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Class 11 Limits & Derivatives

Class 11th
Q.1) I S G ind &
Ify—1+1!+2!+3!+ ........ oo,Fmddx
2 3
Sol.1) We havey =1 i O e, (i)
1 2t 3
Differentiate both sides w.r.t x
2
Wl Zy3
dx 1 2 3!
2
Y1444
dx 1 2
dy _ .
Y e From eq. (i) ans.
Q.2) ; x
Evaluate xllgl+ ([x])
Sol.2) Putx=34+h&h—-0
— i ( 3+h )
= o0 \[3 + A]
L. (3+h [3.1] = }
—}Ll_r}(l)( 3 ) .......... {[3-01]:3
==-=1ans.
Q.3) . . X\ _ .
If chl_r)% (sm(mx) cotﬁ) 2. Findm

Sol.3) ; ; )
We have chl_r)rtl) (sm(mx) cot Ji) 2

sin(mx
= lim # =2

*>%\ tan (%)

| X mx
= lim mx =2
x=0 tan(i)
V3/ ., X
\ &) E)
V3
_1><m_2
- ==
1X——
V3
— oy — 2
m—ﬁans
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Q.4) ) =1—x+x%—x3....—x% + x100

Sol.4) We have f(x) =1 —x + x% — x3...—x%% + x100
Differentiate both sides w.r.t x
ff(x)=0—1+42x—3x2%......... —99x% + 100x19°
ff)=—-1+2-3......... —99 4100
ff1)=—-(1-3-5....999+2+4+6.....100)
=—(14+34+5...99+(2+4+6...100)
AP.a=1,d=2,n=>50 AP.a=2,d=2,n=50

50 50
= =5 [2+(49)2] + 5[4+ 49 x 2]

= —25(100) + 25(102)
= —2500 + 2550
f'(1) =50 ans.

Q.5) Let £(x) = {xz —lia<x<?2

X432 <x< 3} find the quadratic curve whose roots are x]lgl_ f(x)and

Jim 1)

Sol.5) lim f(x)

x—2"
= fip =)

Putx=2—-—h&h—-0

=}lli_r)r(1)((2—h)2—1)=4—1=3

Now xlirglJr(Zx + 3)

Putx=2+h&h =0

;li_r)r(l)(2(2+h)+3)=4+3=7

Given 3 & 7 are the roots of the quadratic curve x? —(sum of sum of roots) X +product of
roots =0

x2—=B+7)x+21=0

x? —10x + 21 ans.

.6 M1—cos(6x)
el Evaluate lim <1+S(6x)>
xoo ‘/E(E_x)
Sol.6 [M—cos(6x)
) We have lim 1+S(6x)
-1\ V2(5-x)
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2 — sin?(3x)
S

V2 sin(3x)
V2(3-%)

Putx=§+h&h—>0

W[

sin(3 (% + h))
= - lm| ——=—7—
3th-3

(sin(nh+ 3h))

. (—sin(3h)
= —lim (522
h—0 h

_(sin(3h)
= lim ( 3h ) X 3

h—-0

=1x3=3ans.

Q.7) cot? x-3 )

Evaluate lim (
T \cosecx—2

X——
6

Sol.7) We have lirr}r(

L
*7s

_ (coseczx—Z -1 —3)
= lim
cosecx — 2

cot? x-3 )
cosec x—2

N
*~%
~ [cosec’x — 4
=lim|———
x_,% cosecx — 2

((cosecx + 2)(cosecx — 2))

cosecx — 2

= lim
T
x——=

6

=cosec(Z)+2=2+2=4ans.
6

7 545
Q.8) Evaluate lim (ﬂ)
x—1

-1 \x3-3x2+2

Sol.8) Since lirq & (x — 1) isthe factorof N & D
X—

x6 4+ x5 —xt—x3—x2-x-1 x2—2x—2
x—1 ‘x7—2x5+1 x—1|x3-3x2+2
—(x7 —x°) —(x3 —x?)
x®—2x5+1 —2x% 42
—(x% — x5) (—2x? + 2x)
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—(—x5 — x4) —2x+2
—x*+1 X
—(—x* +x3)
—x3+1
—(—x3 + x?)
—x%+1
—(—x% +x)
—x+1
—x+1
X
i =D+ x> —x*—x3—x2—-x-1)
b (x—1(x%2-2x-2)
141-1-1-1-1-1 2-5 -3
= ="=""=—1ans.
1-2-2 3 -3
Q.9) Evaluate lim (M)
x-0 X
Sol.9) | LH.L lim (M)
x—0 X

Putx=0—h=—-h&h-0

in(—h
(),
h—0 —h

RH.L lim (2221)

x—0 X

Putx=0+h=nh

I [sin h| N sinh
oo\ h —hl_r)r(1)< h )

=~ lim f(x) does not exists
x—0

L.H.L # R.H.L
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