ X - sinzx]

= COS2X

Derivatives Ex 30.4 Q8

Wehave, &é‘%{é&

d (2’xootx XX ") \9
= cotx x X {2") +2% x x T (cotx) + 2% xwtx& [Usingproductrule]

- O:}} x 2% x|0g2+—( coseczx)q-z" xcotx.[_%]é:@&(ﬁ
=2 - _ cotx &
&[mtx xlog2 - cosec?x o™ ) o ,\Q;\
&
Derivatives Ex 30.4 Q9
:—x(xzsinx Iogx)
= sinxlogx % (xz) +x2logx % (sinx)+x?sinx % {logx) [Using productrule]

= sinxlogx x2x + x2logx xC0s X + X2 sinx x~
X

= 2x xsinx xl0gx + x? xcosx xlogx + X sinx



Derivatives Ex 30.4 Q10

wehave,

;_x [xse' + x‘logx)

- %(x*"e’) +:—x(xélogx)

5 5
- " % +x° ‘;ix +logx %(x‘) + x‘%(logx) [usingproductrule]

S 1

=e" x5x* + x"xe” +logx x6x% +x& x—
X

S S

= 5x* xe* +x"xe* +6x° xlogx +x

- x‘(Se“' +ex* +6x|ogx+x)

Derivatives Ex 30.4 Q11 / @ C P
wehave, ' B
LRI : & \{é
d—x[(xsmx+cosx)(xcosx-smx)] \ \‘(}

we will apply productrule, 4 " s
~g S
=[x cosx -sinx) —[x sinx + cosx) + xéinx -o-:,bs‘sx COsx - Sinx

= (x cosx - sinx){%(x sinx) + %‘;ﬁi)f’}‘i—(x sin@&oosx){%(x cosx) - %(sinx)}
v &

Againapply productrule, c;b

ax ax ax dx
=[x cosx - sinx){{sinx + x cosx) - sinx} + (x sinx + cosx){(cosx - x sinx - cosx)}

= (x cosx - sinx){[sinx & +X dsmx]}+(-sinx)+(x cosx +sinx){[sinx£+xdmsx - cosx]}

=[x cosx - sinx) xx cosx + (x sinx + cosx){-x sinx)

* 2x - xsinx xcosx)

- (xzoos X - X sinx xoosx) + (-xzsin
- xz(coszx - sin? x) - X (sinx COSX 4 Sinx cosx)

= x%-C052x - X x25INX COS X



= x2cosx2x - X sin2x

= x {x xcos2x - sin2x}

Derivatives Ex 30.4 Q12
We have,

:—x[(x sinx + oosx)(e' +x2Iogx)]
We will apply product rule,

- (e’ +x2Iogx)%(xsinx +cosx)+(x sinx +cosx)%(e‘ +x2Iogx)

) d, d . d d
- (e' +x 'ng)(d_x(x sunx)«'-d—xcosx)+ {x sinx +cosx)x{a?(e")+d—x

Again apply product rule,
. d d ;. . . d
- (e’ + leogx) [smxa {x)+x o (smx)] - sinx +(x smx:: 2 o (Iogx)]}
- (e’ +x2Iogx) (sinx +X COSX = sinx) + (x sinx + cosx){yé"&ilﬁ .
o ‘3 3
(e" +x2Iogx)x cosx +(x sinx +wsx)(e“' +2&xhg,x t'}()
= xcosxe” +e’cosx logx +xe’ sinx +e* eosx + 2xzsmx x +2x cosx logx +x%5iNX + X COSX

- xoosx(o +x Iogx) (x sinx +w5xua” +x+2xlog\x?:§”

Derivatives Ex 30.4 Q13 3y ,\
&

we have, %

%{(1-2tanx) (5+4sinx)}
- (5+ 4sinx)dix-(1- 2tanx)+(1- 2tanx)%(5 +4sinx) [Using product rule,]
= {5+ 4sinx) ‘0 -2 seczx) +(1-2tanx) {0+ 4cosx)

2

= -10sec?x - 8sinx xsec?x + 4cosx - 8cosx x tanx

-5 . 1 sinx
= 4| =sec?x - 2sinx —!—+msx-2wsx
(2 xms X xoosx]

- 4(—2—ssac2x - 2tanx SecX + COSX - 2sinx]



= 4[CDSX -2sinx -2tanx secx - %SECZX]

Derivatives Ex 30.4 Q14

We have,

a%{(l +x2) cosxl

- coschx(l +x )+(1+x )E(msx) {using product rule)

- COSX x2X + (1+x2) {-sinx)

- 2xcosx-(1+x2)sinx Q
Derivatives Ex 30.4 Q15 @ (gz\'{}
We have, \ (\}”

:—x(sinzx) * \%\\*

d g e f &' %
- d_x(smx)[smx) X J 0\%,
cod df. 3K
= sinx a(snx)-&:sipx -;!suni; \“[U@roduct rule]

- pe s 91
=SiNX xCOSX +5INX xCOSx . <
% VG 4

= 2sinx cosx

=sin2x ¥5a 6\@ [ Sin2A = 25inAoosA]
O

Derivatives Ex 30.4 Q16

We have,

:—x(log‘, x]

logx
logx
logx
" 2logx

log s x =




"
N =

df1
a&}°
%(Iogx, x)=0
» )
Derivatives Ex 30.4 Q17 & 8
NS
%(e’log&tanx) A \%\;}\f’
, O
Apply product rule, \ \\Q

-Iog&xtanx—le }+e xtanx—-—‘logn-re IogJ-—(tanx}

= logx x tane” +e* tanxzix+e Iog./ggxsec X

1 1tanx 1 B J1
Elogx xtanx xe* + o e +e”§Iogx sec? x [ log X 2Iog)r]

tanx

= %e” [Iogx x tanx + +logx sec® x]
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Derivatives Ex 30.5 Q1

Using quotient rule, we have

) (x+1}a£ix(x2 +1)-(x2+1)2%(x +1)

i x2+1]
dx | x+1 (x+1)2

(x+1)x2x-[x2+1)x1
) (x+1)2
o2x%sox-x?-1

(x +1)°

_xte2x-1

(x+1)2

Derivatives Ex 30.5 Q2

Using quotient rule, we have get,

LIES £9 .
dx { x +1d ) NX’ \§w
R -1)&(,(%4'} X

(x2+l)x2—(2x—
) {)«2+1)2 1 o
_2xt42-ax’yox V ‘b'&

(i) &'

-2x%42x +2

Tz
{x +1)
2(-x2+x+1)
(x2+1)2
2(1+x—x2)
p+xﬂ




Derivatives Ex 30.5 Q3

By using quotient rule, we have,
d | x+e”
dx |1+ logx

) (1+Iogx)a%(x+e’)-(x +e’)%(1+logx)

(1+logx)®

) (1+Iogx){1+e')-(x +e’}x%

(1+logx)?

x[l+|ogx+e"'+e’logx’-x-e’ @
= Z
x[1+logx
( ? } N \{5%
_ x +xlogx +xe" +xe" logx - x - & " Q;?{‘
x (1+logx)? \* v

xlogx(1+e’)-e’(1-x) ‘ % \§$\;

x 1 +In:)g;e)2 $yt
\" Q}Q
Derivatives Ex 30.5 Q4 . NG
Using quotient rule, we hava,v \Qﬁ“

dx | cotx - x"

d [e"-ta‘nx] "oy &

_ [cotx - x”)%(ex - tanx) - ‘ex ??anx) d%(cotx - x")

(cotx - x”)z

[cotx - x”)(e” - sec? x) - (e” - tanx)(— cosec?x - nx”"]

(cotx - x”)2

2

X +NX

[cotx - x”)(e” - sec? x’ + {e’ - tanx) (cosec "")

[cotx -x”)2



Derivatives Ex 30.5 Q5

Using quotient rule, we have,
d (ax?+bx +c
X px2+qx +r

(px2+qx +r)a%[ax2 +bx +c)— (.sw2 +bx +c]g—{{px2+qx +r)

{px2+qx+r)2
(px +qx +7)(2ax +b) - (a? +bx+c)(2px+q)

{px +qx+r)
2apx® + 2aqx® + 2axr + bpx® + bgx +br-(2apx°+2pbw2+ 2+qu+cq]
= z
(px2+qx+r) \ : ’?:}}
_ 2apx® - 2apx® +2agx? + bpx® - 2pbx? - gax’? +2arx +br-oq

(px +QX 4T x
_aqxz_bpx2+2am-2cpx+br-a) %
= p
(px2+qx+r) / \i*'}‘

xz(aq-bp)+2(ar-cp!x+br-cq

Q
(PXZ'#QX +r)z . &
_(s9- bp)x? +2 far - cp)x+br cq \j/
(px +gx +r) . «\@
S
Derivatives Ex 30.5 Q6 g

Using quotient rule, we have,

o)

dx \1+tanx

d d
i {1+ tanx)a(x)-x a(l«ttanx)

(1 + tam\')2

(1 +tanx)-x (sec x)

(1+tanx}



_ 1+ tanx - xsec?x
(1+tanx]2

Derivatives Ex 30.5 Q7

Using quotient rule, we have

d 1
a[ax2 +bx +c]

(ax® +bx +c)%(1)- 1x%(ax2+bx +c)

(ax2 +bx + c)2

_ —[2ax +b)
'2—2' \

[ax +bx+c) Q \&}
o d 1 ) - (2ax +b) @
dx ax?ibx +c (ax2+bx +c)2 \

N

Derivatives Ex 30.5 Q8 f %%

we have, 7 3 ' ;Q
d | e* B "4 ,&&
— g, Sosy.

ax |1+x2 PR Yty t\?’

Using quotient rule v 6\@
) %

() g le)- ) e ?)
f1ex2)’
) ‘1+x2)9' -8% x2x
(1+x2)2
) & (1+x2-2x)

(2 +x2)2




& (1-x)
. e
(1 +X )

Derivatives Ex 30.5 Q9

We have,

d [e* +sinx

dx | 1+logx

Using quotient rule, we get

d : ; d
) (1+Iogx)q—x(e" +smx)-{e" +smx)a(1 +logx)

(1+logx)?

(1+Iogx)(e‘ +oosx)— (e‘ +sinx]%

(1+l0gx)’

) x (1 +logx) {e" +oosx]-{e' +sinx)
x(lvlogx]2 @
(i

%

s
Derivatives Ex 30.5 Q10 $

N

We have, / / \"
d [ ] AN &

a X tanx
dx \secx + tanx go‘
Using quotient rule, we get N\ QQ

£

(secx + tan x)%(x tan;;) -;x tan’&)% (se&@ tanx)
 (secx +tanx)’ O
) (secx + tanx)(x sec?x + tanx) -kth) (secx tanx + sec? x)

{secx + tmjz

(secx + tan x)(x sec? x + tanx) - X SecX +tan’x - x tanx sec? x
-

[Used product rule]

(secx + tanx)2

2

(secx b tanx)(x Sec X + tanx) - x tanx (secx tanx + sec? x)

(secx + tan x)2

(secx + tanx)(x sec? x + tanx) - X tanx secx {secx +tanx)
=

(secx +tanx)*

(x sec? x + tanx - x tanx secx) {secx + tanx)

(secx + tanx)*

(X SeC2X +tanx - x tanx SECX)

{secx + tanx)

x secx [secx - tanx) + tanx
(secx + tanx)






