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CBSE Class-11 Mathematics
NCERT Solutions
Chapter - 13 Limits and Derivative

Miscellaneous Exercise

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

(1) —x
(i) [.. —.T:l -1

(iii) sin (x+1)

- | :._'L'-\I
(iv)cos x— E |

[
LY

Ans. (DGiven: ' x| =—x then /[ x+h | =—(x+ |

flx+h)—-fix)

H

"+ () =lim

—(x+h)—(—x)

T

i1

weget £ x| =lim
- =

. —x—h+x .. —h
=lim ——— = lim— = -

! ;d'. A=l ¥

(ii)Given: f ['_ .T_'] _ [.__l’_.l_l _ -1

¥

then /| x+h|=
' T ox+h

flx+h)—flx]

fl

We have #'[ x| =lim
o A
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-1 -1

- - fl[_'ll_"]=]_ir,t} .-||.'-+|PE .-II.F
. Py ||'1'E

—x+x+h h 1

= limﬁf = iﬂ} - F 1—_ =
=0 e x+ B =0 x| x + 4 x

(iii)Given: [ _1,.'] —sin [ . 1._]
then f(x+h) =sin{x+h+1)

Flx+h)—flx)

2 f(x) =lim
sl h

sin (x+h+1)—sin(x+1]

we  get Flx)=lim
- =D
[sinC’ —sinD = 2cos<%) sin(%))}

"ﬁd

6o | 2x+h+1] i
Jcos, —— |sin| —
= A 2 ) 2
lim - = S
PR A
/ k). [ h)
cos, x+1+— |sin, —
. \ 2 V2]
= lim e - Sl
A= #
2

. h . Sing
:llmcos<:v—|—1—|—5) lim -
h —_

h—0 -0
2

= cos | x+1]

-
&

-
8

k1

(iv)Given: f| x| = n:n:us: x—

.

-
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-

. L i . ... .\.I:
then f| x+/|=cos x+h——
. ; | Q |

S

flx+h)=f(x)

f'[ _'l{.ll =11ﬂ1
= h

/ LT f o
COs, X+#H—— —C05 X——
e A g ) \ g )
F'lx)=lim - - - -
- ] F
[COSC —cosD = —2sin(c%p) sin(%)]
T R )
—2sin x——+— |sin. —
= : 2 2/ 2}
lim - = S
2= F
T k)., | h)
—s5in Xx——+— |51, —
S 3 .I | 3 |
= lim - — S
i H
2
h Sm% . sin6 h
= lim — sin w_§+5 lim - lim 5 =1 h—>0:>5—>0
h—0 LN 5 0—0
2
[ m
= —sin .T—E |

Find the derivative of the following functions (it is to be understood that

a.b.c.d. p.g.r and 5 are fixed non-zero constants and # and » are integers).
2.(x+a)
Ans. Given: (x| =(x+a)

d
ax

(x+a)=5(z)+ 5(a)=1+0=1

S x)=
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=
h !
1

. Ar
3. px+gq| —+£i
Nx

-

Ans. Given: f|x|=|px+g| —+3 I
XI=A N

.. d . AF 1
S fix)=—|(px+g) —+5 || [product rule]
I N\ x ;.|

-

L dir O\ r \d. . d
= fllxl=lpx+g|— —+s5 + —+5 —(px+g] —(ar:_l):—lm_2
x)= “dxlx ) \x Jdx ;o de

. i A 1o,
=lpxtg) — T —t5lp)
—pr  —G¥ ¥ —gr
-F + q +‘E:J +ps = q + s
X x X X
4(ax+d)(ex+d)

Ans. Given: f ['_ _T_'] = ['_._-11;+ .i';:_'] ['_f._w;+ 4:;5"_]:

. dr, L .27
o xl=— | lax+bh)lex+d | | [product rule]
T Al !

= f'(x)=(ax+bd) i['cx+a"']: +( cr+c::"']: d—_['cu’+ b
XI=A R b )i .
= (az +b) d% ((:2w2 + 2cdx + d2) + (cx + d)2% (azx + b)
- (a2 +b) [ £ (2%) + 2ed 5 (2) + 5 ()] + (ca + d)? |k (2) + 3 (b))
dr

= (az 4+ b) (23 z + 2¢d + 0) + (cz + d)*(a -1+ 0) [i (z") = nx”—l}

= 2c(ax+b)(cx+d)+al cr+c2"_']:
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ax+b
5. :
cx+a

. . ax+b

Ans. Given: f| x| = _

’ cx+ e

d [ax+b)
dx! cx+d )

S flx)=

| |:I+c:_-"']i_['c;rx+ E:']—['c;rx+.’;:']i[' cx+d | _
—, £(x) = - St Lo S " [Quotient rule]

ex+d )

_ (ex+d )(a)—(ax+b)(c)

— f'['_ T_.] . .
lcx+d |

acx+ad —acx—be ad —bc

_ (ex+d) ) (cx+d)
141
6. — -
1
v
1
I+=-
Ans. Given: f(x)=—== x+1
x 1_1 3
-

d [ x+17

dx! x—1)

~ ()=

(r=1) % (x+1) = (x+1) 2 (x—1) |
— f'[' I-] _ s o T s : [Quotient rule]

( 1’—1_']:
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(x—1)x1—(x+1)x1

= ['_J:—l_']:
I DR _9
. 1_1 1 1 - ——.x=01
[x—1) [x—1)
1

' e +hx+ e

1
ax L hxLe

Ans. Given: f{ x) =

-

.4 1
S flx)= '

dx! axc +bhx+e )

( ax +hi+e ']i[:l_'] —l-i[' ax +hr+c |
— f'[ I..] ok e e y

['c:rr: +hx+c|

e +bhx+e)(0)-1(2ax+b)
= flx)=- — '

[' ax’ +hx+c|

—(2ax+b)

[ +bx+e]|

ac+ b

. pJ:: +gx+r

ac+b
px: +4gx+r

Ans. Given: [ (x| =

-

d| ax+b )
dx| px” +gx+r)

L f(x)=
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; - ", ﬂl- P . - . ﬂl- : 5 -
| px" +gx+r|—|ax+b|—|lax+b)|—| px" +gx+7|
) et =\ I e b _

= f'[._-"f_.]= - . 3
| pxx” +gx+ 7|

rule]

L [ px” +gx+7)(a)—(ax+b) (2px+g]
:}f[_-'f]: ._ .-h. . -:. .

| px* +gx+r|

. apx+agx+ar—2apx’ —agx—2bpx—bg

= flx)=

[ o’ +gx+r)

_ —apx® —2bpx+ar—bg

i il

| px* +gx+¥ ']‘

9 pxz +gx+r
ac+ b

_ pxl +gx—+r
ax+b

Ans. Given: f( x|

od [ pftga+r)
Sl =—
0 dxl ax+b

e

. d. - o d _
|ax+b)—| px" +gx+r|—|px +gx+r|—|ax+b|
::, f'[ -T.]: . - -ﬂl.-'n"' ’ X '-ﬂl.-'i' . -

(ax+b _']:

o ['c11’+b']['2px+q']—['px:+qx+r'] al
N [ )(a

(aox+ E:_']:

2apx” + agx+ 2bpx+bg —apx” —agx — ar

= f[ -T_] = . 3
|ax+b)
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apx’ + 2bpx+bg —ar

— f'[._ -T_.] = . 2
|ax+b)
a b
10. T3 +Ccosx
i X

_ .. a b
Ans. Given: f'|x|=—F—— +cC0sXx
HTE

_ -4 -2
=ax —bx"+cosx

S flilx)= i['c;rx_‘ —bx +cos x|
TN .
[d%(cosa:) = —sinz]
= f'[.."(.]=(Ii_[.l’_1.]—bi[-l’_:.]+il:l:|51’
o ax ' ax 0 dx
= f'lx]= —Aax” +2bx” —sinx
11 4. fx -2
Ans. Given: f ['_ _1;_'] = -WI'; -2
d .
o (x)=—[44x 2]
ax
. d d ... ] .
= x|=4—fx——I2]) —(vx) = 5=
filx)=4—r-—(2 [ (VZ) = 555]
3
= 4% : —0==
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Ans. Given: f(-,l] _ (cll’+.’;:]'?:

= (0= (axt )]

ax

= f'(x)=n IZ::D:+EJ]'H Ki[ax%.’;::l
ax

= rr:-I:cu’+b]'H:={|:c:r] = rr:-c:rlzm’+b]ﬂ_1

n B

13. I:-l:l".’-l- E:] I:m’+ a::_-"]

H

Ans. Given: |:.;H+ .hj?: |: X+ ﬂ'-:I

. f'(r] = i_[[cu'+ b]": (cx+ a"]m] [product rule]
ax

= f-(xj=(.ﬂm)’*i[.:x+._—:fj-’“+[m+dj-*“%(mmjﬂ

[d% (z") = n:c"_l]

= f[x] = I:c11’+ b]ﬁ.m[cx+ a"]'m_l i[cx+ c:_-"] +|:|i'.."{+ﬂ'-)m M I:c:LT+ E:jﬂ_l i I:cu’+ E:]
ax ax

b =1

= f'l:_rj=I:c11’+bjﬁ.??i'I:EI+a'-Jm_lI:t'.:l+|:f.1’+&"J n(ax+b) (a)

= f(x)=cm(ax+d) (cx+d) _1+c:rﬁI:|:1’+c::":I"|:m’+b:I

= f'(x)=(ax+ E:]H (cx+ a":l'*"_l [cm(m’+ b)+an(ex+ d]]

14.sin(x+a)

Ans. Given: f'( x) =sin(x+a]
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s x)= a |sin(x+a) |
X =L i

= f'(x)=cos(x+al. a

—(x+a) = cos(x+a)
e . . .

15.cosec xcotx
Ans. Given: f'( x| =cosec xcotx
d

—(cosec xcot x|
ax '

L F(x)=

e d d
= f'|x|=cosec x—cot x+cot x—cosec x
o ax ax

= f'[x)=cosec x| —cosec’x|+cot x(—cosec xcot x|
= —cosec’t — cosecz.cot’x

= — cosecz(cosec’z + cot?z)

COs X
1+sin x
_ . Cos X
Ans. Given: f'|x|=——
© l4+sinzx

-

d i cosx

o x)Em— ——— |
0 gyl 1+sinx)
. .. d d . L
|1+ sin x| —cosx—cosx—|(1+sin x| d _
= £(x)=- Cdx dx ' [+ (cosz) = —sinz]

[1+sinx]
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(1+sin x)(—sin x) —cos x(cos x|

5 [d% (sinz) = cos x|

[1+sinx)

—sinx—sin” x—cos” x

= f'(x)=

=

[1+sinx)

—sin x—(sin” x+cos” x|

—sinxz—1

=

(1+sin x)°

(1+sin z)’

—(1+sin x| -1

= f'(x)=

sifl X+ COS X
17.

SIl X —COS X

=

(1+sinx)” l+sinx

sin X+ Ccosx

Ans. Given: (x| =

S X — COS X

d [ sinx+cosx )

| sin x—cosx|—|sin x+cosx |—| sin x+cos x|— | sin x—cos x|
. LT I L .

dx! sinx—cosx)

ax

= [sin?z + cos?z = 1]

=

(sin x—cosx|

(sin x—cosx)(cosx—sinx|—(sin x+cosx || cosx+sin x|

—sin  x—cos  x+2sinxcosx—sin T x—cosT x—2 s XC0s X

=

(sin x—cosx)

o x)=—

= f(x)=

= f(x)=
[d%(cosm) = —sinz]
= flx)=

[d% (sinz) = cosz]

=

(sin x—cosx)
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L 2 ['5i11: x+cos’ x|
= fllx)= -
| stn x—cos x|

—2

-

(sin x—cosx|

secxr—1
18, ————
secx+1

) .. secx—1

Ans. Given: | x| = ———

© 0 secx+l

d | secx—1]

S fllx)=— ——
Sl dx! secx+1)
|secx+1) d |secx—1)—(secx—1| d |secx+1]
= fo(x) = Lra 1= J e\ .
o [secx+1)
.. |secx+1)(secxtan x)—(secx—1]( secxtan x|

(sec J:+1_']:

[d% (secz) = secx tan z]

sec” xtan x+secxtan x—sec” xtan x+secxtan x

= f'lx)= : 3
|secx+1)
. . Zsecxtanx
— flx]=- 3
|secx+1)
19.5in" x

Ans. Given: | x| =sin" x
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oo fF '['_ J:_'] = d ['_giny'x:]

dx
el d o d e N _
= f'lx)=nsin" x —(sinx| [ (sinz) = cosz]
- . .
= v k=l
SN XCOSX
a+bsinx
20—
C+o Cosx
.. a+bsinx
Ans. Given: | x| = ———
S C+acosx

. d [ a+hsinx
S fx)=—

dx\ c+dcosx)

LY =

|e+dcosx|—|a+bsin x)—|a+bsin x)—|c+dcos x|
s, f'['x']:' rml =L Lt .

(c+d cosx)

[d% (sinz) = cos x|

_ (c+dcosz)(bcosz)—(a+bsinz)(—dsinz) d o .
- erdeos o) |- (cosz) = —sinz]
.. beccosx+bdcosT x+adsinx+bd sin” x
= flx)= . - 3
|lc+dcosx|
_ bc cos x+ad sin a:—i—bd(c;osz:I:—l—sin2 x) [sin2:v 1 coslr — 1]

(c+d cos z)

bccosx+adsinx+bd

= =

lc+dcosx)

g1, Si0 | x+a)

cCos X
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Ans. Given: f( ) =M
o COS X

4 | sin | J:+c;r_']_

S fx) =

dr| cosx

- L .
| sin|x+al|—sin|x+a)—cosx

COS X—
o

= (x)= i

Ccos™ X

cos z.cos(z+a). j_z (z+a)—sin(z+a). % (cosz)

cos’z

.. cosxcos(x+a)-sin(x+a)(—sinx)|
cos” x

.. cosxcos|x+al+sinxsin|(x+al
— f [ _.':.] — . . . . .
cos” x
[cos(A — B) = cos A. cos B + sin A. sin B]

_cos(x+a—x) _ cosa

=

=

cos X cos” X

22. %" | 5sin x—3cosx)|
Ans. Given: f'( x| = x* (5sinx—3cos x|
d

S fx)l == [ x* | 5sin x—3cos J:']_I [product rule]
RN R /]

L L 'ﬂl‘ S o s P . ,ﬂ'- ; . .
= fllx)= ¥ E[_‘;~5111 x—3cosx|+|3sin x—3cos 1]3[ _1;4.] [%(smw) = cos x|

= f[ J:_'] =x ['_5 cos x+3sin J:_']+ ['_5 Sin X — 3COs _1:_'] ['._1_1;3 .'] [%(cos z) = —sinz]
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= f'lx)= X (5xcos x+3xsin x+20sin x—12cos x| d% (z") = nz™ 1
23.[x* +1)cos x
Ans. Given: [ x| = (3% +1)cosx
o 8Ty o2 .
Sl x)=—|x"+1|cos x| [product rule]
T L _ |
o F 2 - ’ , a P : d B .
= f'lx)=|x"+1]—cosx+cosx—(x"+1| [5=(cosz) = —sinz]
ax ax
= [...T: +1.'] (—sin x)+ cos x( 2x| % (z") = nz™ 1
= f'lx)= —x" sin x—sin x+ 2xcosx
24.( ax’ +sin x| [:p +g cosx)|
Ans. Given: f | x| = (ax” +sin I'][p +gcosx)
oo odry o4 s, .
S fxl=—||ax" +sinx | p+gcosx) | [product rule]
WA A Ju /]
o aod. o d .
= flx)=lax +sinx|—(p+gcosx|+(p+gcosx)—|ax +sinx|
N - 3 E. &I-.II:. - - ﬂl-.ll:. 3 E.

[d% (sinz) = cos x|

= f'(x)= [ @x” +sin x| (—gsinx)+(p+gcos x| 2ax+cos x|

[d%(cosx) = —sinz]

= f'[x)=—gsin x| ax” +sin x| +(p+gcosx)(laxtcosx|
25.(x+cosx ) x—tan x|
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Ans. Given: f' (x| =(x+cosx|( x—tan x|

P . -
o fllx)=—||x+cosx|(x—tan x| | [product rule]
ST L EAY 2
— f'lx)=|lx+cosx)—|x—tanx|+|x—tan x| —| x+cosx|
A} ! e LN D e .

233]

[d% (tanz) = sec
= f'(x)=(x+cosx)(1-sec’ x| +(x—tan x)(1-sin x)
[d%(cosm) = —sinz]

= f'(x)=—tan" x(x+cosx)+(x—tan x)(1-sinx) [sec?0 — tan?6 = 1]

dx+5sin x
26.

3x+Tcosx

dx+3sinx

Ans. Given: f | x| = -
" 3x+Tcosx

.od M 4x+5sinx
f [._'Il_".]:_

dx'\ 3x+Tcosx )

. o

. _ . . . . . d . _ .
[3x+Tcosx|—(d4x+5sin x| —(4x+5sinx|—( 3x+ T cos x|
oy L LA S .
flix)= . — 3
|3x+7cosx)

[Quotient

rule]

v |3x+Tcosx)(4+5cosx)—(4x+5sinx)( 3—Tsin x|
:}‘f[x.]: AN : .- Y —~ AN 2
| 3x+ Tcosx)|

—
£(x) 12x+15xcosx+ 28cos x+35cos” x—12x+ 28xsin x+35sin“ x—15sin x
x|= -

(3x+Tcosx)
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15xcosx+ 28 cosx+ 28xsin x—15sin x+ 35| cos™ x+sin” x|

= I [._ -"f_.] = . 3
[3x+ 7 cos x|

[sin®z + cos?z = 1]
15xcosx+28cos x+28xsinx—15sin x+35

= f["‘] = . — 3
[3x+7cosx)

27.
sin X
J,-Tﬂ’:
. X" cos, —
Ans. Given: \ 4 )
flx)=——=
Sin X
."-T":
X COs | I |
- f(x)= 4
' ax sin X
I
. d ( -TN”; ( TN”; d
Sif X— % cos —||—1’ cos, — | — [5111 T
= . ax| 4] \ 4 dx
filx)= —
sin X
\ _:1" i ;._:L'"l }
sin x| 2xcos, — | |—T — [cos x|
= | 4./ )
fllx)= =
sin” x
21’51113::::::5 — |~ X cosxcos, —
= 4 ) Y.
fllx)=

sin” x
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-

=
i !

| 7T | .
XCcos, — [25111 X —XCOs J:]
= L4 )
Jilx)= — 3
sin” x
”
28, ——
l+tan x
) . X
Ans. Given: | x| = ————
- l+tanx

N/ Cox :
S flx)=— |
0 gxl 1+tan x

LY -

d d
|[l+tan x| —|x|-x—(1+tanx| d 9
= fx)= ax i [+ (tanz) = sec®z]

|1—t311.‘n:|:

(1=tanx)({1)—x|sec x|

|_1 ~fan J:_|'

.y l+manx—xsec™ x
!

— f'{x)=

(1+tanx)

29.(x+secx)(x—tan x|

Ans. Given: f'( x| =(x+secx)(x—tan x|

oo d . -
o fllx)=—||x+secx||x—tan x| | [product rule]
S PA 4]
o . d L . d :
= fllx)=(x+secx|—|x—tanx|+|(x—tanx|—(x+secx|
St A a T a .

[d% (tanz) = sec’z]

= (x +secz)(1 —sec’z) + (z — tanz)(1 + secx tanz)
[d%(sec z) = secz tan ]
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¥
30. —
sin X
: . x
Ans. Given: | x| =——
CoEn X
e odl ox
Lo E— —
" dx\sintx)
| d . .
sin”x —(x |—x—|sin" x|
= rx)= e - :
o |sin® x|
sin"z.1—z.n.sin" 'z. di (sinz)
—_ XL
(sin” z)?
. sn"x—msin® xcosx
— [lx|=

[sin" x|

= il : = -l
SNl X SENX —MYCOSX |—MYSN T XCOSX

sn” x
sin” 1z (sin z—nz cos © . 11—
_ ( — )=Sll’ln 1 2”33(
sin“" ¢

5ifl X — MXCOS X

[d% (sinz) = cos x|

sinz — na cosz) = sin” " Vg(sinz — na cosz)
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