CBSE Class 11 Mathematics

Important Questions
Chapter 13
Limits and Derivatives
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CBSE Class 12 Mathematics
Important Questions
Chapter 13

Limits and Derivatives

4 Marks Questions
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¥ =

cos  x+sin  x+2sinxcosxy l+sinTx

ay -2
= Hence proved
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5. Differentiate R
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linll_ flx)= 1~1mi (a+ bx|
=a+b
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~ |l+tanx|—(l—-tanx)—(1—tanx|—(1+tan x|
Ez. et . . S .
dx (1+tanx)

(1+tan x| ['_D —sec’ .T_.] —(1—tan x| ['_U +sec’ .1:_']

=

(1+tan x|

sec’ x| —1— famy — 1+ famy |

=

(1+tan x|
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9. Differentiate (7 |
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=
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=
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=
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-2 [' sin” x+cos” x|
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[ISEC.T+1.]-i_[ISECI—II]—[.SEE.T—II]. i
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-
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_*‘|«~.'3c;r+1— J_l
|«fﬁ—$| wmw«ﬂ |a+2x+f3x |

" (Jara- 2J%) (arx+2lx) (Jaraxt o)

I[c:r+"1|—31l}=:|m"3c:r+1+”«f_|
‘**|[3c:r+1|——h|}=:|~.,|l'c;r+ 1+«,."'_|
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13. Find the derivative of /| x|=1+x+ ' +——+xat x=1

Ans. fx)=l+x+x+———+x"

fllx)=—(1+x+x +——+x |
3 E &l:';_'_ _'

=0+1+ 25+ 30 +—— 4505~
At _T:]_
£l =1+2+3+--50

- 1+2+3——+n|
_ 307 (50+1)

L

x51| n(n+l)
3 T2

=1305

14. Find the derivative of i;;* - with respect to x using product rule

Ans. let
v=sin~ x
V=S XX S X
dv  d .
— = — sin xEsin ¥
ax  ax
.od . d o,
=Sifn X— SN X450 X —sin ¥
ax ax

=511 X.C05X+510 X.C05 X

=2sin x.cosx=sin2x
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15. Find the derivative of == _ =2~ ~with respect to x

sin X

Ans. let

X —COSX
y=———
sin x

dyv d | x5—cosx)

W
§
-

dx dx\ sinx

: d ;s ' 5 Va8,
_sinx—|x —cosx|—|x —cosx|—sinx
- ﬂl-'l..- 3 E " E ﬂl-'l.-

sin” x

. =4 T 5 '
_sinx| 3x +sinx|—|x —cosx|cosx

sin” x

= 4 . . 3 2
3x sin x+sinT X—X CcOsxX+CosT X

sin” x

-4 3
Sx sinx—x cosx+1

=

sin” x

16. Find lim f(x].
E—d T
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(xz=0 |
We know that | x|= <

E
|—xx< DJ
.'-:E- =
—=1lx=0
+
PR —X
S flxl=—=—1x<0;
- -
Dx=0

L.H.L lim f(x]=lim-1=-1

R H.L limd(x)=liml=1

]
K=y

L.H.L. =R.H.L .~ lim f(x] does not exist
E— T

17. Find the derivative of the function | x|=21 ¥ +3x%—% at = —1_ Also show that

FU0)+37(-1)=0
Ans. f(x =2x +3x-5

N B o
fl[ x)=—|2x" +3x-5|

=4x+3

At x=-]
FrH=1)4x-143=—4+3=—1
FH0)=4x0+3=3
FH0)+3F (1) =3+3x-1

= 3—3 =10 Hence proved



., ax+xcosx
18. Evaluate |im

=0 hsinx

. dAxXtXxcosx
Ans. lim

=0 hsinx

J:[c;r + cios J:]

_lim .
= =l Sl X

xb

x

lim( a+cos x|
K—=¥d i

., sifnx
lim &
K=k x

olimcos x=1]
a+l _a+1|

= . Sicx
bl b | lim —=1
|_:—}2 s

19. Find derivative of tan x by first principle

Ans. Jet f| x| =tanx

flx+h)=tan(x+h)

flx+h)= flx)

£(x) =lim
=l 1

tan ( x+ 7 —tan x|

=lim
=l I
sin| x+/4) sinx
. cos(x+h) cosx
=lim - :

A=l b



sin(x+h)cosx—cos|(x+M)sin x

= ].iﬂ} 3 T T
=l cos| x+#h)cosx h

sifl [J:+ fi— J:]

= ].iﬂ} 3 T T
=l cos| x+h|cosx h

. sinh
lim
=0k 1

limcos(x+hjcosx cos|x+0)cosx
110 COSY . . .

] 2
= — —=s5ec” Xx
cos” x

. x+x+ X +——+x"—n
20. Evaluate lim . -
sy | [-_-.;_ 1]

x4+ +———+x"—1
Ans. lim . .
r—=l [ _-.;-1_]

(x=1)+ (" =1)+{x —1+——+{x" -1}

= lim . .
r—=l [ _-.;_1.|

[ F=L ) I+ (x+ 1)+ +x+ 1)+ ———+ T+ —— 41 |

= 11111 - -
¥—l [ H |

n(n+1)
2

=1+2+3+———+n=

—X| 0. .
21. Evaluate [; @f it exist)
=4 y—4

R s
Ans. lim
=4 y—4
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s iy
LHL fim BT e 2T
=4 x—4 =4 — |1LL _ _-,;.J

iy
RHL fimo— im0

=t x—4 14 (x—4)

LHL=RHL

. | 4—=x
S lim
=4 y—4

does not exist

22. For what integers 7 and * does both
Lt flx)and Lt f(x) existit

r—:—tf[ ] r—}lf[' ]

e +rx=

e x>l |

Ans. for x=10
LHL lim f(x)=lim " +n
r—l" T K=
=
RHL. lim f(x)=limnx+m
=m
lim fx)  exist
K= o
lim fx)=1lim f{ x|
=0 C x=l C
n=m

For all real number m = 7 lifn [ x) exist
K= .

For » =]

1
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LHL lim f(x)=1lim mc+ m
= =l

=n+m

RH L lim f(x)=limnx +m

r—=l - r—=l

=n+m

Slim flx)=lim fx)

Mm+un=m+n

. all integral values of #: + liﬂ} f [' x | exist
= T

ai.L.

1
23.If v =+/x+ —.prove that 2x——+ v

'\.E dx+y

-1

+x

1

Ans. V=X +—m==x

N

Differentiating w. r. t. x we gill

k2]

: Sl g gy -3
E:L. 1 - I\ _1 1 -
=—x-+ — x-
ax 2 L2 )
1 1
N
2x-
a1 1
Irx—=yfx——0
ehe NE
. 1) | 1 ]
2 py = e+ e
ax i J:,' . T,'

2

Jx
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ll:21'1...
lx—4+v= 2«.."? Hence proved

ax

l+cos2x

=

24. Evaluate lim: ) 3
=z T —2x)

l+cos2x

=

Ans. lim_ ) 7
E—e [_,-T—E_T_]

let T—2x=y

lx=m—v

=

x> =0
sl

L]
—
I
]
0
LM
—
—

l+cos(m—y) ]

F
2 |

=1iﬂlﬁ;}{ — =

F—= ¥ |
L 2)

Al
5111 —
1., 7
=;1_1m =
- i
) 2
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(x+2)(3x-1)

(2x+5)

25. Differentiate the function 1 =

(x+2)(3x-1)

(2x+35)

Ans. V=

dv  d(x+2)(3x-1)
de de (2x+5)

[.E.T+5-]i_[.l’+2.|[.3I—1.J—[.I+2.][.31’—1.]i[.21’+5.]
. L N =1 1A L .

(2x+5)

(2x+ 5'“ [ x+ ZIIHJ—_['EJ:—I'I+['3x—1']i['x+ 2] |—['J:+ 2']['3.1’—1'][2+ D]
. I L i L 48 N :

— with respect to x

(2x+35)

(2x+5)[ (x+2)%3+(3x=1)x 1| = 2[ 327 +6x—x-2

(2x+5)

(2x0+3)[3x+6+3x—1]— 6" =122+ 2x+4

(2x+5)

125 + 30+ 18 + 25— 67 — T8 + 4

(2x+5)

6" +30x+29

(2x+5)

26. Find lim | x| =5
e

Ans. LH.5 lim f (x)
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RH.S lim f(x)

put x=5+h

x—=35 h—=0

1}21 f(5+ 3:-_']=1}ii11: |5+h|-5
_ a

RHS =RHS

~lim f (x) = lim £ (x)

S lim f(x)exdse
K—2 .

~lim f(x) =0
27.Find lim f(x) and 1?1111i flx) where f(x)

) J'EJ:+3=J:£EI ]
A . L- T xXl=x . ]
s 20 () =13 41, x50]
Jor x=10

LHSlim f(x)=lim2x+3=3

J’21’+3;1"£D ]}

3(x+1);(x>0)]
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RH S lim f(x)=lim3(x+1)=3
LHS =RHS.
Slim f(x) exist
lim f(x)=3
for x=1
LHS.
tim () =lim 3(x+1)
Y WITE L TV T
=3(1+1)=6
RHS.

lim f( x) =1jﬂ} 3(x+1)

K=

=3(1+1)=6

LHS =RHS.

Slim f(x) exist

=l -

lim f{x)=6

r—=l -
28. Find derivative of sec x by first principle
Ans. Jet f(x|=secx

flx+h)=sec(x+h)
flx+h)—flx)

Fl

f(x) =lim



sec(x+h)—secx

=lim :
=1 i
1 1
. cos(s+kh) cosx
= lim ' -
=0 i

cosx—cos(x+ 7]

=lim —— .
=Y cos| x+/ ) cosxh
oo | 2x+h || —h
—dsin) ——— |sin| —
I ). | 2
= lim = = =

=0 cos(x+h|cosxh

. dx+h Lk

Jsin | ——— |5111 —

. |2 2
=lim =

=0 cos(x+h)cosxh

[Siﬂ |- = —sin 5’:]]

y’ o (2x+h)
2sin — lim sin = -
\ g =
= lim —= 3 — : =
=0 7 limcos(x+h)cosx
- = : ’
3
. | 2x+0)
sifl :
2 ) sin X
:1}{ - - =

cos(x+0)cosx cosx

=tan x secx

29. Find derivative of f| x| =

o Ax+SEsinx
Ans. f[__-.;_]:

Ax+ T cosx

COsX

dx+3sinx

Ax+ T cosx
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. _ . d L I |
|3x+7cosx|—(4x+3sin x| —(dx+ 5sin x| % —
f ! (x)= 2 ) — .
|3x+Tcosx)

[3x+7cosx)

_ (3x+Tcosx)(4+ 5cosx)—(4x+ Ssinx)(3— Tsin x|

(3x+Tcosx)

m+151’CDS x+ 28cos x+35cos” 1’—?‘2«.{+ 28sinx+15sin x+35sin” x

(3x+ Tcosx)

153xcosx+35|sin" x+cos x|+ 28+cosx+43sinx

(3x+7 cosx)

15xcosx+35+28cosx+45sinx

=

(3x+ Tcosx)

30. Find derivative of =~ _ <

x—a
Ans. i i
dr x—a
. o d
lx—a)—
) T ax

[..I,,_ L ..] ~ [.. y _{I,,_..]

—(x—a)
ax '

[.. _T_ c:r_']:

(x—a)|[m™ = 0]—(x"-a"|[1-0]

4

(x—a]

o —nad = +a” ©(n—1)—nad™ + 4"

[.- — c;r_'] 2 [ e c;r_'] ]

=
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CBSE Class 12 Mathematics
Important Questions
Chapter 13
Limits and Derivatives

6 Marks Questions

1. Differentiate tan x from first principle.
Ans. f(x)=tanx

flx+h)=tan(x+h)

f(x+h)-fl(x)

FHx)=lim
o =¥y i

o tan (x+ k) —tan x
=lim - '
=] J1

sin(x+h]  sinx

= cos(x+Hh) cosx
lim ' :

o sin{x+h|cosx—cos{ x+h)sinx
=lim - '

0 ficos| x+ A )cosx

. sifl [Jr+a':-—x] |"sin[ A—B )=
=lim ' '

= hicos|x+|cosx | sin AcosB —cos Asin B

sinh

= ].in]. T 3 T
=0 hicos| x+H|cos x
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lim sinh _

- PG 1 Lo lim

= [ L

lim cos(x+hjcosx cosxcosx L
Fl— ) .

1 :
= — =&52C X
cos X

2. Differentiate | x + 4 '|i From first principle.
Ans. let f[’_ _1;_'| = ['_ v+ _1_']:

Flx+h)=(x+h+4)

o flx+h-fx)
-,.|:1 3 F .

fix)=lim

[x+h+4f—{x+4f

“lim -
-l Fr

. (xx+h+4) —(x+4)
= lim — T :
P S T S [__1;+3:-+—1_J—[_T_4.J

¥ —a” 1
= na |

. 810 | .
=6lx+4) |~ lim
' : =2 x—g

=6(x+4)

3. Find derivative of cosec x by first principle

Ans. proof let f( x|=cosec x

By def, f(x) = Lt f[_x+a:-1_]—f[_.|:-_l

fl
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cosec(x+h)—cosec x

s i
1 1
sin{ x+ 7] sinx sin x—sin [ x+ 7|
= LI : - = Lr - —
0 h =0 fisin | x+ f)sin x
8 Xtx+h , x—x+h
Zcos———sin 5
=1t —
Gt nsin| x+a)sin x
§ 1-E 'l: I § ;-E 'l:
lcos, x+— sin, ——
\ 2) L 2)
=Ilf— =
=0 fgsin|x+h)sinx
Lt cos .T+?L | .k
i L2 sifl —
=— —. Lt —=
cosx.L+sin|x+h) 240 1
S - 3

Cos X
=——————— l=—cosecxcotx
sin . sin X

4. Find the derivatives of the following fuchsias:

1Y (Bx+) 241
() [x=1] () 2 |

L ox) \."T

-
- = = -

Ans. (D let f(x) =] x— _ 1

|
I
- =
| -
Y - u

X x N

-
E|

=x —x" —3x+3x".d ff wrid we get

fx)=3%x —(=3)x" =3xl+3x%(=1)x"

—3x+1: J:—l

X .-l

e
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[FE]

(3x+1)(24x-1) 637 3+ 2% -1

Wiet £(x) =

x

1

=1

Jx

=6x—3x14+2—x 1.d: ff wrt xweget

1

£(x)=6x1-3x~xx T +0~| -

x| +a:x <0
5.If f(x)=50:x=0

x| —aix =0

-

*

- B

x| +ax =0

Ans.given f(x|=70;x=0

x| —ax=0

-

a=0

-
Fa

for what Values of ‘a’ does lim f{ x| exist
=i o

-

LHL lim fx)=lim | x|+a
x—l C =l

o

=lim—-x+a=a
o Y

RHL lim f(x)=lim|x|—a
x—=l C x—

lim f( ) exist

i
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“lim f(x)=tim f(x)

At a=0lim f(x) exist
E—d o

6. Find the derivative of sin ( x+ 1. with respect to . from first principle.
Ans.let f{x)=sin(x+1]
Flx+h)=sin(x+h+1]

flx+h)=flx]

H

fH(x)=lim

sin(x+h+1)—sin| x+1j

=lim
a— 1
a | x+h+l+x+1) | x+h+]l-x-1
ZCOs |5111
= | 2 I D
1_1111 = = = =
a— H

|
]

Bl . h
2eoos x+1+— |5111—
8 ¥

lim = ~= =
= J1
. h
_-". ||'1"~1' Slﬂ ;
=lim R cos| x+1+— |xlim —=
- \ 2] A 9 h
2

=cos(x+1)x1=cos(x+1)}
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7. Find the derivative of sin -+ cos x from first principle
Ans.ler f(x)=sinx+cosx
flx+h)=sin(x+h)+cos(x+h)

1) flx+h)—flx]
f(x)=lim ;

I 5111[ 1’+rl l.".l.'_'IS[ T+F] I—[Sm xX-+cos 1’]

= lim =
= F
. | 5111[ 1’+r]—51n x |+| CDE[ 1’+r]—|:|:|5 Tl
=lim =
= J1
x+h+x| . ([x+h—x) , [T+F+T] | x+h-x
2 cos jsin - -2 X5 | ——
: ' 2 2 2 ! 2
=lim = = =
=l J1
." ;._ 'i: ;-E ." T 'il ;._
2cos, x+— sin— —2sin | v+ lsin—
. 2 2 . A 2) 2
= lim - - +lim - -
Tl b A L
. H . H
' ;-_ '.I Siﬂ ; -"' ;-_ '.I Siﬂ ?
=lim EEDE T+ — ,' +11m 15111 X+—  —=
? Bl

=cos(x+0)x1—sin (0+x)x1
= COsS¥Y—sInx

8. Find derivative of

LoxXsinx ... .. 3
| ———— il ax+b)lx+d )
- 1+EDS :'I.i'. - - - . -

—_

|



d xsinx

drl+cosx

Ans. (i)

. .d . . . , a
[14+cos x| —( xsin x| —xsin x—
) Cax ' ax

(1+cosx)

|1+ cos x|

_ . a .. : , a . :
[14+cos .T]i x—(sinx|+sin x—( x| |—J:51n I[EI —sin J:]
) Loax ' ax

=

(1+cosx)

[ 1+cos .T'][J:n:m x+sin xx 1]+J:5i11‘ x

(1+cos .T_]:

XCOS X+ XC0s” X +s5inx—+s5in xcosx+ xsin”

=

(1+cosx)

x|cos® x+sin” x|+ xcos x+sin x+s5in XCOs X

=

(1+cosx)

x+xcosx+sinx+sin XCcosx

=

(1+cosx)

)2 (ax+b)(cx+d)
=\ I |

. - L1 L1d .
=lax+b|—|ecx+d| +lex+d | —(ax+ b
. S . . J .

=[c11’+b]2[cx+d]{T[cx+d]+[cx+d] ¥ g
=2{ax+b)(cx+d)<ct+alcx+d)

=(cx+d) [2.: (ax+b)+a(cx+d)
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= cx+c:_-"_']|:2c;rcx+ 2bc +acx+ cm"]

=(ex+ 4:::"_'][3c1r|:.1:+ 2abc +c:ra"]

9. Evaluate {; ., la+h) sinfa+h)|—a sina
sl I;__

Ans. ;. lath) sinjatx]—a sing
A— ;'E

. (a"+2ah+h" |sin(a+h)—a sina
= lim - ' ' :
A=l P

a’sin (a+h)+2ahsin(a+h) +h'sin ['_c;r+ii_']—c:r: sin @

=lim
=l F1

y a*[sin(a+h)—sina |+2ahsin(a+h)+H sin(a+h)
TR Rk . | . . . .

P, A
; | 2a+h |, h
a“2cos |5111—
N | 2 2 v T 3 T v T ' 3 T
= lim - = +lim 2asin|a+ i) +lim hsin(a+ 7|
=0 1 A=l : S =l - :
X
2
; | 2a+0 , ,
=a cos| — |}{1+2:I51ﬂ|:ﬂ+|:]]+[:]}{51ﬂa

= a cosa+ 2asina

10. Differentiate

+cosx (if J{x+cosx)( x—tan x|

|2
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-

dla b |
Ans. (1)—i —4— —+ COsSX
ax | x |
a d_ 5 d
=fcu’_1—fiu’ 4+ —cosx
ax ax ax

=al—4x7 |=b(=2x7 |—sin x

——L_-;r 25
—— t——S5nXx
x X

-y . .
(i) —| x+cosx || x—tan x|
. . .

d d
—L1’+cns 1’]—[ x—tan 1’]+L1’—tan T]d_[“T-l_ Cos 1:]

ax

= [:_".’+ cos x| (1—sec” x| +[’_ x—tan x|(1—sin x|

= X—XSec” X+ COSX—COSXSeC” X+ X—XSsin x—facx + tan xsin xin x
=2x—xsec” 1’+\trs\L \'trs\L— xsin x—tan x+tan xsin x

=2x— .TSE‘C: T—Xsinx— tan x+ tan xs
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