CBSE Class 11 Mathematics

Important Questions
Chapter 13
Limits and Derivatives

1 Marks Questions

T2 g

1. Evaluate lim |
=3 y—

-

Ans. |im x -9 Eﬁarm

K—s3 xr —

L)
11m - — —=3+5=
r—3 |M|

. sin 3x
2. Evaluate lim
r—] 5:,;
. sin Ax
Ans.lim
=l Ry
_lim 51113.1}{2
O 3x 5
3 3] . sinx ||
=lx—==|"lim =1|
§ 5| =0 x
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. 1 d .
Ans. —+fsin lx = ———=—>sin 1x
dx 2afsin 2x ax
1 .
=— —  x3coslx
2 afsin 2x
cos2x
sjoos 2y
. sintdx
5. Evaluate {jm ——
r— x
Ans.
Cosintdx o, 0 [(sindx)
lim ————x4° = 1lim 16
=0 y<4- 4r=00 4y __|
=1=x16=16
. e —a™
6. What is the value of lim .
—=al x—a |

. X —a’
Ans. llm = 1
=2 y—pg
) ) 2*
7. Differentiate ~—_
x
e a 22 4 X
AnS al Eﬁ &l-t- EI-II:-
dr x v
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dx
Ans. 1 = g%
dy  d
— = —¢
ax  ax

=inx

= & % posX = cOSXE

= —1
9. Evaluate ]jm;
7=l x _1
15 _
Ans. Jjy 1
r—l _-,La" _1
y o5 13
B xol =1 _ 15x1%
e LU 1) 33
lim ——
=l y—1]
15 B 3
10 2

10. Differentiate x sin x with respect to x
a :
Ans. — xsin x = xcosx+sin x 1

ax

= XCOsSX+sin X
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11. Evaluate |y o+l
=1 x+100

ADS. lim x*+1 _ 2
=1 x+100 101

12. Evaluate lim [CDE ecx —cot J:]
K=+

Ans.lim [cu:ns ec —cot _T]
I—ld

1 Cos X
=11ﬂ1| — T
0| sinx  sin x|

2sin® =
sin -t —
. l—cosx 3
=lim —— =lim
=0 sinx x—=l , X xX
"% sin — cos —
%2
. x
=limtan — =10
= ¥

13.Find £ ( x) at x =100
if flx)=99x

Ans. f{x]=99x
FHx)=99  atx=100

f'(x)=99

. tan Tx
14. Evaluate litn
=1 x+2
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15. Find derivative of cjy " +

a . g
Ans. — i3
ax

a ad .
X —sinx
o

= nsin
=nsin™ x cosx

16. Find derivativeof |+ v+ v + v + ——— L v qf v =1

-

Ans. f(x)=1+x+x +x +———+x"

FHx)=142x+3x" +———+350x7
ar x=1

$0(50+1)

-

FHl)=1+2+3+———+30=
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Il
]
(4]
Fa
Ly
—
Il
—
]
d
L4y

17. The value of |jm e 1

Ans. lim
sl 2

=1x2=2

R
18. Evaluate lim ——
T 1+x) T—1

o (1+x) =1
Ans.lim | ————
= (142" -1
let 1+x=v
x—=0 v—1

19. im ﬂ — 7 find the value of ‘a
=2 x+a

. X t+a -
Ans. llm _— =
—a _-r.'.'ﬂ'
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—a=$f

20. Differentiate x~ (5+3x)

-
—_—

d . _
Ans. —x [5+3x]

ax
adr. -z ~37]
=—! Sx o +3x |
ax - -

=8§x—3x" +3x-2x"
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CBSE Class 12 Mathematics
Important Questions
Chapter 13
Limits and Derivatives

4 Marks Questions

. € -
1. Prove that lim =1
=00 ]

Ans. We have

lim € -1
K=

T

11111 k. _
X—¥s x 2

—0 | .
{ X
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(2x-3)(+x~1)
2. Evaluate |jm : -

=1 (2% +x—3]

(2x-3)(+x~1)
Ans. {im : -

=l (2 +x-3)

(23]
=lim — — —
r=l (2x+3)(x—1)

(=3 (Vx-1) [V
lim : '

=L {(2x43)(x-1) (Vx4

| (2x=3)( =l]
llm - | - w0 . I
= 2x0+3) (1) (Ve +1]

Lo (2x-3) 2x1-3

=H(2x43) (Y +1) (2x143)(141)

_—1
10

3. Evaluate |im “L_h

0] —casdx

. xtan dx
Ans. i ——

=0 ] —casdx

. xsin dx
=lim — S
= eosdx| 2sin” 2x |
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. 2xsifi 2xcos2x
= lim -

=3 cos 4| 2sin * 2]

(eos2x 2x 1)

=lim — =
=0 cosdx sinlx 2

. . ) )
plimeos2x 0 ogp ) 1 1
=—=="  xlim — =—xl==
2 lim cos4x 2=0\sinlx) 2 2
dr—l
[1—tan x| av —2
4.1t v=—— Showthat —=————
|1+ tan x| dx |1+sin lx|
1—tan x)
Ans. v =
[1+tan x|

ai.L.

W

[1+tan J:']i['l—tan x]—(1—tan _T']i['l+tan x|
B L )=\ Lo .

dx (1+tanx)

(1+tan x| (—sec® x| — (1—tan x| sec” x

=

(1+tan x|

—sec’ x— tanarSEr x—sec’ + tanaSEC x

=

(1+tan x)

—2Jsec” x -2

s | cosx+sinx
cors X - |

i

C x
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= =

ay -2
= Hence proved

“dv l+sinly

5. Differentiate R

Ans. Let , = g7+

E—ig"t{” _E-\.f'_-.'.-ll" i

cot x

dx  dx dx

R 1 d
=gV w———— — cotx

—° 24 cot v dx

E-..':C-Il'
=—————C05ec X
2.frot x
—coscec e’

B 2ajoot x

-

la+bxx<1

cos  x+sin  x+2sinxcosxy l+sinTx

6.Let f( x| 4.x=1 > and if IEH f{x)=f(1) what are the possible value of a

b—ax,x>1]

and b ?

Ans. Given f (1) =4

Clim f( x)exdst
r—l -

lim f(x)= lim f(x) = 4=———(1)
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lim f(x)=lim(b—ax) { {‘”ﬂm =1 ]
ST R () =h e
—h—g

By eq. (1]

a+hb=b—ag=4

a+b=4

b—a=4

~a=0 and b=4

1 »
7.1f V= —=—- find _&;"
o = dx

1

7 -

as—x"

Ans. V=
put [.H: —x? ] =7

.:LI: EI].dI:ﬂ"_:r"

1
N
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2 2
ar -y
dx
50.
ay _dv _dt
— =X —
ax at dx

|

| s
I

| [ER]

=
i

-1 ) i -
=—1" = |..—21’..| =xi-

2

= ."{[.clf: -7

8. Differentiate l_tﬂ
l+tan x
l—tan x
Ans. |=t V=, ——
l+tan x

1—tan x
pat ———=1r
1+tan x

-
-

1—tan x

}'=\E and r =
1+tan x
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[1+tan Jr']i_['l—ta.ﬂ x)—(1—tan J:']i['1+tan x|
. L = L\ .

dr
dx (1+tanx)

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

(1+tan x|

sec’ x| —1— famy — 1+ famy |

- o]

(1+tan x|

—ZJsecT x

(1+tan x|

_1 tan x
S 21— tanx

& _dy_dt
dr daf dx

“Psecx 1 Jl+tanx
_—K_ —_

(1+tan x)° 2 Vl-tanx
. _SEC:.T
= 3 1

(1+tan 1]_ (1-tanx 2

] ) .. |sinx+cosx) . . [sinx—1]
9. Differentiate (i |  — (if) | ————
 lsinx—cosx) © ° lsecx+1)

. d [ sinx+cosx )
Ans. (1)

' sin x—cosx )
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(sinx—cos x).

—(sinx+cosx|—(sin x+cos x).—
ax S T ax

=

(sin x—cosx|

(sin x— cos x|

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

=

(sin x—cosx)

—| (sinx—cos x| +(sinx+cosx| |

=

(sin x—cosx)

-2 [' sin” x+cos” x|

|sin” x+cos” x— 2sin xcos x|

=7

a (1—sin 2x|

. d[secx—1]
(i) —| ——— |
dx| secx+1]

[ISEE.T+1.]-i[ISEC.T—II]—[.SEI."_l’—]l].i_[ISEE.T-Fl.]
. J et )L L .

[sec J:+1_']:

(secx+1)secxtan x—(secx—1)sec xtan x

[secx+ 1_']:

Jsecxtan x

[secx+1)
.Sl X —CoX
lim ——
10. Evaluate ,_~ | T
I | x——
L 4)
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- -,

k!

' T T
Ans. put | x—— =1, 50 that when x = — theny — (
L4 4
.. sinXxX—CcosXx
S lim — =
—— | .";"—E :
L 4)
sin] —+y |—cos| —+¥ | [ ( = 1]
| - | =gt thi e R,
, iy, . / |puthing  x—— =3 |
= lim - g SR
30 v L. . /]

. T T, . T, ;
511 —COS V+COS—Sil V —sil—sin V| |

= lim =
y=0 Vv

=

2 . (sinv) -
= —xlim - :|-.JE}=:1:W'2_|
N2 el oy /

o 1+x) -1
11. Evaluate lim ———
T l+x) -1

Ans. put (1+x|=y.so that when x— 0 then y — 1

=]
Clim ————
=0(1+x) -1
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R S Vi |

lim . ey

=1 p =1 61

. i _L_: _1: *: 5}{1 =1

lim

=1 p—1
621" 6| x —a | 1

=== lim |=na |
Ax] A r—=al x—g |

12. Evaluate lim Na+2x—3x
—a .'3{14___':__2&

Ans. lim -
”*+|ﬁf3a+1—’nj'|
(Ja+2: —J_| |«.'J3c:r+1+”«4|"_| |J._-;r+’u+ur‘_|

”*‘|«|’3a+1—”~,."'_| |J3a+1+w"| |1x._-;r+’u+\f_|

I[c:r+"1]—31|}i|«.l'3c:r+1+”«f_|
_}‘|[3c1f+1]——h|}=:|~.|l'c;r+ 1+«,."'_|

= lim =

I;\.{.'IK|'~.J';?E+1’+”«.|"_"|
= lim —
_*‘3|c;r |:~f=:|q.'c:r+”1 +ﬁ|
|J3._-;r+1+’uf|
=lim —
‘*—*3|1,I'c:r+”1+ 3x

(Wa+2da|] 4z 2
3|JE+J3E| T6Bda 3B
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13. Find the derivative of /| x|=1+x+ ¥ +——+x"at x=1

Ans. fx)=l+x+x+———+x"

Cod , .
fllx)=—[1+x+x +———+x |
5 o &l:';-'_ _'

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

1+2+3-—+n|

L

507 (5041 . .
= [' ']=2 %581 nln+1)

=1305

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

Ans. let
Vv=sin~x
V= Sif XS X
dv  d :
— = — sin ¥¥sin x
ax  ax
.d .d o,
=sifn X— Sifl X +5i0 ¥ —sinx
ax ax

=5if X.COS X+ 510 X.C05 X

=2sin x.cosx=sin.2x
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15. Find the derivative of == _ -2~ _with respect to x

sin X
Ans. let
X —COSX
y=———
sifl X

dyv d | x5—cosx)

W

de  dx\ sinx )

_sinx—|x —cosx|—|x —cosx|—sinx
- ﬂl.-'l.- 3 E " E ﬂl-'l.-

sin” x

. =4 S - '
_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).
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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.HL lm flx)=lim-1=-1
r—=" - =0
RHL limd(x)=liml=1
=T T x—0

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
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., ax+xcosx
18. Evaluate |im

=0 hsinx

. dAxXtXxcosx
Ans. lim

=0 hsinx

J:[c;r + cios J:]

_lim .
= = 5111 X

xb

x

lim @ +cos x|
K—=¥d i

: sin x
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)=f(x)

T
Fl

fl [ I._] _ l}i m

tan ( x+ 7 —tan x|

=lim
=l I

sin(x+h) sinx

cos(x+h) cosx

A=l b

Get More Learning Materials Here : i m

@ www.studentbro.in



sin(x+h|cosx—cos(x+/7)sin x

= ].iﬂ} 3 T T
=l cos| x+#h)cosx h
. 5i11|:x+3:-—x]

=lim

=lcos(x+h)|cosx /i

sinh

lim
0y 1

limcos(x+h)cosx cos(x+0)cosx

o

1 :
= — = 52C X
cos X

. Y+ 4+ +———+ i — 5
20. Evaluate lim _ _
r—=1 [_.'lf— 1]

L xtxX+ X +———+x"—1
Ans. lim . .
r—l [ _-.;_1-]

(x=1)+ (o =1)+{x —1+——+(x" -1}

=lim ; .
=l [ _-.;—1.]

(F=1) 1+ (x4 1)+ (2 +x+1)+———+ T+ 2 —— 41|
r—sl |,H|

n(n+l)
2

=1+2+3+——+n=

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

4—x

Ans. lim
=4 y—4
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s (-
LHI limu:ﬁmM:I
i g

iy
RHL fimo— im0

=t x—4 14 (x—4)

LHL=RHL

. |4—x :
Clim - - does not exist
=4 y—4

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#»o’ +n
x— - x—0
= ¥
RHL. lim f(x)=limnx+m
r—l” ’ ="
=m
lim fx) exist
=i o
lim fx)=1lim f{ x|
T=iT C x—l" C
M= m

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

For » =]

Get More Learning Materials Here : & m @) www.studentbro.in



LHL limf(x)= ljn} o+ m

=1
=n+m
RH L lim f(x)=limnx +m
1=l - r—=l
=n+m
Slim flx)=lim fx)
M+ =m+HN

. all integral values of »: + liI'ﬂi f [- x | exist
K= T

1 av
23.If v =+/x+ —.prove that Jx——+ v =2«fj._’

'\.E dx+y

-1

1 .
+x3

Ans. V=X +—m==x

NE

Differentiating w. r. t. x we gill

k] —

: -1 - o =3
E:L. 1 - I\ _1. -
=—x?+ —|x?
dx 2 L2 )
1 1
SN
2x-
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ll:21'1...
—+1v= 2«.."? Hence proved

ax

2x

l+cos2x

24. Evaluate liﬂ‘; - 3
== [ a— 2."{_]

=

l+cos2x

Ans. liﬂ'{ - !
T [_,-T—E_T_]

let T—2x=y

x=m—-y
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[x+2)(3x-1)
25. Differentiate the function }' = ———————— with respect to x
| 2x+35)

(x+2)(3x-1)

(2x+35)

Ans. V=

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

(234 5) L (x4 2)(3x=1) = x+2) (3x=1)-2 (2xc+5)
264 5)—(x+2)(3x =1 ~(x+2) (3x=1) — (2x+5

(2x+5)°

o d . d . .
(245 (x4 2) (3= 1)+ (3x 1) —(x+ 2_]_|—[_.1:+ 2)(3x-1)[2+0]

(2x+5)

(256+5)[ (20+2) 53+ (3x—1)x 1= 2[ 32" + 62— =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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lim £(5—7)
im |
lim|5—Fh|—3
A

=0

RH.S lim f(x)

put x=5+h

x—=5 h—=0

lim f(5+h)=lim |5+h|-5
=0

RHS =RHS.

S lim f(x)=lim f(x)

S lim f(x) e xdst

J' x+3x=0 ]}

27. Find 13_1}11_ fL-.,] arid 1}11}} f['k] where fL ] |3[\1‘+1 [\1 }D]J

J' x+3.x=0

Ans. givré‘i":f[\ | L1+1 13-[:'J

Jor x=10
LH.5 lim f[ZJ:_] =limlx+3=3
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RH.Slim f(x)=lim3(x+1)=3
LHS =RHS.

~lim f(x) exist
=i :

~lim £ (x)=3
for x=1

LHS.
S lim f{x)=lim 3(x+1)

=1 1=l
=3(1+1)=6
RHS.

K=

=3(1+1)=6

lim f( x) =1jﬂ} 3(x+1)

LHS =RHS.

~lim f(x) exist
r=l :

lim f(x)=6

r—=1 -

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

f[:x+ i) =sec [_T+ i)

=1j_1}1} le’+ﬁ1_]— flx)

L)

Fix)
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sec(x+h)—secx

=lim :
= P
1 1
. cos(s+kh) cosx
= lim ' -
=0 i
. cosx—cos|x+h)
=lim . — -
- cos| x+i |cos xi
Ao | 2xth | | =h
—dsin| —— |sin| —
| 2 | 2

=1iﬂ} _' T '_ _1 —
=l COs| x+# |cosxh

.| 2x+h| .,k
2sin| ——— |sin —
, | 2 2 D, A
=lim = = - | sin|—& =—sin&| |
=0 cos|x+ /1 |cosxh - -
. Yyt
. M , .= |
Zsin—  lim sin -
\ ¥ =
= lim —= 3 — : =
=0 11mcu:|5[1’+ﬁ]|:|:|5x
- = ) ’
2
. 2x+0)
sifl .
2 ) sin X
:1}{ - - =

cos(x+0)cosx cosx cosx

=tan x secx

dx+3sinx

29. Find derivative of f| x| = —
~° 3x+7Tcosx

dx+3sinx

Ans. f(x|=
" 3x+Tcosx
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. _ . d . . 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—u

d x-a"
Ans. - -

dr x—a

(x—a)—(x"~a"|~(x"~a" )| —(x~a)

[.. I_ c:r_']:

(x—a)|[m™ = 0]—(x"-a"|[1-0]

(x—a)’

! [x—a)—x"+a"

(x—a)
o —nad - x4 (=1 —nad™ + 4"

[.- — c;r_'] 3 [.- e a..] ]

=
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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)

Flx+h)=f(x)

T
Fl

fH{x)=lim

tan (x+ /) —tan x

=lim
s 2

sin|x+%)  sinx

cos(x+h) cosx

lim

- A

. sin(x+h)cosx—cos(x+7)sinx
zllm . - - : — . E

A=l ncos| x+h)cosx

5111 [Jr+a':- - J:] 2 sin (A-B )=

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

sinh

:]'in} T 3 T
=0 jicos| x+h)cos x
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sinh _ _

lim — 1 ... sinh
= =0 h _ clim——=1 |
, - o = | " a0
limcos|(x+/h)cosx cosxcosx L - d
Pare; : .
1 2

= — =sec’ X

cos™ X

2. Differentiate [' v+ 4 ']f From first principle.
Ans.let f(x)=(x+4)

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

flx+h)=fix)

f'(x) =lim
= F

(x+h+4) —(x+4)

“lim .
F— Fi
| (x+h+4) —(x+4)
— lim i ) i )

i x+iediai T4 ['_ x+h+ 4_.] - [._-""_4..]

. 617 | . X —a" nel
=6lx+4) |~ lim =na |
- . =2 x—¢

=6(x+4)

3. Find derivative of cosec x by first principle

Ans. proof let f( x)= cosec x

4 (x+ k;']—f (%)

s ¥

By def, f(x) =
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cosec|x+ /1) —cosec x
s i
1 1
sin| x+%| sinx sin x—sin [ x+ 7|
=.£Iﬁ 1 1. =_£Iﬁ1 — 1.. : J
sl M =0 s | x+ #1)sin x
8 Xtx+h , x—x+h
2cos sifl 5
= Lt ——=
Gt nsin| x+a)sin x
f h ﬁ. R *:
lcos, x+— sin, ——
\ 2) L 2)
=Llft— =
=0 fgsin|x+h)sinx
."-. ;’EE\: i
Lt cos .T+? | . R
i 2 sifl —
= = —— - .E.I —
cosx. Ltsin(x+h) Za0 1
= T2
COS X
l=—cosecxcot x

111 30 Sif1 X
4. Find the derivatives of the following fuchsias:

) 241

1y (e
[.:-] :'I'F__l [.::.]
N X \."T
S D N | 17 1)
— | =x———-3x+—- x——
) X xl x)

Ans. Det f(x)= x—
L x
¥ —x7 =3x4+3x7d _ff wrid.we get

fx)=3%x —(=3)x" =3xl+3x%(=1)x"
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| iz

[ )

) O (Bx+D) 21 T —3s e
et () = NN 6 —3et 2yl

x W

1 1
=bx—3x +2—x*.d: ff wrt xweget
flx)=6x1 H:x:l:x: _i+lf] 1A
x)=6xl-3x_—xx *+0—- —= x -
o 2 L 2)
3 1
—6—
T d v Z
2 2, x*?
x| +a;x=0]
5.If f(x)=0:x=0 - for what Values of ‘a’ does lim 7| x| exist
-, 1m L

‘_Jr-—c:r;x::-[]

£ -

x| +a;x <0

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

|_ x| —a; x> 0]
a=0

LHL lim f{x)=lim | x|+a
r—l" C r—0"

lim—-x+a=a
E—id

RHL lim f({x)=lim|x|—a
T—=0" C x—=s

lim f(x) exist
=i o
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-lim fx)=lim f{x]

a=—a
2a=0
a=10

At a=0lim f(x) exist
E—s 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]

fla+h)=flx)

T
Fl

£H{x)=lim

sin(x+h+1)—sin( x+1]

=lim
a— b
5 Cx+h+l+x+1l ) x+h+l—-x-1
~C0os |5111
= | 2 I 9
lit = - = =
a— F
h|. h
2eoos| x+1+— |sin —
= ! 2 2
lim =
-l J1
A
i |I-1"~1| Elﬂ ;
=lim HCDE v+14+— xlim—=
-l X 2 __| =l ‘i

=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)

Flx+h)-f(x)

T
!

fH(x)=lim

I 5111[ 1’+r] |:|:|5[ 1:+F] I—[Sm x+Cos 1’]

=lim =
=l P
. | 5111[ 1:+r]—5111 X |+| CDE[ 1:+r]—n:|:|5 1:I
= lim =
= P
x+h+x| . [x+h—x) A x+h+x) L [x+h—-x
2cos —|51ﬂ+—251 n-———=X5in| ——
. 2 2 2 2
=lim = = = =
= i
4 ;-E 'i: I ;._ T 'i: ;._
2oos x+— sin— —”5111 v+ lsin—
A 2 2 . 2) 2
= lim - - +lim - -
A=l b A=l b
. h . h
i ;._ '.I Eiﬂ ; i ;._ '.I Eiﬂ ;
= lim EEDE ¥+ —  —=+lim— 25111 xt— —=
=l \ 2] \1 Fl a0 2} E 4
2 2

=cos(x+0)x1—sin(0+x)x1
= COSX—SInXY

8. Find derivative of

R - § 1 e - 41
1) ——— i) ax+b)(x+d)
l+cos x
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d xsinx

drl+cosx

Ans. (i)

| 1+cos x| — [ xsin x| —xsin x— [1+cosx)

! ; P

=

(1+cosx)

) A od.. . . d. , ,
[14+cos .T]i x—|sin x|+ sin 1—L1] | —xsin I[EI —sin J:]
' L oax ' ax - 7

(1+cosx)

[14+cos .T'][J:cnﬁ X 4sif X 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+s5i0 XCOs X

=

(1+cosx)

x+xcosx+sinx+sin Xcosx

- [1+cos ."{_]:

d . . 1
(i) —(ax+b)(ex+d)
Ey A .

a W1 I
|cx+a) +|ex+4|

ax ax

=(ax+b] (ax+b)
=[c11’+.’;:]2[cx+d]{Tch+a‘]+[\cx+d] ®a

=2{ax+b)(ex+d)xc+alex+d)

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

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

la+h) sin(a+h) —a'sina

9. Evaluate lim
A—sD h

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

a’| sin la+h)—sinag |+ 2ahsin(a+h)+ i sin (a+h)

=lim —=
=l J1
. | 2a+h |, h
a“2cos| isin —
" 2 2 ' ' 3 T ' 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

[ 9

= a cosa+ 2asina

10. Differentiate

+cosx (if J{x+cosx)( x—tan x|

v
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fa_b }
a‘xl_ Xt X -

a d_ 5 d
= fa:u’_*r —— by " 4+—rcosx
ax ax ax

=al—4x7 |=b(=2x7 |—sin x

——L_-;r 25
—— t——S5nXx
x X

d . , .
(i) —(x+cosx)( x—tan x|
Ey . .

. d qd .
=|x+cosx ¥y—tan x|+ x—tan x| — | x+Ccosx
L ]:::'1*[ ] L ]m L ]

=(x+cos x)(1-sec’ x| +(x—tan x)(1—sin x)

= X—XSec” X+ COSX—COSXSeC X+ X—XSin X —rfacx+ tan xsin xin x
=2x—xsec” T'"\M\L \t’f"\l_ xsin x—tan x+tan xsin x

=2x- .TSE‘C‘J T—Xsinx— tan x+ tan xs
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