RD Sharma
Solutions
Class 12 Maths
Chapter 11
Ex11.1



Chapter: Differentiation
Exercise: 11.1
Page Number: 11.17

Question 1.
Solution:

Consider f(x)=¢
= f(x+h)= e )

d(fﬁnzh%;)uﬂx+2—fU)

h—>0 h
. -k : h
_ lim o [ € 1 x(—l) Since, lim e"—1 1
h—0 —h h—>0 h
= —e_x
So,
d —X —x
E (e ): —e
Question 2.
Solution:
Consider
flx)=e"

= f(x+h)= &)



d .\ lim f(x+h)=f(x)
&)= h
lim &6 — ¥
h—0 h
_ llm eSxel’)h _ eSx
h—0 h
B hm,eﬁ (esh—lj 3
h—0 3h
3™
So,
di(e_’:x ) — 363x
X
Question 3.
Solution:
Consider
f(X) — eax+b

- j(x i h) _ ea(,x+l1)+b

4 (1(x))= 22 L(xdh) - f(3)

dx Gl h
hm u()r+h)+b - egx+b
>0 h
B hm ea,\‘+lvea.x _ ea,\‘+lv
h—0 h
lim .., ah—1
= —Y2 e Xa
h—0 ah
ax+h
ae

So,

d ax+h w+h
_(e ) =dae
dx



Question 4.
Solution:

Consider f(x)ze 2x
£ (x+h)= el

lim f(x+h)—f(x)

E(f(x)): h—0 h
im0
Ch—0 h
. 2(\x+h)—\/ﬂ _ _
_ ooy Jim | e 1 JZM
h—0 2(x+h)—\/ﬂ h

lim (20t h)—V2x  J2(x k) nfax
=eN2x X
h—0 h /2(x+h) 42
i 2(> -2
de\/2x lim (Y+h) X

0 {2+ 1) + %)

=€\/E lim 2h
h_>0h(\/2(x+h)+ 2x)

—e Iy lim 2
\/ h—>0(\/2(x+h)+ Zx)

So,

d eN2x
-~ Ix | =
dx(e x) \/ﬂ
Q.6

Solution:

Consider f(x)=1log cos x
= f(x+h) =log cos(x+h)



Ejj@»:;TOfU+2—f@)

lim logcos(x+/1)—logcosx

YN h
cos(x + h)

. log
lim COSX

N h

[Since, log A—1log B =log %}

log {1 +
lim cos X

:h—>0 h

cos(x + h)
logql+ ————1
lim cOS X

:h'—>0( (x+h)] ( COS X J
coSs hx
cosSx cos(x+ h) —COSx

lim cos(x + h) —COSX

:h—>0 cosxxh

{since, fim log(1+x)=1}

x—>0 X

i x+h+x) . (x+h—Xx
. =2sin| —— |sin| ——+—
[im 2 2

:h—>0 cosx xh
lim cos(x+ h) —COSX

zh—>0 cosSxxh

. (x+h+xJ. (x+h—xj
. =2smn| — |sin| ——
lim 2 2

h0 cosxxh

. 2x+h . h
sin x| sin—
lim ( 2 ] ( 2 J

h—>0 (hj
2¢c08x 5




—2sin x

2co0s8 x

1

. lim sinx
Since, =1
x>0 x

—tanx

. .| d
Hence, the solution is o (logcosx)=—tanx
X

Question 7.
Solution:

flx)=ed=
:>f(x+h)=e [ cot(x+h)
Consider, i(j(x)) lim f(x+h)—f(x)

b0 h

hm e cot(x+h)—m_1

h—0 h

. co[(x-*—h)—\/m_ ]’l _
\/E hm[ e 1 ]X[\/COt(er ) Jcotx]

e
h—90 Jcot(x+h)—1/cotx h

cotx hm \/COt(x+ h)_ m \/COt(x + h) + \/m
=¢ . y
o ' Jeot (x+ )+ Veotx

. lim e —1 . ..
Since, =1 and rationalizing numerator
x>0 x
oy llm cot(x+ h)—cotx

h—0 h(\/cot(x+h)+\/co?)

cot(x+ h)cotx+1

lim cot(x+h—x)

h—0 h(\/cot(x+h)+m)

Lotx




[Since, cot(A4—B)= W}
cot A—cotB
ze\/m lim cot(x+h)c0tx+1)
h—>0 cothxh(\/cot(x + h) +M)
eot x hm (COt(x+h)COtx+1)

hao(tath(\/mh/E)
e cotxX(COt2x+1)

- 2Jcot x

. lim tanx
Since, -1
h—>0 x
_eN™ xcosec’x

2Jcot x

[Since,(l + cot’ x) = CoS eczx}

cotx

X cOSex”x

. d 2Ny,
Hence, the solution is —(e [eor ) 3

edx

2Jeot x

Q.7
Solution:

Consider

f(x):xzez

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

dx h—>0 h
Cdim (x+h) e — e
h—>0 h

lim xze(:erh) _ xlex 2)Ch€(x+h)
- +

h—>0 h P

(x+h)
pe "

h

|



2 x (\x+h)—x

li x“ele -1 . o

- 1m0[ ( ] ) + 2xe™ ) 4 pet* ]')J
—> 1

. ’h _1
- lim [xze’“ (e ) 4 2xe" M 4 he(x + h)}
h—0 h

=x’e’ +2xe" +0xe”

Hence, the solution is i(xze"') =e" (x2 + Zx)

Q.7

Solution:

Consider f(x) = log cos ecx

= f(x+h) = log cosec(x+h)

L1 (x)) -l h)= )

dx " h—>0 h
_ lim log cosex(x+ h)—logcos ecx
h—0 h

(cosec(x + h)]
log| ———=~
lim cosecx

" h0 h




log| 1+ ————— S X -1
lim sin(x+4)

h—>0 h
log| 1+ sinx.— sin(x+h) sinx—sin(x+h)
lim sin(x +h) sin (x+ 4)
T h50 sinx —sin (x + /) ( h
sin(x+h)
, 2¢os (x+x+h) sin(x_x_hj
_ lim 2 2
h—0 sin(x+h)h
[Since, fim log(l * x) =1and sin 4—sinB = 2005( A +B]sin(ﬂﬂ
h—>0 X 2 2

(2x+hj ) ( h]
) 2¢os sin| ——
_ lim 2 2

b —> 0sin(x+4)(-2)

h
2

l:Since, lim smle}
x—>0 x

. G
Hence,the solution 1s d—(log cos ecx) =—cotx

X
Q.7
Solution:
Consider
[ (x)=sin™ ( +3)
= [(x+h)=sin" (2(x+h)+3)
:f(x+h)= ~(2x+2h+3)
d _lim f(x+h)—f(x)

dx(f(x))_h—>0 h



lim sin™ (2x+2h+3)-sin™ (2x+3)

Ch0 h
im gn*“szM+3yh—ux+gz—@x+gJL42x+yH3f}
h—0 h
{Since, sin™ x —sin™' y =sin”’ [x\/l —y? —pJl=x’ ﬂ
lim sin™'z z
= X J—
h—>0 z  h

lim sin—1 1

Where,z =(2x + 2k +3)4/1—(2x +3) —(2x+3 Jl— 2x+ 2h+3) and=
tere,z =(2x+2h+3) (2x+3) —(2x+3) (2x+2h+3) an 0 7

_ lim z

h—0h

lim (2x+2h+3) 1—@x+ﬂz—ux+3%ﬁ—@x+2h+ﬂz
Y I

(2x+2h43)" =(2x:+3)" —(2x+3)(1 = (2x+ 28 +3) |

lim

:h‘*oh“bﬁah+g 1—@x+ﬂl+px+3%ﬁ—ﬁx+2h+ﬂz}

[Since, rationalizing numerator]

2

[(2x+3)" + 41> +4h(2x+3) |(1(2x+3)") = (2043

. | 1= (2x+3)" =47 = 4h(2x+3)

:h‘*()hﬁ2x+2h+3) I-(2x+3) +(2x+3)J1—(2x+2h+3f}

(2x+3)" + 417 + 4h(2x+3) = (2x+3)' =4k (2x+3)" = 4h(2x+3) —(2x+3)
lim +(2x+3) +4h* (2x+3)" +4h(2x+3)’

h=0 14@x+2h+ﬂ 1—@x+$2+@x+3hﬁ—@x+2h+ﬂ2}



lim 4/1[/1+(2x+3)}

B0 h{(2x+2h+3)\/1—(2x+3)2 +(2x+3)\/l‘(2x+2h+3)2}

4(2x+3)
(2x+3)\/1—(2x+3)2 +(2x+3) 1= (2x+3)
4(2x+3)
2(2x+3)1—2x+3
2
1-(2x+3)

Hence,the solution is i(sin— 1(2x+ 3)) . _4 QW N
dx 12(2x 43

Question 8.
Solution:

Consider
f(x) — euosx
— f(x + ]’l) _ ecos(x+h)

d lim f{x+h)—f(x

)=ty S
~ lim 'cos(x+h) — g8
Ch—0 h

lim . ecos(x+l1)—cos.r -1
= e
h—>0 h



h

lim | e™tiesr cos(x+h)—cosx
= e
h—0

cos(x+ h)—cosx

lim cos(x+ h)—cosx
= —2¢ X
h—0

h
. Iim e —1
since,= =
h—>0 =x
_(x+h+x)  x+h-x
. —2sIn X Sin
_ hm ecosx 2
h—0 h
since, cos A—cos B =-2sin A er B
. A-B
sin
- (2x+h) sinﬁ
COS X llm
= = X
h=0 2 h
2
cosx lim . (2x+h 1
= = —2sin X —
h—>0 2

[ ; lim sinx }
since, = p 271

COS X

=e (— sin x)
= —sin xe™”*
So the differentiation is

d . i .
_(eCOb.’C ) — —Sln xeCOh.’C
dx



