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LIMITS & DERIVATIVES
Class Xl

Q1)

. x3-7x%2+15x-9
Evaluate: lim |[————
x—3 Lx*=5x3+27x-27

(x — 3) is the factor of both polynomials.

Sol.1)

3 2
. x°—=7x“+15x—9
We have lim | —————— ]
x-3 Lx*=5x°+27x-27

(x — 3) is the factor of both polynomials

x2—4x+3 x3—2x%—6x+9

x—3‘x3—7x2+15x—9 x —3 | x*=5x34+27x—27
—(x3 —3x2%) —(x* —3x%)
—4x%2 +15x — 9 —2x3 + 27x — 27
—(—4x2 + 12x) —(=2x* + 6x%)
3x -9 —6x% +27x — 27
3x —9 —(—6x% + 18x)

X 9x — 27
9x — 27

X

(x—3)(x2—4x+3)
(x—3)(x3-2x2-6x+9)

= lim |

(x—1)(x-3) ]

= lim [ >
x—3 Lx3-2x2-6x+9

Again (x — 3) is factor of D
(x=1D(x-3)
[(x —3)(x%2+x— 3)]

(x-1 ]

x2+x—3

= lim
x—3

= lim
x—3

_3-1
T 9+3-3

2
= —ans.
9

Q.2)

. t—4
Evaluate: lim [zx—]
x—2 Lx2+3V2x-8

Sol.2)

. x*-4
We have lim |5—=—
X2 Lx2+3v2x-8

= lim [_ (x?)*-@)? ]
" xoyz X2 +av2x—V2x-8
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_ (x2+2)(x?-2)

= ,}E{}i [x(x+4ﬁ)-ﬁ(x+4ﬁ)

(x2+2)(x+v2)(x—V2)
(x+4v2)(x—2)

= lim [
x-2

(VD' +2)(vz+v2)

T (VZ#a2)

_ ®(2v2)

ED)

—gans
5 .

TYPE: 3 RATIONALIZE
When rationalize: (V' —V );(V - function); (fnction —v ")

Q.3)

Evaluate: lim
x—4

=

1-v5-x

Rationalize both N & D simultaniusly

Sol.3)

. 3—V5+x
We have lim
x—-4 L1-V/5—x

— i _(3—w/5+x)(1+\/5—x)(3+w/5+x)]
= A=) (1% 3+ x)
— L [ (9-5-x)(1+V5-x)

= Ve B+vE i)

— i _(4—x)(1+\/5—x)]

- xl—I;r}L | (x—4)(3+V5+x)

— L '—(x—4)(1+\/5—x)]

= | (x-4)(3+V5+x)

_ —(1+v5-4)

~ (3+V5+x)

(14D 2
T 343 6

1
= ——ans.
3

Q.4)

Evaluate: ljm |Y&r2X-V3x
) x—-a V3a+x-2vx

Sol.4)

. [Va+2x—/3x
We have, chl—l;% [m]

Rationalize both N & D
i [(\/a + 2x — @)(VSa +x+ 2&)(\/(1 +2x + \/ﬁ)
" x2a|(V3atx - 2vx)(V3a + x + 2vx)(Va + 2x + V3x)

i (a + 2x — 3x)(V3a + x + 2vx)
" X (3a+x—4x)(\/a+2x+\/§)
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_ [ (a —x)(V3a + x + 2vVx)
" xma (3a + 3x)(Va + 2x +/3x)

i (a—x)(\/3a+x+2\/§)]
~ xoa 3(a — x)(\/a + 2x + \/ﬁ)

_ (\/3a+a+2\/5)
B 3(Va+2a+m)

_ 2Ja+2va
" 3(V3a ++3a)

__ 4@
" 3(2v3a)

_ @ _ 2
= ovava 3N

Q.5)

Evaluate: lim [m
x—-1 2x%4+x-3

Sol.5)

We have, lim [%
x—1 2x“+x-3

Rationalize both N & D
i [ 2x-3)(Vx—-1)(Vx+1)
 x-1|(2x2 + 3x — 2x — 3)(Vx + 1)
. 2x—3)(x—1)

= lim

1| (2x +3)(x — D(Vx +1)
.y (2x - 3)
Tt |2x +3)(Vrt 1)

B (2x —3)
T (2x+3)1+1)

TYPE: 4 lim (""‘“") = na"1

x-a xX—a

Q.6)

x1°—1024)

Evaluate: im( -
x>—=32

1
x—2

Sol.6)

. x10-1024
We have lim ( S )
X2 x°>-32

_ hm [x10_210]
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Divide N & D by (x — 2)
[ 10 _ 210

s x—2

—91(1_)rr% x5 — 25

x—2

'x10 _ 210
i [ 2]
_x-21 x—2

- x5 — 25
lim [ ]

x—2 xX—2

= {lim (=) = ma" 1}

=2(2)°
=2 X 32 = 64 ans.

7
Q7) Evaluate: lim
x—a

((x+2)5/3—(a+2)5/3>

X—a

Sol.7) (x+2)5/3—(a+2)5/3)

xX—a

We have lim (

x—-a
Substitution : putx +2 =y
Limits change: when x - atheny - a + 2
_ _y5/3 —(a+ 2)5/3_
lim
y-a+2 y—2-—a

[y = (a+2)s]
= lim
y-a+2| y—(a+2)

= g(a +2)7371 {lim (xn_an) = na"‘l}

= g(a + 2)2/3 ans.

Q.8)

(1+x)6—1)

Evaluate: lim ((1+x)2—1

x-0

Sol.8) We have lim (

x-0

(1+x)6—1)
(1+x)%2-1

putl+x =y, whenx - Otheny > 1
i [y® -1

- yl—r}}_yz—l

Divide N& D by (y — 1)

'y6_1

—qim |21

—lel_r)ri y2—1

| y—1
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6 _
lim [y 1
y-11Y 1
2 _
lim [y 1
y-11Y 1
6(1)°
5(1)t
=-=3ans
2 3 ny_
Q.9) Evaluate : lim {(x+x +2k) n}
x—1 x—1
2,..3 ny_
S0l.9) We have lim {(x+x +2) n}
x—1 x—1
2...3 ny_
— lim {(x+x 423 x™)=(1+1+1..n terms)}
x-1 x—1
- 2_ 3_ n_
— lim {(x D+(x2-1)+(x3-1).....(x 1)}
x—-1 x—1
= lim [x—_l + lim (xz_lz) + lim (xg_lg) + lim (xn_ln)
x—1 Lx—1 x—1\ x-1 x=>1\ x—1/ 77T x—1 \ x—1
=14+2(D+3(1)% +......... n(1)"t
=14+24+3+...n
_ n(n+1) ans
2
9 9
Q.10) If lim (x a ) = 9. Find the value of a.
xX->—-a a
9_(_A9
50l.10) | we have lim (x (-a )) =9
x-»—a \ x—(-a)

. 9-1 _ _ xn—qn _ 1
~oapt=s i (222 = na1)
=9(-9)% =9
=>(-a)f =1
=>a%=1

= a = +1ans.
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