EDUCATION CENTRE
Where You Get Complete Knowledge

EXERCISE:-13.1

Question 1:

) o limx+3
Evaluate the Given limit: =+

limx+3=3+3=6

Question 2:

lim [x - —]
Evaluate the Given limit; *" 7

) [ 22] [ 22]
lim|x— |=|n——
= 7 7

Question 3:

_  limar’
Evaluate the Given limit:

~

lrl_r:?m" =7 (I ) =n

Question 4:

Evaluate the Given limit; *** x—2

4x+3  4(4)+3 16+3 19

lim
4 x—72 42 2 2
Question 5:

lim —Im Fx ]
Evaluate the Given limit; **' x—1

10 5 Ly Rt a
i XX +]={ 1) +(-1) +I=1 l+1 _ 1
el x| “1-1 2 2

Question 6:
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(x+1) ~1
x

Evaluate the Given limit: |jm

v =wil

(x+1) ~1
X

lim

=il

Putx+1=ysothaty —» 1l asx — 0.

. . [-T+1)'ﬁ—| v -
Accordingly. lim =lim -
=} X =l J"_I
e
=lim-=
vy =1
R I
=51 lim
e X —if
=35
o (x+5) -1
.'.I|m( ) =5
r—sll x
Question 7:
A —x-10
L imeee—
Evaluate the Given limit; *** x" —4

a” .
= i ]

0

At x = 2, the value of the given rational function takes the form 0 .

3T —x—10
s lim -

a2 X

. {.r—E]{3A‘+ 5)
- !IJ'T} (x=2)(x+2)

Jx+3

= lim
=+ x4 2
3(2)+5

242
11

4

Question 8:

Created By Kulbhushan

www.Kulbhushan.freevar.com



EDUCATION CENTRE
Where You Get Complete Knowledge

Evaluate the Given limit: |jmy ;El
e Iyt —5x—3
0

At x = 2, the value of the given rational function takes the form 0 .

_ x ) {x—i](r+3}{f+9]
S lim— =
<=5 3 143 (T—j]{g";'f'l}
c+3) (7 +9
:lim{:l ]{1 )
i3 2x+1
(3+3)(3" +9)
2(3)+1
_ 6x18

b |

Question 9:

Evaluate the Given limit; **" ex+1

lim &0 _ a(0)+b b
=0 ex 4+ e0)+1

Question 10:

im

|

Evaluate the Given limit:

-y
o | —
|
—_—

|
i

lim—
=—|
1

-y

0

At z = 1, the value of the given function takes the form 0 .
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Put z° =X sothatz —1 asx — 1.

, L N
Accordingly, |||1? —= 1||1?
I |._ V— _1-_
=lim=——
x—l xX=
— 2_ I:—I
=2
!
~ lim =2
2=l :E _'I
Question 11:
Cax 4 bxte
lim a+b+e=0

Evaluate the Given limit: ** ex’ +bx+a

ax’ +bx+c n:-'[l}2 +h(1)+¢
1 ex’ + by +a c(lj: +b(1)+a

_a-l—h-l—-:'

a+h+c
=1 [(r+h+f:;t{]]

Question 12:

(I
+

lim &2
Evaluate the Given limit: **7 x+2

(I
+

lim &2
x=r—2 x+2

0

At x = -2, the value of the given function takes the form 0 .
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1 1 2+
" [ 2x ]
Now, lim *—= = lim ~—=
e r—5—1 -|[-_+2
= lim —l
L zx
__ -l
2[—2} 4
Question 13:
lim sIn ax
Evaluate the Given limit: **" bx
. sinax
lim
=] -fl.’f

0

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

Now. lim sin ax Min SII‘i ax ax
Jrepd I}x X l|.' ‘_ x
(am m] (u
=lim —J
y—pdd l‘ “'{' l‘ h
g|i [“'“”‘T] [x = 0= ax — 0]
4 lim S0
h =il J_'
_a
h

Question 14:

. sinax
lim

) L. - Lo, =0
Evaluate the Given limit; **" sin bx

. sinax
lim—
el gin by

La. b=

0

At x = 0, the value of the given function takes the form 0.
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y

[:-;in ax
= 0

ax

. sIna
Now, lim— = lim——
=i ginhx 0 [ sinbx

| = by

s b.‘f /
lim |f silmﬂ
_|'r£~"x<.'.'.'—r".k ax X — (}Zbﬂx—}ﬂ
\ J lim |'“5in b.r\‘| and x — 0= hx =0
by b':'|". fu* J
ff;] 1 . siny
:| x lim =1
bl 0y
_a
b
Question 15:
lim sin(m—x)
i —— 2
. . ., o J't[ﬂ:_ _!.;}
Evaluate the Given limit:
sinft—x
i ST %)
K31 ﬂ:[ﬂ:— _1.;}

Itisseenthatx > 1= (m—x) — 0

sin(m—x) - sin(m—x)
H.—.m_;::—ﬂ—mm
L [ums'””' =1}
T = y
1
n

Question 16:

T CcOs X
Evaluate the given limit: **" T—x
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Question 17:
T cos2x -1
im—
Evaluate the Given limit: **" ¢osx—1

. cos2x—1
lim —————
el cpsx—1
0

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

Now,
. cos2x—1 . 1-2sinx-1 X
lim ] = lim cosx=1-2sin 5
resll PVE T e |} oA X
Cosx 1-2sin” — =1 =
(sin® x
- 4 y""
11 e S X
= lim =lim—
=l . 4 X Tl
5N~ e
. 1N 2
= 2 X
)
[‘Tj- 4
¥
= A

=4
. §
sin”
lim =
vl (,\'
\ 2
r Sin X ‘|
oy ) X
=4 Y= l=——=10
sin
lim =
T X
2
- . siny
=4— l]lﬂl — = I}
1 17—l 1
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Question 18:

lim Gy XCcosx
Evaluate the Given limit: **"  bsinx

. GY 4 XCcosx
lim———
sl hgin x

0
At x = 0, the value of the given function takes the form 0
Now,
_ax+xcosxy 1. x(a+cosx)
lim——————=—lim——
v=0 hsinx b=t sinx
1. x
=—lim| —— |« lim(a +cos x)
b=t siny ) 0
=—x———xlim(a+cosx
(. sinx) n—m{ )
lim |
(L‘—.&D X A

:%x{mmsﬂ} [“msmx = I}

K—il X

a+l

h

Question 19:

. . limxsecx
Evaluate the Given limit: ¢

: . X 0 0
lim xsecx = lim = =_=1)
il —beosy cosl ]

Question 20:

I gin ax + hx boashe0
im——— a,h,a
Evaluate the Given limit: **" ax +sin hx
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0

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

Now,

o osIngx + by

lim—

el gy +sin by
51N e

]m' + by
= lim >

ax
) ( sin hx
ax + fJ.T|

\

bx

h!

sinax | _
Jx lim (ax) + lim by
sl

[
lim
I‘-..w_}“ I'.'!.T

vl

. . . sinbhx
lim ax <+ lim bx| lim
F—pil =l

hy—ale X

[As x — 0= ax —» 0 and bx — 0]

=2+ = lim

=y

lim {ax )+ lim bx [ . :|
sinx _

lim aax + Lim by

x5l x5l

lim (ax + bx)

— x—l

B Iilq{m + bx)

=lim(1)
=1

Question 21:

. lim(cosec x—cotx)
Evaluate the Given limit: =

At x = 0, the value of the given function takes the form = —oc,

Now,
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]___'Lr_lg (cosec x — cot x)

. 1 COS x )
=lim| — —
w0l sin

sin
. 1 — cos x

= ||]11| _
x—e 0 S X

-

Ll—cosx R

x

= I|1‘r1l =

i |/si]1 .TJ

L X

I —cos x

linmn
. L -_T
. sin x
lirm
o el o
0 R 1 —cos x . sim x
= — lirm ——————— = 0 and lim =1
1 x—pd % S .
=0

Question 22:

tan 2x

lim
T
.\.—5‘1_ X —

T 0
At 2 the value of the given function takes the form 0.

b8 T
X=——= X ==, y—=l

¥
Now, put 2 so that
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i "
L
tan 2| }-‘+—J
V2

tan 2

) X L.
s lim = lim
T m y =l v

7 X—— .
2

K=k

t: 2y
_ lim 207 +2y)
vl y

. tan2y
=lim
y =pi} W

o

. sin2y
= lim
vy eps 2y

. [sinl}- 2

= lim *
=0l 2y J
i

Cosin2v) o 2
lim = |= lim
l“z'l.—ill 2} cOs 2}_,'

R

cos2y

vl

.

Question 23:

2x+3,

. |
Find *H'I‘]'f(x) and 1 fix), where f(x) = 3(x+1),

The given function is

2x+3, x =10
) = 3(x+1), x>0
lim f(x)=lim[2x+3]=2(0)+3=3

lim

=il

£(x)=1lim3(x+1)=3(0+1)=3

sdim f(x)=Tim f(x)=lim f(x)=3

x=ll x=+l' x—ll

lim £ (x) =lim3(x+1)=3(1+1)=6

K-l
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[lau1{rt+2;.‘}= tan 2}]

[}-‘—}ﬂ::sZ}'—‘.vU]

. sinx
lim =1
% =i} Y

r=1{)

x =)
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lim j'{x}:]irr.l3[x+]}:3{l+l]:ﬁ

veml”

+ lim flx)= lim flx)=lim f(x)=6

Question 24:

Find L'I—Tf(x), where f{x) = =1, x=l

The given function is

-

.f(x}={

o

e

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

x—+l

]imf[.r}:linll[—x:—l] =1 -l=-1-1=-2

x—+l'

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

x—+l a0

Hence, lim /(x) does not exist.
il

Question 25:

H . x=0
x
lim 0 x=10
Evaluate =~ f{x), where f{x) = '** )

The given function is

Hﬁ x=l
X

fx) = 0, x=10
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|Ir‘!|lj = ]I[}l}l|:| q

= |1I‘I1(—A] [Whenx is negaitve, |:r|= —:r:|
LoX
(-

w—sll
1)

=lim

a—+l

lim / M‘J'm[—.q

X
] [ When x is positive, |x[=x]

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

Hence, lim f(x) does not exist.
a—+l)

Question 26:

~lim
Find == f(x), where f(x) =

The given function is
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— x=0

f(x)=1
0,

lim £ (x) = lim [i]

Tl |x|
x—i} o 1

=lim |:L:| [When x =0, |1| = —.1::|

=lim (-1

X =pi}

—

fim /() = fim H

¥l P |_~|;

=lim [—} [When x =10, |1| = .r:l

K—iF x

=lim(1)

K=k

It is observed that lim f(x)# lim f(x).
x—wll x—ll

Hence, lim f{x}dﬂe& not exist.
a—all

Question 27:
o im _ x5
Find =5 f(x), where f(x) =

The given function is f{x) = x| -5 :
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I_il'? flx)= |]1T‘I D\ - 5]

=lim(x-5) [ When x>0, [x|=x]
e
=0

fim £ (x) = lim (|x[5)
= lim(x-5) | When x>0, [x]=x|
=5—.5

=0
~ lim If[_r} =lim f(x)=0

Hence, lim f (x)=0
Question 28:

a+bx, x<1
4, x=1

_|b—ax x=1 o Jim _ .
Suppose f(x) = and if =1 f(x) = (1) what are possible values of a and 5?
The given function is

a+hx, x<1
F(x)=194, x=1
h—ax x>1

lim F(x)= ]ﬁiry[u+h,\:} =a+b
lim f(x)=lim(h-ax)=bh-a
v=sl" i—l

=4

It is given that Iin}_f{x) = f(1).

+ lim flx)= lim (x)=lim £ (x) = £ (1)

=a+h=4and b—a=4

On solving these two equations, we obtainag =0 and b =4,

Thus, the respective possible values of @ and b are 0 and 4.

Question 29:

Let @is @as wees »be fixed real numbers and define a function

Created By Kulbhushan www.Kulbhushan.freevar.com



e EDUCATION CENTRE
Where You Get Complete Knowledge
fx)=(x-a)(x—-a,)..(x—a,)

lim lim
What is "=« f{x)? For some F s Gy 4, compute = Sx).
The given function is fx)=(x=a)(x=a)..(x-a, }

lim £ (x) = lim[ (x~a)(x~a,)..(x~a,)]

{me- oo o]

=(a,—a g —a)..(a—a,)=0

Now, !I_I’r‘]I Sx)= EI_IE [(I— a)(x—a,)..(x—a, }:I
= |:IT||I‘:{1 -4 }][Iim {x— i, ]]...[lim{x -, }:|

kil r—rd

=(a—a)la-a ). a—a,)
slim f(x)=(a—a)(a—a.)..(a—a,)

Al

Question 30:

|x|+l, x<0
0, x=1
1f fix) = (=1 x>0

lim
For what value (s) of a does = fx) exists?

The given function is
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|,1'|+ l, x<0
S(x)=10, x=0

-1 x>0

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

=—0+1

=1
lim f (x) = lim (|2 ~1)
=lim(x~1) [1fx>0, [d|=x]

=0-1

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

x—wll =il

I-i_'f.'. f(x)does not exist.
When a <0,

lim f(x)=lim (|x|+|]

=lim[—x+|} [x{n{ﬂ::r |.r =—,r]

=¥

=—g+1

]Lﬂl f(x)=lim {r| +])

vt

=lim(-x+1) [ne:x::[l:} |.r =—.r]

=¥

=—g+l1

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

N+

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

When a >0
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lim f(x)= Iﬂn (|x]-1)

K=

=lim(x-1) [EI' < x<a=> |1r| = Jr]

X—*d

=a-1

lim f(x)=lim (|x|-1)

r—bil T=hil

=lim(x-1) [U-:: a<x ::-|Jr|=x]
=a—1
s lim _,‘f'[x} = lim _f'{.r:I =a-1

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

lim f(x)

Thus, = exists for all a # 0.

Question 31:

. f(x)-2 .
. . lim— =7 limf(x)
If the function f{x) satisfies **' x -1 , evaluate ! .

= Iimf{x}—limi =1

i+l x—el

:‘;-limf{x}—Z:{]

yenl

slimf(x)=2

xeal

Question 32:

mx” +n, r<0
Sx)=1nx+m, 0=x<l

3 . lim f( x lim f'(x
If X m, ¥>1 . For what integers m and n does =+t /() and -=->'f( )

exist?
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The given function is

mx” +n, r<0
Sx)=1nx+m, 0=x<l
nx” +m, r=1

lim f(x)=1lim{mx’ + n)

x—ail K=l
=m(0) +n
=#

lim f(x)=lim(nx+m)

y—ai]" ¥ —i]
=n(0)+m
= M.

lim f(x)

Thus, =0 exists if m = n.

lim f(x)=lim(nx+m)

| a—+l
=n(1)+m
=m+n

lim f(x)=1lim (nf +m)

s 1=l /
= n{l}J +m
=m+n

sim f(x)= !iﬁ‘_t flx)= |LIIT|1f{‘C]

T

lim f(x) . _
Thus, = exists for any integral value of m and n.

EXERCISE:-13.2

Question 1:
Find the derivative of x> — 2 at x = 10.

Let f(x) = x> — 2. Accordingly,
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F(10+h)= £(10)

100 = lim
Jf { J fi—lb .I'I'I
[{mmf —2]—(”12—2}
= lim
Je—x0l h
0P+ 2008+ H 2107 +2
= lim
Teosll h
20h+ h*
= lim
fpeall h
=1im(20+/)=(20+0)=20

Thus, the derivative of x> — 2 at x = 10 is 20.

Question 2:
Find the derivative of 99x at x = 100.
Let f{x) = 99x. Accordingly,

mnm} £(100)

1(100) = iy
100+ k) —99( 100
—iim 2L +j (190)
fi—ell h
L 99 100+ 9% —99 5 100
= lim
Jr—#ll _fjl
09/
lim—
Jr—li T
=1im(99) =99

Sp=l}

Thus, the derivative of 99x at x = 100 is 99.

Question 3:
Find the derivative of x at x = 1.

Let f{x) = x. Accordingly,
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.f';{l}—lim‘f{”h} /()

h—) 1

= |j]ﬂw

] }Ii'

. h
=lim—

Jr=ali h
=lim(1)

=l

=1
Thus, the derivative of x at x =1 is 1.
Question 4:
Find the derivative of the following functions from first principle.
Hxy-=27@0)(x—-1)(x-2)

1 x+1

(i) ¥ (iv) *—1
(1) Let f{lx) = x* — 27. Accordingly, from the first principle,

I_f'[x-l—.l’r}—lf'[r}

F(x)=lim=—
|:|[x +Fr]3 —3?:|—(x3 —3?)
=lim
Jp—all Jl?
lim o+ 43 h+3xh - x
Tr—all h
“lim W +3x h+3xh
Jp=sld .h

= |im(h: +3x" + 3):!:]

Ji—li

=0+3x" +0=3x"

(11) Let fix) = (x — 1) (x — 2). Accordingly, from the first principle,
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Flx+h)=r1(x)

f(x)=lim

=] h
_ “m[.‘r+h-|][.‘r+ﬁ-2]—{x—I}[_\'—E}
h—0 h
. (_3.'3 +hy—2x+hx+ i —21"?—,1'—h+2]—(f —2.1'—11—2}
= lim h
 (hx+hx+ R =2h—h)
- lfl-r'l:'l h
_ fin 2P+ i =3k
h—st h
=lim(2x+h-3)
=(2x+0-3)
=2x-3
L Tx)=— . -
(111) Let x" . Accordingly, from the first principle,
., o flx+h)=f(x
f'(x)=lim A i ()
o
= 1im—(I+H}- al
01 h

[y —(x+h)
. {_1]

=0 f| o x? (x +h}:

=lim—

ol fF_ Xt [1‘+h]:

|| —h* —2hx
=lim—| ———
0y X x+h

y
—h=-2x
= lim
“”[ 1+J'} ]

l}"x -2

x(x +{I} s

| _.'li: —x =k —Ein']

x+1
x)="—n
(iv) Let ) x=1 . Accordingly, from the first principle,
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i Sx+h)=1(x)
K {T} lim p

x+h+l x+1
Hm[r+h—l - x—l]
-0 h
H (x=1)(x+h+1)—(x+1)(x+h-1)
[ (x—1)(x+h-1) ]

| _[x3+h_r+x—x—h—l)—[x3+h_r—:r:+x+h—|)
=0 Jp (_r—l}{_w:w’? —l}

- Iiml_ ~2h
0k (x— )(x+h-1)

= lim =2
D (x—l](r+ﬁ—l}
N -2 =2
GG (x-1)
Question 5:
For the function
10 " 2
flx)="—+ s+ x+]
100 99
Prove that f1(1)= I{J{]f'[ﬂ]

The given function is
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1TH LHy

X
+ot—+x+1
100 99 2

. d| M x’
— f(x)=—| —=+—+. 4+ —+x+]
dx d| 100 99 2

10} By b
i,,r"(nc]I:i B R |+...+i 4 .r]+i{1}
cdx de! 100 ) dxl 99 | el 2 ) dx elx

. (. :
On using theorem ;—(v ): nx""', we obtain
X

] s -
i;’[x}:mﬂJr +1;u;~x o0
e’ 100 099 2

=x"+x "+ tx+]
()= L x+]
At x =10,
f(0)=1
Atx=1,
)= 1"+ 1+ =1 o+ 1+ ] =1x100 =100

1EHT Egrmns
e, /(1) =100% 7' (0)
Question 6:
Find the derivative of X" +ax" " +a’x" " +...4a" 'x+a" for some fixed real number a.

Lot J(x)=x"+ax" " +a’x" " +..+a" "k +a’

i

f"(.‘r}:T{:f“' +ax" +a'" v d o+ u"]
ax
f! " E! = 2 '“r =2 ] d . 1] d
=E(.‘l{ }+EJE[.1 j}‘l‘ﬂ d—r(‘h ]+...+fi’ IE{J]'F(F E[l}

. i 0 .
On using theorem d—.'l.'” =nx"" . we obtain
b

F(x)y=m"" +a(n-1)x"" +a* (n=2)x""+..+a"" +a"(0)

=nx"'+a(n-1)x""+a’ (n=2)x""+..+a""
Question 7:

For some constants a and b, find the derivative of
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() (x — a) (x = b) (ii) (ax* + b)* (iil) *¥—b

(i) Letf(x) = (x —a) (x = b)

= f(x)=x"~(a+b)x+ab

sf(x) = i{x: —(a+ h}x+m’3)

ey

. d n - -
On using theorem T{‘r )=nx"", we obtain
X

f(x)=2x—(a+b)+0=2x-a-b

-

(i) Let /(¥)=(@x"+0)

= f(x)=a’x"+2abx’ +b’

s (x)= di[fr:x* +2abx’ +5°)

a9

. d -~ ]
On using theorem e nx"" . we obtain

(X

S(x)y=a’ (4,1."1] +2ab(2x)+b7(0)

=4a’x" +dabx

= dax [a.xz + .h}

Let/ (x)= 3=

(iif) (x-8)
ot

By quotient rule,
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o N e i 3
f'*{x}z[x_b]d-’f (x—a)—(x n]ﬂ{Jr (x—b)
' [x—b]:
_(x=b)()=(x=a)(1)
(x—b)
=x—ﬁ—x+a
(x=b)
a—bh

(x-bY

Question 8:

L Lol

X —a

Find the derivative of X¥—& for some constant a.

L n

Letf(x)= Ir:z
o3

By quotient rule,

()= (x—a) 0 {_r -a }—{r -a } (x—a)
(+—a)
[I—a](.iu'"" - D)—(I" —fr”)
) (x—a)
_m —any" —x"+a"
(x—a ]:
Question 9:

Find the derivative of

Ex—i

() A3 Gr+3x-Dx-1)
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e EDUCATION CENTRE
Where You Get Complete Knowledge

(111) x2 (5 + 3x) (iv) x° (3 — 6x7°)

b

2
(V) x* (3 —4x7) (vi) x+1 3x-1

f'{x}: 21‘—5

(i) Let 4

(ii) Let f(x) = (5x + 3x — 1) (x — 1)

By Leibnitz product rule,

(x)= [5.‘('1 +3.r—l)i[x— I]-I—{x—l}i(irj +3.'c—l)

(527 +3x=1)(1)+(x-1)(5.3x" +3-0)
=(5x" 4 3x=1)+(x=1)(15x7 +3)

43— 14150 +3x 15 -3

5
=20x" = 15x +6x -4
(111) Let f(x) =x 3 (5 + 3x)

By Leibnitz product rule,
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=x 7 (043)+(5+3x)(-3x )
=x7(3)+(5+3x)(-3x7)
=3x " —15x" = 9x~"

=—6x —15x~"

o
:—33‘"|2+E]
Loox
=———(2x+5
T (20+3)
-3
F[S-FZT}

(iv) Let f(x) =x* (3 — 6x°)
By Leibnitz product rule,

7= 30" )+ (305" ()

dx Sy
=x {{] - t‘r{—‘}] x } +(3 - E&x"}][S.ﬁ:" ]
= [54.:"" _)+ 15x% =305~
=545 +15x" =305~

= 24x7 +15x"
24

3

X

=15x" +

(v) Let f(x) =x* (3 —4x?)

By Leibnitz product rule,
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% (34 (3w ) (1)

E dx

=
X

%
—
-
R
I

=20 =127 #1627
=367 —12x7

12 36
== Ti I.J;|||

(vi) Let f(x) = x+1 3x-1I

o d( 2 df ¥
f {1:'_.‘.4{1'[.‘(4"] ﬂ'x{l'f_l]

By quotient rule,

()= {*"+|]::T{2}—2:i{.r+l} ) {3.\'—I]i(f)—:rj i{?rx—]}
(x+1) (3x-1)
__(.1'+|)[(1}—2[|}]_[(3.‘r—I}[E_t}—(_rl){3):|
) Grol)
-2 __fh‘f:—z:r—l'c?}
(x+1) (3x—1)

_ 2 (32 —zf}
(x+1)" | (3x-1)
-2 x(3x-2)

(x+1) (3x-1)

Question 10:

Find the derivative of cos x from first principle.

Let f/(x) = cos x. Accordingly, from the first principle,
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., . flx+h)=f(x)
J( {xj - !Jlﬂ h
coslx+h)—cosx

= lim ( ]

Fr—all h
_ | COSxC0S 1 - sin xsin h— cosx
_nl.'—H'_ _r{?

_ _—ms:r{l—cmh}—ﬁinxsinh}
=lim

f—li h

[ =cosx(1-cosh) sinxsink
=lim -

b h h

_ l—cosh} . (sinh)
=—cosx| lim —sinxlim —|
d—=ii 1 fe—ill h /l
. . l—cosh
=—cosx(0)-sinx(l) []f,"... P
=—3inx
S (x)=—sinx

Question 11:

Find the derivative of the following functions:
(1) sin x cos x (i1) sec x (ii1) 5 sec x +4 cos x
(iv) cosec x (v) 3cot x + Scosec x

(vi) 5sin x — 6¢cos x + 7 (vii) 2tan x — 7sec x

(1) Let f(x) = sin x cos x. Accordingly, from the first principle,
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Where You Get Complete Knowledge

sin(x + /) cos(x + /) —sinxcos x

= lim
H—ll '.‘}

1 , .
= lim E[Esm(x+!r}c05(x+h}— 2sin xcos x]

)

N ) .
= !."Hﬂ[smz(" +h)—sin 2,1.]

o1 2x+2h+2x |, 2x+4+2h-2x
= lim 2cos -sin
.'I—MJ_ 2
. |[ 4x+2h . 2;;}
=lim—| cos sin—
=) h 2
L .
=!I-IBE cos{21+h)smh]
. . sin#
= limcos(2x+ k). lim q'? '
—) — il
=cos(2x+0).1
=¢0s2x

(i1) Let f (x) = sec x. Accordingly, from the first principle,
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Jx+h)-f(x)

“(x)=lm
f(x)=lim ,
x+h)-secx
:“msec[\ 1)—secx
et h
| ] |
lim—

w0 fo| cos(x+h) cosx

=lim—

h—D

-_— =

cosx —cos(x+h)
cosxcos(x+/1)

o (xx+h (x—x—h
—2sin |5111|
[T 2 ) N 2 )

cosx cos(x+/)

C(2x+hN 0 Ry
2sin sm| J
\ 2 7
, = W -

| ;
dim— -
cosy 0y cos | x h}

()
. SN
(2x+h) L 2)
l )R

kZJ

5in

e

! lim
cosx el cos[x [ h]

Y C(2x+h)
| sin

\ 7 |
L -/

r}' N
~=4 lim

— _I'
cosx ffull. |'K R i cos(x+ k)

2
1 1 sinx
COSX COSX

=secxtanxy

(111) Let f(x) = 5 sec x + 4 cos x. Accordingly, from the first principle,
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flx+h)—1(x)

EDUCATION CENTRE
Where You Get Complete Knowledge

[cos{r +h)—cos :r:|

h

==

_ i 3see(x /) +4cos (x+h)—[5secx+4cosx]
it h
L [Scc[xﬂ'w}—ﬁtt x| )

= T

=5lm— : :

=0 h| cos(x+h) cosx

1
Fdlim—| cos{x+h)—cosx

... 1| cosx—cos(x+i) 1 o
=5lim— +4lim —[cos xcosh —sin xsin 1 —cos x|
=0 cosxcos(x+h) iy
S x+x+h) . (x—x—h"
) —2sin |sm| |
- . \ I, . . .
= lim — - +4lim — —{:usx[l—cosﬁ]—smxsu‘u’r]
cosx i=i g cos[_y+}'}} bt Jy
ao (2x+hy [ R
3 —2sin sm| - | .
2 . | L 2 ). B {l —I:DS;}] i . sinh
= lim— + 4| —cos x lim =———= —sin x lim
cosx h i cos (x +h) st h hsl oy
. [h )
sin[ 2
. (21‘+h\' Yy
s .
L2 ) E
3o 2 .
= dim = +-l[[—cusx‘}.[ﬂ}—{5mx].I—|
cosx B0 (:05{.1: -|—h} '
([ 2x+h) . [ h
=111 1 s1n
v I T j v
= | lim ~. lim —4sinx
cosx | 0 cos(x+h) v h
2
5 sinx )
= : d—4sinx
COSX COSX

=Sgecxyianxy.—4smnxy

(iv) Let f'(x) = cosec x. Accordingly, from the first principle,

Created By Kulbhushan

www.Kulbhushan.freevar.com
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F(x)=lim flerh)= /()

h—ai} T

L . 3 ] ~ SO IR ~ )
S(x)= lim hLmse;(m +h}—mseuJ

—

. 1 1
=lim - ;
Fopdi I; _Sln [,‘lf+h‘} sinxy

sinx —sin(x+/h)

==

=lim

Tl

sinfx+h)sinx

(.T+JI.'+JIFH' C(x—x—=h"
2eos J-L-:m |

- -

—1'1111i - -
W0 fy sin(x+/i)sinx

.

2x+hY L M
| 3111| - |
1 2 ) 2
0 sin(x+/)sin x

A

(2x+h)
—cusl :

2 _.-'I f j'il Y

2
ray.

- h
sin|
L=

e

=i
r.l]l-l- SI11 [_\‘ + fl‘] sin x

( (x4 i) h
cos

) | 2
=lim| ———————= |, .
w0l sin(x+A)sinx | 2, [f-'f]

L2

W .

r 5
— L0 X
=
51N X SN X

= —COsecycoty

(v) Let f(x) = 3cot x + 5cosec x. Accordingly, from the first principle,
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mf{x+f.‘r}—f[x}

£(x) =1

=20 fa
y 3cot(x+h)+ Scosec(x+ ) —3cot x— Scosec x

= lim
fi—ld I

=3 liml[cm{x+ h)—cot .'r]+ 5 Ijml[cmcc[x+h}—mscc r] (1)
- fr—l h - fr—l} h - i

Now. lim % [cm (x+h)—cot ,r:l

=lim—

1 _L‘ns[x+ﬁ] ~cosx
w0 k| sin(x+h)  sinx

= lim - -
=+ fy sin xsin(x+/)

1 sin(x=x-h) |
= lim—
vt fy _Hil'i.l'.‘iiﬂ (x+ Jrl‘]_

1 _L‘(}S(J( 1 I.i) 511 X = COS X Sin (.‘c + f?}}

=|I|T'il . ﬁlrt{_h}
= h| sinxsin (x+ ”’]-

[ . sin h] : 1
=—| lim—— |.[ lim— :
PR b sin - sin (x + fr}

1 . 2
=_]. = — = —C058CX (2
sinx-sin(x+0) sin”x ) { )
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EDUCATION CENTRE
Where You Get Complete Knowledge

1
lim — [c::rscc (x+h)- coscm‘]

il 1

= lum—| — : - .]
it fp | sin {.1:+f1r} sinx

| sin .r—:;in[x-{-h]]

= lim—| — ;
it fr | sin [.1: +h)sinx

_,.I [_1'+.'l.'+:{i) (.r—.r—.fa]
2cos -sIn
2 2

]
= lim —

i fy sin(x+/A)sinx
Fq {2_\‘+ﬁ} . [ F:J
Z 05 S| =
o 2 2
=lim— : ;
i fp sin( x -+ /r)sinx

51N
2x+h [
=C0s .

2 [

= lim —
v s x + fr)sin x

[21+h]
—Cos N
= lim -

e sin{x+h)siny | 7, [h]

r
=058 _l
sinxsinx )

= —cosecy cot X -(3)

From (1), (2), and (3), we obtain

S'(x)=—-3cosec’x — Scosec x cot x

(vi) Let f(x) = 5sin x — 6¢cos x + 7. Accordingly, from the first principle,
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7(3)=tim T =)

fi—ip _h

=lim L[:‘rsin{x +h)-6c0s(x+h)+7-5sinx+6cosx—T]

Tl

= Li_]ﬂ%[i{sin (_'r + h) —5in _'r} - 6[:.‘:05 (x + .h) — 08 TH

=5lim l[ﬁin{.‘i +h)-sinx]|-6 ljml[mﬁ{x+h}—cmx]

Ji—sll h fi—sli f_l
.1 x+h+x) . (x+h-x) . cosxcosfr—sinxysinfi—cosxy
=5lm-—| 2cos 5in | —6Glim
dr=pll h 2 A fa=pdl _|||—Ir
. x4+ . | —cosx(l—cosh)—sinxsinh
=:':I|ml Ecns[h h smE —6lim { )
=l . 2 2 Tr—+11 h
sin )
2x | —cosx(l—cos/ in xsi
=5lim cns[ ‘-Hj] 2 —15|1n‘1{ 005 x(1 - cos }}— S Asi h]
=l h dr—sll h h
2

. h
- sin PRI .
=5 Iimms(“mﬂf] lim— 2 |6 {—msx}[liml cosh |—sinxljm[ﬂw
s 2 i h h h o

il hr—=0) 1 h—l

=5c0sx. I—Er[[—cos.‘c}.[ﬂ}—sinx. I]

=5cosx+0s5mnx

(vii) Let f(x) = 2 tan x — 7 sec x. Accordingly, from the first principle,
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f'(x)=lim T (x+h)=f(x)

i1} 1

= lim : 2 tan [Jf i J’r] hec[ h) 2tan x4+ Tsecx

fi—il fy .

—l||1'1|'|I ,:,|7 {td]‘l 3 tan.t} ?{sec{xlh} secx}__

= I.-.]m I:ta.n x+h) tanx] ?!_Im& FI:';EC x+1h) secx:l
)

s1n [ +fr

- Si0 X 1 | 1

2him— —Tlhim— —
0y cm[t I;r) cosx 50 il cos(x+h) CoS X |

2|1111]— 51n(1 [ fr)cm X alll,\'cns(.t [ h}__?]imi_cusx L‘m(r [ J'J)_
it fy i COsX um{:r [ f:r] ] =0 | cosx u:u:m[ fr) ]
- 5 5”1[" Xtx+h ‘SII1|'" x—x—h ‘]

—2lim~ sin(x+/-x) '."'limi 2 L 2

=0 f1| cosxcos(x (x+h) *0 fy cosxcos(x+h)

Ty .'"
Zsin[ -HII i h

51 I
=2hm | - '?llm—
Jr—sib | h J CUS.‘-CGS[-""- . h] b .I'riII COs \.CC‘E‘- XA h

( [ (2x+h0 )
. ' sin
Cosinh | | . s 5 2 J
:2| lim lim 71 lim = || m 4
Lo )| et cos xeos( v+ i) e B || >0 cosx ms( (+ )
'-..- 2 Ay g
. &
| snx
=21 ——7 l| _ |
COSXCOSX | COSXCOS Y

i
=2sgec x—Tsecytanxy
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