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

Exercise 13.2

1. Find the derivative of -~ — 2 at +=10(.

d d d d _
Ans. - (22 —2) = = (2?) - =(2) =2z -0 =2z = (z") = nz"!
Therefore, Derivative of +* — 72 at x =10 is 2=10 = 20

2. Find the derivative of 99 at x=100_
Ans. £ (99z) = 99 (z) = 99 x 1 = 99

Therefore, Derivative of 99+ at =100 is 99

3. Find the derivative of x at +=1_

d . .
Ans. Here — (x| =1
R

Therefore, Derivative of x at v =1 is1

4. Find the derivatives of the following functions from first principle:
() o —27

@) (x—1)(x-2)

(iii)) —
2

i) r+1
x—1
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Ans. (i) Given: f(x)=x"—27

L f(x+h)=(x+h) =27

Now, since f'( ) =lim Slx+h)-flx)
- T .;"

L (xR 27— 27
= () =tim X8
- =l

T
Fl

. 31322h+3zh2+h3—27—23+27
= lim &=
h—0 h

(R 43X 43
- lim — - = 3x"
A= Hr

@) Given: £ x) =(x—1)(x—2) =x" —3x+2

N B pla
Now £( ) =i ) =/ 1)
sl h
. [(a:+h)2—3(:v+h)+2]—[m2—3m+2]
= lim

h—0 h

. 2192h+h2—32—3h+2—22+32—2
= lim &+
h—0 h

2_
— llm 2:1:h—|—£b 3h
h—0

. h(h+2x-3)
= lim [' ~=2x-3
a— J1

(iii) Given: f° [ x_'] — 1:

¥
. .. 1

f[-':+ﬁ]=j
' - | x+h|
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Flx+h)=f(x)

Now, since '( x| =lim
L s

i
1 1
= (x+h) X
Fix)=1lim-=
3 - + I;-E
v —|x+h) L o —xt =kt =2xh
= lim ' — =lim - -
— II":_-||:- [_-ll'-+ ||"- ] T

. hl—h—2x)| —2x -2
= lim = =
T [ x+ ) x XX Ll

. xr+1
) f(x)=>
[
Flx+h)= v+ h+1
' x+h-—1

Now, since £'( ) =lim Jlx+h)—flx)
C = h

x+h+1 x+1

= .. . Tin1
£'(x) =lim x+h-1 x-1

(x+h+1)(x=1)—(x+1)(x+h-1)

= lim — .

=l hlx+h=1)x-1)
- lim (22—z+hz—h+z—1)+(2®+hz—z+z+h—1)

h—0 h

¥ x —x+xh—h+x—-1-x"—xh+x—x—-h+l
= lim — :

A=l hlx+h—-1)(x-1)
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—2h -2
- lim _ —
= h(x+h- 1][1—1] (x—1)
'kfl:': *;; "f: oo o
5. For the function f( 1]__+_+ _____ . v+1 provethat f'(1)=1007"(0].
100 99 2 ' . -
T .
Ans. Given: f[-.;]=_+_+ _____ +—+x+1
100 99 2
I I - T 2 7
B f'[_w:]:f'w‘—+1 +.... +L+1’+1|
0 e[ 100 99 2 1
1 d 1 1 d
S LAy Ld s JHo o —(x l+—[r]+—[1]
100 dx" - 99dx" 2dx 7 dx dx

[d% (z") = nm"_l]

D TR - SD B SN
100 99 2

=xHx++x+l

Now £'(1)=(1)" +(1)" +._+1+1=100
And f'[’_[j_’]=[’_D_’];;+['_D_'];5+ _______ +0+1=1
Now f'(1)=1007"(0]

= 100=1x100

—> 100 = 100 Proved.

6. Find the derivative of " + 4! + 47"+ 5%+ 4" for some fixed real number

£l

Ans. Given: f(z) = z" + az" '+ a?z" 2 +a" 1z +a”
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v ) 'ﬂl‘ M om Fl— 1 m-1 F—
L x)=—x 4+ ax 'ttt 4 +aTx+a" |
Y & A -
d . d; o odyq . "
= —xX"+—(ax" )+ () —(a x|+ =
X ax - Cooax; ' ax Coax
[d% (z") = nwn_l]
=nz" 1+a(n—1)z" 2+a?(n—2)z" 3+ .ot +a" 1 [

7. For some constants @ and 5. find the derivative of:
O (x—a)(x—b]
(i) (ax" + b

veey LT H
(iii)

x—b
Ans. (i) Given: f (x| =(x—a(x—b)|
()= i (x—a)(x—b)
ax

d

ax

% (=) +(x-5)
FRLAR AR

= f'(x)=(x-a) (x-a)

constant

(x—a)=1+(x—b)x1

x—a+x—b=2x—a-—->b

(i) Given: f{x)=(ax” +b| = a’x’ + b + 2abx’

. . ﬂl- | I ] o] 3 7]
L (x)=—| a'x + b+ 2abx” |
0 dx- -
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= : ] [d% (K) = 0}, K is a constant
de © dx dx
- 2 7 3 d -
=a xAx +0+2abx2x = da'x +4dabx {% (z") = nz" 1}

dax [..{I.T: + E?:]

C oy X— d|x—a)
iii) Given: £( x| = N ,
(iii) Given: f{ x| — S fllx)= a'T' b
. . d : d
(x-5)Z [v a)—(x—a)—(x-b) z (E)=0|
= f'[ l__']_ -ﬂl.-';" ’ ) _ T ax ] d K 1s a

constant

[x—b)x1-(x—a)x]
[..I_b..]:

rx—b—x+a a—nh
(x=b)"  (x-b)

8. Find the derivative of i for some constant 1.
Xx—a
Ans. Given: ra
Xx—a
(=g
S fx) = — |
4::.-'1’ x—a |
. ad . » d
(x—a)=(x"=a" |~ (¥ —a" ) =(x=a) 4, . .|
= £(x) = dx dx — (z") =nz
s [..I_H..]‘
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(x—a)m™ —(x"—a"|x1 d
= = S — : [— (K) = O} ,K is a constant
(x-a)

R n—1 R R
X —anxT —Xx +a

[.. e H..] ;

9. Find the derivative of:
@ 2x-— E

) (5 +3x-1)(x~1)
i) x° ( 5+3x)

(iv) x (3—6x7 |

W) x (3-4x7)

-
-

2 X

(vi) _
x+1 3x-1

Ans. (i) Given: f{x) =2 _1;_%

c.odf 30
L flx)= g 21’—1 I [i (K) = 0} K is a constant
- dxl,

(i) Given: f| x| = [:5 v +3 1’—1:] (x—1}

S x) =il_[.51’: +3x—1] ['.1:—1']_| [Product rule]
K= 1! )]
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- (52 +3x—1) (1) 4+ (—1) 2 (526 +32—1] (2 (@) = nan ]
| )= )+ () —| |

(52 +3x—1)x1+(x~1)(15x" + 3]

= 5% +3x—1+15x" +3x—15x" -3

= 20x —15x* +6x—4

(iii) Given: f(z) = z73(5 + 3x)
~f(z) = d% 273 (5 + 3z)] [Product rule]

/ _ .—34d d -3 d ny — n—1

= fl(z) =27 = (5+3z) + (5 + 3z) —(z7°) [%(x)—na} }
3 - f oA -4y 33 .
=x #%3+(3+3x)( 3x )| = = ——(5+3x]
_ J -3 A .

3 5+ 3z 3 [x—5—3 3 ([ —5—2z -3
() () () e
(iv) Given: f'( x| =x (3—6x7|
S B
L x)l=— x| 3-6xT | | [Product rule]

A A 1]
= f'(x)=x i (3—6x7 | +(3—6x7 ']i x £ (z") = nz"!

= (54x71 ) +(3-6x7 ) 5xt = 54577 11567 —30%°°

24

-3 - - =_ 4

= 2457 +15x% = = +15x
N

(v) Given: f ['. _T.'] — ['.3 4y ]
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L fx)= —| ¥ (3-4x7) | [Product rule]

-II._

= f(x)=x" i (3-4x7 )+ (347 ) (£ (") = non ]

oax

20277 ) +(3-4x7 (427 ) = 205 — 12077 +16x7F

)
= 36x7 —12x" =$—1—'
X X
i) Gi 7() 2 X
vl) Given: ¥ = -
X, x+1 3x-1
[ 2 Y |
f“]_T ol 3xml)

di 2 d ¥
dx X +1 m: W 3x—1)

[1+1]—[’f]—’r [1+1] (3x—1)2 = 22 (3x-1)
d & B |

ax ax * (Quotient rule)
[..T+1.] (3x—17
_(x+1)x0-2x1 (3x-1)(2x) - (3)
(x+1) (3x—1)
-2 6x'—2x-3x

(x4l (3x-1)

-2 Axt—2x

(x40 (3x-1)

-2 z(3z-2)
(z+1?  (3z—1)
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10. Find the derivative of cosx from first principle.

Ans. Given: f(x|=cosx ,

then f(x+h)=cos(x+h)

flx+h)=flx]

Since, f'( x| =lim
C R Fr

cos(x+h|—cosx

() =lim

H

[cosC’ —cosD = —25in<ﬂ) sin(g)]

2 2
N | 2x+h) . [ R
—2sin, —— [sin| —
= | % | { 72 |
lim b I St
P, 2
A
. . osin, —
. | . ! 21..+ I . | 2 |
= lim| —sin —_—
=] L 2 | ¥
| B
. . h . sin —;L
= 11m—sm<af:+5) lim -

[h—>0:>§—>0]

= —sinx X 1=—sinx

11. Find the derivative of the following functions:

() sin xcosx

(ii) secx
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(iii) Ssecx+4dcosx
(iv) cos ec x

(V) Scotx+3cosec x
(Vi) Ssinx—6cosx+7
(vii) 2 tan x— T secx

Ans. (i) Given: f(x|=sin xcosx

S x)=—Isinxcosx|
AT ;

Sif X

e a d
— f'lx)=sinx—cosx+cosx

oax ax

sin x| —sin x| +cos xcosx
= cos” x—sin® x = coslx

(ii) Given: f(x)=secx

o fx)=—secx
- dx

= f'(x)=secxtan x

(i) Given: f(x)=S5secx+4cosx

d . .
S fx)=—I3%secx+4cos x|
AT .

d
secx+4—cosx

= f'lx)=5=
- ax ax

= Ssecxtan x—4sin x

[Product rule]
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(iv) Given: f( x)=cosec x

S f'[x)=—cosec x
- ax

= f'(x)=—rcosec xcotx

(V) Given: f|x|=3cotx+5cosec x

. d. ) .
S x)=—I3cotx+Scosec x|
TN .

o d _d
= f'|x)|=3—cotx+5—cosec x
o ax ax

= —3cosec x—3cosec xcot x

(vi) Given: f(x)=3sinx—6cosx+7

. d. .
S x)l=—I(3sinx—6cosx+ 7|
AT .

- d d -
= fllx)|=3—sinx—6—cosx+—7

ax o ax
=5cosx — 6(—sinz) + 0
= Scosx+6sin x+0 = Scosx+6sinx
(vi) Given: f'{x)=2tanx—Tsecx

. d. .
S flx)=—I|2tan x—Tsec x|
TN .

o d - d
= f'lx)=2—tan x— 7 —secx
o ax ax

= 2sec x—Tsecxtan x
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