FYJC - MATHEMATICS & STATISTICS

PAPER -1

LIMITS

Pg 01
LIMITS OF ALGEBRAIC FUNCTIONS

Pg 24
LIMITS OF TRIGONOMETRIC FUNCTIONS

Pg 41
LIMITS OF LOGARITHMIC
& EXPONENTIAL FUNCTIONS

Compiled & Conducted @ JKSC



Q SET -1
0l1. Lim x2 —x -2

X—>2 x(x-5)+56 ans :
02. Lim x2 - 5x + 6

X =3 2x2 - 3x - 9 ans :
03. Lim X2 - 8x + 7

X = 1 7x2 - 6x — 1 ans :
04. Lim 3X(x2 - 7x + 6 )

X =1 (x +2)(x2 - 4x + 3 ans :
05. Lim X2 + 3x - 4

X >—4 x2+9x + 20 ans :
06. Lim x4-16

X = 2 x2 - 5x + 6 ans
07. Lim 1 - 3

X =3 X -3 x2 - 3x ans
08. Lim 1 - 5

X =5 X -5 x2 - 5x ans :
09. Lim [ 1 - 4 }

X = 2 X -2 x3 — 2x2 ans :
10.
Lim [ 1 + 1 ]
x >4 (x2-3x-4 x2-13x+36

LIMITS OF ALGEBRIAC FUNCTIONS

-3/4

5/2

1 =32

2 1/3

1/5

11.

12.

13.

14.

or1.

02.

03.

04.

05.

06.

Lim

Xx—>3

Lim

Lim

Lim

X — 2

Lim

Lim

X —>3

Lim

X —>3

Lim

X —> 4

Lim

x —> 0

[ 1 + 1
x2 — 11x + 24 x2 —x -6

J

ans : —2/25
X — 2 x2 - x -2
ans : 1/3
[ [ 9x]
x -3 x3 - 27 ans : 0
[ 1+ 6x]
X -2 8 — x3 ans : 0
QSET -2
\lx+4—\l—5
X — 1 ans : 125
\Jx2+]—\I;
X — 1 ans : 1/v2
\Jx2+]— \I]_O
X -3 ans : 3/V10
X+ 1 —yx+ 13
X -3 ans : 7/8
x2 + x - 20
d3x+4 — 4 ans : 24
l2+x {2
x2(2 + x) ans : 1/4v2



07.

08.

09.

01.

02.

03.

Lim

x—>0

Lim

x—>3

Lim

X > 4

Lim

X =7

Lim

X > 2

Lim

X —>3

Lim

X > 4

Lim

X = 2

Lim

X —>3

Lim

X —>3

x2 +{x+6 - 12

x2 - 9

ans : 3/710
ans : 36
ans : 1/2
ans : —1/4
ans : 17/16
ans : 37/36
ans @ 49/48

Q SET -3

x3 +3x2-9x -2

x3-x-6

x3 - x - 24
x3 + x2 - 36
x3 — 4x - 15

x3 + x2 - 6x - 18

ans : 15/11

ans : 26/33

ans : 23/27

04.

05.

06.

07.

or1.

02.

03.

04.

05.

06.

Lim

X — 1

Lim

X = 2

Lim

X — 1

Lim

X —>3

Lim

X—>a

Lim

X—>a

Lim

X—>4

Lim

X—2

Lim

X—>a

Lim

x—>3

3x3 + 4x2 - 6x - 1

2x3 - x = 1

x3 - 3x2+ 4

x3 - 2x2 - 4x +8

x3 - x2 - x+1

x3+x2-5x+3

x3 — 3x2 - 9x + 27

x3 — 6x2 - 9x

ans : 11/5

ans : 3/4

ans : 1/2

ans . 2

Q SET -4

x3 - 64

x2-16

x6 — 64

x10- 1024

x—4 _ 34

x=7 = 3-7

ans :

ans

ans :

ans :

ans :

ans :

50103

7/ 11a%

3/80

3a4/7

108 /7



Lim x1/4 - 31/4 05. Discuss whether the limit exist as x—1

x—3 x1/3 _ 31/3 ans: 31112, 7 flx) = 5x-1 , x<1

= 2x2-1 , x>1
x+5

Lim x8 — k8 = 8, find k

x—k x —k

Lim X2 — k2 = 80, find k

x—k x —k

Lim x+x2+x3 -3

x—1 x =1 ans : 6

Lim x+x2+x3—39

X—3 X -3 ans : 34

QSET -5

Discuss whether the limit exist as x—3
flx) = x2+x+1 , 2<x<3

= 2x + 1 , 3<x <4

Discuss whether the limit exist as x—3
flx) = x2-3x+7, x<3

= x+ 1 , 3<Xx

Discuss whether the limit exist as x—2
f(x) = 4x+3 , x<2

= 2x2+3 , x>2

Discuss whether the limit exist as x—0
flx) = x2+1 , 0<x<2

= 2dx2+1-1 , -2<x<0



SOLUTION TO &Q SET - 1

0f1.

02.

Lim

X > 2

Lim

X — 2

Lim

X — 2

Lim

X — 2

Lim
X = 2

(x >2;

Lim

X > 2

Lim

X —>3

Lim

X —>3

Lim

X =3

Lim

X —>3

x2 —x -2

X(x =5) + 6

X(x=2)+ 1(x = 2)
x(x —2) -3(x -2)

(x/~2)(x - 3) curt

X2 .x=-2=%#0)

COPY

X -3

2+ 1 PASTE

2-3

X2 - 3x - 2x + 6

2x2 — bx + 3x — 9

X(x = 3) = 2(x - 3)
2x(x = 3) + 3(x - 3)

03.

Lim (x £3)(x — 2)

3)(2x + 3)

(x >3 ;x#3 .x-3=0)

Lim X -2
X = 3 2x + 3
3-2
2(3) +3
1
9
Lim x2 - 8x + 7
X > 1  7x2-6x-1
-1 -7
\/
Lim x2 - 8x + 7
X > 1 7x2-6x -1
P
-7 +1
Lim X2 - 1x - 7x + 7
X > 1  7x2-7x+1x -1

Lim X(x=1)=7(x-1)
X =1 7X(x = 1)+ 1(x=1)
Lim (x#+1)(x=7)
X =1
x>1:;x21.x=-1=0)
Lim X—=7
X =1 7x + 1

1-7

7(1) +1

-6

8

-3/4

COPY

PASTE

COPY

PASTE



04.

05.

Lim

X —

Lim

X =

Lim

X =

Lim

X =

Lim

X =

Lim

X =

Lim

X =

Lim

X —>—4

Lim

X —>-4

Lim

X —>-4

1

3x(x2 - 7x + 6)
(x +2)(x2 - 4x + 3

-1 -6

3x.(x2 - 7x + 6)

(X + 2).( X2 = 4x + 3)
/\
-3 -1

3%.(x2 = 1x = 6% + 6)

(X + 2).(x%2=3x - 1x + 3)

3x. (X2 - 1x = 6x + 6)

(x +2).(x2-3x - 1x + 3)

3x.[x(x=1) - 6(x-1))
(x +2).[x(x =3)=1(x-23)])

3x. (x=1)(x - 6) cut

(x+2). (x =1)(x -3)

3x. (x — 6)
(x +2).(x = 3)

COPY

3(1)(1 - 6) PASTE

(1+2)(1-3)

3 (- 5)
3(-2)

5/2

x2 + 3x - 4

x2 + 9x + 20

+4 -1

x2 + 3x - 4
x2 + 9x + 20

PN

+4 +5

X2 + 4x — 1x — 4

x2 + 4x + 5x + 20

06.

Lim

X —>—4

Lim

X >—4

(x >-4

Lim

X —>—4

Lim

X — 2

Lim

X — 2

Lim

X = 2

Lim

X — 2

Lim
X = 2

(x »2;

Lim

X = 2

X(x +4) - 1(x + 4)

X(x + 4) + 5(x + 4)

(x/+ 4)(x + 5) curt
Xz —4:x+4£0)
X -1 COPY
X+ 5
-4 -1 PASTE
-4 +5
-5
x4 - 16
x2 - 5x + 6
(x2 = 4)(x2 + 4)
x2 - 5x + 6
PN
-2 -3
(X = 2)(x + 2) . (x2 + 4)
X2 - 2x - 3x + 6
(X = 2)(x + 2) . (x2 + 4)
X(x =2) - 3(x - 2)
(XN2) (x + 2) . (x? + 4)
(X\2)(x—3) cut
X#2 :.x=-2=%0)
(x +2) . (x2 + 4) cory
X -3
2+ 2)(4 + 4) PASTE
2-3

- 32



07.

08.

09.

Lim (1 - 3 )
x—>3 (x-3 x2 - 3x J

Lim [ 1 - 3 )
x—>3 Ux-3 X(x = 3)J

Lim x\ 3 curt
x >3  x(xA\3)

(x >3 ;x#3 ..x-3%0)

Lim 1

X =3 X COPY
1
3 PASTE

Lim o - 5

x>5 (x-5 x2 - 5x

Lim (1 - 5 )

x—>5 (x-5 X(x = 5)J

Lim XX 5 cut

X =5 x(xA5)

Lim 1

X =5 X COPY
1
5 PASTE

Lim 1 - 4

X = 2 X -2 x3 - 2x2

Lim [ 1 - 4 ]

X—>2 x=-2 x2(x - 2)

Lim x2 — 4

X —>2 x2(x-2)

Lim (x =) (x + 2) curt

X = 2

= Lim X+ 2
X — 2 x2 copy
= 2+ 2
22 PASTE
= 1
10.
Lim [ 1 + 1 }
X = 4 x2 - 3x — 4 x2 — 13x + 36
= Lim 1 + 1
X = 4 x2 - 3x - 4 x2 — 13x + 36
/\ /\
-4 +1 -9 -4
= Lim [ ] + ]
X = 4 \x2—4x+x—4 x2 — 9x — 4x + 36
= Lim [ 1 + 1
X =>4 | X(x—4)+1(x - 4) X(x=9) —4(x- 9)
= Lim [ 1 + ]
x =>4 ((x—-4)(x+1) (x = 9)(x - 4)
= Lim X—-9 + x +1
X = 4 (x —4)(x +1)(x - ?)
= Lim 2x — 8
X = 4 (x —4)(x +1)(x = ?)
= Lim 2/9(4) curt
X — 4 (x%{xﬂ)(x—?)

(x >4;x24.:.x-4=0)

= Lim

X > 4

-z

(x +1)(x = 9) COPY
2

(4 +1)(4-9) PASTE
_ 2

(5)(-5) = -2/25



11.

Lim [ 1 + 1 ] = Lim [ 1 - 3 ]
x >3 x2-11x+24 X2 -x-6 x—=>2 (x-2 X(x = 2)+ 1(x - 2)

= Lim 1 + 1 = Lim T - 3
X >3 [ x2-11x+24 X2 -x-6 x—=>2{(x-2 (x =2)(x+ 1)
PN P
-3 -8 -3 +2
= Lim x+1-3
. - -
= Lim 1 + 1 X—=>2 (x=2)x+1)
X = 3 \x2—3x—8x+24 X2 - 3x + 2x — 6
= Lim XA 2 cut
. -
= Lim 1 + 1 X—=>2 (XA2)(x+1)
X =3 (X(x-3)-8(x-3) x(x=3) +2(x- 3)
(x>2;x22..x-2=0)
. -
= Lim ] * ! J = Lim 1 copy
x >3 ((x-3)(x-8) (x =3)(x + 2) X2 x4+ 1
= Lim X+2 + x -8 - 1 PASTE
X —> 3 (x =3)(x-8)(x +2) 2 41
= Lim 2x - 6 - 1/3
X —> 3 (x =3)(x-8)(x +2)
13.
= Lim 2(x— 3) curt Lim 1 9x
X - 3 (x/.{(x—8)(x+2) X — 3 [x—3 x3—27]
(x>3;x#3.x-3=0)
= Lim [ - 9x]
= Lim 2 x—>3Ux-3 x3 - 33
X —>3 (x = 8)(x +2) cory
= Lim [ [ 9x J
= 2 x >3 Ux-3 (x-3)(x2+3x+9
(3 -8)(3 +2) PASTE
= Lim X2 + 3x + 9 - 9x
= _2 X >3 (x-3)(x2+3x+9)
(-5)(5) = -2 /25
-3 -3
12. ~
= Lim X2 - 6x + 9
Lim [ 3
- X — 3 (x — 3)(x2 + 3x + 9)
X = 2 X =2 x2 - x -2
= Lim [ 1 B 3 ] = Lim x2-3x - 3x+9
x—>2 Ux-2 x2 - 2x + 1x =2 X >3  (x=3)(x2+3x+9)



= Lim X(x = 3) = 3(x - 3)

X >3 (x-3)(x2+3x+9)
- Lim b/ 3)(x - 3)
X —>3 (x 7/3)(x2 + 3x + 9) cur

(x—>3;x=2#3.x-3=%0)

= Lim X -3 coPrY

X >3 x2+3x+9

= 3-3 PASTE
32+ 3(3)+9

14.

Lim [ 1+ 6x]

X = 2 X -2 8 - x3

= Lim [ 1 - 6x ]
X = 2 X -2 x3 — 23

= Lim [ [ 6x
x—=>2 x-2 (X — 2)(x2 + 2x + 4

= Lim X2 + 2x + 4 — 6x
X = 2 (x — 2)(x2 + 2x + 4)
-2 -2
\/
= Lim X2 - 4x + 4
X = 2 (x — 2)(x2 + 2x + 4)
= Lim X2 - 2x — 2x + 4
X > 2  (x-2)(x2+ 2x + 4)
= Lim X(x = 2) = 2(x - 2)
X2  (x-2)(x2+2x + 4)
= Lim (y/—z)(x—Q)
Xx—>2 (x 7/2)(x2 + 2X + 4) curt

(x>2;x22.x-2=0)

Lim X -2

X = 2 X2 + 2x + 4

= 2-2
22+ 2(2) + 4

COPY

PASTE

SOLUTION TO Q SET -2

or1.

Lim \Ix+4—~J_5

X =1 X -1

= Lim \Ix+4—\J—5 \lx+4+\l_5
X -1 x -1 \Ix+4+\J_5

= Lim XxX+4 -5 1

X -1 x -1 \Ix+4+\J_5

= Lim X = 1
x>1 1 dx+4 +5
x>1:;x21.x-1=0)

= Lim 1

x—>1 (x+4 +\J_5
_
.]+4+\J—5

I+ Is

245

curt

COPY

PASTE



02.
Lim \x2+1—\lz
X > 1 X — 1
= Lim dx2 +1 \I; \x2+1+E
X — 1 X — 1 \Ix2+1+5
= Lim X2+ 1 - 2 1
X — 1 X — 1 \Ix2+1+5
= Lim x2 -1 1
X — 1 X — 1 \Jx2+1+5
= Lim (xxw(x+]) 1
X =1 XN \Ix2+1+\l?
x—>1T;x=1.x=-1=0)
= Lim 1

X — 1 \x2+1+\l_2
1
Jiva+ds

Is +{s

245

03.
Lim dx2 + 1- \ITO
X =3 X -3
= Lim  IxZ+1- \ITO\x2+1+ JTo
X - 3 x -3 21+ Jio
= Lim x2+1-10 1
X —>3 X -3 \Ix2+1+ \ITO
= Lim x2 -9 |
X —>3 X -3 Jx2+1+ JTO

cur

COPY

PASTE

04.

Lim (xD3) (x + 3) 1
X —> 3 x \ 3 K2+ 1+ 10 cut
(x >3;x23 .x-3=0)
Lim 1
X —3 \x2+1+\J1_0 coryY
S B
\9+1+\J1_O PASTE

1
1o+ {10

210

Lim X+ 1 —yx+ 13
X —>3 x -3
Lim X+ 1 —yx+13 x+1+yx+13
X —>3 X -3 x+ 1+ {x+13
Lim (x +1)2 —(x +13) 1
X —>3 X -3 x+ 1+ (x+13
Lim X2+ 2x+1 -x-13 1
X —3 X -3 X+ 1+(x+13

+4 -3
Lim X2 +x—-12 1
X —>3 X -3 x+ 1+ {x+13
Lim X2 + 4x — 3x - 12 1
X —>3 X -3 x+1+{x+13
Lim X(x +4) — 3(x + 4) 1
X —>3 x -3 x+ 1T +{x+ 13
Lim (x + 4)(x £ 3) 1 cut
X —>3 < 3 x+1+{x+13



Lim X + 4 cCoPY 06.

X —>3 x+1+Yx+13 Lim E—E
x—>0 x2(2 + x)

= 3+ 4

3+1+{3+13 PASTE = Lim \2+x—\l_2 J2 + X +\I_2
x>0 x\2(2+x) J2+x +J{2

- 7
4+ 4 = Lim 24 x - 2 ]
x>0 x202+x) J2+x+]2
- 718
= Lim —x— 1
05. x>0 x22+x) J2+x+J2  cur
Lim X2 + x - 20

(x >0;x=0)

XxX—>4 (3x+4 - 4

= Lim X2 + 5x — 4x — 20 Ax+ 4 — 4 = Lim 1 1
ax+ 4 — 4 Jox+4 - 4 x50 J2(2+x J2+x+]2 CoPY

X > 4
= Lim  x(x+5)—4(x+5) 3x+4 + 4 - \J]i ]
o NERY ] 202+0) J2+0+]2 PASTE

= Lim (X +5)(x—4) 3x+4 + 4 = L
X = 4 3x - 12 1 2 {2 +]2

= Lim (x + 5)(x /4) 3x+4 + 4 -

1 1
X > 4 3(x/4 4) 1 curt 2 2‘1_2

= Lim x+5 (3x+4 + 4

X — 4 3 1 CoPY 07
Lim J1+x+x2 —
= 4+5 3(4)+4 + 4 X 5 0 N
3 1 PASTE

= Lim J1+x+x2 - 11 +x+x2 + 1

= i —W X =0 X \I]+x+x2 + ]
3 1

= Lim 1 +x+x2 - 1 1
- 3 (4+4) x =0 X \Il+x+><2 + 1
- 24 = Lim X + x2 1

x —> 0 X J1 +x+x2 + 1

-10 -



08.

Lim /(x + 1) 1 cut

x >0 )_4 J1+x+x2 + 1

(x >0:;x=0)

Lim X + 1 coPrY

X >0 1 +x+x2 + 1

0+1 PASTE

\I1+O+O + 1

Lim x3 - 27

X >3 Ix2+7 - 4

Lim x3 - 33 dx2+7 + 4
X >3 X247 -4 Ix2+7 + 4

Lim  (x=3)(x2+3x+9) (x2+7 + 4

X >3 x2+7 - 16 ]

Lim  (x=3)(x2+3x+9) (x2+7 + 4

X =3 x2 -9 1

Lim (XXQ(x2+3x+9) dx2+7 + 4

X = 3 (x A\3)(x + 3) 1

(x—>3;x#3.x-3=0)

Lim X2 +3x+9 (x2+7 + 4

X =3 X+ 3 1
32+3(3)+9 y32+7 +4
3+3 1

9+9+9 9+7 +4
6 1

-11 -




09.

Lim

X > 4

Lim

X > 4

Lim

X > 4

Lim

X > 4

Lim

X > 4

Lim

X > 4

Lim

X —> 4

Lim

X =7

Lim

X =7

Lim

X =7

Lim

Lim

X =7

2 —J8—x
1T = Jd5-x
2 —JS—X 2 + Jd8-x J5—X
1T = Jd5-x 2 + {8 -x N
4 - (8 -x) 1 5-x
T —(5-x 2 +J8-x
4 - (8 -x) T+ Jd5-x
T —(5-x 2 + J8-x
4 — 8+ X 1T +Jd5-x
1 - 5+x 2 + J8-x
X -4 T +Jd5-x cur
X —4 2 +J8-x

(X >4; x4 . x-4=0)
1T +d5-x
2 +J8-x corY
1T +Jd5-4
2 +J8-4 PASTE

4 —J9+x
1T —Jd8-x
4 —J9+x 4 + 9 + X J8—x
T —Jd8-x 4 + 9 + x d8 — x
16 — (9 + x) 1 J8—x
1T - (8-x) 4 + J9 +x
16 — 9 —-x 1+ Jd8 -x

1- 8+ x 4 + 9 + x

7 — X 1+ Jd8 -x

-7 +X 4 + 9 + x

12




00.

Lim

X =7

Lim

X =7

Lim

- 1 +J8-x
4 +J 9 +x

-1 +Jd8-7

4 +J9+7

Jd8x + 1

+Jd8 —x curt
+Jd9 + X
x>7:;x27 :.x=-7=%0)
cCoPY
PASTE

( EXTRA SUM )

Jd7x =3

4 +J16

= - 1+

4+ 4

x+8 — Jex+1 Jx+8 + sx+1 J5-x + J7x-3
5-x - J7x-3 Jx+s8 o+ Jax+1 Js5-x o+ J7x-3
x+8 — (8x+1) J5-x +J7x-3

5-x - (7x-13)

+ J8x + 1

+ d7x-3

5-x - 7x+3

+ J8x + 1

X+ 8

- 7x+7 NEERS + J7x -3

- 8x+ 8 Jdx + 8 + J8x + 1

- 7(x-/1) NEERS + J7x -3

- 8(x/—1) X+ 8 + J8x + 1
x#1 .x=-1%0)

7 2 + 2
8 3 + 3
7 x 4

8 6
7/12

13

curt

COPY

PASTE



Lim x2 +{x+2 -6

X = 2 x2 - 4
Lim X2 — 4 +yx+2 -2
X = 2 x2 - 4

Lim X2 — 4 +{x+2 -2

XxX—>2 x2- 4 X2 - 4

x

+
N
+
N

Lim T+ yx+2 -2
X > 2 X2 - 4
Lim 1T + x+2 -4
X > 2 X2 - 4

Lim 1+

x

+
N
+
N

x/ 2
X > 2 (x//Q)(x+2)

x—>2;x22.x-2=0)

JXx+2 +

N

Lim 1 + 1 1

X = 2 X+2 Jx+2 + 2
Lim x2 +dx+6 - 12

X — 3 x2 -9

Lim X2 -9 + x+6 -3
X =3 x2 - 9

Lim x2 — 9 +x+6 - 3

X =3 x2 -9 x2 -9
Lim 1T + yx+6 - 3
X =3 x2 - 9

Lim T + x+6 -9

X —>3 x2 - 9

Lim 1

1

+ x/Z3
X3 (x /3)(x + 3)

(x >3;x#3 . .x-3=0)

Jx+6 + 3

cur

COPY

cur

14

Lim

X —>3

PASTE
1+ 1 1
2+2 J2+2 + 2
1 + 1 x 1
4 2+ 2
1+ 1
16
17716
COPY
1T+ 1 1
x+3 yx+6 + 3
1+ 1 1 PASTE
3+3 3+6 + 3
T+ 1 1
6 3+3
1+ 1
36
37/36



13.  Lim x2 +{x+5 - 19

X — 4 x2 - 16
= Lim x2 - 16 +x+5 - 3
X — 4 x2 - 16
COPY
= Lim x2 - 16 +J{x+5 - 3 = Lim 1+ 1 1
X >4 x2-16 x2 - 16 X — 4 X+4 Jx+5 + 3
= Lim 1T+ x+5 - 3 dx+5 + 3 = 1+ 1 1 PASTE
X — 4 x2 - 16 XxX+5 + 3 4+4 J4+5 + 3
= Lim 1 + x+5 -9 1 = 1T+ 1 1
X — 4 x2 - 16 Jx+5 + 3 8 3+3
= Lim 1+ x/4 ] cur = 1o+
X > 4 (x/At)(x+4) Jx+5 + 3 48
x—>4;x24.:.x-4=0) = 49/48
QL
SOLUTION TO Q SET -3
01. Lim x3 + 3x2 - 9x -2
X — 2 x3 - x-6 BACK INTO THE SUM
x3+3x2-9x-2 = (x-2)( ?) = Lim (x-/2)(x2+5x+1) cut
X = 2 (x}[2)(x2+2x+3)
2 1 3 -9 -2
x>2;x22.:.x-2=0)
2 0 2
1 5 1 0 = Lim X2 + 5x + 1 corY
X = 2 X2 + 2x + 3
x3 +3x2-9x -2
= (x=-2) (xZ+ 5x+ 1) = 22 + 5(2) + 1 PASTE
22 +2(2) + 3
x3-x-6 = (x=-2)( ?)
= 4+10+ 1
2 1 0 -1 -6 4+ 4 +3
2 4 6
1 2 3 0
x3-x-6 = (x-2)(x2+2x + 3)

15



02. Lim x3 - x - 24
x—>3 x3 + x2 - 36
x3-x-24 = (x-3)( ?)
3 1 0 -1 -24
3 9 24
1 3 8 0
x3-x-24 = (x-3) (x2+3x+8)
x3+x2-36= (x-2)(7?)
3 1 1 0 -36
3 12 36
1 4 12 0
x3 +x2-36= (x-3) (X2 + 4x + 12)

BACK INTO THE SUM

= Lim

X =3

= Lim

X =3

(x —/3) (x2 + 3x + 8)

cut
(x][S) (X2 + 4x + 12)
(x>3;x23.x-3=0)
x2 +3x + 8 cory
X2 + 4x + 12
32 +3(3) +8 PASTE

32+ 4(3) + 12

9+ 9 +8
9+ 12 +12
26
33

16

03.

Lim x3 - 4x - 15
Xx—>3 x3 +x2-6x-18
x3-4x-15 = (x-3)( ?)
3 1 0 -4 -15
3 9 15
1 3 5 0
x3-x-24 = (x-3) (x2+3x+5)
x3+x2-6x-18 = (x-2)( ?)
3 1 1 -6 -18
3 12 18
1 4 6 0
x3 +x2-6x-18

BACK INTO THE SUM

Lim

(X = 2) (X2 + 4x +

(x —/3) (x2 + 3x + 5)

X —> 3

(x][S) (x2 + 4x + 6)

(x>3;x23.x-3=0)

Lim

X —>3

X2 + 4x + 6

x2 +3x + 5

32+ 3(3) +5

32+ 4(3) + 6

9+ 9 +5

9+ 12 +6
23
27

COPY

PASTE



05. Lim x3 - 3x2 + 4

X = 2 x3 - 2x2 - 4x + 8

04. Lim 3x3 + 4x2 - 6x - 1
X > 1 2x3 - x - 1 x3-3x2+4 = (x-2)(?)
33+ 4x2 - éx-1= (x-1)( ?) 2 1 -3 0 4
2 -2 —4
1 3 4 -6 - 1To-1 =2 0
3 7 1
3 7 1 0 x3 - 3x2+ 4= (x-2) (x2-x-2)
3x3 + 4x2 - 6x - 1 X3 - 2x2-4x+8 = (x-2)( ?)
= (x-1) (3x2 + 7x + 1)
2 1 -2 -4 8
2 0 -8
2x3-x-1 = (x=1)( ?) 1 0 -4 0
1 2 0 -1 - X3 - 2x2 - 4x +8 = (x-2) (x2 - 4)
2 2 ] BACK INTO THE SUM
2 2 1 0
= Lim (x—/2) (x2 - x - 2) curt
2x3 - x -1 = (x-1) (2x2 + 2x + 1) X - 2 (XZZQHXQ_M

x—>2;x22.x-2=0)
BACK INTO THE SUM

= Lim x2 - x -2 copyY
= Lim (x—/1)(3x2+7x+1) cut « 50 2 _ 4
X > 1 (x]l1)(2x2+2x+1)
= Lim X2 - 2x + X -2
x>1;x21.x-1=%0)
X = 2 (x = 2)(x + 2)
= Lim 3x2 + 7x + 1 COPY = Lim X(x = 2) + 1(x -2)
X > 1  2x2+2x + 1 X > 2 (x = 2)(x + 2)
= Lim X —{2)(x + 1
= 3(1)2+ 7(1) + 1 PASTE (x F2)(x+ 1) cut
+
20112 + 2(1) + 1 X—=>2 (Xf2)(x+2)
= Lim X + 1 COPY
- g X = 2 X+ 2
2+ 2 +1
= 2+ 1 PASTE
- Jr 2+2
5
= 3/4

17



06. Lim x3 - x2 - x+1
X = 1 x3+x2-5x+3
x3-x2-x+1= (x=1)(7?)
1 1 -1 -1 1
1 0 -1
1 0 -1 0
x3-xZ-x+1= (x=1)(x2-1)
B34+ x2-5x+3 = (x-1)(?)
1 1 1 -5 3
1 2 -3
1 2 -3 0
x3+x2-5x+3
= (x-1) (x2+ 2x - 3)
BACK INTO THE SUM
= Lim (x—/1)(x2—1) cur
X > 1 (x][1)(x2+2x—3)
x>1:;x1.x=-1%0)
= Lim x2 -1 CoPY
X = 1 X2+ 2x - 3
= Lim (x=1)(x + 1)
X =1 x2+3x-x -3
= Lim (x=1)(x+1)
X =1 x(x +3) - 1(x + 3)
= Lim (x -/1)(x + 1) cut
X — 1 (x +1)(x + 3)
= Lim X+ 1 cCoPY
X =1 x+ 3
= 1+ 1 =1
1+3 2

18

07.

Lim x3 - 3x2 - 9x + 27
6x2 - 9x

X — 3 x3 -

x3 = 3x2-9x +27= (x-3)( ?)
3 1 -3 -9 27
3 0 -27
1 0 -9 0

x3 - 3x2 - 9x + 27 = (x = 3) (x2

x3-6x2-9x = (x-3)( ?)
3 [ 9 0
3 -9 0
1 -3 0 0

x3 — 6x2 - 9x

BACK INTO THE SUM

Lim (x —/3) (x2 - 9)
X —> 3 (x][3) (x2 - 3x)

(x>3;x#3 .x-3=0)

Lim x2 -9
X >3 x2 - 3x
Lim (x = 3)(x + 3)
X =3 x(x = 3)
Lim x+ 3
X >3 X

3+3

3

2

- 9)

= (x - 3) (x2 - 3x)

cur

COPY

curt

COPY

PASTE



SOLUTION TO QQ SET - 4

03. Lim x3 - 64

01. Lim x2%5 - 2% X—4 x2-16
x—>a x1°-qald

= Lim x3 - 43

Divide numerator and denominator by x - a X—>4 x2 — 42

X—>a:;X+ad . x—-a%0

Divide numerator and denominator by

x25 _ 25 X—4X—>4;x+4 . x-4%0
= Lim X —-a
wosa  x15_gls x3 - 43
X — @ = Lim X -4
X—>4 x2 — 42
= 25 @25 -1 Tx-4
15 g15 -1
= 3.(4)3°1
_ 25(q)24 2. (4)2-1
15(a)'4
= 3. 42
= 5(q)24 - 14 2. 4]
B
= 3.4

I}
(6,]
(o]

(@)

N

3
= 6
02. Lim x/ -a’
11 _ 11
X—=>a x a 04. Lim x6 — 64

X—>2 x10- 1024
Divide numerator and denominator by x — a

ot = Lim x6 — 26
X—2 x10- 210
= Lim X —a
x—»a  x!T-qall
_ Divide numerator and denominator by x - 2
X~ d X—>2:;x#+2 . x=-2#%0
= 7 a1 %6 _ 6
1 all =1 = Lim X -2
X—2 x10 - 210
= 7 ab Tx-2
11 a0
= 6.(2)6~ 1
= ’ 10 . (2)10 -1
11a4

19



= 6.2° x4 _ 34

10 .27 = Lim x-3
x—3 x7/ - 377
= 6 [
x-3
10. 24
= —4 374 -1
- 6 -7 371
10.16
_ = 4 379
= 4. 375+8
05. Lim x3-a3 7
x—>a x/ -a’
= 4 (3)3
Divide numerator and denominator by x - a 7
X—>a;:;x*a . x—-a=*0
= 108
-3 _ 43
X a 7
= Lim X—-a
-7 -7
X—a X~/ -aqa
07. Lim x1/4 _ 31/4
X —a P e—
x—3 x1/3 —31/3
= —3a3-1
7 g7 =1 Divide numerator and denominator by x - 3
X—>3;x*#3 . x-3%0
= 3 g4
<174 _31/4
7 a8
= Lim X -3
1/3 1/3
_ 3 g-4+8 x—3 x1/ —3/
X -3
7
_ 1/4 -1
= 1.3
= 3 a* —
- 4
7 1,331
3
06. Lim x4-374 - 3 3l/4-1-1/3+1
x—>3 x/ 377 —
4
Divide numerator and denominator by x = 3 _ 3 3l/4 -1/3
Xx—>3;x*#3 . x-3%0 7

20



3(3)_1/]2 = Lim x-1 + x2-12 + x3_13

4 Xx—1 x =1
— 3 1-112
4 = Lim x—1 + x2-12 + x3_13
_ 3_“/12 X—1 X =1 X =1 x =1
4
= 1o+ 2(1)2- 1 + 31)3 -1
Lim x8 — k8 = 8, find k
x—>k x - k - 1o+ 2+ 30)?
gk(8-1 = 8 = 1+ 2(1) + 3(1)
8k’ = 8 - 6
K/ =
11 Lim x +x2+x3 - 39
K = 1 x—3 x-3
= Lim x +x2 +x3 -39
Lim X9 — k® = 80, find k
X—>3 x—-3
X—k X —k
= — 2_ 3_
5k(5-1) - 80 Lim x-3 + X 2 + X 27
X—3 x -3
5k4 = 80
= Lim x-3 + x2-32 4+ x3_33
k4 = 16 x—3 X -3
k2 = 4 = Lim x-3 + x2-32 + x3-33
x—3 x -3 x -3 x -3
k = +2
= 1o+ 2(3)27 1 4 333 -]
; 2 3 _
Lim X + X<+ X 3 - 1 + 2(3)1 +3(3)2
X—1 X =1
Solution = 1+ 2(3) +3(9)
= Lim x+x2+x3 -3 = 1+6+27
X— 1 x =1
= 34
= Lim x-1 + x2-1 + x3-1
x—1 X =1

21



01.

02.

Discuss whether the limit exist as x—3
flx) = xZ+x+1 2<x<3

= 2x + 1 3<x <4

v Lim f(x)
X— 3-

Lim X2+ x+ 1

X— 3-

32+3+1 = 13

v Lim f(x)
X— 3+

Lim 2x + 1
X— 3+

= 6+ 1 =7
Since Lim f(x) = Lim f(x)

X— 3- X— 3+

Lim f(x) does not exists
x— 3

Discuss whether the limit exist as x—3

f(x) = x2-3x+7, x<3
= x+1 3 <X
v Lim f(x)
X— 3-

Lim x2-3x+7

Xx— 3-

= 32_9+7 =7

v Lim f(x)
x— 3+

Lim x + 1

x— 3+

= 3+ 1 = 4

Since Lim f(x) = Lim f(x)

X— 3— X— 3+

Lim f(x) does not exists
x— 3

22

SOLUTION TO &Q SET - 5

03.

04.

Discuss whether the limit exist as x—2
f(x) = 4x+3

= 2x2+ 3

X < 2

X > 2

v Lim f(x)
X— 2—

= Lim 4x+ 3

X— 2—
= 8 +3 = 11

v Lim f(x)
X— 2+

Lim 2x2+ 3

X— 2+

= 8+3 = 11

Since Lim f(x) = Lim f(x)

X— 2— X— 2+

Lim f(x) does exists

X— 2
Discuss whether the limit exist as x—»0
flx) = x2+1 0<x<2

= 2dx2+1 -1 -2<x<0

v Lim f(x)

x— 0-

= Lim 2 {x2+1 -1

x— 0-
= 2 (1) -1 = 1

v Lim f(x)
x— 0+

Lim x2+1

x— 0+

= 0+1 = 1

Since Lim f(x) = Lim f(x)

x— 0- x— 0+

Lim f(x) does exists

x— 0



05.

Discuss whether the limit exist as x—1

f(x) = 5x-1 , X<
= 2x2-1 , x>1
X+ 5
v Lim f(x)
X— 1-
= Lim 5x-1
X— 1-
= 5-1 =4
v Lim f(x)
X— 1+
= Lim 2x2 — 1
X— 1+ X+ 5
= 2 —1 :_
1+5 )

Since Lim f(x) = Lim f(x)
Xx— 1- Xx— 1+

Lim f(x) does not exists
Xx— 1

23



Q SET - 1

01 . Lim sinx . sin3x
X = 0 2x2

02. Lim sin3x . sin5x
x>0 8x2

03. Lim sin3x — sin2x
X —0 X

04. Lim sinéx — sin4x
X —0 X

05. Lim 5sinx — X.cosx
x =0 2tanx + x2

06. Lim X COS X + sin X
x =0 x2 + tan x

07. Lim 7x cos x + 3 sin X
x =0 3x2 + tan x

08. Lim 4 sin x — 3 tan x
x =0 2x + 3 sin x

09. Lim C0s3x — COs7X
x—>0 x?2

10. Lim cos5x — cos11x
x—>0 x?2

ans

ans

ans

ans

ans

ans

ans

ans

ans :

ans :

LIMITS OF TRIGNOMETRIC FUNCTIONS

]5/8

20

48

24

1. Lim x2

x—=>0 C0s3xX — COs9x ans : /3¢
12. Lim C0s4x — cos8x

x >0 x.tanx ans : 24
13. Lim 1 — cos2x

x —> 0 x2 ans . 2
14. Lim sinx . (1 — cosx)

X = 0 x3 ans : /2
15. Lim tanx — sinx

X = 0 x3 ans : /2
Q SET -2
07. Lim cot2x

x—>n/2 1 - sin x ans : 1
02. Lim tan2x

x —> 0 1 — cosx ans . 2
03. Lim sin2x

x —> 0 JdJ3 + cosx— 2 ans . -8
04. Lim cos?x

x—>n/2 Jd3 +sinx - 2 ans : -8
05. Lim E - d1 +sinx

x = cos?x ans :1/4+2



J] — COSX —J_Q

06. Lim
X = T sin2x
07. Lim sin2x
x >0 1 - cos3x
08. Lim sin2x
X = T 1 + cos3x
09. Lim 1 - sin3x
X > Yo cos?x
10.  Lim 1 - tan3x
X o 4 sec?x -2
1. Lim cosec?x - 2
X o 4 1 - cot3x
12. Lim cotx -1
X = Tc/4 2 - cosec?x
14. Lim 2 — cosec X
X > Y cot?x - 3
15.  Lim sec3x -8
X > 3 tan?x -3
Q SET -3
01. Lim d2+cosx - 1
X 5T (m - x)2

ans

ans

ans

ans

ans :

ans

ans

ans

ans :

ans

21742

3/

,3/2

© 723

“l/9

:_1/4

02.

03.

04.

05.

06.

07.

08.

09.

Lim

X —>T

Lim

x—>n/4

Lim

X = Tc/3
Lim
X — Tc/4
Lim

X =1

Lim

X —>T[/2

Lim

X —>T[/2

Lim

X —>n/2

Jd5+cosx - 2

(m - x)?2
1 —tan x
T — 4X
V3 - tan x
T — 3X

COS X — sin X

T — 4X

1 + cos mx

(1-x)2

cosec x — 1

("2 - x)2

3 cos x + cos 3x

(m - 2x)3

sec x — tan x

/o — x

ans :

ans

ans

ans

ans

ans :

ans :

ans :

43
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SOLUTION TO &Q SET - 1

0r1.
Lim

x>0

= Lim

x>0

= Lim

x>0

= Lim

X —0

02.

Lim

X —0

= Lim

x —0

= Lim

x —0

= Lim

x —0

N

le

sinx . sin3x

2x2

sinx . sin3x

x2

sinx . sin3x

X X
sinx . 3 sin3x
X 3x
(r)y . 3.(1n
sin3x . sin5x
8x2
sin3x . sin5x
x2
sin3x . sin5x
X X

3 5in3x . 5 sin5x

3x 5x

3(1) . 5.(1)

SIDE

DISITRIBUTE

KAHI FORMULA

KAHI PASTE
SIDE
DISITRIBUTE

KAHI FORMULA

KAHI PASTE

26

03.
Lim

x—=>0

= Lim

x—=>0

= Lim

x—=>0

04.

Lim

x —> 0

= Lim

x —> 0

x —> 0

05.

Lim

x—>0

sin3x — sin2x

X

sin3x — sin2x

X X

3 sin3x - 2 sin2x

3x 2%

3(1) - 2.01)

sinéx — sin4x

X

sinéx — sin4x

X X

6 sinéx — 4 sin4x

6% 4x

6 (1) - 4.01)

5sinx — x.cosx

2tanx + x2

DISITRIBUTE

KAHI FORMULA

KAHI PASTE

DISITRIBUTE

KAHI FORMULA

KAHI PASTE

Divide Numerator & Denominator by x,

XxX—>0,x=20

x—=>0

5sinx — X.cosx

X

2tanx + x2

X



06.

5 sinx —E.cosx DISITRIBUTE
Lim X
x—=>0 2tanx + x curt
X
5 sinx — cosx
Lim X CoPY
x>0 2 tanx + X

X

LIMIT JATHI VALUE AATI ,

PASTE HOTI
5(1) - cosO
2(1) +0
5-1
2
2
Lim X COS X + sin X
X —0 x2 + tan x

Divide Numerator & Denominator by x ,

Xx—=>0,x%0

X COS X + sin X

Lim X

x =0 x2 + tan x

X

\cos X + sin x DISITRIBUTE
Lim \ X
x —0 xf + tan x cut
X
cos X + sinx
Lim X COPY
x—>0 x + tan x

KAHI FORMULA LAGTI KAIHI

27

LIMIT JATHI VALUE AATI ,

PASTE HOTI

07.

Lim

x —> 0

KAHI FORMULA LAGTI KAIHI

cos O+ 1

0 + 1
T+ 1
2

7X cos X + 3 sin x

3x2 + tan x

Divide Numerator & Denominator by x ,

Xx—=>0,x%0

x —> 0

x —> 0

= Lim

x —> 0

LIMIT JATHI VALUE AATI ,

PASTE HOTI

7X cos X + 3 sin x

X

3x2 + tan x

X

7X\cos x + 3 sin X DISITRIBUTE
X x
3xf + tan x curt
X
7 cos x + 3 sin x
X coPY

3x + fan x

X

KAHI FORMULA LAGTI KAIHI

7cos 0 + 3(1)
3(0) + 1

7 +3

10



08.

09.

Lim 4 sin x — 3 tfan x

x >0 2Xx + 3 sin x

Divide Numerator & Denominator by x ,

Xx—=>0,x=0

4 sin x — 3 tan x

Lim X

x >0 2Xx + 3 sin x

X

4sinx — 3tanx DISITRIBUTE
Lim X X
x —> 0 2x + 3 sin x cut
X
4 sin x — 3 fan x
Lim X X coPY
x>0 2 + 3 sin x
X

LIMIT JAThI VALUE AATI , KAHI FORMULA LAGTI KAIHI

PASTE HOTI

4(1) - 3(1)

2+ 3(1)

1/5

10
Lim Cc0s3X — COS7X
X — 0 x2

- 2sin [3x + 7x] . sin[Sx - 7x]
Lim 2 2
x —0 x2

28

Lim — 2 sin 5x . sin (-2x)

X =0 x2

Lim 2 .sin 5x . sin 2x

X =0 x2

Lim 2 .sin 5x . sin 2x DISITRIBUTE
x—0 X X

Lim 2 .5sin 5x .2 sin 2x

x—0 5x 2X

LIMIT JATHI VALUE AATI , KAHI FORMULA LAGTI KAIHI

PASTE HOTI
2.5(1) .2(1)
20
Lim cos5x — cos11x
x —> 0 x2
— 2 sin [5x+1 ]x] . sin [Sx—l 1x]
Lim 2 2
x —> 0 x2
Lim — 2 s5in 8x . sin (-3x)
x —> 0 x2
Lim 2 .sin 8x . sin 3x
x —> 0 x2
Lim 2 .sin 8x . sin 3x DISITRIBUTE
x—0 X X
Lim 2 .8sin 8x .3 sin 3x
x—0 8x 3x

LIMIT JATHI VALUE AATI , KAHI FORMULA LAGTI KAIHI
PASTE HOTI

2.8(1) . 3(1) = 48



11. Lim x2

Cc0s3x — cos9x

x>0
= Lim x2
x =0 - 25sin [3x + 9x] . sin[Sx - 9x]
2 2
= Lim x2
x =0 - 2sin éx.sin (-3x)
= Lim x2
x —0 2 sin 6x . sin 3x
= Lim X X
x =0 2 sin 6x . sin 3x
= Lim 1 1 6x 1 3x
x =0 2 6 sin 6x . 3 sin 3x
= 1 1 (1) 1T (1)
2 6 3
= 1
36
12.
Lim Cco0s4x — cos8x
x =0 x.tanx
~ 25sin [4x + 8x] . sin[4x - 8x]
= Lim 2 2
x =0 x.tanx
= Lim — 2 sin 6x .sin (-2x)
x =0 x.tanx
= Lim 2 .sin 6x . sin 2x
x =0 x.tanx

Divide Numerator & Denominator by X2,

X >0,xz20,%x220

29

= Lim

x—=>0

= Lim

x—=>0

x—0

LIMIT JATH

PASTE HOTI

Lim

x —> 0

= Lim

x —> 0

= Lim

x >0

2 .sin 6x .

sin 2x

2 .sin 6x .

X

sin 2x

X DISITRIBUTE

}Tcmx
X

2 .6 sin 6x

.2 sin 2x

6X

2X

tan x

I VALUE AATI ,

2.6(1) . 2(1)

1

1 — cos2x
%2

2. sin2x
x2

2 [sin x] 2
X

2(1) 2

X

KAHI FORMULA LAGTI KAIHI

= 24

SQUARE-SQURE

THE WHOLE SQUARE



Lim

x>0

= Lim

x—>0

= Lim

x —0

= Lim

x =0

= Lim

x =0

LIMIT JATHI VALUE AATI , KAHI FORMULA LAGTI KAIHI

PASTE HOTI

Lim

x—>0

= Lim

x—>0

= Lim

x—>0

x—>0

x—>0

sinx . (1 — cosx)

x3

sin x . 2 sin2 (x/2)

x3

sin x . 2 sin? (x/2) DISTRIBUTE

X X2

SQUARE-SQUARE THE WHOLE SQUARE

sinx .2 sin (x/2)) 2

X X

sinx . 2| 1sin (x/2) |2

X 2 X/2

fanx — sinx

sin X — sin x

COs X

sin X — sin X .cos X

COs X

x3

sinx (1- cosx)

COS X

x3

tan x (1 - cos x)

x3

30

LIMIT JATHI VALUE AATI ,

PASTE HOTI

Lim

x—=>0

Lim

x—=>0

Lim

x —> 0

Lim

x —>0

tan x . 2 sin? (x/2)

x3

tan x . 2 sin? (x/2) DISTRIBUTE

X X2

SQUARE-SQUARE THE WHOLE SQUARE

tan x . 2 sin (x/2)) 2

X X

tan x .2[ 1 sin (x/2) |?

X 2 X/2

KAHI FORMULA LAGTI KAIHI

121 (1))?
2

1/2



SOLUTION TO Q SET -2

0r1.
Lim

xan/z

x—>n/2

x—>n/2

= Lim

x—>n/2

x—>n/2

sin x = 1

= Lim

x—>n/2

02.
Lim

x —0

= Lim

x —0

= Lim

x —0

= Lim

x—>0

cot?x

1 - sin x

cos?x

sin2x .(1 — sin x)

1 - sin2x

sin2x .(1 — sin x)

(1 - SN)(] + sin x)
sin?x .(N sin x)

. . T .
;sinx > sin /2 sinx > 1,

;1 =sinx=0

1 +5sin x

sin?x .

1 +sin 7t/2

sin?2 TC/Q

tan2x

1 — cosx

sin2x

cos?x .(1 - cos x)

1 — cos2x

cos?x .(1 - cos x)

(1 —\OQX)H + Cos x)
cos?x .Nos X)

Ccurt

COPY

PASTE

curt

31

03.

X —>0;cosx—>cos0;cosx—>1,

COPY

PASTE

2

cosx=z1 ;1 -cosx=0
Lim 1 + cos X
x—=>0 cos?x .
1 +cosO
cos?2 0
1+ 1 = 2
1
Lim sin2x
x —> 0 JdJ3 + cosx— 2
Lim sin2x 3+ cosx +
x -0 J3+cosx—2J3+cosx+
Lim sin2x 3+ cosx +
x —> 0 3 +cosx— 4 1
Lim 1 - cos2x 3+ Ccosx +
x —> 0 cosx — 1 1

Lim (1-5Qs x)(1+cos x)d3 + cosx + 2

x—>0

- (l\cos X)

X —>0;cosx—=>cos0;cosx—>1,

cosx=1 ;1 -cosx=0

Lim 1 + cos x J3+cosx+ 2
x =0 -1 ]

Lim 1+cosO J3+cosO+ 2
x —> 0 -1 1

CuT

COPY

PASTE



04.

Lim

2+2

COSQX

xan/z d3 +sinx - 2

= Lim

cos?x 3+sinx+ 2

x—>n/2 J

= Lim

3+ sinx— 2 (3 +sinx+ 2

cos?x J3 +sinx + 2

x—>n/2

= Lim

x—>n/2

3+sinx- 4 1

1— sin2x J3+sinx+ 2

sin x = 1 1

= Lim (1\inx)(]+sinx)\3+sinx+ 2

x—>n/2

- (1\sin X) 1

cuT
x—>n/2 ;sinx—>sinn/2;sinx—>l,
sinx=1 ;1 -sinx=#0
= Lim 1 +5sin x B +sinx+ 2
x> T -1 1 COPY
= Lim 1+sinn/2 J3+sinn/2+ 2
x_>75/2 1 1 PASTE

I}
+
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05.
Lim J_ - J 1 + sinx

X > Yo cos?x

= Lim J_—Jl+sinx E+Jl+sinx

x > /9 1 - sin2x J?+.l+sinx

= Lim 2 — (1 +sinx)

1
x—>n/2 (1 = sin x)(1+sin x) J?+.l + sin x

= Lim 1—/3’inx

]
x> %o (1 —gnx)(1+sinx) J2 + {1+ sin x
CuT

T . . T .
X—> /2 ;sinx —>sin /2;sinx—>1,

sinx=1 ;1-sinx=#0
COPY
= Lim 1 1
x—>n/2 1 +sin x E+\1+sinx
PASTE

= 1

1
1+sinﬂ/2 E+\l+sinn/2

N JT

2 242
= 1
442
06.
Lim J] — COSsX —E
X =T sin2x

= Lim Jl — COSX —J_Q Jl — COSX +J_2

X > T 1 - cos?x 1 — cosx +J?



= Lim 1 -—cosx - 2 1

X > T 1 - cos?x 1 — cosx +J7
= Lim —cosx — 1 1

X > m (1+cos x)(1-cosx) |1 — cosx +J7
= Lim —(1/cos x) 1

X = T (1+cg£ x)(1-cosx) |1 — cosx +J7

X > T COS X —> COS T ; cosx—> -1

cosx#—-1 . 1T +cosx=0
= Lim 1 1

X —=>T - cos x 1 — cosx +E
= 1 1

I-cosm 1 —cosm +J_2
= 1 1
- (-1) - (1) +J2
= 1 1
2 E +J_2
= 1 1
2 22
= 1
42

07.

Lim sin2x

x>0 1- cos3x
= Lim 1 - cos2x

x>0 (1 -cosx)(l+cosx+ cos 2x)
= Lim (1 /cos x)(1 + cos x) cuy

x =0 (1 /cos x)(1 + cos x + cos 2x)

x —>0;cosx—>cos0;cosx—>1,

cos x = 1

;1 —cosx=0
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08.

09.

Lim 1+ cos x COoPY

x—=>0 1 + cos x + cos 2x
1+cosO
1 +cos0+cos 20 PASTE
1+ 1 = 2
T+1+1 3
Lim sin2x
X —> T 1+ cos3x
Lim 1 — cos2x
X —>m (1 +cosx)(l -cosx+ cos 2x)
Lim (1 ¥/cos x)(1 - cos x) cut
X = T (l/cosx)(l — cos x + cos 2x)

X = T, COSX > COST; COSX—> -1,

cosx=-1 ;1+cosx=#0
Lim 1 - cos x COPY
X > T 1 — cos x + cos 2x
1 —cosT
1 —cos T+ cos 2n PASTE
1+ 1

T+1+1

2/3
Lim 1 - sin3x
X > Yy cos?x
Lim (1 = sin x)(1 + sin x + sin2x)
X = 7t/2 1 — sin?x
Lim (1 —\{n x) (1 + sin x + sin2x)
x—>n/2 (1 —\sin x)(1 + sin x)



x—>n/2

sin x = 1

Lim

xan/z

Lim

x—>n/4

Lim
X — TE/4
Lim

x—>n/4

Lim

x—>n/4

Lim

x—>n/4

. LT .
sin X — sin /2 sinx - 1,

;1 =sinx=0

1 + sin x + sin?x

1 + sin x

1 + sin n/2 + sinzn/z

1 + sin TC/Q

T+1+1 =

N | w

1T +1

1 - tan3x

2
Sec4x — 2
1+ Tcm2x = sec2x

(1 - tanx)(1 + tan x + tan2x)

1+ tan?x - 2

(1 - tanx)(1 + tan x + tan?2x)

tan2x - 1

(1 - tanx)(1 + tan x + tan?2x)

(fanx = 1)(tan x + 1)

(1 —\PsKnx)(l + tan x + tan2x)
- (1 —\*@\n x)(tfan x + 1)

CcuT

x—>n/4 ;Tonx—>fonn/4;mnx—>1,

fan x # 1

Lim

x—>n/4

;1 —tanx#0

1 + tan x + tan2x COPY

- (fanx + 1)

1+ tan Y4 + tan2 Ty PASTE

- (tan TE/4 +1)

T+1+1

- (1+1)

-3/2
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Lim

x—>n/4

Lim

xan/4

Lim

xan/4

Lim

x—>n/4

Lim

x—>n/4

x—>n/4

cotx =1

Lim

x—>n/4

Lim

x—>n/4

Lim

x—>n/4

Lim

x—>n/4

cosec?x - 2

1 - cot3x

1+ coT2x = cosec

2

X

1 + cot2x -2

(1 = cot x)(1 + cot x + cot?x)

cot?x - 1

(1 = cot x)(1 + cot x + cot?x)

(cot x—1)(cot x + 1)

(1 = cotx)(1 + cot x + cot?x)

—(1 —%o’rx )(cot x + 1)

(1 - 7/o’r x)(1 + cot x + co’r2x)

;COTX—)COTTE/A,;COTX—)],

;1 —cotx=0
— (COT X + ]) COPY
1 + cot x + cot?x
~ (cot Tg+ 1) PASTE

1 + cot n/4 + cot? n/4

-(1+1)

T+1+1

-2/3

cotx-1

2 - cosec?x

cot x -1

2 - (1 + cot?x)
cotx -1

2 - 1-cot?x




Lim cotx -1 x—>n/6 ;sinx—>sinn/6;sinx—>1/2,

s 2 . . .
X = /4 1 — cot“x 2sinx —>1;2sin x=1 ;1-2sinx =0
Lim cot x -1 = Lim -1
X > Yy (1 = cot x)(1 + cot x) X o Vg 1 + 2sin x COoPY
Lim - (1 = cot x) = Lim -1
X = n/4 (1 —cotx)(1 + cot x) X = Tc/é 1+ 2sin n/é PASTE
cuTt

x—>n/4;cofx—>cofn/4;cofx—>1, = -1

cotx=#1 ;1 -cotx=0 1+ 2(1/2)

Lim -1 = -1/2
X > Y4 1 + cot x COPY
14.
1 Lim 2 — cosec X
1+ cot Ty PASTE x = e cot?x - 3
-1 = -l = Lim 2 - cosec X
1+ 2 X > g cosec?x - 1-3
= Lim 2 — cosec X
x > Y cosec?x - 4
Lim 2sinx — 1
X > Y 4cos?x - 3
= Lim 2 — cosec X
X — n/g, (cosec x — 2)(cosec x + 2)
Lim 2sinx = 1
x> Y 41 —sin2x) - 3
= Lim —( cos;c/x -2) cut
X = Tc/é (cosec/ 2)(cosec x + 2)
Lim 2sinx — 1
X = n/(, 4 — 4sin2x - 3
T i
X = /6  COSec X - cosec /6 ;
L o5 : cosec X » 2 ,cosecx#2 ;cosecx-2 #0
im sinx —
X o Y 1- 4sin?x
= Lim -1 COPY
T
X = /6 cosec x + 2
Lim 2sinx — 1
x—>n/6 (1= 2sin x) (1 + 2sin x)
= -1
T PASTE
cosec /6 + 2
Lim -(1 /ﬁsm X)
x o> Y (1—2}'/)()(1 +2sinx)  CUT _ 0 -
2+ 2 4
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Lim

X = /3

Lim

X = /3

Lim
X — n/3
Lim

x—>n/3

Lim

X = /3

sec3x -8

tan2x -3

sec3x - 23

tan2x -3

(sec x - 2)(sec?x + 2sec x + 4)

sec?x - 1-3

(sec x - 2)(sec?x + 2sec x + 4)

sec?x -4

(sec x - 2)(sec?x + 2sec x + 4)

(sec x - 2)(sec x + 2)

T T
X —> /3 ;sec X —»>sec /3;secx— 2,

secx#2;secx—-2 #0

sec2™3 + 2sec V3 + 4

sec Tc/3 + 2

224+ 2(2) + 4

2+2

36



SOLUTION TO Q SET -3

02

01. Lim \I5+cosx -2
Lim \12+cosx -1

X —>T (1T —x)2

X 5T (m - x)?

= Lim y5+cosx -2 J5+cosx + 2
X =T (m - x)? Jd5+tcosx + 2

= Lim 2+cosx -1 N2+ cosx
X =T (M - x)2 d2+tcosx + 1

+

= Lim 5+cosx - 4 1

X =T (m - x)? Jd5+tcosx + 2

= Lim 2+ cosx -1 1

X 5T (m - x)2 Jd2+cosx + 1

= Lim 1 + cos x 1

X >m (T - x)? Jo+tcosx + 2

Putx=m + h

= Lim 1 + cos X 1

X ->n  (m-x)2 J2+cosx + 1

Putx=m+h

= Lim 1 +cos (m+ h) 1
= Lim  1+cos (m+h) 1 h>0 [((m-(r+n)]2 [5+cos(m+h)+2
h -0 [(n—(n+h)]2 \|2+cos(n+h)+1
= Lim 1T —cosh 1

= Lim 1 —cosh 1 h -0 (n_n_h)2\5_cosh + 2
h>0 (t-m-h)2 (2-cosh + 1

= Lim 1 —cosh 1

= Lim 1 —cosh 1 h -0 h 2 J5-cosh + 2
h -0 h 2 Jd2-cosh + 1

= Lim 2 sin2 (h/2) 1

= Lim  2sin? (h/2) 1 h -0 h 2 J5-cosh + 2
h -0 h 2 J2 -cosh + 1

2 h/2

= Lim 2[1 sin (h/2)]2 1
o . 2 P
= Lim 2 E_sm (h/2)] 1 h -0 2 n2 J5-cosh +2
h -0 J2-cosh + 1

= Lim 2[1 (1)] ? 1
o 2
= Lim 2[1_(1)] 1 h -0 2 d5-cos0 +2
\|

h -0 2 2-cos0 +1
= 2 x 1 1
= 2 x 10— 1 4 \,:+2
T
= 2 x 1 1
= 2 x 1 1 4 2+ 2 = 1/8
4 1+ = /4
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04.

03. Lim V3 - tan x

xan/s T — 3X
Lim 1 - tan x

i
X = /4 T — 4X PUT  x :n/3+h

PUT x = “4+h

= Lim V3 —tan ("3 + h)
b
h 0 n-3(/3+h
= Lim 1—Tcm(n/4+h) - e )
h—>0 -4 ("4 +n)
= Lim V3 - tan "3 + tan h
P
= Lim 1 - tan "4+ tan h h =0 I —tan /3 . tanh
h—>0 1 —tan Y4 . tan h m-m- 3h
T —T — 4h
= Lim V3 - V3 + tan h
= Lim - | +tan h h—>0 1 —+3.tan h
h—>0 1- tanh - 3h
— 4h
= Lim V3(1 = v3.tan h) - ¥3 - tan h
= Lim l-—tanh- 1-tanh h—>0 - 3h. 1- 43 .tanh
h—>0 - 4h . 1 - tan h
= Lim V3 - 3.tan h - ¥v3 - tanh
= Lim _2tan h h—->0 - 3h. 1 - 3 .tanh
h—>0 - 4h . 1 - tan h
= Lim - 4tan h
= Lim 2 tan h 1 h -0 - 3h. 1 -+3tanh
h—->0 4 h 1 - tan h
= Lim 4 tan h 1
LIMIT JATHI VALUE AATI , KAHI FORMULA LAGTI KAIHI h 0 3 h 1 - V3 tanh

PASTE HOTI

LIMIT JATHI VALUE AATI , KAHI FORMULA LAGTI KAIHI

= 2 .1 1
— _ PASTE HOTI
4 1 —tan O
= 4 1 1
) L 3 1 -3 .tan 0
2
= 4
3
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05.

Lim 1 + cos mx

X = 1 (1 = x)2

PUT x=1+h

Lim COSs X — §in X
xan/4 T — 4Xx
PUT x = "/4+h
= Lim cos(n/4 + h) - sin (n/4 +h)
h -0 n -4 ("4 +h)
(cosn/4 cos h — sinn/4 . sin h)
= Lim . m n .
— (sin"/4 cosh + cos /4 . sin h)
h—0
T -7 - 4h
(142 . cos h = 1/42 . sin h)
= Lim
— (VN2 .cos h+ /42 . sin h)
h—0
- 4h
. lcosh — 1sinh — 1 cosh — 1 sinh
= Lim — — — —
V2 V2 V2 V2
h—0
- 4h
= Lim -2 sinh
V2
h—0
- 4h
= Lim V2 .sin h
h—0 4h
= Lim V2 .sin h
h—0 4 h
= V2
4

Lim 1 +cosm (1 +h)
h—0 [1-(1+h)]2
Lim 1 +cos (m + mh)
h -0 (1-1-h)2
Lim 1 - cos mh
h -0 h?2
. 2 sin 2 wh
Lim —_—
2
Lim 2(sin mth )2
2
h— 0
h
2 E sinTc_h 2
Lim 2 2
h— 0 nh
2
TquQ
2
2 2
4
12



07. 08.

] Lim 3 cos x + cos 3x
Lim cosec x — 1 o 3
- . X = /2 (Tt - 2x)
x 5% (Mrn - x)2
1 -1
= Lim -
%o S'n; = Lim 3cosx + (4 cos3x -3 cosx)
% )2
( 2 X ) X 4)75/2 (TC - 2)()3
= Lim 1 - sinx
n T .
X—=>"/2 ("/2 = x )2 sin x = Lim 3 cosx + 4 cos3x -3 cos x
X an/z (m - 2x)3
PUT x = "2 +h
_ oo = Lim 4 cos3x
= Lim 1 —sin ((/2+h) . -
X = /2 (m - 2x)3
h— 0 [n/z— (™2 + h )]2.sin(n/2+ h)
PUT x = Y2 +h
= Lim 1 —cosh
T T
h— 0 /o — /5 —-h)2.cosh
[ ) = Lim 4 cos3 (n/2 +h)
hos 0 [n-2(“/2+h)]3
= Lim 1 -cosh
h— 0 h?2.cosh cos (90 + 0) = —sin 0
- . . 3
- Uim 2 sin 2 (h/2) ] Lim —4sin” h
h— 0 h2 cos h h—0 (n -7 - 2h) 2
= Lim 2 sin 2 (h/2) 1 = Lim - 4sin® h
h— 0 h?2 cos h h— 0 - 8h3
- Lim 2 [sin (h/2)]2 | = Lim 4 sin3h
h— 0 h cos h h— 0 8 h3
= Lim 2 [1 sin (h/2)]2 1 = Hm i[ sin hja
h— 0 2 h/2 cos h h— 0 8 h
= 4 (1)°
_ 2 —
= 2 | 1 () 1 8
2 cos 0
= 1 - i
2 2
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LIMITS OF EXPONENTIAL & LOGARITHMIC FN'S

Q SET - 1
BASED ON Lim 1 M 1
X Lim 1
X -0 [1+x] = e <5 0 [4+x]x /2
4 — X ans : e
01. Lim [1 + i] x /3
x>0 3 aneee Q SET - 2
BASED ON Lim lo 1 +x = ]
_ x—=>0 X
02. Lim [1 + i] X /4
O 4 ans . e
X2 01. Lim log (1 + 2x)
x—0 X ans : 2
03. Lim (1 +2x] x 23 _
X 50 Y ans - e 02. Lim log (1 + éx)
x—0 2X ans . 3
04. Lim [1 +3_x] X 3/4 03. Lim 1 log (1 + 8x
x >0 4 ans . e x—>0 X 3 ans : 8/3
3
X 04. Lim log (1 +5x) - log(l + 3x)
05. Lim (1 + 2x) % = 0 "
. ab
x—>0 ans . e ans : 2
% 05.
06. Lim (1 + 2x) . log 7+ log [%J
X =0 ans : el0 Lim
x =0 X ans : 1
07. 1 06. Lim log (2 +x) - log?2
Lim 1 + 4x | x x > 0 X ans : /2
Xx—>0 |1 - 4x ans : e8
Q SET -3
) < _
08. 1 BASED ON Lim a 1 log a
Lim 1 - 5x | x x =0 X
Xx—>0 |1 + 5x ans : e~ 10
01. Lim 5% — 4 ans: log [ 5
x>0 X 4
09. 1
Lim 1+ 8x | x 02 ) 4 3
X = 0 1 _ 8x ans - elé . Lim - ans: log [i]
x>0 5%-1 _ (3]
log 5
10. 1
I H X _ X
Lim A 03. Lim 6% - 3
x=>0 |1 + 4x ans i e~/ X >0 4%x-1 ans : /2
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04.

05.

06.

07.

08.

09.

Lim

X —0

Lim

X —0

Lim

X —0

Lim

x =0

Lim
X —0

Lim

x—>0

Lim

x>0

Lim

x—>0

5X _ 3x ans: log [i ]
4)( — 2)(

Q SET -4

01.

02.

03.

Lim

x—>0

Lim
x—>0

Lim

x—>0

log 2
a2x — pX
- ans: log | a2
X b
2%+ 3% + 4% - 3
X
ans : log 24
2%+ 5% + 7* - 3
X
ans :log 70
5+ 3% - 02X — ]
X
ans: log |15
2
4% 4+  5x  _ ox+1
X
ans : log 5
aX + bX ox + 1
X
ans: log | ab
4
2X + 33X 4 4x _ 3x+1
X
ans:log | 8
9
10X - 5% = 2X + ]
%2
ans : log2 . logd
15% — 3% - 5% + ]
x2

ans :log 3 .log 5

ans :log 3 . log 7

42

04. Lim 15% = 3% = 5%+ 1
x —> 0 x.tan x
05. Lim 12X = 3% — 4% + ]
x —> 0 1 — cos 2x
Q SET -5
01. Lim a*+aX-2
x — 0 x2
02. Lim 5X + 57X — 2
x = 0 x2
03. Lim eX+e*X=-2
x —>0 cos 3x — cos 5x
04. Lim 5X 4+ 57X -2
x —> 0 COS 2X — CcOS 6X
Q SET - 6
01. 1
(x = 3)
Lim (x = 2)
X =3
02. 1
(x — 4)
Lim (x = 3)
X — 4
03. Lim logx —-log3
X —>3 X —3
04. Lim logx —-log3
X = 3 x2_9

ans :log 3 .1log 5

ans :log 3 . log 2

ans : (log a)?

ans : (log 5)2

ans ]/8

ans : (log 5)2

16
ans . e
ans . e
ons:]/s
ons:]/]s



SOLUTION TO &Q SET - 1

01.

02.

03.

1
Lim T+ x X
X —0 3

LIMIT JATHI FORMULA AATI , INSIDE THING ‘e’ HO

JATHI
1
3
e
1
Lim T+ x X
x =0 4
L
x {4
Lim [1 +L}4
x =0 4

LIMIT JATHI FORMULA AATI , INSIDE THING ‘e’ HO

JATHI
1
4
e
1
Lim 1 +2_x X
x =0 3

Lim [1 +2_x] 3
x—>0 3

LIMIT JATHI FORMULA AATI , INSIDE THING ‘e’ HO

JATHI

43

04.

05.

06.

Lim

Lim [1 +3_x] 4
x—>0 4

LIMIT JATHI FORMULA AATI ,

JATHI
3
4
e
3
X
Lim (1 + 2x)
x —> 0
1 12.3
2X
Lim (1 + 2x)
x —> 0

LIMIT JATHI FORMULA AATI ,

JATHI
6
e

>

X
Lim (1 + 2x)
x —> 0

1 12.5

2X
Lim (1 + 2x)
x—=>0

LIMIT JATHI FORMULA AATI ,
JATHI

10

INSIDE THING ‘e’ HO

INSIDE THING ‘e’ HO

INSIDE THING ‘e’ HO



07.

08.

Lim 1+
x =0

SPLIT THE POWER

X
. 1+ 4x)
Lim
x—>0 i
X
(1 - 4x)
p N SET THE POWER
a4
4x
le \(] + 4X) P,
X >0 "7 1 Y _4
4x
(1 - 4x)

LIMIT JATHI FORMULA AATI ,

INSIDE THING ‘e’ HO

JATHI
4
e
-4
e
4+ 4 8
e = e
L
Lim 1 — b5x X
x —>0 1 + 5x
SPLIT THE POWER
il
X
1 - b5x
Lim ( )
x—>0 i
X
(1 + 5x)
. N SET THE POWER
1 |-5
5x
Lim \(] - 5X) J
x—=>0 77 1 Y 5
5x
(1 + 5x)

LIMIT JATHI FORMULA AAT

JATHI
-5
e
5
e
-5-5
e

I, INSIDE THING ‘e’ HO

09.
Lim
x =0

x =0

= Lim
x =0

JATHI

Lim
x =0

= Lim
x—>0

= Lim
x —>0

JATHI

44

SPLIT THE POWER

X
1+ 8x)
a
X
(1 = 8x)
. \ SET THE POWER
1| 8
8x
(T + 8x) )
r -1 )-8
8x
(1 — 8x)
LIMIT JATHI FORMULA AATI , INSIDE THING ‘e’
8
e
-8
e
8+8 16
e = e

SPLIT THE POWER

X
(1 - 3x)
a
X
(1 + 4x)
. \ SET THE POWER
-11|-3
3x
\(] - 3X) J
’ 1) 4
4x
(1 + 4x)
LIMIT JATHI FORMULA AATI , INSIDE THING ‘e’
-3
e
4
e
-3 -4 -7
e = e

HO

HO



SOLUTION TO & SET -2

Lim 4 + x| x 01. Lim log (1 + 2x)
x>0 |4 - x x—0 %
1
4 + x ) x = Lim 2 log (1 + 2x)
= Lim 4 x—0 2x
x>0 |4 - X
4 LIMIT JATHI FORMULA AATI
1 = 2 (1)
T + x| x
= Lim 4 - 2
x —>0 1T - x
4
SPLIT THE POWER 02 Lim log (1 + 6x)
1 x—0 2X
X
[ 1+ L]
= Lim 4 :
= +
x50 ] Lim 1 log (1 + 6x)
X x =0 2 X
%
4
SET THE POWER = Lim 6 log (1 + 6x)
t 131 x>0 2 6x
X 4
<'1 + x| 4
" LIMIT JATHI FORMULA AATI
= Lim
x—>0 R = 3 (1)
< B
- x] 4 _
= = 3
U 4
i 03. Lim 1 log |1 + 8x
4 x>0 x 3
= e
-1
4
e - Lim log [l + 8_x]
x —> 0 3
LIMIT JATHI FORMULA AATI , INSIDE THING ‘e’ HO X
JATHI
1+ 1
4 4 8 log 1 + 8x
= e = Lim 3 3
x>0 8x
1 3
2 LIMIT JATHI FORMULA AATI
= e
= 8 (1)
3
= 8
3
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04.

06.

= 1

SOLUTION TO Q SET -3

Lim log (1 + 5x) - log(1 + 3x)
x =0 X 01.
Lim log (1 + 5x) - log(1 + 3x)
x >0 X X
Lim 5 log (1 +5x) - 3 log(l + 3x)
x—>0 5x 3x
LIMIT JATHI FORMULA AATI
5(1) - 3(1) = 2
log 7 +|og[x+1]
Lim 7
x — 0 X
log [7 .x+1
Lim 7
x—>0 X
02.
Lim log (1 +X)
x—>0 X
LIMIT JATHI FORMULA AATI
1
Lim log (2 +x) - log?2
x—>0 X
. log [2+x]
= Lim 2
x =0
X
log |1 + x_
x =0
X
1 log |1 + x
= Lim 2 2
x =0
X
2

LIMIT JATHI FORMULA AATI

(1)
2

46

Lim 5% — 4X

x —> 0 X

Lim 5X — 1 — 4%+ 1
x—=>0 X

Lim S5 -1 - (4X=1)
x —> 0 X

Lim 5% -1 — 4% -
x —>0 X X

LIMIT JATHI FORMULA AATI

log5 - log4
log| 5
4
Lim 4% — 3%
x =0 5% -1
Lim 4% — 1 = 3%+ 1
x =0 5% -1
Lim 41 - (3X=1)
x =0 5% -1

Dividing Numerator & Denominator by x ,

asx —>0,x=0

4% — 1 - (3X = 1)
Lim X
x >0 5% -1

X

4% - - 33X -1
Lim X X
x >0 5% -1

LIMIT JATHI FORMULA AATI

log4 - log3

log 5




03.

Lim

X —0

Lim

X —0

Lim

X —0

Dividing Numerator & Denominator by x ,
asx —> 0,

Lim

x =0

Lim
x =0

log 5

6X_3X

4% — ]

6% —1 -3%+1
4% — ]

6 -1 - (3%=-1)
4% -

x =0

6X—1-(3x=1)
X
4% -1

X

3 -1

4% = 1

LIMIT JATHI FORMULA AATI

logé6 - log3
log 4

log 4

log 2
log 4

log 2
log 22

log 2
2log 2

1/2
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04.

05.

Lim 5% — 3X
X >0  4X-2x
Lim 5% 1 -3+ ]
X >0 A4X-1-2%+1]
Lim 5% 1 - (3X - 1)
x>0 4X—1-(2¢=1)

Dividing Numerator & Denominator by x ,

asx —>0,x=0

5% -1 - (3% =1)
Lim X
XxX—=0 4X-1-(2%=-1)
X
5% -1 - 3% -1
Lim X X
X—>0 4%-1 - 2X-1
X X

LIMIT JATHI FORMULA AATI

logb5 - log3
log4 - log?2
- 3N
log| 5
- 3 P
- N
log| 4
\\y 2 7
- 3N
log| 5
- 3 P
log 2
Lim a?x - bx
x —> 0 X
Lim a?X -1 - bX+ 1
x =0 X
Lim a2x -1 - (b*-1)
x —>0 X



06.

07.

Lim

x—>0

Lim 2

X —0

2

Lim

X —=>0

Lim
X —0

Lim

x—>0

Lim

x—>0

Lim

x—>0

Lim
x—>0

aZX -1 - bX-1 =
X X
a?x -1 bX - 1
2x X
08.
LIMIT JATHI FORMULA AATI
log a - log b
loga?2 - logb
log| a?
b
2%+ 3%+ 4% - 3
X
2% -1 4+ 31 + 4* -1
X
2% -1 4+ 3X-1 + 4* -]
X X X
LIMIT JATHI FORMULA AATI -
log 2 + log 3 + log 4
log (2 x 3 x 4)
log 24
09.
2* + 5% + 77X - 3
X
2% -1 +  5X-1 + 7% -1
X
2 -1 4+ 5*-1 + 7% -1
X X X
LIMIT JATHI FORMULA AATI -
log 2 + log 5 + log7

48

log (2x5x7)

log 70
Lim 5 + 3% - 2x -
x —> 0 X

EK KA BHALA SUM SE KAR,DO KA BHALA KHUD SE

KAR
Lim 5 — 1 + 3% - 2X
x—=>0 X
Lim 5 — 1 + 33X — 1 - 2% + 1
x —>0 X
Lim 5 — 1 + 3% — 1 - (2% = 1)
x —>0 X
Lim 5 -1 + 3X-1 - 2X -1
x —> 0 X X X
LIMIT JATHI FORMULA AATI

log 5 + log 3 - log?2

log [ 5x3

2
log [ﬁ]
2

Lim 4*x + 5% 2x + 1
x >0 X
Lim 4% 4+ 5x  _ 2X D
x —> 0 X
Lim 4% — 1 + 5X -1 - 2X2+ 2
x >0 X
Lim 4% — 1 + 5% — 1 - 2(2% - 1)
x >0 X



Lim 4%~ 1 4+ 5% — 1 - 2(2% — 1) = Lim 2% — 1+ 3% -1 +4%X -1 -3(3%- 1)

x—>0 X X X x —> 0 X

LIMIT JATHI FORMULA AATI

| 4 | s ol 5 = Lim 2X — 1 +3% -1 + 4% - 1- 3(3%-1)
+ _
9 °9 °9 x>0 X X X X
log 4 + log 5 - log 4 LIMIT JATHI FORMULA AATI
= log2 +log3+log4 - 3log3
log 5
= log2 +log3+log4 - log?27
Lim aX + bX - 2x*1
x —>0 X = log |2x3x4
27
Lim a* + pb*X - 2X2 = log [g]
x>0 X 9
Lim aX — 1 4+ bX — ] — 2242 SOLUTION TO Q SET - 4
x>0 X
01. Lim 10X — 5% = 2% + 1
x - 0 x2
Lim aX — 1 + b*X -1 - 2(2% - 1)
x —> 0 X
= Lim SX 2X — 5% — 2% + ]
x - 0 x2
Lim a* — 1 + b*X -1 - 2(2% - 1)
x—>0 X X X
= Lim S* (2% = 1) - 1(2*=-1)
LIMIT JATHI FORMULA AATI X — 0 %2
log a + loghb - 2log 2
= Lim (5% —1)(2*=-1)
loga + logb - log4 x>0 x2
log (ab
e = Lim S*—1. 2*x-1
x—>0 X X
Lim DX 4 33X 44X _ 3x+ ] LIMIT JATHI FORMULA AATI
x —> 0 X
= log 5.log 2
Lim 2% + 3% + 4% - 3*3
x—>0 X
02. Lim 15X - 3% - 5% + 1
x>0 x2
Lim 2% -1 + 33X -1+ 4%-1-3*3+3
x =0 X
= Lim 5% 3% — 3% - 5% + 1
x — 0 x2

49



03.

04.

Lim
x =0

Lim
X —0

Lim

X —0

3% (5% — 1) = 1(5% = 1)
X2
(3% = 1) (5% - 1)
X2
3X 1. 5%
X X

LIMIT JATHI FORMULA AATI

Lim
x —>0

Lim
x —> 0

Lim

x—>0

Lim
x =0

Lim

x—>0

log 3 .log 5

21% = 3X = 7% + 1

73X = 3~ 7%+ ]
x2

05.
X (7X = 1) = 1(7% = 1)
X2
(3%~ 1)(7% = 1)
X2
3 1. 7% -]
X X

LIMIT JATHI FORMULA AATI

Lim

x—>0

Lim

x—>0

Lim
x—>0

Lim

x—>0

log 3 .log7

15% = 3X = 5% + |

x.tan x

5% 3% — 3X = 5X + 1]
x.tan x

3% (5% = 1) = 1(5% - 1)

x.tan x

(3*-1)(5*-1)

x.fan x
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Dividing Numerator & Denominator by

x2 ,x>0,x=0

(3* = 1)(5%-1)
Lim x2
x>0 x.fan x
N
3X— 1. 5%X-1
Lim X X
x =0 fan x
X

LIMIT JATHI FORMULA AATI

log3.logb
(1)

log 3 .log s
Lim 12X — 3% — 4% + 1
x —>0 1 - cos 2x
Lim 4% 3X - 3X — 4% + ]
x =0 2 sin?x
Lim X (4% =1)=-1(4*-1)
x = 0 2 sin2x
Lim (3% - 1)(4% - 1)
x>0 2 sin2x

Dividing Numerator & Denominator by

x2,x>0,x=0

(3 = 1) (4% - 1)
Lim x2
x —> 0 2 sin2x
2
3X— 1. 4x-1
Lim X X

X >0 2( sin x) 2
X

LIMIT JATHI FORMULA AATI

DISTRIBUTE

SQUARE SQUARE
THE WHOLE SQUARE



log 3 .log 4
2(1)2
log3.2log?2
2
log 3.log 2

SOLUTION TO Q SET -5

01.

LIMIT JATHI ,

02.

Lim
x>0

Lim
X —0

Lim

x =0

Lim
x>0

Lim

x—>0

Lim
x =0

Lim
x—>0

Lim

x—>0

Lim
x—>0

aX+ aX-2

%2
a¥+ 1 -2
OX
%2
(aX)2 + 1 - 2.0
aX . x2
(0X-1)2 1
X2 ax

SQUARE SQUARE
THE WHOLE SQUARE

KAHI FORMULA LAGTI , KAHI PASTE HOTI

(loga)2. 1
q0

(log a)?

5+ 5% -2
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03.

SQUARE SQUARE
THE WHOLE SQUARE

2

= Lim 5112, 1
x >0 X 5%
LIMIT JATHI , KAHI FORMULA LAGTI , KAHI PASTE HOTI
= (log 5)2. 1
50
= (log 5)2
Lim eX+e*X=-2
x —> 0 cos 3x — cos 5x
ex+ 1 -2
= Lim eX
x>0 _2sin[3x+5x| sin [3x-5x
2
(eX)2 + 1 - 2.e*
= Lim ;
x —>0 €
— 2 sin 4x . sin(-x)
(ex-1)2
= Lim eX
x>0 2 sin 4x . sin X

Dividing Numerator & Denominator by
x2,x—>0,x=%0

(ex-1) 2
= Lim eX.X2
x>0 2 sin 4x . sin X
X2
(eX=1)2 1
= |_|m X2 e)(
x>0 2 sin 4x . sin X
X X
ex— 112 1
= Lim X eX
x >0

2.4 sin 4x . sin x

4x X

DISTRIBUTE

SQUARE SQUARE

THE WHOLE SQUARE

LIMIT JATHI , KAHI FORMULA LAGTI , KAHI PASTE HOTI

(loge)?2. 1
&0

2.4.(1).(1)



04.

Lim 5%+ 57X -2
X —0 COS 2X — COS 6X
5% + 1 - 2
= Lim 5X
x>0 _9sinfx+6x| sin[2x—6x
2 2
(5%)2 + 1 — 2.5%
= Lim »
x—>0 S
— 2 sin 4x . sin(-2x)
(5~ 1) 2
= Lim 5x
x>0 2 sin 4x . sin 2x

Dividing Numerator & Denominator by
x2 ,x—>0,x#0

(5%-1) 2
= Lim 5%, x2
X0 "o Gin ax . sin 2x
%2
(5= 1)2 1
= Lim X2 5%
x—>0 2 sin 4x . sin 2x
X X DISTRIBUTE
[5X - 1]2 1 SQUARE SQUARE
= Lim X 5_>< THE WHOLE SQUARE
x =0

2.4 sin 4x .2 sin 2x
4x 2X

LIMIT JATHI , KAHI FORMULA LAGTI , KAHI PASTE HOTI

(log 5)2. _1_
= 50
2.4.(1).2(1)

(log 5)?
16
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SOLUTION TO Q SET - 6

01. ]
(x = 3)
Lim (x = 2)
X — 3
x=3+h
1
3+h-3
= Lim (3+h-2)
h—0
1
h
= Lim (1 +h)
h —- 0
= e
02. 1
(x — 4)
Lim (x = 3)
X —> 4
X=4+h
1
4+h-4
= Lim (4 + h-3)
h -0
1
h
= Lim (1 +h) = e
h—0
03. Lim logx —-log 3
X —>3 x—-3
x=3+h
= Lim log (3+h) - log3
h—20 3+h-3
Iog[3+h]
= Lim
h -0 3
h
log [T + h
= Lim 3
h—0
h



04.

Lim
X >3

= Lim
X >3

h—0

= Lim
h—>0

= Lim

h—>0

= Lim
h—0

logx —-log 3
x2 -9

logx -log 3 1

x—=3 X+ 3

x=3+nh

log (3+h) - log3 1
3+h-3 6+ h

[

4
18
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Compiled & Conducted @ JKSC





