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Evaluate the Given limit; limx+3

x—3

Ans.

K0

. T 22
Evaluate the Given limit: lim x—?
Question-2

. . 22
Evaluate the Given limit: lim x—T

K=

Ans.

i [ 22] [ 22]
lim|lx——|=|n——
K1 T 7
Question-3

Evaluate the Given limit: lima r’
Pl
Ans.

limzr® = (1 }2 =7

r—xl

Question-4
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, o dxa3
Evaluate the Given limit: lim
T=ad Ix _2

Ans.

. 4x+3 4(4)+
lim =
iy —2 4-2 2 2

Question-5

, B L S |
Evaluate the Given limit: lim ------I---
K] X —

Ans.

Question-6

5

R E 2 e |

Evaluate the Given limit: 1]11&-————————
Lok x

Ans.
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5
lim(.1c+]] -1
1ol I

Putx + 1=y sothaty — 1 asx — 0,

{.¥+}}5—| o =1

ﬁccnrdiﬂg]}:__ [T — = i e
e x | V= l
. }Il'l . -IE‘
=lim
=1yl
=51
=3

Colim
a1 x

Question-7

. o 3t —x—=10
Evaluate the Given limit: 1"“'"""""":“""":1"""
I X —

Ans.
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. . . 0
At x = 2, the value of the given rational function takes the fl:urmﬁ .

5 2 .
i3 x 10 (122)(3x+5)

T e | 32 {x—E}(x+2}
. dx+3
= lim
T+ I+2
3{2}+5
2+2
1
4
Question-8
-i e
Evaluate the Given limit: 1im---'§---§-1m-
w3 2yt —5x -3
Ans.

. . . 0
&t x = 2, the value of the given rational function takes the furma .

) 81 ) {x-3}(x+3][1‘3 +9]
Slim—————=1lim
332y =Sy =3 [x-3){2x+—1)

~5im [:\:-{- 3]{:( +9}
=3 2x+l
(3+3)(3°+9)
2(3)+1
_ 618

|
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Question-9

. L ax+bh
Evaluate the Given limit: lim

w0 ox +]
Ans.
0)+b
i b _ a(0) b
=0 ex+l e(0)+1
Question-10
|
. 2' -1
Evaluate the Given limit: 1}_’51 [
z% -]
Ans.
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A
lim—
=l
zt ]
&tz = 1, the value of the given function takes the fDrmE .
0
1
PutZ® =X sothatz —1 as % — 1.
1
. = . |
Accordingly, lm———=lim
R vl oy —|
=% =
oy =TI
=lm
-l x _l
. _1_.'.1 —d .
=21 ! | FT3 T — = It !
Las x_ﬂ
=2
1
sdim = —=2
=] -
|
Question-11
. o ac+bx+c
Evaluate the Given limit: im ———————,a+b+c =0

ol o+ by +a

Ans.
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ax’ +bhx+c B t:t[l}2 +5(1}+c

lim ; = .
=iext+bxta e(1) +b(1)+a
_a+b+e
a+h+e
=1 [a +h+c# U}
Question-12
1 1
..... .|_
Evaluate the Given limit: lim X 2
w2 x4
Ans.
1 1
.__+.__
lim X2
K==2 x+2

& x = -2, the value of the given function takes the 1“|:|rr|'|E .

1o [2+x]
PR L2

Now, lim = = fim
v x4 w2 x4 2
=1im-E-
=2 EI
B |
2{—2] 4

Question-13

. ... sinax
Evaluate the Given limit: lim >
= iy
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Ans.

. 8Inax
lim
¥ wediil] gjx

. . ]
At x = 0, the value of the given function takes the fl:urma.

. SNy .. SINGY o
Mow, lim = lim W —

=l hx soepdd ax hx

. [Sinm‘J [a]
=lim w| —
el ax f-}

=E|im[5mm) [x—hﬂ:}a‘r—}ﬂ]
!l}.n-_;u e
=4 lim 20—
b 1wl ‘}_l
_a
h
Question-14
sin ax

Evaluate the Given limit: lim — \
w0 gin hx

a, h=()

Ans.
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sin ax

lim

- L, h=()
w0 gin by

. . 0
At x = 0, the value of the given funchion takes the form — .

0

Now, lim— = [im—=—
v gify hy e [SII‘} .IE!.T}
w by

lim sinax
_(Equm—ﬂ.l ax [I—} 0= ax—10 :|
=13 —a %

and x —» 0= bx > 1)

Question-15

_ . sin{m—x)
Evaluate the Given limit: im ————=
A—TT H(T‘E_x]

Ans.
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Hmsm[n—x]
won qm-x)

Itisseenthatx —nO(n-x) — 0

i S0 (n-x) 1 . sin{m—x)
N E E{nﬂx} u{w—t]—t{." (Eux]
:-!-xl i:lirnmn':’rr :i:i
T yoendl }.l
=1
b8
Question-16
CO5 X

Evaluate the given limit: lim
X} mT—x

Question-17

Evaluate the Given limit: lm S 2x-1

w20 cosx—1

Ans.
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. cos2x-]
].IITI—
sl oy —1

At x =10, the value of the given function takes the form -g

Mowr,
. oeos2a-1 . 1-2sin’x-1 s K
lim = [im - Cosx = | —-2sin 5
wafl pOg ]  wet [-2sin” Y -
2
(sina) .
2 s
= lim S =l
=+ _ a2 X —l )
L 4 Hinm.'l.
2 2| x
rr]—‘ 4
V2 )
lim sin’ x
P S
1
s
lim 1
smitid ["_.r -
4
Irhmml"f ]
(=) .
g-,]..; .......................... = _.;....;.1'}:;.:}.....,{]
2 .
(T p—
Tap X
S
4t [lmﬂ”—l-l}
i ol ¥
=4
Question-18
. . ., WY+ XCOs5X
Evaluate the Given limit: [im ————=
sl fhsinx

Ans.
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. ax+XCcosXy
1] REmem—h————
i hsinx

At x =10, the wvalue of the given function takes the form g

Now,

. av+xcosy | . x(a+cosx)
lim——" = _lim———

=i heinx b a0 sinx

=ilim[ a ]x lim (e +cosx)

b.'r—l{} Sinx’ Kl
=—x————xlim(a+cosx)
3] [ sm:rJ T+l
lim
v—=ll x
=i—x(a+ms{:-} [limﬁﬂ:l
h =0y

a+1

b

Question-19

Ewaluate the Given limit: imxsecx
r—3i

Ans.

. ) x i 0
limxsecx =lim —e——===
well eopsy  cosl ]

Question-20

. .. sinax+bx
Evaluate the (iven limit: lim ————-= g h,a+h =0

w0 gy + sin by
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Ans.

At x =10, the value of the given function takes the form %

Mowr,

.osIngx by

lo ————

el + sin by
{ SN X

}ax + hx
. ax
= [im

T [sin bx ]
(X A Bl

. sinax . .
[hm ]th{a.r]{»limﬁx
dix—wl] (ax -l y—al)

- [Asx — 0= ax—» 0 and bx — 0]

. . . sinhy
lim ax + lim bx| lim
A—bdl Tl Fr—pdd E?.:'f

o Xepfl ¥ =}

Iim{c:x]-r-limbx sifi x
[iim - = l}

lim ax -+ lim by w3y

x4l il

lim {ax + bx)

— xl
lim {ax+ bx)
= lim(1)

=1
Question-21
Evaluate the Given limit: 1i|n(cgmx—cgt .r}

il

Ans.
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At x =10, the value of the given function takes the form @ —o

How,

lim (cosec x ~cot x)

] | CO8 X
= lim} ————
=0l siny  sinx

] | —=cosx
= hm -
10 sin K

. l-cosx
lim-——
Xl X
.osInx
lim ———
xopld X

Question-22

. tan2x
him
H-:; x _ I
2
Ans.

EIndCareer


https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-13-limits-and-derivatives/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-13-limits-and-derivatives/

€IndCareer

n _ ) ]
Atx = E , the value of the given fundion takes the form—.

Moy, put x-ug-zymthatx —L-g- v —+ ().

:" -
an Ix lanl!}--r?]
s him — = lim e
wal o F v ¥
' 2
. tan {7+ 2y)
B v
. tanly r -
= lim : Ctan(w+2y) =tan 2y |
Ytk L - -
= lim sin2y
s ot 2y
.| sin2y 2
= him . i
vt 2y cos 2y F
; ey T i !
[ . s £ . i
=i lim 2 | lim} [}-—rl]..—.':-E}'—rl]}
ik T ] ;}}. Pl "\ cios 2.\.
2 C sinx
=1x lim =]
cosil |z x
5
-_--]x:
|
=2
Question-23

2x+3, x=1

Firnd LI_I:I‘Ir s andlj_l‘fll fix), where fix) = {3[I+ l), w0

Ans.
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The given function is

{2r+3, x=0
00 = 3(x+1), x>0

tim £ (x) = lim[2x+3] = 2(0)+3=3

x¥==ll

tim £ (x) = lim3(x+1)=3(0+1)=3

x—=i

slim f(x) = 11{1! Fx)=1lim f(x)=3

all” sl

lim f(x)=lim3(x+1)=3(1+1)=6

-2 a—+l

lim £ (x)=lim3(x+1)=3(1+1) =6

xeal”

s lim f (x) = lim f (x) = lim £ (x) = 6
Question-24

b
-1, x<1

Find limi#x3, where f{x) = .
-] —x‘—]., x=1

Ans.

NCERT Solutions for 11th Class Maths: Chapter 13-Limits and Derivatives Ex.13.1 Que.
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The given function is

-1 x<1
—x =L x>

f{x)={

lim f (x)=lim[+* ~1]=1"~1=1-1=0

e a5l

lim £ (x) = lim[ " =1 ==’ =1 =-1-1=-2

a—l i+l

It is observed that lim /(x)# lim f(x).
a1

a1

Hence, lim £(x) does not exist.

Question-25

JEJ x=()

;]

. X
Evaluate lim f(x), where fix) =
valua ot %), where fix) 0, =0

Ans.
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fx) = “‘:, x=0
0, x=10
oy fim |
i (4= | 2
. =x . .
= Ij_l:;[?] [Whenx is negaitve. |'r| = —x:|
= lim(-1)

=lim _x_] [When x is positive, |x] :x:l

It is observed that lim f{x}# lim F(x).
Il x—il*

Hence, Iini} F{x) does not exist,
R

Question-26
i i, xr={
Fir‘u:JllTr'llu fix), where f{x) = |Jf1
) 0, x=1
Ans.
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The given function is

X

—, x#=10
£ (x)=1 [

0 =10

=1im|:i:| I:Whenx-::{]. |T| :—_x:l
=ik _x

= lim X Whenx =0, x| =x
im[ X =]

It is observed that lim f(x)# lim /{x).
5w

x-=li”

Hence, lim 7 {x)does not exist.
Tl
Question-27

Fir‘u:llirr;l fx), where fix) = ix|—5

Ans.
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The given function is f{x) = ix|—5 .

i £ (x)=lim [} =5]

= tl_l;l; (x=3) [thn x>0, |x]= x]
=5-5
=0

fim £ (x)=lim (4 -3)
"—"Li_.rr}(,r—ﬂj |:thnx:»l}, |x|=x]
=5-5
=)

» lim f(x) = lim f(x)=0

Hence, lim f(x)=0

Question-28

a+hy, x<l

Suppose fix) =+ 4, x=1 and ifl_iLTll filx) = 1) what are possible values of 3 and &7

h—ar x>1

Ans.
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The given function is

a+bx, x<|
fx)=44. x=|

h—ax x=1
lim fix)= ITim{a+ bxy=a+b
Iim.f{x}:lim(b—m]:b—a

¥l

7()=4
It is given that il_i_rz?f{x] = 1(1).
s dim f (x) = lim £ (x) = lim £ (x) = (1)

= a+b=4and b—a=4
On solving these two equations, we obtaina =0 and b = 4.

Thus, the respective possible values of 3 and & are 0 and 4.
Question-29

Let Qis Gyy veees G, be fixed real numbers and define a function
(%)= (x-a)(x-a)..(x~a,)

What iS.!'i—E:-r: flx)? Forsome g # . a,... a, compute lim #x)

AR

Ans.

Elnd(;areer


https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-13-limits-and-derivatives/
https://www.indcareer.com/schools/ncert-solutions-for-11th-class-maths-chapter-13-limits-and-derivatives/

€IndCareer

The given function iSf{x}m{x—ai}{x_az },,,{x—a"}.

}ﬂf{] Iim[[.r a)(x—a ). {x- a]]

[u.m{x @) | lim(x-a. 9 [im(v-a,),

(@ - ﬂ'){ﬂ a,)..(a —a

nnnnn

Now, !'_'H”:' ilm[x a)(x—a,).(x-a,)]

|:IT"H{I a}][lllﬂ[x a]][ltllﬂ{x—a”:l}
=la-a)la-a)..la-a,)
slim f(x)=(a-a)a-a)..(a-a,)

Question-30

41, x<0

If fix) =4 0, x=0,
=1, x>0

For what value (s) of a does lim f(x) exists?
i Jv

Ans.

erlvatlves/
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When 3 < 0,

lim f(x)= lim (|x]+1)
=1i_|}11[—x+|] [x{u{l]::» |x§=—x]

=—a+l

lim f(x)= lim ([x|+1)

KT F—it’

mlim{—x+l] [ﬁ{xiﬂﬁ |x§m—x:|

T—Fid

=g+l

sim f(x)=lim f(x)=-a+1

Thus, limit of /(¥ exists at x = a, where a <0,
Whenz =10

fim 7 ()= tm (-1
=£i_r3[x—l} [D-:: x::a::=|x|=x]
=a~1

lim 7 (x) = lim (1x/-1)

| =1;H:3[IMI} {D-c: a {x:::-|x|=x}
=yg—]

lim /(x)= lim £ (x)=a-1

Thus, limit of /' (x)exists at x = a, where a > 0.

Thus, ]imf(x}exism for alla = 0.
e 1]
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The given function is

|.1r|+l. x=<0

S(x)=10, x=0

|x|—|, =0

When a=10,
lim f(x) = lim (|x|+1)
= lim(=x+1) [Ifx<0, [x]=-x]

Ll
=—0+]

lim 7 (x)= fim (1 -1)
=lim(x-1) [Ifx>0, |x|=x]

=0-1

Here, it is observed that lim /(x)# lim f(x).

a—l¥ x—ail

s im f (x)does not exist.

Tl

Question-31

f(x)-2

If the function f{x) satisfies im — .
¥ ] X° —

=1, evaluatelxi_ryllf{x] ,

Ans.
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lim flx)-2 =T
I |
lim(f(x)-2)
lim x* -1
= 1‘iﬂ}(t‘(x}—2}m n{iﬂ{x' -1)

= lim(f(x)-2)==(1" -1)

x|

= lim{f(x)-2)=0

x|

::vlrrrllf(x}--ﬁzﬂ
)
If.Iﬂ fix)=2
Question-32
mx- +n, r<i)
If f{(x) = mx + 0= x=1.For what integers m and n does lirr&f(x}and
ax’ +m, x>1

liirll f'{x}exiSt‘?

Ans.
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The given function is

mxt +n, r<0
fx)=qnx+m, D=x<l
nx’ +m, x>
I:_El f(x}mil_r}r&{mx"+n)
=m(0) +n
=n
!121 f{x]=i¥1_|.nﬂ[nx+m)
=n{ﬂ}+m
= m.

Thus, ll_i_r}l’&f[x}exiSE if v = 7,
}1_1]1 fx)= !Ti_r:':{nx+ m)
=n(l)+m
=m+n
i ()=t +)
= n{l}; +m
=m+n

- lim f(x)=lim 7 (x)=lim f (x).

Thus, lirrilf[.T}exiSE for any integral value of /m and #.
oy

NCERT 11th Maths Chapter 13, class 11 Maths Chapter 13 solutions

Exercise.13.2

Question-1

Find the derivative of x* - 2 at x = 10,

Ans.
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Let f(x) = x* - 2, Accordingly,

o f(10+ k)= £ (10)
7(10)=lim=—
[0y =2]-(10°-2)
= i
" 10° +2.10h+ kK -2-10°+2
_r.-l.m i
200+

R
= lim(20+1)=(20+0)=20

Thus, the derivative of x* - 2 at x = 10 is 20,

Question-2

Find the derivative of 99x at x = 100,

Ans.

Let f{x) = 99x, Accordingly,

mnm} £(100)

J7(100) = lim- f

=ik

{mum} 99(100)

mf}‘.}xlﬂﬂ+99h—‘}'~}xli}l}

erlvatlves/
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Question-3

Find the derivative of x at x = 1,

Ans.

Letfixi=x Accordingly,

() 10D
—lim {] +Fr}—£
h—0 h
]

=lim—
20 fp

=1lim(1)

]

=1
Thus, the derivative of x at x = 1is 1.
Question-4
Find the derivative of the following functions from first principle.

() =27 (i) 2 - 1) (x - 2]

1 x4l

iy X vy X1

Ans.
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(i Let fix) = x* - 27, Accordingly, from the first principle,

Flx+h)=f(x)

fx)=lim=—
_ [{x+h]3—2?:|—{x3—2?}
=|m p
i X 334 3k - X
_.fri-ifg ki
_tim W+ 3xh+3xh
Jpedd h

=lim (4 +3x% + 3xh)
Jp—all
=(0+3x" +0=3x"

(i) Let fix) = (x - 1) (x - 2}, A&ccordingly, from the first principle,

i S )= (%)

f'{r:l e h

=Hm{:r-i-J'.r—l]{x-i-.’.r—?]—(x—l][x—ﬁ}
=0 f
(-2t bl = 2h—x—h+2)— (3 - 2x—x+2)
= lim i

|l b+ =2h—h)
=lim

sl k

. 2hx+h -3k
-l =
=Ein}[2x+h—3]
=(2x+0-3)
=2x-3
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(i) Let.f[x} ==, Accordingly, from the first principle,
E

Sx+h)-71(x)

£'(x)=lim

ik

1 _x: —{x+h)2]

0 fy i x° {x + h)z

o ook -2
=lim— s
Wl ¥ (x+h)

X l'—hﬂ—zhx
=lim—| ——
h| i (x+h)

. —h-2x
m—
e L“ (_r+ h} ]

0-2x -2

o (x +{I}: Ty

]
ES e
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x+1
(i) Letf{x} = — Accordingly, from the first principle,

F{x+h)=f(x)
h

[r+h+1_x+1}
x+h=1 x-1

=]iml{[x—l}{x+h+I)—{x+i}{x+h—l}]

n=0 o (x=1)(x+h-1)

| [x3+kx+x—x—£r—l)—[x3 +hy=x+x+h- I)]

=M% (1) (x4 1)

=Ii|11]—: 2k }
i ol (x—=1)(x+h-1)

1| )

_ -2 _ -2
(x—1)(x-1) [er-l}:

Question-5

Far the function

xIUD xﬁ";' x:
X)=—t—+. . +—+x+I
/(%) 100 99 2

Prove that f’(}} - m.[]f'(ﬂ}

Ans.
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The given function is

III'JU IU':" xﬁ
I=——t— . =t x+]
'f[ } 100 99 2
10Hy L 2
if(x}zi A S
dx v | 10O 99 2

d d{x™Y d[x" dix) d d
e ("“)'a(M*E[ﬁ)*---*a[ﬂ*a{“*a“}

On using theorem %(x") =nx""'. we obtain

e ]
if(x}=mﬂx 439 +...+E+I+{I
dx’ 100 oo 2

=x"+x" 4. ta+]
()= x T e x]
Atx=10,
f(0)=1
Atx=1L
S =1+l =1+ 144141 =1x100 =100

1R Eermes

Thus, f'(1) = }{]{]xf’{[]]

Question-6

Find the derivative Dfxn rad™ @ty +m+an-rx+anfur some fixed real number 2.

Ans.
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M

Let f(x)=x"+ax"" +a'x" " +..+a" 'x+a

s x) = ws-;{x” +ax" +a’x" T o rad a”)
{y . [ .- st s o d L d
=fE(_T )+né{.‘r 1)+.:r fE(T ]-J-.“-I-H IE{I)-I—H E[l)

. d - .
On using theorem E.x” = nx""' . we obtain

S(x)= ! +a(n- )x" +a’ (rn— 2}_1'"'] +ota +a”(0)

=nx"" +a(n-1)x""+a’ (h-2)x""+..+a""

Question-7
For some constants 2 and &, find the derivative of

(1 (= a) (x = &1 (i) (ax? + &7 iy 279
x=h

Ans.
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Mletf(x)=(x —3)(x -4
= fx)=x"~(a+b)x+ab

sf(x) = %{x: ~(a+b)x+ ab}

— <L (x°) = (a+ b} (x) + - (ab)

On using theorem %{x ) =nx""', we obtain
X
fx)=2x—{a+b)+0=2x-a—-b
iy Let f(x)=(a’ +b)
= fx)=a'x"+2abx’ +b°

If"(.t'}:g;[ﬂ!f +Zablz+b3)=ﬂ1 %(f]

v

+2ﬂf}~fr-

dx

EIndCareer
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. d . .
On using theorem »{}mx" =nx""' . we obtain
x

S(x)=a"(4x" )+ 2ab(2x)+ b7 (0)
=da’x” + dabx
= dax [m"‘ + E:)

(+-a)
(+-)

:.fwj—x[j:gj

By quotient rule,

ity Let/(x)=

(x-b)
_G=D)(0)-(-a)()
(x—b)
=xuh~xfﬂ
(x-b)
_ a—b1
(x-b)

Question-8

. o i —-a"
Find the derivative of “ for some constant 3.
X—a

Ans.
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Ll ()

Lm;{x}:xxi:
= 7= [ 22

By quotiert rule,

f{x]" (x—a)?
I(x—u](m”"—l})—(;" n’)
(x—a)
o anx™ —x" +4a"
(x—a)
Question-9

Find the derivative of

(i Exu%(ii) (Gx* + Zx - 1) (x - 1)

i 09 4+ 3x) (v) x* (3 - 6x7)

2
X

() a7 03 = dx %) (vl —--E--—-—
x+1 3x-1

Ans.
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O Letfx) = (9% + 3x - 1) (x - 1)

By Leibnitz product rule,

[5r1+ X - 1) [1—I]+(x 1) [S'c +3x - 1)

H

(537 +3x = 1) (1) +{x—1)(5.357 +3—u]
(5573 —1)+ (x~1)(15x7 +3)

Sy 43—t 4150 430 ~150" -3
20x 153" +6Hx -4

envahves/
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i Letfix) = x (5 + 3x)

By Leibnitz product rule,

RRTT—

=x7(0+3)+(5 +3x](—3x"3“' )
=x 7" (3)+(5+3x)(-3x)
=3y w15y w0y

=-6x " =153

:—31'3[2+E]
X

—3x
2x+5
- (2v49)

= ;—? (5+2x)

(iv) Let (%) = x5 (3 - 6x7)

By Leibnitz product rule,

, : d __ o d s
f{x)=x 5{3—61 Q}+(3—ﬁx Q]E(I ]
=x" {0-6(-9)x""}+(3-6x7)(5x")
= (5427 ) +15x% 3057
= 54x7 +15x" —30x7

=24x7 +15x
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(vl letf(x) =x7 (3 - 4x7)

By Leibnitz product rule,

J'(x) ZI'4£(3 —4x7 ]"‘(3_41‘"5)%(:{'4]
St {045 e (3
=x7 (2057 )+ (34 ) (4x7)

=20x"" -12x7 +16x7"

=36 127

(i) LetF o) = 2%
x+1 3x-1

re=l i)

By quaotiert rule,

i _x‘_|.| ........ X+ .H o .
,f'{.‘r:l= { (2} 2 { |} | d,t( ) {3 i}
(,H—E) (3x-1)
z_(x+I)(u}~2(|)]_{[3x—1)[gx}_‘{x:){3)J
(3““]]! (3x-1)

.2 _*ﬁf—zx—sf
(x+1) I (3x-1)
_ 2 __3.1'2—21'1
(x+1) | (3x-1)
-2 _:r{?rx—z]

(x+1) (3x=1)

erlvatlves/
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Question-10

Find the derivative of cos x from first principle.

Ans.

Let f (x) = cos x, Accordingly, from the first principle,

J'(x)=lim-

fr-wlp

f{x+h]~f{x]
h

cos(x+h)-cosx

= lim
Jyeall

“cm;xcnshusinxsinh-ms:r]

=hm
bt | b
, _mcmu(lm-.:nsh)-sin.minh_
= [im
l—sis B
[ ~cosx(1-cosh) sinxsink
= lun -
|'J-+I'I_ f;l h i
. I—cosh ... (=sinh
= —c0s x| lim — i xlim| ———
hi—sii h - i
) o l—cosh . sinh
=—cosx(0)-sinx(1) lim —————— =0and lim—— =1
freall b heslt g
=—8inx
S (%) ==sinx

Question-11
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Find the derivative of the following functions:
() sin x cos x (i) secx (i) 5 secx + 4 cos x
(i) cosec x (v) 3cot x + Scosec x

(vi] Ssin x — Goos x + 7 (vil) 2tan x - Fsec x

Ans.

NUPS://WWW.INAcd

erivatives/
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(i Let ¥ (x) = sin x cos x, Accordingly, from the first principle,

f'(x)=1lim

H—

f[x-t—h]—f{x)
h

sin {x +h)ms{x +h)—sinxcosx

H—l¥ h

1 \ ‘
=lim o [Zsm (x+#h)cos(x+h)—2sin xcos x]

N B .
= leﬁ[sm 2(x+h)—sin Ex]

. 1[ 2x+2h+2x 21+2h—2.1}
=lim 2cos -5in
.h_.-.nz}? 2
. |[ 4x+2h . 2&}
=lim—| cos sin—
JJ—pI:lh 2 2
o .
= mg[ms{zx + h]sm h]
. . sin/
=limcos(2x+ #).lim e
f—pi f—sib
=cos(2x+0).1
=¢os2x
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(i) Let f (%) = sec x. &ccordingly, from the first principle,

e +h)- £ (x)

(x)=hm:
£(x) = tim L)
+11)—sec
:Eimsec{x 1)—secx
[ It
miiml ! ]

h=0 | cos{x-+ /) " cos x|

1] cosx—cos(x+4) |
=lin—
el 1l cos _‘-cm{x-kfi}

[ : B
~2sin {_I_i;f_tﬁ ] sin [ ;r__f__“j J

o 2 2
= dim —

cosx ey COs (I - h}

C(2xw b ( fr]
"25!“ .................... -S'El] L
1 i 2 ) 2

= Jim— :
cosx el fp cos {1‘ 1 I:ﬂ}

a ho=
= lim
COsX it cos(x+h)
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2 )
I L

= dim
cosx o0 cos(x+ /)
Jr 2+l
E SI" ..... Eiﬂ ......... j ........ E
= Alim e . < /
cosx i, h sl eng I:r + .h}
- L 5
I sinx
= 1.
COSX  COSX
=gecxtan ¥

(il Letfix) = 5 secx + 4 cos x, Accordingly, from the first principle,

1 (J:) =lim

.y |

fx+h)-1(x)
h

— i 55-EC(I+h}+4CﬂS{I+h}—[fgcc_r+4cﬂsx]
= P
=5lim I:Stx (1-+h}_ sec xj + 4 lim {COS{I"‘R’} ~CO8 I]

Je—ald h Ji—slh h

I 1

' 1
=5lim— S dhim—| cos{x+h)=~cosx
W=t i cos(x+ ) cosx} fit a-’:r[ (x+h) ]

=5hm—

. . .
_ +41im —[cos xcosh - sin xsin /i —cos x|
=0k cosyeos(x+i) h

T8

1 _cnsx—ms(:rﬂf}—‘
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_zsm(x+x+hJ5jn[I—x—h
5 | 2 2

=—o1Iim— +4]imi[—cnsx{l—msﬁ}—sm vsin |
Cos X i=0 fp cos{x+ h) i+ 1
2sin] E&T._t.f!}sin[_f?_]
— .lim-l- \ 2 2 +4 —COSJ‘MIIM—Sianimm
cosx =0k cos (x +#) st h et h
i in[f_? -
2x4h) L2
sin| ——|.—,
s i
=——-Ilim 2 +4| (—cosx}.(0)—{sinx).1
coOs Yy Fp-ai} C{}S(I'i'h} [[ }[ ) { ] ]
= | lim lim 4sin x

5 sinx .
. d—dzinx

COSX COSXY
=5ggcxytany. —dsin x
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ol

h
s T
=——lim 2 + 4| (—cosx ) (0)—{sinx).|
COsy Aot cos(x+h) [[ »-(0) ) :|
: [2x+f?} i h
5 s | - 5 3 1:1{2
=——0 | lim = lim —4sinx
cosx | i cos(x+h) et R
5
5 .
P _Smx.l—-'lsi:}:r
COSX COSX

= Sgecxtan v —dsin ¥

(iv) Let f (%) = cosec x. Accardingly, from the first principle,

o A (3)
f(x)=lim Y

H-ad

1(x) “lunm[msec(.x+h} -:ﬂsecx]

=0 ',*

1l |
= lim —| — -

i _h _Sln{x -I—,Jt,') snx

_ ]“sinx—sin[ﬂhh]
= hm—| — :
=y sin(x+#)sinx

o
= lim— - -
felh fp sm{r+ !}}Sm X

erlvatlves/
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, [2x+h}. [ h]
- OS5 sy -
1 2 L 2

s Jy sin { x +/1)sin x

2 ) _f_f_)
= lim - _kz
o sin{x+ fr)siny
2x+h] [h)
=~ CO [ --------- - in| -

=K .
o sin{x+h)sinx | [f?J

_[_zeosx Y,
sinxsiny )

= —cosecy cot x
() Let Fi(x) = 3cot x + Scosec x. Accordingly, from the first principle,
. f(x+h)- S (x)
SE) ==
e 3cotx+ k) + Scosec{x+h)-3cotx— Scosec x
= h
1 1
=35I_iﬁﬂ; mt{x+£:l}—cmx:]+5!llmg[cnsec{x+h}—msecx} (1)
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Now, lim % [ cot (x+ ) —cot x|

=lim—

I_ms(x+h] 08 X
w0 h| sin(x+ k) sinx

i _L‘CPE[I+ h)sin x = cos xsin(x + fr)]

.;,_..l;-h- sinxsin{l‘"'h)
= Iirni_ sin(x-x-4) |

hlh fp _Si]'i,x.‘iin{-r + h]_
= |IIT'Il . Hm{_h)

=0 h| sinxsin(x+h)

[ . §in h] . I
R ]_""n— . Ilm N H
Wiy Bl sin x- Sin {x+ h}

o I - —cosec’x -(2)

sinx-sin(x+0) " sin’x

lim % [cnsec (x+h)- cosecx]

= Eiml : ! - .;
i+ fp _sm{x +h} S X
| _smx--sin[x-ln h]]

fial) g sin{:r +h}5i]1 x

o]
= limy — : :
hes sinf{x+A)sinx
X+ .
5 [_2_ | _*’f‘}sm[__’?]
. 2 2
=lhm— : :
st fp sinfx +h} 5in X
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(2]

k
Le]
o
&
ST,
]
L
+
=
e
|,
=
I-J|l".f"_"‘\

h
A
= him )

h+h sin{x+ /) sin

[2x+h]
=5

2
=lim

fi-sth 5111{ v+ .ﬁ}su‘l x| .’;.....u [fr]

S
=I5 X 1
sinxsiny

= —cosecy cot x -{3)

From (1), (21, and (3], we ohtain
F'(x)=-3cosec’x — Scosec x cot x

(vil Let f (%) = 5sin x - 6cos x + 7. Accordingly, from the first principle,

oy o LX) ()
J'(x)=lim P

il

=lim- [Ssm(lﬂr) 6cos(x+h)+7-5sinx+6cosx~7 |

Ti= J-I'.l

= !;’;ni[ﬁ{sin (34 h)=sin x} ~6{cos (x + h) - cos x} |

Ji—#i }-_;

=5 Iiml[sin{x +h)—sinx —Giiml[ms{x+h}—msac:|

hi—fl hi—sll

1 x+h+x) . (x+h—x Ccosxcosh—sinxsinh—cosy
=5lm~| 2cos 5 510 3 ISI 1

freadl h

h

erlvatlves/
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_h
§in -
=cos x{1-cos/
=5lm cas[zxﬂi] 2 —6lim[ cos x{ ’}_5'"151Hf?j|
fr—stl h fr—all .FI
2
?iﬂh
2 51 - .
=5[Itmcns["‘r+hﬂ lim —= mﬁ{(mms.x}{liml ms}?]msinxiim[—ﬁmhﬂ
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