29. Limits

Exercise 29.1

1. Question

. X .
Show that lilm —— does not exist.
x—>D| X|

Answer

Given

E,x>0
f(x) =4 %

—,Xx<0
—X
Lx>0

fx) = [—1,x< 0

To find lim f(x)
x—=0

To limit to exist, we know lim f(x) = lim f(x) = limf(x) ......
x—h x—h x—h

Thus to find the limit using the concept xll131+ f(x) = leItI]I_ flx) = Ll_l}tlj f(x)

lim, f(x) = EEtl)f(O + h) = im1=1... (3)
3‘11.1(1]1_f(:==;) = EE(I)fl:U—h) = %11_1}]—1 = —1......(4)
From above equations

xll%l_ f(x) = x&1§1+ f(x) (from 2)

Thus, limit does not exist.

2. Question

. _ fo +3.x =
Find k so that ]111}\ f(xX) may exist, where f(x) =-
e ]\x +k. x>
Answer
. 2¥ + 3,x =2
f(x) = ’

To find lim f(x)

To limit to exist, we know lim, f(x) = lim f(x) = limf(x) ......
x—h x—h x—h

thus xll1211+ f(x) = ‘:1141%1_ flx) = LI_I.I% f(x)

3(1_1.1211Jr f(x) = %E}tl}f(z + h) = %111%2[2 +h)+ 3
K11.111?1_f(3==;) = EE(I)f(Z—h) = %111#1(1](2—1'1) +k
limf(x) = f(2) = 2(2) +3 =7

x—2

From (1)

]

(1)

]

(1)

(2)



%1151}2(2 + h) +3 = EEE'(Z—h) + k

22+0)+3=(2-0)+k
4+3=2+k
5=k
3. Question
.1 .
Show that ]jim — does not exist.
x—=0x

Answer
1

fi = —
(x) <

To find lim f(x)
x—0

To limit to exist, we know lim_f(x) = lim f(x) = limf(x) .....
x—h x—h x—h

Thus, to find the limit using the concept lim, f(x) = lim f(x) = limf(x)
x—0 x—0 x—0

. . . 1 . 1
3(1_1.1':1'3r f(x) = LIE})KO + h) = LIE}) Foa LIEEnE = oo........ (3)
. . . 1 . -1
K11.1(1]1_f(3==;) = EE(I)f[:U h) = %H}; P %111#1}] — = —o...... (4)
lim fi f(0) L
= = — = OO0
i G0 g
From above equations
}:11.131_ f(x) = XE1§1+ f(x) = ]1(1_1.1':1' f(x)
Thus, limit does not exist.
4. Question
- 3x
N
Let f(x) be a function defined by f(x)=4|x|+2x .
l 0 .x=0

Show that f(xX) = does not exist.

Answer
3x
Given f(x) = [|x|+zx’x¢ 0
0,x =0
3% X0
X+ 2x
f(x) = 0,x =0
ax
—-X + 2x
1L,x=0
3<0

To find lim f(x)
x—0

(1)

(2)



To limit to exist we know lim f(x) = lim f(x) = limf(x) ...
x—h x—=h x—h

Thus to find the limit using the concept K1_1.131+ f(x) = x11_13]'1_ f(x) = Ll_l}tlj f(x)

Jim, f(x) = %E?tljﬂ:ﬂ + h) = liml = 1. (3)
Jim f(x) = lmf(0—h) = lim3 = 3.....(4)
linéf(x) = f(0) =0

From above equations

3(1_1.1':1'3r f(x) = }:11.131_ f(x) = Ll_l}tlj f(x)

Thus, limit does not exist.

5. Question

(1)

. fx +1ifx =0 o _
Let f(x)=" . . Prove that lim £(X) does not exist.
]\X—l.le <0 x—0
Answer
Given f(x) = [};t 11’;;’;}[?

To find whether Lij}tlj f(x) exists?
To limit to exist we know lim f(x) = lim f(x) = limf(x) ...
x—h x—h x—h

Thus to limit to exist lim, f(x) = lim f(x) = lmf(x)......(2)
x—=0 x—0 x—=0

3(1_1.1':1'3r f(x) = LIE})KO + h) = EE}].(O +h+1=1

K11.1(1]1_f(3==;) = EE(I)f[:U—h) = %111#1(1][0—1'1) -1 =-1

From above equations

3(1_1.1':1'3r f(x) = }:11.131_ f(x)

Thus, the limit Liilé f(x) does not exists.

6. Question

_ fx— 5.ifx >0 e _
Let f(x) =" . . Prove that im £(X) does not exist.
]\x—4.1fx <0 x>0
Answer
Given f(x) = {};J_r 45;5:5]

To find whether Liilé f(x) exists?
To limit to exist we know lim f(x) = lim f(x) = limf(x) ...
x—h x—=h x—h

Thus to limit to exist lim, f(x) = lim f(x) = limf(x)......(2)

(1)

(2)



K1_1.131+ f(x) = %E?tljfl:ﬂ + h) = %1111(1](0 +h)+5=5
xlgy_f(x) = LIEE'f(O—h) = EE})(O_h) —4 = —4
From above equations

K1_1.131+ f(x) = :«11-1(]31- f(x)

Thus, the limit 13_1}}] f(x) does not exists.

7. Question

Find 11'11% f(x) , Where
X

4.ifx =3
]\x +Lifx <3
Answer
. _ 4,x > 3
Given f(x) = [x + 1,x<3

To find lim f(x)
x—3

To limit to exist we know lim f(x) = lim f(x) = limf(x) .....
x—h x—h x—h

Thus to find the limit using the concept HlﬁiI?flJr f(x) = Kllgl_ f(x) = Li_lg f(x)

Jjgh f(x) = %:}Etl]f(?) + h) = %1151]4 =4 ... (3)

Jlim f(x) = EE}]f(B—h) = %1112}](3—1’1) +1=4...(4)
From above equations

xl_i.glJr f(x) = Hllgl_ f(x)

Thus from (2),(3) and (4)

lin:}f[x) =4

8. Question

2x+3 .x= e o
If £(x) =J * . 0. Find lim f(x)ang lim f(x),
B{x +1).x=>0 x—0 Y
Answer
Given f(x) = {32(?; i %XXE:}OO

(i)To find Li_l.lé f(x)

To limit to exist, we know lim f(x) = lim f(x) = limf(x) ....
x—h x—h x—h

Thus to find the limit using the concept K1_1.131+ f(x) = x11_13]'1_ f(x) = Ll_l}tlj f(x)

K1_1.131+ f(x) = EE(I}f(O + h) = H}}B(O +h+1) =3 (3)

(1)

..(1)

(2)

(2)



lim f(x) = LIEE.f(O—h) = LIE})Z(O_h) +3 =3...4)

linéf(x) =f(0) =2(0) +3 = 3...... (5)

From above equations

quixggr f(x) = ‘:114131_ f(x) = }(i_I}cl' f(x) thus the limit exists

Thus from (5)

Ll_l}éf(x) =3

(ii) To find lim f(x)

To limit to exist, we know lim f(x) = lim f(x) = lim{(x) ....... (1)
Thus to find the limit using the concept Yl_i.IPJr f(x) = Yll_{lll_ f(x) = Llj}i f(x)......(2)
}(1_1}};r f(x) = %Etl}f(l + h) = %11532(1 +h)+3=5.... (3)
iﬂzll_f(x) = Elléf(l_h) = EEEJZ(l—h) +3 =5, (4)

From above equations

xl—i-IJI.IJf f(x) = lg]ll_ f(x)

Thus from (2),(3) and (4)

lin}f(x) =5

9. Question

. x*-1 .x=<1
Find Llmf(x), if f(x) = J ) .

=l ]‘—x" —1).x>1
Answer

2_
Given f(x) = { X 5 Lx=<1
—xX-—1Lx>1

To find lim f(x)
To limit to exist we know lim f(x) = lim f(x) = limf(x) ... (1)

Thus to find the limit using the conceptwl_i.I}L f(x) = lim f(x) = lfillf(x) ...... (2)

x—1
; T — Tipm 21 — T 12 _h2 9k 1 —
xl_l.I}Lf(X)_EE};f(l—l—h)_EE}; (1L+h)*-1 EE(I) 1*—h*-2h—-1
—2

lim f(x) = limf(1-h) = lim(1 + h)?-1= LiE}]:L2 +h*+2h—1=0...(4)
From above equations

Jim, f(x) = lim_f(x) thus the limit lim f(x) does not exists

10. Question

Evaluate lim f(X), where

X—



f(x)=1 x
}‘0 X=0
Answer

||

Given f(x) = [_X *0

0,x =10
f,x>0
X
fix)=40,x =0
-2<0
X
1,x>=>0
f(x) =40,x = 0
—1<0

To find lim f(x)
x—=0

To limit to exist we know lim f(x) = lim f(x) = lim f(x)
x—=h x—=h x—=h

Thus to find the limit using the concept xll131+ f(x) = leItI]I_ flx) = Ll_l}tlj f(x)

Jim, f(x) = LIE})KO + h) = lim1 = 1. (3)
Jim f(x) = Imf(0—h) = lm —1 = —1....(4)
linéf(x) = f(0) =0

From above equations

K1_1.131+ f(x) = :«11-1(]31- f(x) = Ll_l}tlj f(x)

Thus limit does not exists

11. Question

Let a;, ay, ....... ap be fixed real numbers such that f(x) = (x - a7) (x - a3) ....

What is }!1'115}1 £(x)7 Fora = aj, as, .....a, compute 1m £(x)

Answer

Given: f(x) = (X - a7)(x - @s).....(x - ap)
11_{11 f(x) = (a;—ap@;—ay).....(a; —a,)

limf(x) = 0

Now,
limf(x) = (a—a;)(a—a,)(a—as)...(a—a,)

12. Question

. . 1
Find Jim ——
x—=lT X — 1

Answer

(2)



Given f(x) = —
x—1
To find lim, f(x)

1 1
lim— = - = o

. x i 1 _—
A, G0 = 1+ ) = ey =1 T My T

13 A. Question

Evaluate the following one - sided limits:

Given f(x) = =

K2 —

To find lim, f(x)

lim, f limf(2 + h) = li Crh-3 h-1
Jm, 1(x) = lim ThN(2 +h)32-4 1022 +h2+ 2h—4
0—-1 1
- = —— = —00
4+ 02 4+0-—-4 0
13 B. Question
Evaluate the following one - sided limits:
. Xx—3
lim —
=2 X" —4
Answer
Given f(x) = —
%2
To find lim f(x)
x—=2
lim f limf(2 —h) = li -h-s _, hol
B 0G0 = ImfC -0 = Im e ~ Iy v ez s
0—-1 1
- = —— = —C0
4 +02—-0-—4 0
13 C. Question
Evaluate the following one - sided limits:
, 1
lim —
x—07 3xX
Answer
Given f(x) = —
3ax
To find lim, f(x)
lim, f limf(0 + h) li ! li L L
Jm, f(x) = lim “ 52300 +h)  B23h 0

13 D. Question



Evaluate the following one - sided limits:

-
lim
-8 X T
Answer
. 2x
Given f(x) =
x+58

Factorizing f(x)

f(X) — 2x + 16-16
x+8
f(X) — 2(x+8) _ 16
x+8 x+8
16
f(x) = z—m

To find lim, f(x)

, , , 16 e 16
L0100 = I8+ ) = I e e A w

= —oo
13 E. Question
Evaluate the following one - sided limits:
2
lim —

1/3
=0T X

Answer

Given f(x) = =

ot
To find K1_1.131+ f(x)
lim, f(x) limf(0 + h) li 2 li 2 2
im f(x) = lim =lim———=Ilim—5=—- =09
x—=0 7 h—0 h—0 (0 + h)s h——olhg 0
13 F. Question

Evaluate the following one - sided limits:

lim tan x

K

Answer

Some standard limit are:

1
Ll_x.lé(tanx) <= 1

1
Ll_l}é(smx) <= 1

lim(cosx) = 1
x—=0

Thus to find:



lim tanx = lm f(x)

X3 X3

2 2

Yllqligh f(x) = EE};HE_h) = EE(I}'EHII(E—

2

. . 1 \ \ 1
h) o LIE%COth - LIE% tanh %E-.% htanh LIE% h

13 G. Question

Evaluate the following one - sided limits:

Im secx

E—

A+

Answer

Some standard limit are:
lim(t L 1

31_1.13( am{)X =

li inx)— =1
xl_I}é[Slle)X

lim(cosx) = 1
x—0

Thus to find:
111}11+ secx = lim_f(x)
K—'—E x_"T

11E1T}+ f(x) = EE(])f(—E + h) = EE(])SEC(—E +

o —

-1 1
h) = lim —cosech = lim — = lim = lim —=
) h—0 h—0 sinh h—0 htanh h—o h

13 H. Question

Evaluate the following one - sided limits:

X _ =9
lim — -
0" XT—2x°
Answer
. xZ—3x + 2
Given f(x) =
x3 —2x2

Factorizing f(x)

¥ —2x—x 42
x% (x—2)

f(x) =

x(x—2)—1(x-2)

fx) = w2 (x—2)

_ (x—1)(x—2)
fix) = %2 (x—2)

_ 1)
f(x) = =
To find lim f(x)
x—=0

lim f() = lmf0—h) — lim oD L _ TRl 1
SO0 = 0= = o T e 0 T



13 I. Question

Evaluate the following one - sided limits:

. x* -1
lim
x—s-2T X T
Answer
. x?—1 . [(=2 + h)?—1] h?—4h + 3
_— = = = O
2t 2x+4 ho[2(—2+h) +4 —4+2h+4

13 ). Question

Evaluate the following one - sided limits:

lim (2 —cotx)

x—0"
Answer

Some standard limit are:

1
Ll_x.lé(tanx) <= 1

1
Ll_l.lé(smx)g =1
lim(cosx) = 1
x—=0

Thus to find:

lim 2—cotx = lim f(x)
x—=0" x—=0"

xlgy_f(x) = %E}tl}f(()—h) =

1 =24+ 0 =0
lim2 —cot(0—h) = lim2 — cot(—h) == lim2 + coth = lim2 + = lim
h—0 h—0 h—0 h—0 tanh h—0
13 K. Question
Evaluate the following one - sided limits:
(xi) lim 1+cosecx
x—0"
Answer
Some standard limit are:
lim(t = 1
K1_1.1%( anx)x =
lim(si = 1
3‘1_1.1%(5111?:;)}{ =
lim(cosx) = 1
x—0
Thus to find:
lim 1 + cosecx = lim f(x)
x—=0" x—=0"
K11.1(1]1_f(:==;) = %1121}1?(0 —h) =
=1l-0=-

lim1 + cosec(0—h) = lim1 + cosec(—h) == lim1 —cosech = lim1 + =
h—=0 h—=0 h—=0 h—0 sinh



14. Question

Show that lim e™* does not exist.
x—0

Answer
Given f(x) = a5
To find lim f(x)
x—=0
To limit to exist we know lim f(x) = lim f(x) = limf(x) ... (1)
x—h x—=h x—h

Thus to find the limit using the concept lim, f(x) = lim f(x) = limf(x)......(2)
x—=0 x—=0 x—=0

. : Lot .t 1 1 1

K1_1.131+ f(x) = %E?tljfl:ﬂ + h) = %E}]e o+h = LlE}]e h = I T 0........ (3)
1 1 1 1
lim f(x) = limf(0—h) == lime e = lime ™ = limek = et = &® = w......(4)
x—=0" h—0 h—0 h—0 h—0
1 1 1 1
limf(x) =f(0) =e 0 =5 =—=—=0
x—0 = p= [es}
a0

From above equations
}:11.131_ f(x) = XE1§1+ f(x) = ]1(1_1.1':1' f(x)
Thus, limit does not exist.
15 A. Question
Find:

lim [x]

x—2
Answer
We know greatest integer [x] is the integer part.
For f(x) = [x]
To find:
lim f(x)
x—2
To limit to exist we know lim f(x) = lim f(x) = limf(x) ... (1)

x—h x—=h x—h

Thus to find the limit using the conceptwl_i.1211+ f(x) = Jl‘%l— f(x) = 1311% f(x)......(2)
Jim, () = imf(2 + h) = lim[2 + h] = 2. (3)

Jim f(x) = Imf(2—h) == lim[2—-h] = 1....(4)

lin% flx) =f(2) =[2] =2

From above equations

3‘11.111?1_ f(x) = xl_“2n+ flx) = Ll_l}% f(x)

Thus, the limit does not exist.

15 B. Question



Find:

lim [x]

o
]

Answer
We know greatest integer [x] is the integer part.

For f(x) = [x]

To find:
Ji 109
To limit to exist we know lim f(x) = lim f(x) = limf(x) ... (1)

Thus to find the limit using the concept “_1.1211}+ f(x) = wliéﬂ__ f(x) = Y1llgl_f(x) ......

x-l.izl.lslﬁ f(x) = EE};HZB +h) = EIJ}}[Z.B +hl=2.... (3)
Jim_f(x) = limf(2.6—h) == lim[2.5—h] = 2......(4)
xl-i.lél.sf(x) = f(2.5) = [2.5] = 2

From above equations

SO0 = i, 109 = g 160

Thus, limit does exists.

15 C. Question

Find:

lim [x]

11

Answer

We know greatest integer [x] is the integer part.

For f(x) = [x]

To find:

Li_l}} f(x)

To limit to exist we know lim f(x) = lim f(x) = limf(x) ... (1)

Thus to find the limit using the concept K1_i.I}1+ f(x) = Y15111_ f(x) = Llj}} f(x)......(2)
xlllﬂ flx) = Eﬂéf(l + h) = LiEE'[l +h] =1..... (3)

lim f(x) = limf(1 —h) == lim[1—h] = 0....(4)

Lig}-fl:x) =f(1) =[1] =1

From above equations

‘15111_ f(x) = K1_1.1}1+ flx) = Li_l}} f(x)

Thus limit does not exists.



16. Question

Prove that Im [X]=[a] for all a € R. Also, prove that lim [x]=

xi—a” =17

Answer
To Prove: lim [x] = [a]
K—=a

L.H.S = lim[x] = lim[a + h] = [a] (Since, [a + h] = [a])
x—a h—0

Hence, Proved.

Also,

To prove: iElll_[X] =0

L.H.S= lim [x] = lim[1—h] = 0 (Since, [1 - h] = 0)
x—=1 h—0

Hence, Proved.

17. Question

. X X
Show that lim — 11111 —
=27 X 1_[X]

Answer

We know greatest integer [x] is the integer part.
For f(x) = x/[x]

To show

x“j?— f(x) = XEI§1+ f(x)

Proof:

To limit to exist we know lim f(x) = lim f(x) = limf(x) ...

Thus to find the limit using the concept 11_1.1211+ f(x) = Y11_1‘1?1_ f(x) =

xl_i,Iszr f(x) = hmf(z + h) = hm [2+h] =—0 =Ll... (3)
. 2
K11.111?1_f(3==;) llmf(Z h) == 11111 ﬁ =1=2u (4)

From above equations
lim f(x) = lim, fi
Jim_ (x) Jim, (x)

18. Question

) . X , . X
Find lim —. Isit equal to lim —.
=3 [X] =3 [X]
Answer
We know greatest integer [x] is the integer part.
For f(x) = x/[x]

To show



K111;1_ f(x) = xll1§1+ f(x)

Proof:

To limit to exist we know lim f(x) = lim f(x) = limf(x) ...
x—h x—h

Thus to find the limit using the concept wil_i.I?TlJr f(x) = JH%I_ f(x) =

K1_1.13;1+ f(x) = 1111f(3 + h) = 1111 [3+h] = %] =1 (3)
xllIél_f(X) llmf(B h) == 11111 [2—; = ? = g ...... (4)

From above equations
K11.1;1_ f(x) = xll1§1+ f(x)
19. Question

Find lim [x].

x—=—5/2

Answer

We know greatest integer [x] is the smallest integer nearest to that number .

For f(x) = [x]

To find:
lim f(x)
x——2.5
To limit to exist we know lim f(x) = lim f(x) = limf(x) ...
Thus to find the limit using the concept 1111 L) = 1111

x—=—2.5
im _f(x) = limf(—2.5—h) == lim[-25-h] = —3......(4)

11.11_1% f(x) = f(25) = [-25] = -3

From above equations

lim f(x) = x_.l_iIzlller f(x) = xLiI_]%jf[:X)

x—=—2.5
Thus limit does exists

20. Question

x—[x].x <2

Evaluate ]1111 f(x) (if it exists), where f(x)=1 4 .x=2.
L%X 5.x =2
Answer
x—[x],x<2
Given f(x) = 4x =2
3x—b5hx>2

To find lim f(x)
xX—3

fx) =

lim  f(x) = llmf( 25+ h) = 1111(1][—2.5 +h] = -3..... (3)

11111 f(x)



To limit to exist we know lim f(x) = lim f(x) = limf(x) ... (1)

Thus to find the limit using the concept lim, f(x) = lim f(x) = limf(x)......(2)
K1_1.1211+ f(x) = Exjéf(z + h) = %E}]B(Z +h)-5=6+0-5=1_.... (3)
xlgl_f(x) = Ll%f(z—h) = Egéz—h +[2-hl=2-h+1=3 . (4)

lin% f(x) = f(2) = 4....(5)

From above equations

3(1_1.1;3r f(x) = Hllgl_ f(x) = Ll_lg f(x)

Thus the limit does not exist

21. Question

Show that lim Sinl does not exist.
x—0 X

Answer

: .1 :
To Prove: lim sinn— does not exist
x—0 X

Let us take the left-hand limit for the function:
1 1
LHL= 1l =l —h) =limsin{—) = —limsin(=
xll}al_f(x) LIE})HO h) EE};SIH(D—I:) %E}tl}sm(h)

Now, multiplying and dividing by h, we get,

lim sinf =
LH.L = _n:ol_{h)x%= _1><61= — o
h

Now, taking the right-hand limit of the function, we get,

: : R 1 . f1
R.H.L = xl1~1£1]1+ flx)= %111#1}] f(o+h) = %H}; sin (ﬁ) = EE(I) sin (E)
Now, multiplying and dividing by h, we get,
11'31 sin(ﬁ) 1

- -
m h

Clearly, L.H.L # R.H.L
Hence, limit does not exist.

22. Question

kcosx T
.wherex # — .
) T—2X 2 o ) T
Let f(x)=- and if lim f(x)=f| = |, find the value of k.
i X—o7/2 2
l 3 _wherex = —
2
Answer
kcosx T
,wherex + —
flx)= <"~ 2xX 2

T
3,wherex # 2



m

Let us find the limit of the function atx = >

Lety=x— g,ﬂ— 2x = =2y
Therefore,

L.H.L , kecosx . (kms{l-“rgn . —ksiny k
b= lim —=lim—=lim——=-
}.-_.0—1'[—2:\-: h—=0 -2y y—0 -2y 2

Now, k_ 3
2

Hence, k = 6.
Exercise 29.2

1. Question

Evaluate the following limits:

.

. X
lim
=l x+1

Answer

xZ+1

Given limit = lim
x—1 X+

Putting the value of limits directly, i.e., x = 1, we have

12+1
1

1+
2
:;._
2

=1
Hence the value of the given limitis 1.
2. Question

Evaluate the following limits:

. 2X+3x+4
lim —
=0 X°+3x+2

Answer

. . . 2
Given limit = Jjp 235+
w—( XZ+3x+2

Putting the value of limits directly, i.e. x = 0, we have
2(09) +3(0) + 4
02+ 3(0)+2
4

= —

2

=2
Hence the value of the given limit is 2.
3. Question

Evaluate the following limits:



lim 7':)(_3

=3 xX+3
Answer

. . . [ 2x+3
Given limit = lim =2
x—3 X+3

Putting the value of limits directly, i.e. x = 0, we have
- J2(3) +3

3+3
V3

= —

3

U

[ I o I

=

Hence the value of the given limit is 0.5
4. Question

Evaluate the following limits:

lim 7“)(_8
oy | \ﬁz

Answer

Given limit = Jjm Y=
x—=1 X

Putting the values of limits directly, i.e. x = 1, we have

v1i+8
1

=

NE
= —

1
=3
Hence the value of the given limit is 3.
5. Question

Evaluate the following limits:

N

lim

H—3 X —_— a

Answer

Given limit = 1jm X222
x—g X+a

Putting the values of limit directly, i.e. x = a, we have

J§+-€E

a+a
2+/a
:;._
2a



1
=> —_
Va
Hence the value of the given limit is = i;
N

6. Question

Evaluate the following limits:

1+ (x-17
lim———
=l 14+ x°

Answer

. . . 112
Given limit = Jjp &Y
x—1 1+x%

Putting the values of limits directly, i.e. x = 1, we have

1+ (1-1)2
1+12
1
:;._

2

Hence the value of the given limit is 0.5
7. Question

Evaluate the following limits:

lim X9 -9

x=0 x —27

Answer

. . \'2';3—9
Given limit = im-

x—0 X—27

Putting the value of limit directly, i.e. x = 0, we have

0%/3 -9
zbi
0—27
—9
:)_
—27
1
:;._
3

Hence the value of the given limit is = é

8. Question

Evaluate the following limits:

lim 9

x—0

Answer

Given the limit = Lil%g

Always remember the limiting value of a constant (such as 4, 13, b, etc.) is the constant itself.
So, the limiting value of constant 9 is itself, i.e., 9.

9. Question



Evaluate the following limits:
lim (3—x)
x—2

Answer

Given the limit = Lil]%[:?’ —x)

Putting the limiting value directly, i.e. x = 2, we have
= (3-2)

=1

Hence the value of the given limit is 1.

10. Question

Evaluate the following limits:

lim [43(3 +2)

11

Answer

Given limit = xliqn_ll(ﬁrxz +2)

Putting the value of limits directly, we have
= (4(-1)*+2)

= (4(1) +2)

=6

Hence the value of the given limit is 6.

11. Question

Evaluate the following limits:

3
. X" —3x+1
lim——
=1 x-1
Answer

. . . 3T
Given the limit = Jjm ==

¥x——1 x-1

Putting the value of limits directly, i.e. x = -1, we have

(—1)*—3(-1) + 1

(-1)-1
—-1+3+1
=
—2
-3
:;._
2

Hence the value of the given limit is = _—;

12. Question

Evaluate the following limits:

. 3x+1
lim
=0 X +3




Answer

. . . ax+1
Given limit = lim=

x—0 X+3

Putting the value of limit directly, i.e. x = 0, we have

3(0)+ 1
0+3
1

e

Hence the value of the given limit is = é

13. Question

Evaluate the following limits:

Given limit = 2
3

Putting the value of limits directly, i.e. x = 3, we have

32-9
=

3+2

0
:}_
=0

Hence the value of the given limit is 0.
14. Question

Evaluate the following limits:

. ax+b

lim d=0
x—=0 ox + d
Answer

Given limit = 2
3

Putting the value of limits directly, i.e. x = 0, we have

_ax+b
= lim
x—=0CX + d

b
:;._

d

The given condition d # 0 is reasonable because the denominator cannot be zero.

Hence the value of the given limit is 5.

Exercise 29.3
1. Question

Evaluate the following limits:



. 2x"+9x-5
lim ——— —
X——3 X+5
Answer
_ 2(-5)% +9(-5)-5

(-5)+5
50-50
(—5)+5

Since the form is indeterminant

Method 1: factorization

2% + 9x -5
= lim——
X—-5 X+ 5

o 2x% + 10x—x—5
= lim
x——35 x+ 5

C2xX(x+5)—(x+ 5)
= lim
x——35 ¥+ 5

(2x—1)(x + 5)

= lim

x=-5 X+5
= lim2x -1
x—=—5

= 2(-5)-1

=-11

Method 2: By L hospital rule:

Differentiating numerator and denominator separately:

. d(2x® +9x-5)
= 111117_
x—=—5 d(x +35)

4x+9

= lim

x——5
=4(-5)+9
=-11

2. Question

Evaluate the following limits:
X —4x+3

lim ———

=3 gt —2x -3

Answer

_ (3)2—4(@) +3
T (3)2-2(2)-2

_12-12
T (-9} +09

Since the form is indeterminant



O Xx-3)-1(x—3)
zleamx(x— 3) + 1(x—3)

x=E-1

M E—IEF D
_x-D

EERCERY

_B-y

3+ 1

2 1

4 2
Method 2: By L hospital rule:

Differentiating numerator and denominator separately:

3. Question

Evaluate the following limits:

. x'-81
lim ——
>3 x° -9

Answer

_ (3)-m,
C (3)2-9

_ s1-81
T (—9)+9

Since the form is indeterminant



o (2= ()
e T (k2 -39

Since a2-b? = (a + b)(a-b)

Thus
o (x*P-37)(x% + 3%

= lim

%3 (% —32)
= lim(x? + 3?%)

x—3
=32+ 32
=18
Method 2:

By L hospital rule:
Differentiating numerator and denominator separately:

. d(x*-81
= lim ( )
x—3 dix®-9)

. ax?
= lim—
x¥—3 2x

4(3)?
2

=54

4. Question

e
Evaluate the following limits: 1im }—8
=23t —4

et

Answer

. (x*—8)
Im G

. x?—2%)
2 (x2 — 22)

(x—2)(x* + 22 + 2x)
x—2 (X + 2) (x—2)

Since a3-b3 = (a-b)(a? + b2 + ab) & a2-b? = (a + b)(a-b)



(% + 27 + 2%)
= lim
X2 (X + 2)

(22 + 22+ 2(2)
B 2+ 2)

34
(4)

=3
Method 2: By L hospital rule:

Differentiating numerator and denominator separately:

5. Question

Evaluate the following limits:

-1+1
-1+1

Since the form is indeterminant

Method 1: factorization

8x? + 1

=]_' _
Mox + 1

}.’—*—E

. (2%)° + (1)?
T_,l_nin 2Zx + 1
) 2

Since a3 + b3 = (a + b)(a% + b? - ab)

o (2x + 1)((2x)* + (1)? —2x)
e

= lim(2x)* + (1)% — 2x

2



= @G + (-2

=1+1+1

=3

Method 2: By L hospital rule:

Differentiating numerator and denominator separately:

. d(8x® +1
= 11111Q
ot d(2x+1)
2

2

= 12(-1/2)
=12/4

=3

6. Question

Evaluate the following limits:

Answer

_ (#)P-7(4) +12
T (4)z-3(4)-2

28-28
—1l6+ 16

Since the form is indeterminant

¥ (x?2—3x—4x + 12)
it (x2—4x + x— 4)

O X(x—-3)—-4x—-3)
=+ 1(x =4

_ 1 (x—3)(x—4)

M x-DEx+ D
_ (x=3)

Ly
(4-3)



Method 2: By L hospital rule:
Differentiating numerator and denominator separately:

. d(x®-Tx+12)
= 1111127
x—d4  d(x®—-3x—4)

2x=7

= lim
x—4 2x-—3

2(4)-7
2(4)-3

ul | e

7. Question

Evaluate the following limits:

4
. x'-16
hm ————
=2 x—2

Answer

(2)*-18

2-2

16-16
2-2

Since the form is indeterminant

Method 1: factorization

o (x*—16)
erl (x—2)
B 1 (XJ' _ 24)
—r (x—2)

.S il Gl
_:(—~2 (X— 2)

Since a2-b2 = (a + b)(a-b)

o (x2—2%)(x* + 29)
ot (x—2)

(x—2)(x + 2)(x* + 29)
(x—2)

= lim
2

K—

= lim(x + 2)(x* + 2%)

X
= (2 +2)(22 +2?)

=32

Method 2: By L hospital rule:

Differentiating numerator and denominator separately:



. dix*—16
— 1im 2719
x—s7 d(x—2)

. 4x?
= lim—
X—2 1

= lim 4x?
x—=2

= 4(2)3
=32
8. Question

Evaluate the following limits:
X7 —-9x+20

lim ————

0 XT —6X+5

Answer

_ (3)%-9(s)+20
(5)2—6(5)+5

45-45
30-30

Since the form is indeterminant

Method 1: factorization

. (x®—9x+20
= 11111(—_]
x—5 (x*—6x+5)

o (x*—5x—4x + 20)
= lim
x=5 (x?2—bhbx—x + b)

. X(x—5)—4(x—5)
T —ix=5)

_ 1 (x—5)(x—4)

e x- 55— 1)
o KD

_'c—ogm' (X— 1)
(5-4)
(5-1)

_ 1

T4

Method 2:

By L hospital rule:

Differentiating numerator and denominator separately:

. d(x®—9x +20)
= 111]1—_
x—5 d{x*—6x+5)

2x—9

= lim

¥—3 2x—



2(5)-9
2(5)-6

1
4
9. Question

Evaluate the following limits:

3

lim
=1 x+1]

Answer

(—17 +1
—-1+1

-1+1
T o141

Since the form is indeterminant

Since a3 + b3 = (a + b)(a? + b%-ab) & a%-b2 = (a + b)(a-b)

x4+ DEP+ 17-%)
= lim
x—=—1 (X + 1)

= lim(x? + 1 —x)

x—=-1

= (12 +(1D)?-(-1)

=3

Method 2: By L hospital rule:

Differentiating numerator and denominator separately:

. d(x® +1)
1_11111 d(x+1)

K—

2

. ax
= lim—
x—=-1 1

= lim 3x?
x—=—1

= 3(-1)2
=3
10. Question

Evaluate the following limits:

X —125
lim —
=5 xT —Tx+10

Answer



(5)3-125
T (5)2-7(5) + 10

Method 1: factorization

, (x3—125)
= lim
x=5 (xZ2—7x + 10)

. (x*—5%)
= lim
x=5 (X2—5bx—2x + 10)

Since a3 + b3 = (a + b)(a? + b%-ab) & a%-b2 = (a + b)(a-b)

. (x—5)(x* + 5% + 5x)
s (x2—5x—2x + 10)

(x—5)(x* + 5% + 5x)
x=5 X(x—5)—2(x—5)

(x—5)(x* + 5% + 5x)

s (x=5)(x—2)
r (x? + 5% + 5x)

T (x=2)

— (52 +5%+5(5))

(5-2)

_ 352

T

=25

Method 2: By L hospital rule:
Differentiating numerator and denominator separately:

. d(x?-125
= lim L >)

x—5 d{x*—Tx+10)

2

11. Question

Evaluate the following limits:

lim X -2
17 x% +2x -4

Answer



(V2)-2

- (V2 }Z +2(vZ)-4

Method 1: factorization

. (x*-2)
= lim
x=v2 (X% + VEX— 4)

Since a3 + b3 = (a + b)(a% + b%-ab) & a%-b2 = (a + b)(a-b)

2
| (x*-(v2))
= lim i
x=v2 (X2 + 2V2x—V2x—4)

. (x=V2)(x + V2)
= lim 7 i
V2 X(X + 2¢/2) —V2(x + 2V2)

_ (X— \;'E}(X + V"E)
;—o-}lzn (X + 2\-@) (x— \.’E)

] (X + \,‘E)
= lim—=
x—4/2 [X + 2\.@)

_ (n”z + V"E)
(V2 + 2\2)

_(2V2)

- (3v2)
_@
(3)
Method 2: By L hospital rule:
Differentiating numerator and denominator separately:

. d(x®-2
= llrm%
x—y2 A(x* +v2x—4)

= lim -
x—y2 2x+42

2(y2)
T o2(yZ) +42

242
342

2

3
12. Question

Evaluate the following limits:



gl

3

hm — _
15 x7 +33x - 12
Answer
_ (-
(Va)" +3va(3)-12
_ 3-3
12-12

Since the form is

Method 1: factorization

. (x*—3)
= lim
V3 (x2 + 34/3x-12)

Since a3 + b3 = (a + b)(a% + b%-ab) & a%-b2 = (a + b)(a-b)

2
| (x> - (¥3))
= lim i
x=V3 (X2 + 4/3x—V3x—12)

. (x=V3)(x + V3)
= lim 7 i
V3 X(X + 4/3) —V3(x + 4V3)

.t (X— \,‘@)[:X + \,"'5)
:—»-}IEH [X + 4\.@) (x—1/3)

oz + ‘v@)
= lim———
x—y 3 (X + 4\-"’5)

(V3 +43)
" (V3 + 4v3)
_(2V3)
 (5¥3)

_ 2
(5)

Method 2: By L hospital rule:

Differentiating numerator and denominator separately:

. d(x®-3
= 11{1112':7,_J
x—yz 4(x® +34/3x-12)

= lim -
x—y3 2X+3V3

2(3)
2(V3) + 343

243

543



13. Question

Evaluate the following limits:

4

lim 9
XﬁJX'—+J%—15
Answer
_ (V3 }4—9

T (V3) + 4/3(V3)-15

9-9
15-15

Since the form is

0

0

Method 1: factorization
. (x*-9)
= lim
x=V3 (X2 + 4y/3x—15)
2 2

(x2)2-(v3)

= lim

V3 (X2 + 4/3x—15)

Since a3 + b3 = (a + b)(a? + b%-ab) & a%-b2 = (a + b)(a-b)

1 07+ ()02 - (¥3))
= llmn
=3 (x2 + 5v3x— V3x— 15)

i B VAE + VBEE + (VE))
x=v3  X(x + 5v3) —V3(x + 5V3)

C (x=V3I)x + VI + (VI
= lim
x—=3 (X + 5‘\,@)[:){— V3)

@+ VEE + (V)
= lim
=3 (X + 5\1@}

B (V3 + V3)(V3? + (\5)2)
(V3 + 5V3)

(2v3)(2.3)
BCE)
=2
Method 2: By L hospital rule:
Differentiating numerator and denominator separately:

d(x*-9
= 111112(7]
=3 dix +4-\,3'\-.' 15)

4%

= lim
‘(_"'\.'3 2\'+‘1='\ﬁ3



a(y3)
2(v3) + 443

1243
643

=2

14. Question

Evaluate the following limits:

. 4
lim x - J

=2l x -2 x°-2x

Answer
I 4
- xl—I-]%(X—z XQ—ZX)
y 4
B xl—I-]%(x—Z X(X—Z))
. Xx 4 1
- 1;1_1.12 (l x)(x—z)
. x*—4 1
=lm (G5

Since a2-b? = (a + b)(a-b)

o x-22 1
= 1;1_1.12( X )(x— 2)
. X—2 X+ 2
=1i1_1.12( < )(X—Z)
X+ 2
= lim ( )
x—2
4
)
=2

15. Question

Evaluate the following limits:

lim
py |

1 X J
xTix-2 x° -1

Answer

y ( 1 X ) y
1m - = l1Im
x—=1\x2+x—2 x¥I-1 x—1

I ( 1 X )
= lim — =
x—=1\x2+4+x—-2 x3-—-1

I ( 1 X )
=>x1—1~11 X2+x—2 x3—-1/

(e =)
X2+ 2x—x—2 x3-—-1

lim
x—=1

lim
x—=1

(x[x+ 2) i 1(x+ 2)_}{3}{— 1)

(

1 X

(x+2)(x—1) (E—-1)(x2+x+1)

)



I ( 1 X ) I 1 ( 1 X )
= lim — = lim —
—1\x2+x—2 x3-1 —=1Xx—1\x+2 =x24+x+1

( 1 X ) 1 (x2+x+l—x(x+2))
X

— =1
24x—2 x3—-1 elx —1 (x+2)(x2+x+1)

= lim
x—=1

y ( 1 . X ) -1
e\ +x—2  x2—1 S (x+2)(x2+x+1)

Hence, lim(z1 +— )=%:

x—1 vx2+x-2  x¥-1

16. Question

Evaluate the following limits:

lim
3

1 2
x—3_x3—4x—3J

Answer

2
= lim —
:\-:—-3(}{—3 X2—-3x—-x+ 3

)

. 2
- ]1(1_1.1%(){_ B_X(x— 3)-1x—3)

)

1 2
= lim(

x-3'x—3 (x—3)(x— l))

2
BT

lim—— (1
= lim 3
1 x-1-2

e Y

)

1 XxX—3
&-D

= lim
x—=3X —3

)

= lim(

x—+3 [:X - l))

1
S (3-1

17. Question

Evaluate the following limits:

. 1 2
lim — J

=2l Xx -2 x°-2x
Answer

. 1 2
= lim( )

=2 X—2 X2-—-2%

oL 2
B xl-l-]%(x— 2 x(x—2)

)



. 1 2 1
- 1;1_1.12 (l x)(x—z

)

XxX—2 1
= lim ( )(

) X X— 2

)

. 1)
=lm (5

18. Question

Evaluate the following limits:

. dx -1
lim ——

=14 2x -1

Answer

1)

s/
z(ﬁ]—l

i—
i—

ok

ok

Since the form is indeterminant

Since a3 + b3 = (a + b)(a? + b2-ab) & a2-b? = (a + b)(a-b)

(2\.&— 1) (2\."’)_{ + 1)
x~1/4 (2vx—1)

= li %
x_.llflil[zwx + 1)

_ 1
=2+

2 +1
=G+1
=2
Method 2: By L hospital rule:

Differentiating numerator and denominator separately:

ISy
x—1/4 di2yx-1)




4

_
(1’J3)
2

19. Question

Evaluate the following limits:

Method 1: factorization

o (x2—16)
et (YE—2)
@
i (Z-2)

Since a3 + b3 = (a + b)(a? + b2-ab) & a2-b? = (a + b)(a-b)
o (x—4)(x+ 4)
= 111]1—
x4 (Vx—2)

o (R - @96 + 9
B (Vx—2)

Since a3 + b3 = (a + b)(a? + b2-ab) & a2-b? = (a + b)(a-b)

 (Wx=2)(x+ 2)x+ 4)
= lim
x—4 (Vx—2)

= 1&1]1(\,@ + 2)(x+ 4
X—

= (V4 +2)(4 + 4)

=(2+2)4+4)

= 32

Method 2: By L hospital rule:

Differentiating numerator and denominator separately:

. d(x®*-16
= lim ( — )
x—=4 dx-2)




= lim—
ot (G

3

= lim 4x32
x—4

= 4(4)3/2
=32
20. Question

Evaluate the following limits:

. (a+x) —-a"
hm —

x—0 b
Answer

_ (a)t-a®

T o

Since the form is indeterminant

Method 1: factorization

. (a+x)%-a?
= lim———
x—=0 X

Since a3 + b3 = (a + b)(a? + b%-ab) & a%-b2 = (a + b)(a-b)

(a+x+a)a+ x—a)
= lim

x—0 X

_(2a + x)(®)
=P1}]n17

= 15}111(23 + x)

s
=2a+0

= 2a

Method 2: By L hospital rule:

Differentiating numerator and denominator separately:

. d((a + ¥)%-a?)
x—=0 d(x)

21. Question

Evaluate the following limits:

. 1 4
lim -— .
=2\ x -2 X -2x7

Answer



y 1 4
- xl—I-]%(x— 2 x3—2x2

)

y 1 4
B xl—I-]%(x— 2 x2(x—2)

)

| 1 4 1
=lim (3 2 G2

. x*—4 1
= lm (26

Since a3 + b3 = (a + b)(a% + b%-ab) & a%-b2 = (a + b)(a-b)

. X+ 2 x—2
= 1;1_1.12( 2 )(X_ 2)
. X+ 2
=1i1_1.12( 2 )
4
4
=1

22. Question
Evaluate the following limits:

: 1 3
lim — J
=3lx -3 x" -3x

Answer

3
—_ 1'
xl—I-]%(x— 3 x%¢-3x

)

oo 1 3
B xl—I-]%(x— 3 x(x—23)

)

1 3 1
= lim (7—2)(

vz 1 X x-—3

)

1
X—3

. X—3
= 1;1_1.13 ( < )(

)

1
= lim ( ;)

x—=3

1

23. Question

Evaluate the following limits:

lim

x—l

1 2
x—l_x3—1J

Answer



1 2
HI—I-]}.(X— 1 x2-1

)

Since a3 + b3 = (a + b)(a? + b2-ab) & a2-b? = (a + b)(a-b)

2
= lim(

x-1'Xx—1 (x + 1)(x— l))

1
=lm (775 +1

. x—1 1
- 1&211 (xF 1)(}{— 1

)

- 1:1(1_1.11 (X + 1)

24. Question

Evaluate the following limits:
1 1
X+3 x-3

Since a3 + b3 = (a + b)(a? + b%-ab) & a%-b2 = (a + b)(a-b)

HDJ(XE-—Q)

x—3

Answer

N 1
+ 3 x—3

)

(x + 3)(x—3) (x + 3)(x— 3))

= lim
x—3 ( X+ 3 XxX—3

Cim (ETY, EF I,

= lim 2x
x—=3

=6
25. Question

Evaluate the following limits:

x'—3x" +2
lim 3
x-1x® —5%7 +3x +1
Answer

(1)*-3(1)? +2
(1)2—5(1)2+3(1)+1

_3-3

un
(2}

Since the form is indeterminant



Method 1: factorization

¥ (x)*-3(x)°%+ 2

= lim

w1 (x)3—56(x)2+ 3(x)+1
x*—3x% + 2

x=1 X3 —56x2 +3x+1

x*—2x3-x*+ 2
x-1 x3—x2-3x2—-x2 + 3x + 1

. Hx—-1)-2x*-1)
A R D Sl = D —3x(x—1D)

Since a3-b3 = (a-b)(a? + b? + ab) & a%-b? = (a + b)(a-b)

s Hrx-—1)—-2x— 1D+ 12 + %)
S e R D 1G-Dx + D—3xx-1)

. (x—1)(x*—2(x% + 17 + x))
e k- DI —1(x + 1) - 3%)

x*—2(x* + 12 + x)
x=1 xXZ2—1(x+ 1)—3x

12-2(12 +1% + 1)
12-1(1 + 1)-3(1)

1-2(3)
T 1-1(2)-3(1)

Il
| | |
&,

= |

Method 2: By L hospital rule:
Differentiating numerator and denominator separately:

T d((x}*-3(x)%+2)
= Mm% + 360 £ 1)

. 4x? —ox?
= lim———
x—1 3xT-10x+3

o 4)PFoen)?
T oa(n)2-10(1) +3

-3

= |

26. Question

Evaluate the following limits:

3 2
X +3x"—-9x-2

11'11; :
=l X —-X-0

Answer

_(2)® +3(2)*-9(2)-2
- (2)3-2-6




Since the form is indeterminant

0

0

Method 1: factorization

@+ 3x)*P-9x) -2
= m 0 —x—6

By long division method

3x2—8x + 4
=liml + ————
x—2 X3I—X—6

3x?—6x—2x + 4

= lim1l +

va_m XP—4x + 3x—6
In(x—2)—-2(x—2

=lim1l + ( ) ( )

x—2 X(x2—4) + 3(x—2)
Since a3-b3 = (a-b)(a? + b2 + ab) & a2-b? = (a + b)(a-b)

(x—2)(3x—2)
X(x2—-22) + 3(x—2)

= lim1l +
2

K—

| (x— 2)(3x—2)
Al R TR+ 2) + 3—2)

. (x—2)(3x—2)
Sl S T kx + 2) + 3]

—m1 o+ X2
T [x(x + 2) + 3]

(3.2-2)
[2(2+2)+ 3]

=1+ —
11
15
11
Method2: By L hospital rule:

Differentiating numerator and denominator separately:

iy 362 +3(x)%-9(x)-2)
_:(—1121]1 di(x) 2—x—8)

3% +e(2)-9
T 3(2)P-1

24-9

12-1

27. Question



Evaluate the following limits:

Answer

1
_ —(1) =z +1

2
-1 3+1

-1+1
-1+1

Since the form is indeterminant

Method 1: factorization
1
. —(x)3+1
= lim 5
x—=1 1
—((x)'i) +1

Since a3-b3 = (a-b)(a? + b2 + ab) & a%-b? = (a + b)(a-b)

= lim _(X)_% r1
=t [—(x)'% + 1] [(x)'% + l]

= lim

x—=1 1
} [(x)'? + 1]
1

= 17

[(x)'? + l]
_ 1
1+ 1]
1
2]
Method 2: By L hospital rule:

Differentiating numerator and denominator separately:

_1
e
14— 73+ 1)



28. Question

Evaluate the following limits:

. X -x-6
lim — -
=3 37 —3x-+x-3
Answer
(3)*—(3)-6

T (3)%-3(3)2+3-3
_ 9—9

12-12

Since the form is indeterminant

0

0

Method 1: factorization

e (0?-(9-8)
x=3 {(x)®—3(x)2 + x— 3}

o {x?—-3x + 2x—6}
= lim
x—3 {x3—3x2 + x— 3}

_ x(x—3) + 2(x—3)}
Sed (2 (x-3) + 1(x— 3))

o (G DE=3))
3 {(x2 + 1)(x-3)]

Method 2: By L hospital rule:
Differentiating numerator and denominator separately:

T d{(x)*—(x)-6}
_KJIam d{(x)®—3(x)% + x—3)

. 2x—-1

= lim————
¥—3 3x°—b6x+1

_ 2(3)-1

T 3(3)2-8(3) +1

5w

SN

29. Question

Evaluate the following limits:



3 2
XTHX +4x+12

lim 3
x—-2 X —3x+2

Answer

(-2 +(-2)% +4(-2) + 12
(—2)@—-3(-2)+2

l6—1€
8-3

Since the form is

Method 1: factorization

. X3+ x? + 4x + 12}
=2 (x3-3x + 2

By long division method

¥ 1+{x2+7x+10}
= llmn
x——2 {Xg —3x + 2}

{x* + 5X + 2x + 10}
=lim1 +
x——2 x:-4x + x + 2}

_ {x(x + 5) + 2(x + 5)}
It e 1z + 2))

Since a3-b3 = (a-b)(a? + b2 + ab) & a%-b? = (a + b)(a-b)

{(x + 5)(x+ 2)}

Sl R T D=2 * 1x + )
. {(x + 5)(x + 2)}
Sl e O RE=D + 1
. {(x + 5)}
=x_.1_11211 L+ {x(x—2) + 1}

{(=2 + 5)}
R Yo gy S
~ 3
B RS
142
B {9}
- 1
=14+ 5
4
3

Method 2: By L hospital rule:
Differentiating numerator and denominator separately:

_ df(x) % + (%)% + 4(x) + 12]
x=—2  4{(x)3-3(x) +2}




3(-2)F+2(-2) +4
3(—2)2-3

12-3

30. Question

Evaluate the following limits:

3 2
X+3X —-6x+2
3

lim -
=l oy +3x" —3x—1
Answer

(P +3(1)-e(1)+2
T(1)® +3(1)2-3(1)-1

[+ 4]

['%]
o

-3

Since the form is

Method 1: factorization

¥ {x3® + 3x? —6x + 2}
= lim
x—=1  {x* + 3x2—-3x—1}

by dividing

lim 1 + —3x + 3
= {x*—1 + 3x%— 3x}

Since a3-b3 = (a-b)(a2 + b2 + ab) & a%-b2 = (a + b)(a-b)

lim 1 + —3x + 3
P (x—1)(x2+1+x)+ 3x(x—1)

lim 1 + 3 1)
—_1 (x—1)[(x2 + 1 + x) + 3x]

lim1 + ———
—_1 [x2 + 1 + 4x]

-3

=1+
[12 + 1 + 4.1]

Method 2: By L hospital rule:



Differentiating numerator and denominator separately:

— 1 d{(x)? + 3(x)*-6(x) + 2}
_:(—rllml dfi(x)® + 3(x)2—3(x)-1}

= lim————
x—1 3x° +6x-3

312 +6(1)-6
3(1)2+6(1)-3

3
]
1
2

31. Question

Evaluate the following limits:

fim J 1 2(2x-3) }

32 | x—2 x°—3x%+2x

w

Answer
. 2(2x—3)
= lim( —
x=2 X—2 X3—-3x% + 2x
. 2(2x—3)
= lim( — )
x—=2 X—2 X3¥I—-2x?2-—x? + 2x
1 2(2x—3
= lim( ( ) )

x=2'X—2 X2(x—2) —x(x—2)

. 2(2x— 3)
N xl-l-]%(x— 2 (x2—-x)(x—2)

1 2(2x—3) 1
=lm (77 (x2 —x) )Lx—z)

¥x?—x—4x + 6 1

= lim, ( x2 —x )

x2-5x+6 1

=lim (T )(x— 2)
. x2—2x—3x+ 6 1
= lim, ( x2—x )

X(x—2)— B(X—Z))(Xiz

)

= lim
e X2—x

(x—3)(x—2) 1

= lim, x2—x )(x— 2

)

. X—3
= lim (2= x)




32. Question

Evaluate the following limits:

. x#xz—l—x#x—l
1111} - X =1
H— L

x°" -1

Answer

y Vez —1 +4x -1
= l1m
x—1 Vvxz —1

. JE + DE-1) +vx -1
= lim
x—1 JE-DE+1

i (Vx + 1)+ 1vx -1
= lim
x=1 JE-DE+ 1)

= llIn
x—=1 JE+ 1)

A +1)+1)
- Ja+ D

03]

33. Question

Evaluate the following limits:

lim J X,_j = ! }

x—1 ]x ~x x> -3x’+2x
Answer
y XxX—2 1
N xl—IH(xz—x X3—3x2 + ZX)
y XxX—2 1
N xl-l-]}(}{?—x x3—2x2—x2 + ZX)
y Xx—2 1
= Im(e—x X2(x— 2)—x(x—2))
y Xx—2 1
= lim -
x—-l(Xz—X (xz—x)(x—z))
ox-2 1 1
- 1:?—]-11 ( 1 (X—Z))sz—x)
. (x—2)*—-1_ 1
- o G



1 x?2—4x + 3

= lim (XE—X)( x—2 )

. 1 Xx*—3Xx—Xx + 3
- lil_l.ll (x(x—l))( x—2

. 1 X(x—3)—-1(x—-3)
= lim (x(x—l))( Xx—2

1 (x—1)(x—3)
= lim [:x(x— 1)) x—2

. XxX—3
= lim (x(x—z))

_ 1-3
C1(1-2)

=2
34. Question

Evaluate the following limits:

. :

. ox =2x7 +1
lim 5 =
=l 7 —3x°+2
Answer

) -2(1)%+1
T ()2 -z3(1)2+2

Method 1: factorization

e (07 -2(0° + 1)
1 [(X)2—3(%)2 + 2)

= i (1% + 1
0 - (02— 2% + 2

oy {0036 - 1) — x5 — 1))
) - (02— 2x2 + 2}

o {xPEF-D-x-DEP+ x4+ +x + 1))
=x—111m {(x)3— (x)2—2x2 + 2}

Since a3-b3 = (a-b)(a? + b2 + ab) & a2-b? = (a + b)(a-b)

(x)E-—DE+D-E-DE'+x*+x2+x+ 1))
e 2(x—1) - 2(x2—1)

(x)E-—DE+D-E-DE'+x*+x2+x+ 1))
ot -1 —2(x- D(x+ 1)




o x-DEPE+ D+ xF+ P+ x4+ 1))
=~ m (x— D2 —2(x + 1]

o {xPE+ DD+ T+ P+ x+ 1))
= m 2 —2(x + 1)]

P+ -1+ 12+ 12+ 1+ 1))
- [12 —2(1 + 1)]

Method 2: By L hospital rule:

Differentiating numerator and denominator separately:

=M e

7(1)5-10(1)*
3(1)%-6(1)

-3

-3
=1
Exercise 29.4
1. Question

Evaluate the following limits:

\Jl—x—f -1

lim

x—0 X
Answer

Given Jim Vil+x+x? —1

x—=0 X

To find: the limit of the given equation when x tends to 0

Substituting x as 0, we get an indeterminant form ofg

Rationalizing the given equation

" Vi+x+x?2 — 1 " (V1+x+x? — 1)(W1+x+x2+1)
= lim = lim
x=0 X x—0 X (Vi+x+x2+1)

Formula: (a + b) (a-b) = a2 - b2

. 1+x+x?—1
= lim
x—'ﬂx(\fl +xX+x%+ 1)

" X(1+x)
=lim
x~0x(VI+x+x2+1)




Vi+x+x?2 — 1 (1+x)

= lim = lim
x—0 X x~0(V1I+x+x2+1)

Now we can see that the indeterminant form is removed, so substituting x as 0

1+x+x® —1 1 1
We get, ]11]1\’— = ==
x—0 b4 1+1 2

2. Question
Evaluate the following limits:

,..'

lim

x>0 \fa+x —Ja—x

Answer

. . 2x
Given lim————
x—=0Dvatx —/a—x

To find: the limit of the given equation when x tends to 0

Substituting x as 0, we get an indeterminant form ofg

Rationalizing the given equation

2x 2x (Va+x++a—x)

= lim = lim
x~0ya+x —ya—x \—~O(~Ja+x—Ja—x)(ﬁa+x+da—x)

Formula: (a + b) (a-b) = a2 - b2

. 2x(Va+x++a-x)
= lim

%0 at+x—a+x

. 2x(va+x++a—-x)
= lim

x—0 2X

_ (Watx++a—x)
= lim

x—0 1

Now we can see that the indeterminant form is removed, so substituting x as 0

We get hmé =ya+va=2ya

x—0yatx —/a—x
3. Question

Evaluate the following limits:

. a-+x" —a
lim ———
x—0 -
Answer
Given liln 7\':a2+x2 -3

x—=0

To find: the limit of the given equation when x tends to 0

Substituting x as 0, we get an indeterminant form ofg

Rationalizing the given equation

. vaz+x? —a " (Vaz+x? —a)(vaz+x? + a)
= lim = lim
X—=0 x2 x—0 %2 (\faz Tx2 + a)




Formula: (a + b) (a - b) = a2 - b?

. (a+x* — a%)
= lim
x—=0x2(y/a?+x2 + a)

2

X
= lim
x0x2 (V2 X2 + a)

" vaz+x? —a "
= lim = lim
x~0 x? x~0(yaZ+x2 + a)

Now we can see that the indeterminant form is removed, so substituting x as 0

22 _
We get, |jp @ == * _ 2
— x2 a+a 2a

4. Question

Evaluate the following limits:

lim

x—0 2%

Answer

Given lim yitx —yii—x) i)
x—0 2x

To find: the limit of the given equation when x tends to 0

Substituting x as 0 we get an indeterminant form ofg

Rationalizing the given equation

VTFE -0 (ViTx -y ) (VIiTx +/0T-%)
= 11N = 1111
x=0 2x %=0 2x (\,mhj(l _X))

Formula: (a + b) (a - b) = a2 - b2

y 1+x—1+x
= lim
"'“02}{(\51 +x +\,’(1—x))

2X
= lim
=02% (VI+x +/(1-%))

vl +x — (1—x) . 1
= lim = lim
x=0 2 -“'"0(\,*1+x +\,’(1—x))

Now we can see that the indeterminant form is removed, so substituting x as 0

We get Jjp V2= 0 _ 2

1
— 2x 141 2
5. Question
Evaluate the following limits:

.3 —-x-1
lim ———

=2 2—-x

Answer



Given lim vi—x -1
x—=2 —X

To find: the limit of the given equation when x tends to 2

Substituting x as 2, we get an indeterminant form ofg

Rationalizing the given equation

y Vv3i—x —1 I (\. —X —1)(V3—-x +1)
11m = 111
=2 2—X =2 (2-%) (V3-x+1)

Formula: (a + b) (a-b) = a2 - b2

i (3—x—-1)
Tx2(2-0WE X +1)

L (2-%)
T 2-n(Box+1)

Vv3i—x —1

= lim————— = lim——
X2 2—-x ‘(—+2 (V3—-x+1)

Now we can see that the indeterminant form is removed, so substituting x as 2

. [3—x —1
We get lim v = ==
x—=2 2-X 1+1 2

6. Question

Evaluate the following limits:

li x—3

1un

x=3x -2 -4 -x

Answer

Given 111]1—
VE— k—2— -\,4- X

To find: the limit of the given equation when x tends to 3

Substituting x as 3, we get an indeterminant form ofg

Rationalizing the given equation

Xx—3 (x—3) (VX—2++4—x)
= lim = lim
x=3X — 2 — /4 — x—3 [:\,"'X 2 —v4—x ) [:\,"'X 2 ++/4 — X)

Formula: (a + b) (a-b) = a2 - b2

" (x—3) (Vx—2++v4—-x)
Tix—2-4+x) (1)

i (x—3) (Wx—2++4—x)
<3 (2% — 6) (1)

(x—3) (Wx—2++v4-Xx)

= lim

x—3 2(}{ 3) (1)
" Xx—3 _1 (D (vx—2++4—-x)
T2 —Va—x 32 )

Now we can see that the indeterminant form is removed, so substituting x as 3



. x—3 1+1
We get 11111?

Xx—=3VE— —\-"1-—:\' - 2
7. Question

Evaluate the following limits:

) X -1
m ——

=0 xF+3-2

Answer

x-1

Given lim -
k=04 x%+3-2

To find: the limit of the given equation when x tends to 0

Substituting x as 0, we find that it is in non-indeterminant form so by substituting x as 0 we will directly get
the answer

oo X1 0—1
= lim =
x0yx2+3—2 0+3—2
w tlim—— = =1 th
e getlim———"—= =~ as the answer

8. Question

Evaluate the following limits:

Answer

. =
Given Jjp L2222
x—=1 x—-1

To find: the limit of the given equation when x tends to 1

Substituting x as 1, we get an indeterminant form ofg

Rationalizing the given equation

y VBx—4 — X y (VBx—4 —x) (VBx—4+x)
= 111m = l1m
=1 xXx—1 x—~1 (x—1) (VBx —4 + yx )

Formula: (a + b) (a-b) = a2 - b2

I (bx—4—x) 1
=lim
-1 (x—1) (VBx—4++x)

o Ax= 1) 1
= l1m
=1 (x— 1) (Vex—4+x)

L VEBE—E SR 4 1
= lImMm— = 11Il—
x—1 x—1 x—=11 (\."5}{—4+\;"§)

Now we can see that the indeterminant form is removed, so substituting x as 1

[Sx—4 —x 4
We get lim =

w—1 x—1 1+1
9. Question

Evaluate the following limits:



lim -
=l gxf 4322

Answer

Given 11111

\.'{+3 -2

To find: the limit of the given equation when x tends to 1
Substituting x as 1, we get an indeterminant form ofg
Rationalizing the given equation

" x—1 " (x—1) (VxZ+3+2)
= |IM——— = l1Imn
x=1yx2 +3 —2 x=1(yx2+3 —2)(Wx2+3+2)

Formula: (a + b) (a-b) = a2 - b2

i (x—1) (Wx2+3+2)
T xz+3-49) 1

(x—1) (¥vx*+3+2)

= lim

x~1(x— 1)(x+ 1) 1
" x—1 " 1 (Wx2+3+2)
= :(1—1}}.\,?){2+3 —2_31—1-]}.(X+ 1) 1

Now we can see that the indeterminant form is removed, so substituting x as 1

We get lim = -2 -3

x—1yx*+3 -2 T 141

10. Question

Evaluate the following limits:
. Jx=3-46

llm ———

3 X-' — 9

Answer

\.'3-.'+3—\.'E
x2-9

Given lim
x—3

To find: the limit of the given equation when x tends to 3

Substituting x as 3, we get an indeterminant form ofg

Rationalizing the given equation

y VX+3 -6 y (Vx+3-+6)(vVx+3+6)
= llM————— = 1l
=3 xX2—-9 x=3 (x2-—9) (\,*X +3+ \-’E)

i (x—3) 1
x5 (x— 3)(x+ 3) (Vx+3+6)



X+3—+6 1 1

v
= lim—— =1lim
K3 X2—9 K3 [:X+ 3) (\,-'X + 3+ \.%)

Now we can see that the indeterminant form is removed, so substituting x as 3

. Vx+3—E 1 1
Weget lim=—/——r - = —
X3 x%-9 6(2v6)  12v6

11. Question

Evaluate the following limits:

_ ASx—4-Vx
lim — a1
X_ —_

oy |
Answer
a3

. . Sx—4
Given |jjp 22—V
x—1 x3-1

To find: the limit of the given equation when x tends to 1

Substituting x as 1 we get an indeterminant form ofg

Rationalizing the given equation

y VBx — 4 — \x y (VBx—4—yx ) (VBx— 4 ++x )
D S . S T R O

Formula: (a + b) (a-b) = a2 - b2

" (bx— 4 —Xx) 1
= l1m
x~1 (x2-1) (VBx—4++X)

. 4(x—1) 1
= lim
x=1(x— D(x+1) (VEx— 4+ yx )

li Vhx — 4 — \.& I 4 1
= lIl————— = 11l
x—1 x2-1 x—-l(X+ 1) (\.’5}{—44-\,@}

Now we can see that the indeterminant form is removed, so substituting x as 1

. 5x—4—x 4
We get lijX2XmvE =
x—1 x5—1 2{2)

12. Question
Evaluate the following limits:
.oAl+x -1
lm ————
x—0 b
Answer
\-'m—l
X

Given lim
x—=0

To find: the limit of the given equation when x tends to 0

Substituting x as 0, we get an indeterminant form ofg

Rationalizing the given equation



oWl +x—-1 . [:\.1+ —1)(\.1 x+1)
= lim = lim
x—0 X x—0 X (-\, 1+x+1)

Formula: (a + b) (a-b) = a2 - b2

) (1+x—1) 1
= lim
x—0 X (W1+x+1)
X 1

11111—7
\—-0}{(\. 1+ x4+ 1)

I Vi+x—1 I
= lim = lim
x—~0 X =0(y1+x+1)

Now we can see that the indeterminant form is removed, so substituting x as 0

,_

1+x-1 1 1
We get lim > = — ==
x—0 b4 1+1 2

13. Question

Evaluate the following limits:
Vx? +1-45

lim ————

x—2 x-2

Answer

. |y _.0c
Given Jjp LFiye

x¥—2 x—2

To find: the limit of the given equation when x tends to 2

Substituting x as 2, we get an indeterminant form ofg

Rationalizing the given equation

I \.X2+1—\,"'§ y (\.X2+1—\,"€)(\.X2+1+\.’g)
= llM—— = [1In
=2 Xx—2 x—=2 Xx—2 (WVx2+1+45)

Formula: (a + b) (a - b) = a2 - b2

y (X2+1—5) 1
= 11Im
x—2 Xx—2 (VXZ+1++5)

(x+2)(x—2) 1
x—2 x—2 [:\.X2 1+\|5)

C (x+2) 1
= lim
=2 1 (\, %2+ 1++5 )

Now we can see that the indeterminant form is removed, so substituting x as 2

| v

a2 .=
We get ].inl\.}. +1 \-J= 242 _

— =

x—2 x—2 245 Y

uil

14. Question

Evaluate the following limits:

lim

n T



Answer

. . X—
G iven lim——

=2 WX—Y

To find: the limit of the given equation when x tends to 2

Substituting x as 2, we get an indeterminant form ofg

Rationalizing the given equation

y x—2 ¥ (x—2) (Vx+
= lim = lim
=2\x -2 x=2(Vx-V2) (Vx+

Formula: (a+ b) (a - b) = a2 - b2

 (x—2) (Vx++2)
= lim
x—=2(Xx— 2) 1

_ (Vx+42)
= lim
x—=2

Now we can see that the indeterminant form is removed, so substituting x as 2

We get lim :_25 =V2+V2=2V2

15. Question

Evaluate the following limits:

Given Jjjp 2 2%
x—7 1—vB8—x

To find: the limit of the given equation when x tends to 7

Substituting x as 7, we get an indeterminant form ofg

Rationalizing the given equation

Formula: (a+b) (a-b) = a2-b?

" (16 —9—x)(1++v8—x)
=lim
x=7 (1-8+%) (4+9+x)

¥ (7—x) (1+v8—x)

= lim

=7(=7+x) (4+/9+x)
4—9+x —(1++v8—x)

= lim————— =1lim
x~71—y8—x x7 (4+9+x)

Now we can see that the indeterminant form is removed, so substituting x as 7

. 4 —/O+x -2 1
Wegetlim—— = —"= —=
x—=7 1—/8-x 8 4



16. Question

Evaluate the following limits:

 Natx—+a
]_11111—
x—0 X !a_' +ax

Answer

. . Vatx—/a
Given lim “—=
x—0xy a%+ax

To find: the limit of the given equation when x tends to 0
Substituting x as 0, we get an indeterminant form ofg

Rationalizing the given equation,

\.H+X—\."E (\.H+X—\.G)(\.H+X+\.G)
)

= lim—— = lim
x~0 xy/aZ +ax x>0 (xval+ax) (Va+x++a

Formula: (a + b) (a-b) = a2 - b2

I (a+x—a) 1

=lim

x=0(xvaZ+ax)(Va+x++a)
() 1

= lim
x=0(xvaZ+ax)(Va+x++a)

1
= lim
x~0(yaZ +ax J(Va+ x++a)

Now we can see that the indeterminant form is removed, so substituting x as 0

. \,'a+:{—\."§ 1 1
We get lim — = — =
x—0xy/a%+ax a(2va) 2ay

17. Question

Evaluate the following limits:

i X-—5
111
123 6K —5 —J4x + 5

Answer

. . X—
Given lim—————
¥—5 4 6X—5 —/4x+5

To find: the limit of the given equation when x tends to 5

Substituting x as 5, we get an indeterminant form ofg

Rationalizing the given equation

. (x—5) (V6x—5 ++/4x+5 )
= l1Im
x—3 (\féx— 5E —y4x+5 ) [:\,"'6}{— 5 ++4x+5 )

Formula: (a + b) (a-b) = a2 - b2

. (x—5) (V6x—5 +4x+5)
T 5(6x—5—4x—5) 1



i (x—5) (V6x—5 +4x+5)
= 252(x—5) 1

1(Vex—5 +4x+5)
=lim—-
x5 2 1

Now we can see that the indeterminant form is removed, so substituting x as 5

x—5 /25+4/25 10
We get lim i =¥NS oy

x¥—5 Yy 6X—5 —/dx+5 2 2

18. Question

Evaluate the following limits:

Answer
Vox—4— \-"}

Given lim
x3-1

x—=1

To find: the limit of the given equation when x tends to 1

Substituting x as 1, we get an indeterminant form ofg

Rationalizing the given equation

) (VBx — 4 — vx }(\,5:; 4+4%)
= [1Im
x—=1 ( 3—1) (\. &)

Formula: (a + b) (a - b) = a2 - b?

i 4(x—1) 1
\lfl(x— 1)(x2+x+ 1) (\/5x— 4+ yX)

4 1
= lim
x=1 (X2 +x+ 1)(\." 4—|—\,&)

Now we can see that the indeterminant form is removed, so substituting x as 1

. A5x4 —x 4 2
We get lim+——= = ==
x—1 x°-1 (1+1+1)(1+1) 3

19. Question

Evaluate the following limits:

J1+4x — \;’ﬁ—

lim

=2 XN —
Answer

leen liI]] v 1+4x—y 53+2x

x—2 x—2

To find: the limit of the given equation when x tends to 2

Substituting x as 2, we get an indeterminant form ofg

Rationalizing the given equation



_ (VI+3x—V5+2x) (VI+2x+5+2x)
8 (x—2) (VI T4x + 5 + 2x)

Formula: (a + b) (a - b) = a2 - b?

" (1+4x—5— 2x) 1

= l1m

%2 (x-2) (VI+4x+ 5+ 2x)
2(x— 2) 1

= lim
x=2 (x—2) (\fl +4x++5+ Zx)

2 1
=lim—
x—=2 1 (\,"Il + 4%+ \."I5+ ZX)

Now we can see that the indeterminant form is removed, so substituting x as 2

. y1+ax—5+2x 2 1
We get lim = P
— x—2 (3+3) 3

20. Question

Evaluate the following limits:

CoA3EX —45—X
lim .
py | X-' _1

Answer

; . 3+x—5—
x—1 x2—1

To find: the limit of the given equation when x tends to 1

Substituting x as 1, we get an indeterminant form ofg

Rationalizing the given equation

. hm\,m—\,’S—x lim (V3+x—vV5—x) (V3+x++V5—x)
x—1 x2—1 T a1 (x2—1) (V3+x++5—x)

Formula: (a + b) (a - b) = a2 - b?

" (3+x—5+x) 1
=lim
x—1 (x2—1) (V3+x++V5—x)

o 2= 1) 1
=lim
=1 (x—1)(x+1)(y3+x+V5—x)

1
= lim
x~1 (X+ 1) (3 +x+V5—x)

Now we can see that the indeterminant form is removed, so substituting x as 1

| 3+X—y5—3 2 1

We get 111]1 Vatx—vox = = —
x—1 Xe— +

21 (2)(2+2) 4

21. Question

Evaluate the following limits:

lim \/1+X" —\/I—X"
X

x—0



Answer

. / 212
Given lim y1+x=—1-x

x—=0

To find: the limit of the given equation when x tends to 0

Substituting x as 0, we get an indeterminant form ofg

Rationalizing the given equation,

y [\.‘fl-l-xz—m’ll—Xz)[\.ﬁl+X2+\;{1—X2)
= 1M
x—0 X wl FxZ+ 41— x2 }

Formula: (a + b) (a-b) = a2 - b2

o (1+x?—1+%7) 1
= lim
x—0 X (\.#1+X2+\.#1—X2)

_(2x%) 1
==lim
x=0 X (MI1+X2+\."11—X2)

. (2x) 1
= lim
x—=0 1 (\fl FxZ++1—x2 }

Now we can see that the indeterminant form is removed, so substituting x as 0

We get |jm *———— =

x—=0 <

=0

Vv1+x®—1-x%2 0
2

22. Question

Evaluate the following limits:

Vl+x+x° —+/x +1

lim .
x—0 Ay~
Answer

. i PSS mr—
Given lim y 1+x+xs—yx+1

x—=0 2x®
To find: the limit of the given equation when x tends to 0

Substituting x as 0, we get an indeterminant form ofg

Rationalizing the given equation

_ (Vi+x+x2—yx+1) (VI+x+x2+x+1)
= 2x2 (Vi+x+x2+yx+1)

Formula: (a + b) (a-b) = a2 - b2

o (1+x+x*P-x-1) 1
= lim >
x—0 2% (\."Il +X+X2+\."'X+1)
. (x*) 1
= lim
x—0 2%°2 [\."ll +x+x2+ \."IX+ 1)
(1) 1

= lim
=0 2 (VI+x+x2+yx+1)




Now we can see that the indeterminant form is removed, so substituting x as 0

We get lim y 1+x+x® —\\+1 1 E
x—0 2x? T z(1+1) 4

23. Question
Evaluate the following limits:

-

lim =
=4 4 —x

Answer

x—4 4—X

To find: the limit of the given equation when x tends to 4
Substituting x as 4, we get an indeterminant form ofg

Rationalizing the given equation

_ (2-Vx)(2+x)
= lim
x—d 4_X (2+\, )

Formula: (a + b) (a-b) = a2 - b2

= lim (#-x) (1)

x=4 4 —X (2+\. )
= hm—L

x—4 1 (2 + /X )

Now we can see that the indeterminant form is removed, so substituting x as 4

1 1
x—4 4-X 2(\ ) 4

24. Question

Evaluate the following limits:

lim—

o h

Answer

Given lim—
K—=a '\.' _‘\

To find: the limit of the given equation when x tends to a

Substituting x as we get an indeterminant form ofg

Rationalizing the given equation

X—a (x—a) (Vx++3d)
Va)

= lim——=1lim
x=a\Xx —ya  x=a(yx—+a)(Wx+

Formula: (a + b) (a-b) = a2 - b2

i (x—a) (Vx++a)
“HEx—a)




I 1[:\.&4' \."E)
BE= ST

Now we can see that the indeterminant form is removed, so substituting x as a

We get lim—— = a++a=2ya

Xx—aviE—y/a

25. Question

Evaluate the following limits:

J1+3x —/1-3x

lim
x—0 b
Answer
. [1+3x—/1-3x
Given limmi\\
x—=0

To find: the limit of the given equation when x tends to 0
Substituting 0 as we get an indeterminant form ofg

Rationalizing the given equation

lim (V1I+3x—v1—-3x) (V1+3x++v1—3x)
x~0 X (V1+3x++vV1—3x)

Formula: (a + b) (a - b) = a2 - b2

" (1+3x—1+ 3x) 1
=lim
x—0 X (V1+3x++1-3x)
. (6x) 1
= lim
=0 X (J1+3x++1-3x)
(6) 1

=lim—
=0 1 (V1+3x++1-3x)

Now we can see that the indeterminant form is removed, so substituting x as 0

. J14+3x—/1-3x 5]
We get Jjp LEva—sx

x—=0 3
26. Question

Evaluate the following limits:

V2-x —2+x

lim
x—0 X
Answer

K—\-"m

. [ 2=
Given Jim————
x—0 X

To find: the limit of the given equation when x tends to 0

Substituting 0 as we get an indeterminant form ofg

Rationalizing the given equation

=lin1w2_x —V2+x) (V2—-x +V2+x)
x—0 X (V2—x +42+x)




Formula: (a + b) (a - b) = a2 - b?

" (2—x—2-X) 1
= 11im
x—0 X (V2—x ++2+x)

" (—2x) 1
= lim
=0 X (V2—-Xx ++2+x)

) 1
=lim
x>0 1 (y2—-x +2+x)

Now we can see that the indeterminant form is removed, so substituting x as 0

. V2—X—y2+Xx —2
We get lim =——=—
x—0 X v 2+ 2

2
vz
27. Question

Evaluate the following limits:

AJ3I+X —Af5—x

lim -

x—l x°—1
Answer

Given lim V3t —ySx

x—1 x2—1
To find: the limit of the given equation when x tends to 1

Substituting 1 as we get an indeterminant form ofg

Rationalizing the given equation

" (V3+x —V5—-x) (f3+x +V5—x)
= [1Im
%1 x2—1 (V3+x +vV5—x)

Formula: (a + b) (a-b) = a2 - b2

" (3+x—5+x) 1
=lim
x—1 x2—-1 (V3+x +v5—x)

g 26— D) 1
=lim
—~1(X— 1)(X+1)(y3+x +V5—x)

1
= lim
—~1(X+1)(3+x +V5—x)

Now we can see that the indeterminant form is removed, so substituting x as 1

. [34x% —/ 5—3 2 1
We get Jim =22 2F ==
w—1 xZ—1 2(2+2] 4

28. Question

Evaluate the following limits:

(2x-3)(x -1)

lim -

=l 3xT+3x-6
Answer

Given lim Ex-3)0/x-1)

x—1 3x%+3%—6



To find: the limit of the given equation when x tends to 1
Substituting 1 as we get an indeterminant form of%

Rationalizing the given equation

(2x—3)(Vx—1) (Vx+1)
= lim
x~1 (3x2+3x—6) (Vx+1)

Formula: (a + b) (a - b) = a2 - b?

" (2x—3)(x—1) 1
Tl (3x%+3x—6) (yx+ 1)

i (2x—3)(x—1) 1
T 3(x2+x-2) (yx+ 1)

i (2x—3)(x—1) 1
T3 1)(x+2) (yx+ 1)

(2x—3) 1
= lim
x—1 3(X+ 2) (\. X+ 1)

Now we can see that the indeterminant form is removed, so substituting x as 1

. (2x-3)(Wx-1) 23 1
We get LI_IH 3xZ43x—6  (3)(3)}2) 18

29. Question

Evaluate the following limits:

lim 1x
=01+ %0

Answer

ii

. ! 2 . 1+x
leen liI]] N 1+x=—y/1+x

=0 1+x%—1+x

To find: the limit of the given equation when x tends to 0
Substituting 0 as we get an indeterminant form of%

Rationalizing the given equation

(VI+x2 =1 +x) (VI+x2 +V1+x) (V1 +x3 + 1 +x)
w~0(d1+x3— [THx)(WVI+x2+V1I+x) (VI +x3 +1 +x)

Formula: (a + b) (a-b) = a2 - b2

_ (1+x*—1-x) (1) (VI+x3+y1+x)
im
=0 (1+x3—1—x)(VI+xZ+1+x) (1)

i (x—x) (1) (V1+x3+41+x)
= lim
u—-D(XE—X)(\.l-O-X +\.1 X) (1)

_i x(x—1) (1) (W1+x3+y1+x)
im
x~0X(X?—1) (V1+xZ2+ V1 +x) (1)



_i (x—1) (1) (VI+x3+1+Xx)
Tam0(x7— 1) (V12 + VI TX) (1)

Now we can see that the indeterminant form is removed, so substituting x as 0

1+x2—T+x 1+1 2
We get 11111%— =-=1

=04 1+:3 T+ 141 2

30. Question

Evaluate the following limits:

11111 \F
py | \/'_*

Answer

. Z— -
Given Jjjm ===
x—1 vx—1

To find: the limit of the given equation when x tends to 1
Substituting 1 as we get an indeterminant form of%

Rationalizing the given equation

_ (x*—vx) (WVx+1) (x*+Vx)
-1 (VE—1) (VE+1)(x2+ V%)

Formula: (a + b) (a-b) = a2 - b2

x*-x) (Vx+1) (D)
L(x-1 () (x2++x)

1111

) x(x3—1) (Vx+1) (1)
_3-.'1—1-]}. [:X— 1) [:1) (X2+\.&)

_i X(x—1)(x*+x+1) (Vx+1) (1)
N :-:I—IH (x—1) (1) [:X2+\."E)

i x(x2+x+1) (WVx+1) (1)
N 3-.'1—1-]}. 1 [:1) (X2 + \.&)

Now we can see that the indeterminant form is removed, so substituting x as 1

We get lim xz:,q _Ba_ 4

x—1 vx—1 2

31. Question

Evaluate the following limits:

o

x=0
h—>
Answer
leen liI]] vx+h— VX
h—0 h

To find: the limit of the given equation when h tends to 0

Substituting 0 as we get an indeterminant form of%



Rationalizing the given equation

¥ (Vx+h—+x) (Wx+h+x)
= 1M
h—0 h (\,er \.&)
Formula: (a + b) (a - b) = a2 - b2
(x+h—-x) (1)

h (\.X+h+\.&)

= lim (h) @
h-0 h (Vx+h+x)

= lim ) 1)
h—=0 1 (\,er \.&)

= lim
h—0

Now we can see that the indeterminant form is removed, so substituting h as 0

Vi+h—vx 1 1
h

We get lim
h=0

\,'§+ \.'E 2 \.'E

32. Question

Evaluate the following limits:

VT2 -(5+42)

lim

x—/10 x? —10
Answer
Given lim YZZ-(5H2)

%=y 10 x2-10
To find: the limit of the given equation when x tends to v10

Re-writing the equation as

V7 +2x— f[:\,"g-l- V2)2
= lim

x—+y/10 x2—10

R

y VI+2x—+/5+2+2V10

= 1l1m
}.’—u,,"ﬁ Xz - 10

| V7 +2x—+7 +2V10
= l1m

x—y/10 x2—-10

Now rationalizing the above equation
(ViTzx—V7+2v10 ) (VT + 25+ 7 +2v10 )
= lim

X1 x2—10 (V7+2Z=+ V7 +2v10 )

Formula: (a + b) (a-b) = a2 - b2

) (7+2x—(7+2V10)) (1)

= 11m

x=V10 x?—10 (ViF2x + 7 +2v10 )
(2x —2v10) (1)

= lim
V1o X210 (7 oy 47+ 2410 )



fim 2= V10) (1)
= 1l1m
x*ﬁﬂx+ﬁﬁjﬁ—wﬁ6)ﬁﬁ+2x+v7+2ﬁﬁ]

= lim 21) (1)
=18 (x + V10 )(1) (V7 F 2% +4/7 + 2910 )
Now we can see that the indeterminant form is removed, so substituting x as /10

2 1
" 2V10 (2V7+2v10)

1 1
2WI0(V7+ 20

33. Question

Evaluate the following limits:

J52x - (W3 +42)

lim .
26 X -0
Answer

:(—f\."g x*—6

To find: the limit of the given equation when x tends to v6

Re-writing the equation as

VB4 2x — J(\.@+ \."E)z
= lim c

K \F"E X2 _

R
[E+2x—+/3+2+2V/6

li v
= 1l1m
3._-_.\,-'6 Xz - 6

| VE+2x—+5+ 2V6
= [ln

x—/6 x2—6

Now rationalizing the above equation

) (VE+2x—V5+2v6 ) (VE+2x+5 +2V6 )
= lm

X x?—6 (VE+2x++5+2V6 )

Formula: (a + b) (a-b) = a2 - b2

y (5+2x—(5+2V6)) (1)
= l1m
X x*—6 (VE+2x+ 5+ 26 )

) (2x—2v6) (1)
= [ln
Ve X2—6 (5t 2x+V5+2V6 )

) 2(x—+6) (1)
= [ln
w=V6 (x+ V6 )(x—V6) (VE+ 2x + V5 + 2v6 )




= lim 211) (1)
w6 (x+ V6 ) (D) (VE+ 2x + 5 + 26 )

Now we can see that the indeterminant form is removed, so substituting x as v6

" VE+2x— (V3++2) 2 1 1 1
11m = =
x=6 X2 -6 2V6 (2\#5 ¥ 2{6) 2V6 (v’5 ¥ 2{6)

34. Question

Evaluate the following limits:

lim 3T _(\E_D
K2 X2_2

Answer

V3+ZE—(VZ+Hy1)

Given lim
x2-2

x—6

To find: the limit of the given equation when x tends to /2

Re-writing the equation as

Vv3+2x — J(\."E+ V1)2
= lim

x—o\"ﬁ Xz - 2

RN
. V3F2Xx—V2+1+2V2

x—o\"ﬁ Xz - 2

| V3T 2X—+3+ 22
1111

x—=y2Z x2 -2

Now rationalizing the above equation
) (V¥ 2x-V3+2v2 ) (V3T 2x+V3 +2v2 )
= lim

x+2 x? =2 (VBFzx+V3+2v2 )

Formula: (a + b) (a - b) = a2 - b?

y (3+2x—(3+2v2)) (1)
= l1m
x=V2 x2—2 (V3Fz+/3+242 )

y (2x—2v2) (1)
11m
V2 X2 (B ax+3+2v2 )

y 2(x—+2) (1)
= llmn
V2 (x+V2)(x—V2) (V3T 2+ V3 + 2v2 )

= lim 2(1) (1)—
x=V2 (X+ \'E)[:l) (\.m-i- 3+ 2\.@ )

Now we can see that the indeterminant form is removed, so substituting x as /2

y VIt2Zx—(V2+41) 2 1 1 1
= 111 = =
x—V6 X2 =2 2V2(2/3+202) 2V2(V3+2v2)




Exercise 29.5
1. Question

Evaluate the following limits:

507

]jmtx__)- —(a+2)

E—d X —a

Answer

We need to find the limit for: Jjp &2 —@+2)**

X—a X—a

As limit can’t be find out simply by putting x = a because it is taking indeterminate form(0/0) form, so we
need to have a different approach.

(x+2)5/2 —(a+2)5/2

Let, Z = lim

X—a X—a

Note: To solve the problems of limit similar to one in our question we use the formula mentioned below
which can be derived using binomial theorem.

ST n
Formula to be used: lim CT-@F _ an-t

X—=3 X—a

na

As Z does not match exactly with the form as described above so we need to do some manipulations-

. x+2 5’;2—(a+2]5’;2
Z= lim %

X—a X—a

. x+2)52 _(a+2)5/2
X—a x+2—(a+2]

Letx+2=yanda+2 =k

Asx—-a;y-Kk

"7 = lim Q2w
v—=k vk
AT 40
Use the formula: lim $—@1 _ pan-1
Xx—a X—

3

= & = = 3
NZ=2k =2k =2(a+2):
2 2 2

. (x+2)%% —(a+2)%/?

X—a X—a

= 3

=2(a+2):z
2

2. Question

Evaluate the following limits:

. 12 3/2
Co(x+2)y " —(a+2
lim ( )
H—a ¥ —a
Answer

We need to find the limit for: iy S22 @27

X—2a X—a

As limit can’t be find out simply by putting x = a because it is taking indeterminate form(0/0) form, so we
need to have a different approach.

(x+2)3/2 _(a+2)3/2

Let, Z = lim

X—2a X—a

Note: To solve the problems of limit similar to one in our question we use the formula mentioned below
which can be derived using binomial theorem.



n_s4n
Formula to be used: lim G -G et

X—a X—a

na

As Z does not match exactly with the form as described above so we need to do some manipulations-

. x+2)%2 _(a+2)3/2
Z = lim G+2)7" ~as2)7"

X—=3 X—a

. x+2)%2 _(a+2)3/2
=7 = |jp X2 e
X—=a :\-.'+2—(a+2]

Letx+2=yanda+2 =k

Asx—-a;y—-Kk

3/2_ny3/2
7 = lim 89
v—=k vk
n_;.40n
Use the formula: lim S—@" _ pan-1

Xx—=a X—a
3 1 1
nZ=2it =2 =2a+2):
2 2 2

3z _ 3z
Hence, Jim &2 62077 3 Jat2

X—a X—a
3. Question

Evaluate the following limits:

L (1+x)—
11111$X7),_1
=a(l+x)" -1
Answer

a_
We need to find the limit for: lim £22 2
x—all+x)3-1

As limit can be find out simply by putting x = a because it is not taking indeterminate form(0/0) form, so we
will be putting x = a

a_
Let, Z = lim (1+x)"-1
X — al:l+3\']2—1

o7 = @#a)-1 {(1+2)%) -1
(1+a)2-1 (1+a)2-1

This can be further simplified using a3 - 1 = (a-1)(a? + a + 1)

_ {@+a)2-1}((1+a)*+(1+a)®+1)
(1+a)?-1

=7

=Z=(1+a)* + (1+a)’ + 1
4. Question

Evaluate the following limits:

2/7 2/7
. X7 —a
lim
=1 X -—a
Answer

We need to find the limit for: lim K7

X—2a X—a

As limit can’t be find out simply by putting x = a because it is taking indeterminate form(0/0) form, so we
need to have a different approach.



. xzf:r_az,"?
Let, Z = lim ————

X—a X—a

Note: To solve the problems of limit similar to one in our question we use the formula mentioned below
which can be derived using binomial theorem.
@

Formula to be used: lim & =& _ pan-1

X—a X—a

As Z matches exactly with the form as described above so we don’t need to do any manipulations-

27 _52/7

Z=lim—

X—=3 X—a

AT a0
Use the formula: lim S—@" _ pan-1

X—=3 X—a

. xZ’;T—aZ”T 2
Hence, lim —— = - a

X—a Xx—a
5. Question

Evaluate the following limits:

57 57
. X —da
lim 55
K—sa X-' — a-'
Answer
5 s
We need to find the limit for: iy 2227
z 2
K= ay7_a7

As limit can’t be find out simply by putting x = a because it is taking indeterminate form(0/0) form, so we
need to have a different approach.

. 3/T_55/7

Let, Z = llflaixzfﬁ'-aw
Note: To solve the problems of limit similar to one in our question we use the formula mentioned below
which can be derived using binomial theorem.

ST n
Formula to be used: lim CT-@F _ an-t

X—=3 X—a

na

As Z does not match exactly with the form as described above so we need to do some manipulations-

5 s

— s X7 —av
Z = lim ——
X2 8y7—a7

Dividing numerator and denominator by (x-a),we get

. X
lim
X—=a X—a

AT o3Il
Use the formula: lim G @ _ na®?!
X

X—a A



—ar Sa 7 2
Z= 7 = 22— 33_7
Ea?_l 2a’7
7
E .
. X7—a7 5 =
Hence, |im —— =>a-
X—ayr gr 2

6. Question

Evaluate the following limits:

. o8x’+1
lim

=12 2x +1
Answer

8x%+1

We need to find the limit for: lim
x——1/2 2x+1

As limit can’t be find out simply by putting x = (-1/2) because it is taking indeterminate form(0/0) form, so
we need to have a different approach.

. Bx*+1
Let, Z = thnl —
) z
. (2x)P—(-1)
=z=lIm, S

Note: To solve the problems of limit similar to one in our question we use the formula mentioned below
which can be derived using binomial theorem.

n_;.40n
Formula to be used: lim &—@~ _ pan-t

X—a X—a

As Z matches exactly with the form as described above so we don’t need to do any manipulations-

o (2x)f-(-1)*
Z= 1, e
2z

Lety = 2x

Asx—-12=2x=y->-1

3_ 443
nZ= lim 1)
y—-1 y—(-1)
Use the formula: lim &—@" _ pan-1

Xx—=a X—a
nZ=3(-1)*1t=3(-1)?*=3

gx¥+1

Hence, xllllh o =

7. Question

Evaluate the following limits:

a8 U BPRORS U B
Hnl(x S 3)

x—27 x —27

Answer

1z 13 _
We need to find the limit for: Jjm St3& -3
x— 27 =27

As limit can’t be find out simply by putting x = 27 because it is taking indeterminate form(0/0) form, so we



need to have a different approach.

Let, Z = |y &3
' x— 27 x-27

Using algebra of limits, we have-

) 1 . /23
Z = lim (Xa+ 3) x lim x )
x—= 27 ¥x— 27 xX—27

=7 = (27" +3) x lim &2
x—27 x—-27

. «1/3_3
»Z=61lim * )
¥— 27 X—-27

Note: To solve the problems of limit similar to one in our question we use the formula mentioned below
which can be derived using binomial theorem.

n_s4n
Formula to be used: lim G —@7_ g1

X—=3 X—a

na

As Z matches exactly with the form as described above so we don’t need to do any manipulations-
1 1

Z =6y 2-EE

x—27 X—27

n_;.40n
Use the formula: lim S—@" _ pan-1

Xx—=a X—a
. _ 1 i, _z _a 2
--Z—6><E[27)a =2x(27)=:=2x3 =3

Hence, lim & *3=3) _ 2
' x— 27 x—27 9

8. Question

Evaluate the following limits:

3
. X —-064
lim —
i>4x’ —16
Answer

x? —64

x2—-16

We need to find the limit for: lim
Xx—=4

As limit can’t be find out simply by putting x = 4 because it is taking indeterminate form(0/0) form, so we
need to have a different approach.

x? —-64

Let, Z = lim

x— 4x2—16

Note: To solve the problems of limit similar to one in our question we use the formula mentioned below
which can be derived using binomial theorem.

n_y;.yn
Formula to be used: lim ®~2" _ pan-1

Xx—=a X—a
As Z does not match exactly with the form as described above so we need to do some manipulations-
-6 342

. 4
Z = lim —— = lim
¥ —4X-—16 ¥— 4X

2_a2

Dividing numerator and denominator by (x-4),we get

¥ a2

- b e
Z = lim 3%

X—a

Using algebra of limits, we have -



. xT-4?

lim ——

Z — X4 X—4
%222

lim
KX—=4 X—4

n_s4n
Use the formula: lim w =na™?

X—a X—a

na

_ 3Pt 3xie
2x(4)271 2ma

. X164
Hence, lim =
x— 4%X2—16

=6

9. Question

Evaluate the following limits:

15
.ox -1

lim o

};—>1X _1

Answer

We need to find the limit for: Jim *
X — lxlﬂ_l

As limit can’t be find out simply by putting x = 1 because it is taking indeterminate form(0/0) form, so we
need to have a different approach.

i |

x10-1

Let, Z = lim
x—=1

Note: To solve the problems of limit similar to one in our question we use the formula mentioned below
which can be derived using binomial theorem.

n_;.40n
Formula to be used: lim &—@~ _ pan-t

X—=3 X—a

As Z does not match exactly with the form as described above so we need to do some manipulations-

15 15 15
. x7-1 . x -1

Z=1lim —— = lim ——
¥—1x"-1 ¥x—=1x""-1

Dividing numerator and denominator by (x-1),we get
KJ.S_J_J.S
Z= 11111lx—l%§jﬁ

X
-1

Using algebra of limits, we have -

n_;.40n
Use the formula: lim S—@" _ pan-1

X—=3 X—a

_ 15x(*%7t 15 3
10x(1)10-1 " 10 2

15_
Hence, |jm > - 2
x—1x0-1 2

10. Question
Evaluate the following limits:

3

lim
=1 x+1]

Answer



We need to find the limit for: lim *-=*

¥— —1 x+1

As limit can’t be find out simply by putting x = -1 because it is taking indeterminate form(0/0) form, so we
need to have a different approach.

3
Let, Z = lim =2

¥— —1 X+

Note: To solve the problems of limit similar to one in our question we use the formula mentioned below
which can be derived using binomial theorem.
@

Formula to be used: lim C

X—a X—a

Ilan— 1

As Z does matches exactly with the form as described above so we don’t need to do any manipulations-

, x4l . x?—(—1)®
Z= lim === lim x ()
x—=—1 x+1 x—=—1 x—(—-1)
S i BFRS |
Use the formula: lim @7 _ na™*
Xx—a X—a
nZ=3(-131=3
x3+1
Hence, lim =3
x——1 x+1
11. Question
Evaluate the following limits:
2/3 2/3
K —a
m-——-—
—— Xs 4 as 4
Answer
23 z/2
We need to find the limit for: lim =————
K — axa;d_aa,a

As limit can’t be find out simply by putting x = a because it is taking indeterminate form(0/0) form, so we
need to have a different approach.

z 2
x3—az
a 3
X4 —as

Let, Z = lim

X—a

Note: To solve the problems of limit similar to one in our question we use the formula mentioned below
which can be derived using binomial theorem.

o n
Formula to be used: lim G -G et

X—a X—a

na

As Z does not match exactly with the form as described above so we need to do some manipulations-

z 2z
—_ . X2—a3
Z=lim 5

X—a

x&—ad

Dividing numerator and denominator by (x-a),we get




Use the formula: lim G@t =na™?

X—a X—a

2 2 O
—x(a)s =@ = 1 _t
Z=: 3 =a é=—[:Z:1) a+4=—a 1z
;x(a]s_l ;(3] 4
z oz X
. X3—a3 g8 _—
Hence, lim T =-a™=:
X—=ayi a7

12. Question

n n

If limu — 108, find the value of n.
x—=3 X — __3,
Answer
Given,
g0 i
lim - = 108 , we need to find value of n
Xx—=3 X—

So we will first find the limit and then equate it with 108 to get the value of n.

) . b
We need to find the limit for: lim
Xx—3

As limit can’t be find out simply by putting x = a because it is taking indeterminate form(0/0) form, so we
need to have a different approach.
n

o
Let, Z = lim =

x—3 xX—3

Note: To solve the problems of limit similar to one in our question we use the formula mentioned below
which can be derived using binomial theorem.

Formula to be used: lim X —@®" _ jan-1

X—=3 X—a

As Z matches exactly with the form as described above so we don’t need to do any manipulations-

_amn
Z = lim = 2
x—=3 X3
Use the formula: lim G@t =na™?
Xx—a X—a
Z =n(3)"1

According to question Z = 108
~n(3)"1 =108

To solve such equations, factorize the number into prime factors and try to make combinations such that
one satisfies with the equation.

n(3)"1 =4x 27 = 4x (3)41

Clearly on comparison we have -

n=4
13. Question
x —a’
if im=_—__"_— g9, find all possible values of a.
=3 X —3a
Answer

Given,



X —2°

=9, we need to find value of n

lim

X—a X—a
So we will first find the limit and then equate it with 9 to get the value of n.

We need to find the limit for: lim X~

X¥—3 X—a

As limit can’t be find out simply by putting x = a because it is taking indeterminate form(0/0) form, so we
need to have a different approach.

%% _3°

Let, Z = lim —

Xx—a X—

Note: To solve the problems of limit similar to one in our question we use the formula mentioned below
which can be derived using binomial theorem.

0@ ng

Formula to be used: lim G

X—a X—a

na

As Z matches exactly with the form as described above so we don’t need to do any manipulations-

. x"-a%
Z = lim
X—a X—a
A0yl
Use the formula: lim S—@" _ pan-1

Xx—=a X—a
. Z=9(a)!=09a8
According to question Z =9
~9(@)®=9
»al=1=180r(-1)8
Clearly on comparison we have -
a=1lor-1

14. Question

If im >~ _ 405, find all possible values of a.
x>2 X —a
Answer
Given,
%5 _a5

= 405 , we need to find value of n

lim

X—a Xx—a
So we will first find the limit and then equate it with 405 to get the value of n.

3\'5—35

We need to find the limit for: lim

X—3 X—a

As limit can’t be find out simply by putting x = a because it is taking indeterminate form(0/0) form, so we
need to have a different approach.

3\'5—35

Let, Z = lim

X—3 X—a

Note: To solve the problems of limit similar to one in our question we use the formula mentioned below
which can be derived using binomial theorem.

AT a0
Formula to be used: lim &=~ _ pan-t

X—=3 X—a

As Z matches exactly with the form as described above so we don’t need to do any manipulations-



:\'5 —3.5

Z = lim
X—a Xx—a
A0_ay0
Use the formula: lim S—@" _ pan-1
Xx—=a X—a

~Z=5()! =534
According to question Z = 405
- 5(a)* = 405
=>a%=81=3%or (-3
Clearly on comparison we have -
a=3o0r-3
15. Question

Xg — '19
If im=>_— < — lim(4 + x). find all possible values of a.

X—=3 X —3a X—3
Answer
Given,
:{9—&9 .

lim = lim (4 + x) , we need to find value of n
X—a X~ Xx—=5

So we will first find the limit and then equate it with lifl_(‘l + X) to get the value of n.

x? 3"

We need to find the limit for: lim

X¥—3 X—a

As limit can’t be find out simply by putting x = a because it is taking indeterminate form(0/0) form, so we
need to have a different approach.
% 5%

Let, Z = lim

X—a XK—a

Note: To solve the problems of limit similar to one in our question we use the formula mentioned below
which can be derived using binomial theorem.
@

Formula to be used: lim C

X—a X—a

Ilan— 1

As Z matches exactly with the form as described above so we don’t need to do any manipulations-

«®—a°

Z = lim

Xx—3 X—3a

o n
Use the formula: lim G -G et

X—a X—a

na

L Z=9(a)?! =938

According to question Z = iii}ls(‘ﬂr +X)=445=9

~9(@)8=9
>a%=1=180r(-1)8

Clearly on comparison we have -
a=1lor-1

16. Question



3 3 4

If 1im X -a _ lim x -1 , find all possible values of a.
=2 X—a x>l x-1
Answer
Given,
%% — 33 xt—1

lim = lim
x—=a X—a x=1xXx—1

%% —a? x*—1*
= lim = lim

Xx—=3 X—a x—1 X—

Note: To solve the problems of limit similar to one in our question we use the formula mentioned below
which can be derived using binomial theorem.

Formula to be used: lim % —®" _ pan-t
x—a X—a
Using the formula we have -
3a3-1 = 4(1)41
= 3a’ =
=aZ=4/3
Sa =+ (2/V3)
Exercise 29.6
1. Question
Evaluate the following limits:
lim (S_X _ 1)(_4}; 2
x—e (X +8)(x-1)
Answer
Given: lﬂg%
(3x—1)(4x—2) (12— 10x+2)

= lim = lim
x—ce (X+8)(x—1) x=w (X?2+ 9x —8)

10 2
y (3x—1)(4x—2) y -+

= 11m =\1mm\|\ ——- -
K—ao [:X+8)(X—1) K=o 1+§_%

1
X — o0 and - — 0 then,
X

oy BX - D(#x—2) 12-0+0
= =
o (x+8)(x—1) 1

. (3x—1)(4x-2)
Hence, lﬂlc}o (x+8)(x—1)

12
2. Question

Evaluate the following limits:
3 4.2
3" —4x” +6x -1

lim - —
X-® 2N+ XT—5x+7




Answer

3x®—ax46x-1

Given: ll_l.lc}o X% +xZ—5x+7
4 6 1
| 3x*—4x?+6x—1 i 3tz 33
= lim = lim
x—w 2X3 + X2 —BX+ 7  x—ew 1 5 7
2+ 5+ =3
X x? x

. 1
Since, x — oo and - — 0 then
X

3x3—4x2+6x—1 3—-0+0-0
= lim
x—=om 2X3 4+ x2—6x+ 7 2+0—0+0

. 3x®—ax®+6x-1 3
Hence, lim ———— ==
x—sco 2K3+xZI—5x+7 2

3. Question

Evaluate the following limits:

-6
lim ——
o «J9 +4x°
Answer
. . s5x% -6
Given: ll—l—lc}a J(@+2x5)
6
I Ex3® —
= lim —=lim ———
= (9 + 4x6) x—= f 4}{
X6
i X6 (5_E)
= lim ——— = lim —=—=
= [(9+4x6) x-= [9
Z+4
X
. 5x%—6 5
= lim—m—m ™ —  —=—

x=e= [(9 +4x) V4

5x%—6 5
Hence, lim ==
X—o0 ) Mot+ax®) 2

4. Question

Evaluate the following limits:

lm «x” +ecx —x

X—I
Answer

Given: lim vx? +cx—x
K—oo

Rationalizing the numerator we get,

2
— — VxZ+cx+x
= lim /%2 + cx —x = lim (\fx2+ cx—x).?
X X2 VXZ+x+x
— (x* + cx —x?)

= lim /%2 + cx —x = lim
X0 x=o X2+ X +X



— cx
= lim yx? + cx—x = lim -
oo x—ee\x2 + X +X

Taking x common from both numerator and denominator

—— C
= lim /xZ2 4+ x —x = lim ———
K—oD K—oo C

Jl+§+ 1

. R C
= |limyx2+cx—x=
x-sen ¥ 1+1

: C
Hence, lim yxZ +cx—x = S
X—oo

5. Question

Evaluate the following limits:

lm «x+1- \E

X—I
Answer

Given:lim yx + 1 — yx

K—D

On rationalizing the numerator we get,

K—co K— oo

= limVx+1—+x=1limVx+1- \,J'E.[

X+1—x
= limvVx+ 1 —+x = lim Grl-x)
x—ca 3'-'—'C’°\.X+1+\.'§

K—oo K— oD

1
= limvVx+ 1—+xX = lim (7)
N f+
. 1

= limvx+1—yx=—

K—oo o0
Hence, limyx+1—yx=10

X—co

6. Question

Evaluate the following limits:

lim+yx" +7x —x

X—x
Answer

Given:lim Vx2 + 7x — x
X—oo

On rationalizing the numerator we get,

[w2
— — VXE+7X+ X
= lim /x? + 7x—x = lim (vx2+ TX—X).—
X X—o VXZ+7x+x
L — o (x2+7x—x7)
= lim x?2 +7x —x = lim —/———
x—00 x—o X2+ TX+X

= lim x? +7x —x = lim ———
oo x=2 X2+ TX + X



Taking x common from both numerator and denominator

— 7x
= lim x? + 7x —x = lim ——=
X—+co Koo (g2 Tx
2yl
. == , 7%
= lim %2+ 7x —x = lim ———
X—+co X—+co Tx
1+ ?4' 1
——— 7

= limyx2+7x—X=—=——
X—oo 7
1+E+ 1

. 7
Hence, lim vx2+7x—x = 3

K—Coo
7. Question

Evaluate the following limits:

lim

X

Answer

. X
Given: llm ———
x—=co ) 4x7+1-1

1
= lim — = lim —
A ) PO S
X% X
I X I L
= lim———=1lim —
x—wy[4xZ § 1 —1 x— 1 1
T
¥ 1
= lim—7—™@=—
x—m\f4x2+1—1 4
H lim ——— =2
ence, x—oo 4 4x¥+1-1 T2

8. Question

Evaluate the following limits:

lim

n—e]l+ 2434+ 40

Answer

2

Given:lim ——
x—oo 1+2+3++n

We know that,

n(n+ 1)

1+2+3+--+n= 2

By putting this Formula, we get,

112 2

= lim = lim
x»wl +24+3+--4+n0 x—=w

n

in(n+ 1)



y n? . 2n?
= lim = lim
x=wl4+2+34+-4+n x=wni4+n

y n’ - n?
= lim = 2.lim
x=2l1+2+3+--+n x==n?+n

112 2
= lim =2.lim————
xmwl+2+3+--+N x-wm 1
né{1+ n

n

y n? 5 1

= lim =2.

w—wl+24+34+--+n 1+0
2

Hence, lim ————— =2

¥—oo 14243440
9. Question
Evaluate the following limits:
-1, 4.2
. 3X T +4x
lim . -
x—=x §SXT 4+ 06X

Answer

. . 3x tyax®
Given:lim -

K— oo Sx~l4ax"E

1 4
y 3x 1+ 4x7? y §(3+§)
T e Bx-1+ 6x-2 _xﬂ;(B +9)
X X
o 3xTl+4x7? 0 340
= lim = lim

x—wbX~ 1+ X2 x—w=b+ 0

. 3x t+ax? 3
Hence, 11111_‘—1‘ ==
=]

x—co 53X t+6x2

10. Question

Evaluate the following limits:

lim \/x" - —\/x" b

. \/Xz_cz _\/Xz_dz

Answer

. . l%24+32 4+, x2+b2

x—00 4 X2 +eT 4y k2 +d?

. VXZ+aZ+ Vx2+ b? oo
= lim [— form]

Rationalizing the numerator and denominator we get,

C VxZ+aZ+Wx2+Db2 WxZ4aZ —x2+ b2
= lim X
X—oo \"IIXQ +c2 4+ '\-"IXE + d2 '\-"IXE + 32 — \"IIXE + b2

. (x*+a*) - (x*-b?))
= lim
X—oo (\."IXE +c2 4 \"IIXQ + dz2 )'\-"IXE + 32 — \"IIX? + bE)



. (a*—-b?)
= lim

y (2> —b)(VxZ + cZ +vx2 + d?2)
= lim
x—o (VX2 + €2 + VX2 + @) (VX2 + 2 — VXZ + @2)VXZ + a2 — VX2 + b?)

= lim (2> —b?)(VxZ + c2 + Vx2 + d?)

x~o (x2 4+ ¢2 —x2 —d?)(Vx2 +a? + vx2 + b2

y (a® — bH)(VxZ +c2 +Vx2 +d?)
= l1mn

2 2
(az—bE)(le+%+xJ1+g—2)
= lim = =
K—oo a
(c?—dz)(le+F+xJ1+F)
2 2
(az—bz)(Jl+%+Jl+%)
= lim

x~m(c2—d2)(J1+i—j+J1+$)

(a2 —b?)(1+ 1)
Te—da)(1+ 1)

Hence, lim VxZ+al +4/x2+b2 _ (aZ-b%)
w—co o x2 42+ k2442 (c2-d?)

11. Question

Evaluate the following limits:

o m+2)+(n+1)!
lim - :
n—x(n+2)—(n+1)!

Answer

Given: lim (o+2)+(n+1)t
x—oo (n+2)—(n—1)

We know that,
nN+2)!'=Nn+2)x(n+ 1)!
By putting the value of (n+2)!, we get

. [11+2)!+(11+1)!_ o m+2)n+ D)+ (n+ 1)
= xl—l—lc;lol:ll-i‘ 21— (n—1)! xﬂlc}o(n+2)(n+ 1! —(n+1)!

C (m+2)'+ (n+ 1) C (n+ 1) [(n+2)+ 1]
= I — oD D [+ 2) = 1]

" (n+2)'+ (n+ 1)! " n+2+1
= :(I—IED(I]-F 2)1—(n—1)! N+ 21

" (n+2)'+ (n+ 1)! " n+3
= :(I—IED(I]-F 2)1—(n—1)! e n + 1




3

y (n+2)!'+ (n+ 1)! " “(:H'ﬁ)

= lim = lim ———==%
x—w(n+2)!— (n—1)! x_'mn(l +1)

3
y (n+2)'+(n+ 1) y 1+4
T s+ 2) - (- D! XEELH%

S (m+2)+(m+ 1) 140
= lim =
w—ew(n+2)—(n—1) 1+0

Hence, lim (ot2)itlnd )t
x—co (n+2 ) =(n—-1)!

1

12. Question

Evaluate the following limits:

lim x:\/x L1-Ax 1‘:,

X—

Answer

Given:lim x{vxZ+ 1 —vxZ— 1}

K—D

On Rationalizing the Numerator we get,

= lim x[\fxz +1—x2 - 1}

K—oo

xWx2+ 1+4x2 -1
xWx2+ 1+4x2+1

= lim xwxz +1—4/x2— 1} %

K—D

. ; ; o x(x*P+1-x%+1)
= lim x[vxz +1—4x2— 1} = lim x
Koo x=@ X2+ 1+4x2 -1

. / / . 2X
= lim x[vxz +1—4x2— 1} = lim x
K00 RX—00 1\.."},t;2 + 1+ \."IXE —1

. ; ; . 2x?
= lim x{vxhrl—\fx?—l}: lim . .
K—s oD K—oo
X2J1+;+Jl—;
. ; ; . 2x°
= lim x[vx2+1—vx2—l}= lim
N—= o0 X—00
sz1+%+\]1 %
. ; ; . 2x?
= lim x{vxhrl—\fx?—l}: lim . .
K—s oD K—oo
X2J1+;+Jl X2
2
= lim xNx?Jrl—\fx?—l}: lim T .
K—s oD K—oo
J1+F+Jl X2
2
; w2 _ vz _ -
:lﬂ:c}nx[vx +1—4x 1} 151

Hence, lim x{vxZ+ 1 —vxZ— 1} =1
K— oo

13. Question

Evaluate the following limits:



lim XJJT—J_}J—

X—

Answer

Given: lim x{vx+ 1 — Vx}vx+ 2
K—Coo

On Rationalizing the numerator we get,

VEF 1 — VXV + 2(yXx+ T+ Vx}]

. A+ 1 — i+ 7 = i [{
=>:£1—IE:}D{\IX+1 VRV +2 lim (Vx+T1+x}

n' 1—
= lim x{vx + 1 — Vx}vx+2 = lim (VEF2)(x+ X)
K—C0 v {\. T+ \.X]

Dividing the numerator and the denominator by vx, we get,

(\.X + 2)
R
= lim{Vx+ 1 — VW + 2 = lim ——¥%
x—rm{ v ] X—o {-\,-' + 1+ \."E]
Vx
142
= lim{Vx+ 1 —yx}yx+ 2 = lim —
K— oo K—co
1+ 3 +1
. Il'_ 1
= iﬂ:c}o{\,*x+ 1- \.X]\-’X—i- 2= JIT1

Hence, lim {yX+ 1 — Vx}yx+2 = :

K—C0 2

14. Question

Evaluate the following limits:

2 2 2

. '+ 27+...+n”
lim 3
f1—x 1
Answer

. . 12422 preegn?
Given: lim ——— %

n—co n?

Formula Used:

n(n+1)(2n+ 1)
6

=1°42°+3*+.+1n’=

Now, Putting this formula and we get,

17+ 2%+ 4 n? 1[n(n+1)(2n+ 1)
= lim im —

n—oo 113 n—oo 113

o 17+27+ 4P (n? +11)(211+ 1)
= lim 3 =e lim

n—oo 1l n—oo

o 17+27+ 4P (2n®+n? +2n% +n)
= lim =— 11111

n—oo 113 n—oo 113

Taking x3 as common and we get,



3 1

1P +2%7+ 4% 1 n? (2+ﬁ+n_2) oo
= lim =-lim—|————= (— f(:-rm)
n—co n? 6 n—wn3 1 ca

. 1
Since, n — o and= — 0 then,
n

y 17+2°+.-4n*> 1 240+0 1
= lim = .=
n—co ns3 6 1 3

1242%+4n% 1

Hence, lim——=-
n—co n? 3

15. Question

Evaluate the following limits:

. 1 2 3 n-1
lm| —+—+—+...+ —
n—-=in” n- on° n-
Answer

Given:lim( + s+ + +M)

n—oo 1

Taking LCM then, we get,

. 1 2 3 n—1 (14243 +-+(n—-1)
= 11111( +—+—=+-+ )=11m
n—w\nZ n? n? n2 n—sco n2

Therefore,

1+2+4+3+--+(n—1) (n—1)n
n2 ~ 2n2

By putting this, we get,
1 2 3 n—1 n—1)(n
= lim (112 +—+ —4+ .-+ 3 ) = lim (w)

n—o nz n? n n—o 2n?

y (1+2+3+ +11—1) y n’—n
= lim — 4+ —+ - = lim
n—w\nZ n? n? n2 n—ow \ 2n2

5 1
y (1+2+3+ +11—1) tim ™ 1-4
= lim — 4+ —+ - = lim —
n—w\nZ n? n? n2 n—oo N2 2
I (1+2+3+ +11—1) 1-0 1
= lim — 4+ —+ - S ——
n—w\nZ2 n? n? n2 2 2
Hence, lim ( + 2+ 2+ +¥)=3
n—oo nZ n n n 2

16. Question

Evaluate the following limits:

3 3 3
. I+ 27+ .. +n
lim S
f1—x 1
Answer
. . 134234
Given: lim —— %

n—co n*

Here we know that,



=

1*+2°+3*°+-—+n*=

o PP+22+ -+ 1?
= lim

n—oo n+

o PP+22+ -+ 1?
= lim

n—oo n+

o PP+22+ -+ 1?
= lim

n—oo n+

o PP+22+ -+ 1?
= lim

n—oo n+

1P+ 22 44 0@
= lim n

n—co n

o PP+22+ -+ 1?
= lim

n—oo n+

. 1
Since,n - ocoand-— 0
n

1*+2°+-+nd

= lim

n—co n+
12423 4o

Hence, lim 3
n

n—oo

17. Question

nn+ 1) ?
()

[% n(n+ 1)]2

= lim
n+

n—co

%112 (n+ 1)?
= lim

n—co

n+

. 1 n?(n*+ 1+ 2n)
- 111—I+IC];D 4 n4

. 1 n*+n®+2n
- 111—I+IC];D 4 n4

i 1 n* 14 1 4 2.:]

im-.—

n—co 4 114' I'l2

2
=2 11111 [1+—+ .]
n—co

! [1L+0+0]
T4
1
4

Evaluate the following limits:

3 3 3
. I+ 27+ .. +n
lim _ S
n—x (n— 1)
Answer

Formula Used:

=13+2*+3*+...+n

12423 4o
(n—1)*

Given: lim

n—oo

- n(n+ 1) :
-(59)

By putting this, in the given equation, we get,

P42+ +n?

= lim

n—oo

(n—1)%

1*+2°+-+nd

= lim

n—oco

(n—1)4

1*+2°+-+nd

= lim

n—oco

(n—1)4

1 2
5.0 (n+ 1)]

= lim W

I—=co

%112 (n?+1+2n)

—_ 1'
111—I~]c];o (Il - 1)4'
1 y n* + n? + 2n?
T i ae|n—12Zm-1)?




y 1*+23+ - +n? . 1* +n? + 2n®
= lim =—.lim
n—c (n—1)* 4 n-w|(n2+1—-2n)(n2+1— 2n)

o PP+22+ -+ 1?
= 1111—120 (n—1)*
1 1* +n? + 203
T4 1111~nc}o [11"‘ +n?-2n*+n?+1-2n—-2n®*-2n+ 41121

Taking x# as common,

P42+ +n?

= lim
n—co (n—1)*
1 2
Lo (1+n—z+ﬁ)
Tyalps| L 2 1 1 2 2 2 4
nZ n n? n* n® n nd® né
y 1*+2%+ ..+ n? 1(1)
Toale . (m—1*  4'\1

1249% 40eqn? 1
Hence, lim I+t 1
n—cw (n-1)* 4

18. Question

Evaluate the following limits:

lim &{J}? — \f'g}

X=X

Answer

= lim Vx{Vx+1—vx} = lim (v X2+ x— x)
K—oo

Now, Rationalizing the Numerator, we get,

] pr—
VXZ+x+x

= 11111 wﬁ{\,’ l—\,&]— lim vx2+x—xxﬁ
x—oo | VXZ+x+x

[(x? +x) — x?
= 11111 VE(WEX+ 1 — Xl =1lim |——
{ )= x=o | VYx2+ X+ X

[ X
= 11111 VXV + 1 — /x} = lim —]
t }= wwlyx2+x+x

= lim Vx{Vx+ 1 — vx} = lim

K—oo K—oo

= lim \E{\,’ — Vx} = lim T
K—oa
1+ 3 +1

1
I f_*+1—*’_=[—]
= lim Vx{Vx =]

Hence, lim vx{yx+ 1 — Vx} ==
K—Coo

19. Question

Evaluate the following limits:



. [1 1 1 IJ
lim| —+—=+—5+...+—
nsxel 3 3° 3 3"
Answer

lim[+ + + +— ...... (1)

n—co

We can see that this is a geometric progression with the common ratio 1/3.

_‘n
And, we know the sum of n terms of GP isS, = a [11 : ]

—r

Let suppose, a = %and r = % then

s 1
n - 5
3 -1
3
1
1[(1-5%)
=3 2
2[ 3n
Sn 2[ 3n

Now, putting the value of S, in equation (1), we get

li [+ LIS B [1 !
=>11]13 33 = 1m

n—soo 3n 2 n—o 3n

1'[+ +l+ +:L 110
= lim |2 —2[ )

n—oco

Hence, lim[+ + + -+ ]

n—oo

20. Question

Evaluate the following limits:

4 -3
X' +T7x +46x

: +4a :
lim , where a is a non-zero real number.
X X4 + 6
Answer

. . x*+7x¥+46x+a
Give: lim ————

X—soo X2+6

Now, Taking x* as common from both numerator and denominator,

7 46
. x*+7x*+46x+a x*|1+5 +x3+
= lim = lim —
Koo X+ 6 x—oo X4 6
1+ X3

a
y x*+7x*+46x+a l+tj
T x446 Tl

y x*+7x*+46x+a O0+a
= lim =
X—+ oD X*+ 6 1




Hence,a=1
21. Question

Evaluate the following limits:

f(x) = E.lim f(x)=1and lim £(x) =1, then prove that f(-2) = f(2) = 1.
1 x=0 A

Answer

Given: f(x) =

=1 and hm flx)=1

To Prove: f(-2) = f(2) = 1.

ax®+hb

Proof: we have, f(x) = )
XK=+

And, limf(x) =1
x—=0

limf(x) = 1 b
= = -
1111 X 1111 32 1

x2+b _linéaxz +b

limf(x) =
= limf(x) ““ x2+1 limx2+1

x—=0

Therefore, b =1

Also, lim f(x) =1
X—Co

lim £5) = 1 ax’+b
= 1IMmHX)= 1N ——=
X—oo x—oo X2 4+ 1

limax®+b
x—=0

limx2+ 1

x—=0

= lim f(x) =

b=1

Thus, f( )_ ax?+b

xE+1

On substituting the value of a and b we get,

ax?+b x?+1
X2+1 x2+1

f(x) =

2

= lim f(x) = lim

x—2o x=wo X2+ 1
So, f(x) =1
Then, f(-2) =1
Also, f(2) =1

Hence, f(2)=f(-2)=1

22. Question

Show that lim (v/x° +x + —x)*hmw +1-%x)

X—C

To Prove: lim[ KT+x+1—x)= l1m [\, xZ+1-x)
X0



Answer

We have L.H.S = lim (VxZ2+x+ 1 —x)
X—oo

Rationalizing the numerator, we get,

X2+ x+1+x

, —_— , —_— V
= 11111( x2+x+1—x)=11m( x2+x+1—x)><
== s\ VXZ+x+1+x

(x2+x+1—-x?)
VxZ4+x+1+4x

= lim (v’xz +x+1— x) = lim
K—D

K—oo

Taking x as common from both numerator and denominator,

1
= lim (\; x2+x+1 = lim )

X—co N 1,_._.&3
14 +Xf+1

1
I
= lim (v’xz +x+1— x) = lim (1 Xl)
K—s oD K—oo
I+ o+ +1

1
; [~ 2 _ -
:iﬂ]c}n(vx +x+1 X) 151

Therefore, lim(VxZ+x+1—x) =2

x—soo

Now , Take R.H.S hm(\,x? 1-x)

[x2+1+x
- Iy N e VX
= lim|yx?+1—x)= lim x2+1—x><—
x—co (\f ) x—eo ¥ VXZ2+1+x
I ("ﬁ ) I (VxZ2+1-x)(Vx2+ 1+Xx)
= lim | yx —x)= lim
== X VxZ+1+x
2 2
— X*+1-—x
= lim (vx2+1 x) = 111117:L
X—+00 X—a
le+;+x
N e . 1
= lim (\;x2+l—x)= lim ——
X— oo X—oo 1
XJ1+?+1
1 1

= lim (v’xz +1 —x) = lim —.
K—oo

Now x — oo :mldE = 0 then
X

Therefore, R.H.S =0

So, L.H.S # R.H.S

Hence, lim (VxZ +x+1—x) # lim n(VxZ+1-x)
X—CO

23. Question

Evaluate the following limits:



lim ('\.I'4X2 —-7x + QX)

K==\
Answer

Rationalizing the numerator, we get

[4x2 — Tx — 2%
. P —— . P —— v

= lim|y4x2—7x+2x)=lim |y4x2 —7TX+ 2X | X —
K—oo (\" ) K—oo (\" ) \-'14){2 —_ 7X —_ ?.X

— 4x* — 7x — 4x°
= lim (\.' 4x2—Tx + 2}{) = lim ﬁ
K=o 4xs — JX X

K—oo

Taking x as common from both numerator and denominator,

= lim (\; 4x2 —T7x + Zx =lim fF———

X—oo K—oo

Now x — oo :;mld1 = 0 then
X

e 7
= lim (v4x2—7x+2x) =-1= -7

X—o
Hence, lim (V4xZ = 7x + 2x) = —7.
K—oo

24. Question

Evaluate the following limits:

lim («#xz —8x —x)

X——00 0
Answer

Rationalizing the numerator, we get

. —— . —— VXZ—8x—X
= lim (\;xz - 8x+x) = lim (\;xz —8x+ x) K—
Ko K Vx2—8x—x

s . (—8x)
= lim (v X2 —-8x+ x) =lim——
X—+Co X—+Co \."Xz —Bx—x

Taking x as common from both numerator and denominator,

= lim (v’xz —8x+ x = lim -——

R

Now x — oo anldE = 0 then
X

— 8
= lim (\;xz - 8x+x) = ——= —8
K—oo 1
Hence, lim (VxZ —8x +x) = —8.
K—oo

25. Question

Evaluate:



4 4 4 4 3 3
. I'+27+3"+. . +n . +27+....+n
lim - — lim -
f1—x n' n—x n‘
X=X
Answer

Formula Used:

n(1+n)(1+ 2n)(—1+ 3n+3n?)
30

= 1*+2*+3*+.+n*=

n(n+ l))2

=:-13+23+33+---+113=( >

Now putting these value, we get,

(11(1 +n)(1+ 2n)(—1+3n+ 3n? ))
30

=)

— lim -

= lim,_.

n= n—co n-
1 1 1 3
G E+2)(Erat3) 1mel+am+
= lim — lim —
n—oo 30 n—oco 12 4
1 1 1 3 1 2 1
—+1j{=+2)|—-——=+=-+3 —+ =+
. liIH (Il ) (Il ) ( n n ) liln n n n
n—co 30 n—co

Now n — eo :cmd1 = 0 then,
m

1X2%X3 0
T30

=

26. Question

Evaluate:
lim 1.2+23+34+...+n(n+1)
n—x n’

Answer
Here We know,

nn+1)(2n+1
= 12+2°+3*+-+n*= ( )6[: )

n(n+1)

=1+2+3+--+n 5

By putting these value, we get,

o 12+23+34+--+n(n—1)
= lim 3
n—co n

(n(n+1)(2n+1)) n(n+1)
+
= lim 6 2

n—co n3




1.2+ 23 +3.4+-

~+n(n—1)

= lim
n—co n?

(n(n+1)(2n+1) +3n(n+ 1))

— 1 6
N 11113; n3
(Zn+1)+3
. 12+23+34+--+nmn-1) oo+l [T
= lim = lim
n—oo 113 n—oo 113
n(n+ 1)(2n+4)
o 12+23+34+--+n(n—1) . 3
= lim = lim
n—oo n3 n—co n?
1 4
12423434+ --+n(n—-1) (1+ﬁ)(2+ﬁ)
= lim 3 = lim
n—co n n—co 6

o 12+23+34+--+n(n—-1) 1x2 1
= lim = —
n—co I'l3 6 3

1.2+2.3+34++n(n-1) 1

Hence, lim

n—co n? 3

Exercise 29.7

1. Question

Evaluate the following limits:

sin3x

lim

=0 5x
Answer

sin 3x

To find: lim
x—=0

sin 3x

lim
x—=0

1 sin3x
=—lim
x—=0 X

Multiplying and Dividing by 3:

1 sin3x
=—lim

X 3
5x—=0 3x

3 I sin 3x
=—lim
bx=0 3x

As,x->0=>3x-0

3 sin3x

Now, put 3x =y

3 siny
=—-lim——
S5y=0 ¥y

Formula used:

sin
lim—y =1
y=0 ¥



Therefore,

I sin 3x
im
x—0 5
3. siny
=—=lim —
S5y=0 ¥y
> 1
==X
5
3
5
Hence the value of lim *oor = 2
x—=0 oX ]

2. Question

Evaluate the following limits:

. sinx’
lim

=0 x

Answer

sinx®

To find: lim
x—=0

T
We know, 1° = ——radians

180
X q
~ X° = ——radians
180
sinx®
lim
x—=0 X
. TIX
sinygq

= lim
x—=0

Multiplying and Dividing by E

T
sin 755 180 180

T
180

= lim
=0 ¥ X-a=

T sine= 180
lim—%
180 x—=0

180

A 0= L
0= — =
X 180

i X
o sin{gg

186°° 180

Now,put—==y¥y

180

™ siny

T80y

Formula used:



sin
11111—y =1
y=0 ¥

Therefore,

sin x°

lim
x—=0 X

™ siny

T80y

T 1
X
~ 180

i
180

sinx®

Hence, the value of lim
=0 X

3. Question

Evaluate the following limits:

. X-
lim ——
=g x”

Answer

2

To find: lim
x—05inx2

X2

lim
x—05inx2

1
=lim 5
x—0 Sinx

X2

As, x> 0=x2-0

1
lim ——
x2=05inx

Now,putx? =y

1

sin
lim smy

y—=0 ¥
Formula used:

sin
lim—y =1
y=0 ¥
Therefore,

2

lim
x—05inx2



. siny
lim —=
y=0 ¥
1
1
=1
:{2
Hence, the value of im—— =1
x—=0 sinx

4. Question

Evaluate the following limits:

. SINX COSX
lim————

x—0 3x

Answer

sinxcosx

To find: lim
x—0 X

sinxcosx

lim
x—=0

1 sinxcosx
=-lim———
x—0

1 ssinx
=—lim|—— ) cosx
3 x—=0 X

We know,

lincl'A(x).B(x) = 1in&A(x) X lintljB(x)

Therefore,
1  sinx

= —lim—— x lim cosx
3x—=0 X x—0

Formula used:

. sinx
lim— =
x—=0 X

sinxcosx

= lim
x—=0

1
=—x1xcos0
3

L 1x1
=-—xX1X

3
{cos0=1}

3

., SinXcosx 1
Hence, the value of lim———= -
x—0 3x 3

5. Question

Evaluate the following limits:



- . 3
3smx —4sm”x

lim
x—0 X

Answer

3sinx —4sin®x

To find: lim
x—0 X

We know,

Sin3x = 3sinx - 4 sin3x

Therefore,

3sinx— 4sin®x

lim
x—=0

sin 3x

= lim
x—=0 X

Multiplying and Dividing by 3:

. sin3xx 3
=lim——
x—0 3x

sin 3x

= 31lim
x—=0

As, x> 0=3x-0

Now, put 3x =y

. siny
=3lim——
y—=0

Formula used:

sin
lim—y =1
y=0 ¥

Therefore,

3sinx— 4sin®x

lim
x—0 X

. siny
=3lim——
y—=0

=3x1
=3

. 3sinx—4sin®x
Hence, the value of im———— =3
x—=0 X

6. Question

Evaluate the following limits:

tan 8

lim —
x—=0 511 2X

Answer



tan 8x

To find: lim—
x—0 Sin 2x

tan 8x

31_1.1':1' sin 2x
Multiplying and Dividing by 8x in numerator & Multiplying and Dividing by 2x in the denominator:

tan 8x

¥ 8x
= lim Bx
%—0 Sin 2x X 2%
2x
tan 8x
y 8x
= Imsi2x “7x
2X
tan 8x
T 8x
- 31(1_1.].;1. Sin 2x 4
2X
We know,

1imA(X) = LiEéA[X)
x~0B(x) 1in&B(x)

Therefore,

. tan8x
lim

4 xx=0 BX

. 8in2x
lim

x—=0 ZX

As, x> 0=8x->0&2x-0

. tan8x
lim

gx—0 OX
. sin2x
lim

2x—0 2

—4x

Now, put 2x =y and 8x =t

. tant
lim——
t—=0

. sin
11111—3'r
y—0 ¥

—4x

Formula used:

. siny . tant
lIim—=1&lim—=1
y=0 ¥ t—=0
Therefore,

tan 8x

im—
x—0 Sin 2x

. tant
lim——
t—=0

. sin
11111—3'r
y—0 ¥

—4x

il
= o —
1



. tan8x
Hence, the value of im—— = 4
¥x—0 sin2x

7. Question

Evaluate the following limits:

. tan mx
lim ———

=0 tannx

Answer

tan mx

To find: lim
x—0 tan nx

. fanmx
1m
x—0 Tan nx

Multiplying and Dividing by mx in numerator & Multiplying and Dividing by nx in the denominator:

tan mx % X
mx

tan nx % TIX
nx

= lim
x—=0

tan mx

mx x mx
tan nx nx

nx

= lim
x—=0

tan mx
m

=lim—=2E_ x —
w—p ANNX 7

nx
We know,

1imA(X) = LiEéA[X)
x~0B(x) 1in&B(x)

Therefore,
lim tan mx
_m v—p mx
- . tannx
0 lim
x—0 I]X

As, x> 0=>mx->0&nx—->0

lim tan mx
_ E mx—0 X
- \ tan nx
I lim
nx—0 INX

Now, putmx =yand nx =t

. tan
11111—y
m y.p
= — ¥ —
n ___tant
lim——
t—0 L

Formula used:

_ tant
lim—=1
t—-0 T

Therefore,



tan mx

1m
x—0 tan nx

. tan
lim y
m y.o ¥
=— X

n ___tant
lim——
t—p L
m 1
n1

m

n

tanmx m

Hence, the value of lim—— =

x—( tannx n
8. Question

Evaluate the following limits:

x—=0 tan 3x

Answer

. sinbx
To find: lim
x—0tan 3x

sin bx

im
x—0tan 3x

Multiplying and Dividing by 5x in numerator & Multiplying and Dividing by 3x in the denominator:

sin 5x
Tx X bx
= lim

«—ptan 3x
3% ¥ 3x

sin 5x 5
_ qi. BX 2X
- 31(1_1.].;1. tan3x Iy
3x

sin 5x

1 5x =2
- 31(1_1.].;1. tan3x 3

3x

We know,

A(x) lmA(x)

lim =x=0
x=0B(x) limB(x)
x—=0
Therefore,
I sin 5x
5 o Bx
T 37, tan3x
I

As, x> 0=25x->0&3x-0

. sinbx
lim

x Sx—0 5):4
. tan3x
lim

3x—0 O3X

W




Now, put 5x =y and 3x =t

. siny
lim —=
_3, y=0
- ___tant
3 lim=—
t—0 L

Formula used:

. siny . tant
lim—=1& lim——=1
y—=0 t=0 t

Therefore,

sin 5x

lim
x—0tan 3x

. s8in
5 11111—3'r
y=0 ¥
_xi
37 . _fant
lim——
t—0 L

. sin3x 5
Hence, the value of lim—— = 2
x—ptan3x 3

9. Question
Evaluate the following limits:

sinx’
0

lim
=0 x

Answer

. sinx”®
To find: lim

x—=0

il .
We know,1° = E'radlans

X q
~ X° = ——radians
180

sinx®

lim
x—0 X°

i T
sin 180
X

180

= lim
x—=0

A 0 ™ 0
— —_— =
5 X = 180

sin=&=
T 180
= Jim —x
130 " 180

Now, put y

180



. siny
=lim——

y=0 ¥
Formula used:

. siny
lim——=1
y=0 ¥
Therefore,
sin x°

el

lim
x—=0 X

. siny
=lim —
y=0 ¥

=1

inx®

Hence, the value of lim¥™—— =1
x—=0 X

10. Question

Evaluate the following limits:

Txcosx —3sinx

lim
x—0 4Xx +tanx

Answer

7xcosx —3sinx

To find: lim
x—0 4x + tanx

7xcosx— 3sinx

lim
x—0 4x +tanx

Dividing numerator and denominator by x:

7xcosx —3sinx

= lim X
— 4x + tanx

X
3sinx
7cosx—
= lim T X
-t 4 anx
X
We know,

o AG) —B(x) ImAG) ~ lmBCO
x~0C(x) +D(x)  lim C(x) —lim D(x)

Therefore,

Isinx

lim 7cosx — lim
_ x—=0 x—=0

B . . tanx
lim 4 + lim
x—=0 x—=0

Formula used:

. sinx . tanx
lim—=1& llIHT =1

=0 X x—=0

Therefore,



7xcosx— 3sinx

lim
x—0 4x +tanx

sinx
lim 7cosx — 3 lim——
— x—=0 x—0 X
tanx

lim 4 + lim
x—=0 x—=0

Jecos0—3x1
- 4+1
{"cos0 =1}

7-3
5

4
5

7xcosx—3sinx

Hence, the value of lim———— =
x—0 dx+tanx

[N

11. Question

Evaluate the following limits:

cos ax —cosbx

lim
10 coscxX —cosdx

Answer

C0sax — cosbx

To find: lim————
x—0 COSCX — cosdx

We know,

A+B A-B

cosA —cosB=—2sin

Therefore,

. cosax —cosbx
m—
x—0C0SCX — cosdx

. ax+bx . ax—bx
—2sin 5 sin 5
= lim

= x4+ dx . cx—dx
*=0 _2sin 5 sin——

(

. (a+b)x
sin=———"—sin
c+ d)x n (c —zd)x

(a— b)x

= lim
x—=0 _, [:
sin

(a+h ) (a—b)x .

Multiplying and Dividing by —— in numerator &

similarly by —— (c+d]t X — e=dxyy, denominator, we get,
. (a+b)x (a—b)x
sin-——5—"— 9 (a+b)x sin—sx—— 9 (a—b)x
(a+b)x 2 (a— b)x 2
T 2 2
R (T} C—dx
sin———— y (c+d)x sin—-s—"— y (c—d)x
(c+d)x 2 (c— d)x 2

2 2



We know,

i A(x) X B(x) _ lim A(x) x lim B(x)
0 C(x) X D(x) lim C(x) x lim D(x)

Therefore,
. (a+b)x . (a—Db)x
| sin-— (a+ b)x | sin-— (a—b)x
o (a+Db)x XT3 X (a—Db)x XT3
_ 2 2
N . (c d)x . (c—d)x
y sin y (c+ d)x i sin-— y (c—d)x
oD (c+ d)x 2 oD (c—d)x 2
2 2
a+b)x a—b)x c+d)x c—d)x
As,x—>0=:-[: )—>0,-[: ) —>0,-( )_)0;( )_)0
2 2 2 2
. (a+b)x . (a—Db)x
y sin-— y (a+ b)x < 1 sin-— y (a—b)x
(a+bl 0 (a+Db)x 2 (a—D 0 (a—b)x 2
B —z 2 o 2
. (c+d)x . (c—d)x
| sin-— y (c+ d)x < 1 sin (c —d)x
(c+c1:15131 o (c+d)x 2 (5—5151.& 0 (c— d)x 2
2 2 2 2
(a+ b)x (a—b)x (c+ d)x (c—d)x
Put 2 =m; 2 =n; 2 =k; 5 =1

. sinm sinn
lim ( m *® m) x lim ( - X 11)

_ m—0 n—0

- %{1111 (Slik X k) 11111 (51{11 X 1)

Formula used:

. sinx
lim—=1
x—=0 X

Therefore,

cosax — cosbx
im————
x—0C0SCX — cosdx

lim (1 x m) x 1111 (1xn)

m—0

%{151}(1 x k) x 111_1.1':}(1 x 1)

Now, put values of m, n, k and I:

i (52 (45
klnl ([: ct ) )Xlln ([: — )X)

(a+ b)x) ((a — b)x)

= lim (c+2 Dx (c—zd)x
() (=)
(a+b)(a—-b)

=l T Oe—a



_(a+b)(a-b)

C (c+d)(c—d)
a?_bQ
Tz _ g2

cosax—cosbx a®—b?

Hence, the value of lim =
x—0 coscx—cosdx c2—d=

12. Question

Evaluate the following limits:

. tan”3x
lim ————
x—0 X-

Answer

tan?3x

To find: lim
x—0 X2

tan?3x

lim
x—0 X2

_ /tan3xy’
= lim ( )
x—=0 X

Multiplying and dividing by 32 :

(tan 3}{) 2 3

= lim X —
x—0 32
_(tan3x\*

= lim ( ) ® 3
x=0 % 3X

Now,put3x =y

tany) 2
=3? x lim ( y)
¥y

y—0

Formula used:
tan
lim——=1
y=0 ¥
Therefore,
tany) 2
=3? x lim ( y)
y

y—0

=9x1
=9

. tan®3x
Hence, the value of lim—;—=9
x—=0 X

13. Question

Evaluate the following limits:

. l—cosmx
hm———

x—0 X



Answer

1 — cosmx

To find: lim >
x—=0 X

We know,

cos2x =1 -2 sin? x

X
= cosmx=1-—2sin 7

X
= 1—cosmx = 2sin-—

. 1—rcosmx
lim——
x—0 x2

., MX
2 sin? -
= lim >

x—=0 X

mxy 2

sin——
=2 x lim 2
x—0 X

Multiplying and dividing by (“‘)2:

2

mxy 2 E) z

sin——
=2 x lim 2 *® 2 5
x—0 X (E)
2
. mx\ 2
2 %1 SIIIT m 2
=2 xlim| —5— x(—)
x—=0 % 2
2
mx

As,x—>0=:-7—>0

mx
SIIIT 1112
=2x 1‘1111__{11'1 X 4 T
p—) _
Z
tIHX
Uurt——=
2 y
2m? _ ssinyy?
=—xXlim|—
4 y=0\ ¥

Formula used:

. sin
lim——=1
y=0 ¥

Therefore,

m? (siny)z
y

=— xlim
2 y=0

m? )
=— X
2



. l—cosmx m*
Hence, the value of lim———= —
x—0 X 2

14. Question

Evaluate the following limits:

3sin 2X + 2x
hm—m———
x—=0 3x + 2tan 3x

Answer

To find: Ii 3sin2x + 2%
ofind: llim—————
x=03X + 2tan 3x

. 3sin2x+ 2x
lim—————
x—03X + 2tan 3x

Dividing numerator and denominator by 6x:

3sin2x 4+ 2x
T X
- 31(1_1.].;1. 3x+2tan3x
6x

3 sin 2x g
lim_ 06X  6X
_Ll_l?ég 2tan 3x

6x 6x

sin2x 1

T 2x 3
- 31(1_1.].;1. 1 tan3x
2 3x

We know,

lim A(x) ~B(x) _ Jlii_l.léﬂ(x) - 31(1_1.13 B(x)
x—-DC(X) + D[:X) N 11I](]:.'C(X) — liIIéD(X)

Therefore,
. sin2x . 1
lim =5 — +lim3

1 tan 3x
lim 5 + lim
x—0 2 x—0 3X

As, x->0=22x->0&3x-0

. sinZx 1

li

_ 2
1 tan 3x
2

+ lim ——
Ix—0 3x

Put 2x =y and 3x = k;

. siny 1
- ]l'rlﬂtlj 5 + 3
-1 tank

7 +lm—p

Formula used:



. siny _ tank
lim——=1& lim o

y=0 ¥ k—0
Therefore,
3sin2x+ 2x

lim—————
x—03X + 2tan 3x

. siny 1
~ ]l'rlﬂtlj 5 + 3
1 + lim tank

2 w—p k

Il

'_].
\ n
L] =

[o%] A =
+ -+
- =

m‘

|

[y
M‘Jr
%]

I
|wol

I
Ol Wl pw
x
Il b2

3sin2x+2Zx 8

Hence, the value of lim———— = -
¥—0 3x+2tan3x 9

15. Question

Evaluate the following limits:

. cos3x—cosTX
lim -
x—0 X

Answer

C0S3X — Cos7X
To find: l'm—2

x—=0 X
We know,

A+B B-A
sn 5

cosA —cosB = 2sin

Therefore,

C0S3X —cos7X

lim
x—0 x2

2 si 3x+7x . Tx—3x
sin— sin—

= lim
x—=0 X2

,10x |, 4x
2511175111?
= lim >

x—0 X



. sinbx  sin2x
=2 x lim x
x—=0 X X

Multiplying and dividing by 10:

sinbx sin2x
*
bx 2X

=2 x 10 x lim
x—=0

As,
X=>0=222x->0&5x-0

linéA(x) X B(x) = linéA(x) X lintljB(x)

X

in5x sin 2x

5
=20 x lim * lim
5x—=0 bX 2x—=0 2X

Put 2x = y and 5x = k;
_ sink _ siny
=20 x lim — x lim——
k=0 k y-0 ¥y
Formula used:

sin
lim—y =1
y=0 ¥

Therefore,

C0S3X —Cos7X

lim =

x—=0

~ sink _ siny
=20 x lim — x lim——
k-0 k y=0 ¥

=20x1
= 20

cos3X—cosTx

Hence, the value of lim—————= 20
x—0 X

16. Question

Evaluate the following limits:

. sin36
lim
6—=0 tan 20

Answer

To find: 1 sin 36
O tan 20

" sin 36
im
x—~0tan 26

Multiplying and Dividing by 36 in numerator & Multiplying and Dividing by 26 in the denominator:

30 g
= lim

xq.;.ta;BZE} x 20




sin 30
pim_28 27
- 31(1_1.].;1. tan20 * 20

20

limA(X) = '}‘ii]':l'A(X)
x—0B(x) linéB(x)

Therefore,
I sin 30
_3 lmTe
T o7 tan2B
lim =35

As,x->0=230-0&20-0

lim sin 36

_ 3 x 36=0 30
27y tan 26
7

Now, put 3@ =yand 20 =t

. sin
3 lim siny
y—=0 ¥
= — ¥ —
2 7. tant
lim——
t—0 T

Formula used:

. siny . tant
lIim—=1& lim—=1
y=0 ¥ t—=0
Therefore,

" sin 38

im

x—0tan 28
. 5in
3 11111—y
2y ¥V
T o 7. fant
lim——
t—0 L
1

= ¥ —
1

sin 38

| wa

Hence, the value of lim =
x—ptan 28 2

17. Question

Evaluate the following limits:

sinx " (1-cosx”)
6

lim

x—0 X



Answer

~ sinx? (1 —cosx?)
To find: lim S
x—0 X

We know,

cos2x =1 -2 sin? x

2

2 -EX

= cosx“=1-—2sin"—
2 -2X2

= 1 —cosx” = 2sin E

sinx? (1 —cosx?)

lim
x—0 xX©

sinx® 1 — cosx?
= lim X
x—=0 X2 x*

X

. 22

. 5111}{2 2sin 7
=lim——x 2
x—=0 X X

sinx?

=2 x 11111

Xz
2
2
. X°
2 _ sinx? Sin—-
=—xlim 5
4 x—=0 xZ2 X

X2
__sinx? [ sins 1
=2x% 11111 x 1

2
lincl' A(X) x B(x) = lintljl A(x) x lintljl B(x)

2

1 y sinx? ¥ sin—-
=—x lim x | lim
2 x=0 x—=0 2
2

XZ
As,x—>0=:-x2—>0&3—>0

2 2
1 . sinx? y sin—-
==X lim % | lim
27 o0 x2 2 X2
2 2

Put x? X t
utx==vy;, — =
e
1 _ siny 7 sinty’
=—xlim——x (11111 —)
2 y=0 ¥ t—=0 i
Formula used:

sin
11111—y =1
y=0 ¥



Therefore,

1  siny _ sint?
=—xlim——x (hm —)

2 y=0 y =0 t

L 1
==X

2

1
)

s 2 2
Hence, the value of limw =1
x—=0 X 2

18. Question

Evaluate the following limits:

sin-4x°

lim y

x—0 X
Answer

_ sin? 4x?

To find: 1 m———
x—=0 X

_ sin? 4x?

im

x—0 X%

x—=0

sin 4x2\’
=16 x lim
4x
As, x>0 =x250=4x%2 -0

16 % 1i sin4x?\’
N xchzn—l-o 4x2

Putx2 =y
, 2
sin
=16 x lim (_}’)
y=0A ¥

Formula used:
11}1](11$ =1
Therefore,
=16 x (1)
=16

sin® 4x?

Hence, the value of lim—;

x—=0 X

=16

19. Question



Evaluate the following limits:

. Xcosx+2sinx
lim ~
=0 YT +tanx

Answer

. XcosX+2sinx
To find: lim———
x—=0 XZ24+tanx

. XCOoSX+2sinx
lim——m———
x—=0 X?+tanx

Dividing numerator and denominator by x:

XCosxX + 2sinx

= lim X
x—0 X24tanx

X
2sinx
cosx+
= lim
-t tanx
X
We know,

11111A[:X) —BX® _ Li_l.],}.A(X) - Jlgi_l}.}.B(X)
x~0C(x) +D(x)  lim C(x) —lim D(x)

Therefore,
. . 2sinx
lim cosx+ lim
_ x=0 x—=0
- . . tanx
lim x + lim
x—=0 x—=0
Formula used:
. sinx . tanx
lim——=1& lim =1
x—0 X x—=0 X

Therefore,

. XCOoSX+2sinx
lim——m———
x—=0 X?+tanx

. . sinx
lim cosx+ 2 lim——
_ x=0 x—=0
- . . tanx
lim x+ lim
x—=0 x—=0

cos0+2x1
 0+1
{"cos0=1}

1+2
1

Il
w = w

. Xcosx+2sinx
Hence, the value of im—————— =3
x—0 X~ +tanx



20. Question

Evaluate the following limits:

o .
. 2X—smx
hm—7——
i=0 fanx+x

Answer

. 2x—sinx
To find: lim———
x—=0 Tanx + x

. 2x—sinx

lim——

x—=0 tanx + X

Dividing numerator and denominator by x:
2¥ —sinx

= lim X

=0 E@ANX+X
X

2x  sinx

e X X
_LI_I,% fanx X

X X

We know,

o AG) —B(x) ImAG) ~ lmBCO
x~0C(x) +D(x)  lim C(x) —lim D(x)

Therefore,

. . sinx
lim 2 — lim——
_ x—=0 x—0 X

. fanx .
lim +lim1
x—=0 x—=0

Formula used:

. sinx . tanx
lim——=1& lim =1
x—0 X x—=0 X

Therefore,

. 2x —sinx
lim———
=0 tanx+ x

sinx
2 —lim —
_ x—=0 X
— . _tanx
11111T +1

x—=0

2—-1

1+1
1

. 2x—sinx 1
Hence, the value of lim ==
¥x—0 tanx+x 2




21. Question

Evaluate the following limits:

. Sxcosx+3smx
lim -
=0 3x-+tanx

Answer

bxcosx+ 3sinx

To find: lim
x—0 3x24+tanx

bxcosx+ 3sinx

im
x=0 3x24+ tanx

Dividing numerator and denominator by x:

bxcosx + 3sinx

- X
= lim
x—=0 3XZ+tanx

X

3sinx
Lbcosx+ X

= lim
- fanx
=0 3y 4 ~

We know,

i AG) ~B() _ ImAC) — lim BG)
x~0C(x) +D(x)  lim C(x) —lim D(x)

Therefore,
. . 3sinx
lim 5 cosx + lim

_ x=0 x—=0

- fanx

lim 3x + lim
x—=0 x—=0

Formula used:

sinx . tanx

lim——=1& lim =1
x—0 X x—=0 X
Therefore,

bxcosx+ 3sinx

lim
x=0 3x24+ tanx

lim 5cosx+ 3 lim%
— x—0 x—0 X
lim 3x+ lim fanx
x—=0 x—=0
bcosO+3x1
- 3x0+1
{vcos0=1}
5+3
T0+1

0o H|lm O



Sxcosx+3sinx

Hence, the value of im———— =
x—=0 3x“+tanx

22. Question

Evaluate the following limits:

sin 3X —sinx
hm————
x—0 sm x

Answer

. Sin3x —sinx

To find: im——
x—0 sinx

We know,

A+B A-B
s 2

sinA —sinB = 2 cos

Therefore,

. sin3x—sinx

im ,

x=0 sinx

3Xx—X
2

IJx+ X .
2 cos 3 sin
= lim ,
x—0 sinx

4 . 2X
ZcosismT
=lim————————*=

x—0 sinx

. cos2xsinx
=2xlim———
x=0  sinx

=2 x limcos2x

x—=0
=2 x cos(2 x 0)
=2 x cos0
{cos0=1}
=2x1
=2

sin 3x—sinx _

Hence, the value of lim——— =2
x—=0 sinx

23. Question

Evaluate the following limits:

sin 5x —sin 3x

lim ,
x—0 S X

Answer

. sinbx —sin3x
To find: lim————
x—0 sinx

We know,

A+B A-B
s 2

sinA —sinB = 2 cos



Therefore,

. sinbx—sin3x
lim——
x—0 sinx

bx+3x . bx—3x
2 cos 5 sin 3
= lim

x—0 sinx

8x . 2x

ZcosismT

=lim————————*=
x—0 sinx

. cos4xsinx
=2xlim———
x—=0  sinx

=2 x limcos4x
x—=0

=2 x cos(4 x 0
=2 x cos 0
{"cos0=1}
=2x1

=2

. sin5x—sin3x
Hence, the value of lim——— =2
x—0 sin x

24. Question

Evaluate the following limits:

Cc0os 3X —cosSx
lim -
x—0 X-'

Answer

C0S3X — cosbx

To find: lim
x—0 x2

We know,

A+B B-A
s 2

cosSA —cosB = 2sin

Therefore,

C0S3X —cosbhx

lim =

x—=0

2 si 3x+5x . bx—3x
sin— sin—

= lim
x—0 x2

. o8x . 2%

2511175111?

=lim—2
x—=0 X

. sin4x sinx
=2 x lim X —
x=0 X X

Multiplying and dividing by 10:

. sin4x sinx
=2 x4 xlim X —
x—=0 X X




As,

X->0=4x-0

lim A(x) % B(x) = lim A(x) x lim B(x)
x—0 x—0 x—0

sin 4x sinx

=8 x lim % lim
4x—0 4X x—0 X

Put 4x = k;

_ sink  sinx
=8 x lim— x lim——
k-0 Kk x—=0 X

Formula used:

. siny
lim—— =
y=0 ¥

Therefore,

. Cc0s3X—cos7Vx
lim

x—0 x2
_ sink  sinx
=8 x lim — x lim——
k—o k x—=0 X
=8x1
=8
\ COS3X—COS5X
Hence, the value of lmtl]TJ =8
N— 3

25. Question

Evaluate the following limits:

tan 3x —2X
m—+—
=0 3y —sin- X

Answer

. tan3x —2x
To find: lim——
x—=0 3x —sin?x

y tan3x— 2x
im————
x—0 3X — sin?x

Dividing numerator and denominator by x:

tan3x — 2x
. X
=lim————
x—0 3X —sin?x
X

tan 3x . g

=lim=—=—%
x—=0 3X sin?x

X X

tan 3x

-2
=lm— oy
T3

T x

We know,



A(x) — B(x) 11111A(x) 1111 B(x)
L—I-Enc(x) +D(x) lméc(x) - Ll_l}tljD(X)

Therefore,

. tan3x .
lim —1lim2
_ x—=0 x—=0

T . sin?x
lim 3 + lim
x—=0 x—=0

I (taan
Gl U

N sin?x
lim 3 + 11111 (—2) X X
X

x—=0

) x 3 —lim2

x—=0

tan 3x
3 lim 3%
x—=0
2
. sinx
3 +lim (T)

x—=0

-2

As,x—=0=3x—-=0

tan3x
3 lim
3x—0 93X

. 2
. sinx

3 + lim (—)
x—0 X

-2

Put 3x =vy:

3 lim—— tany

— y=0
= . Z
. sinx
3 +lim (T)

x—=0

-2

Formula used:

. sinx tanx
lim——=1& lim =1
x—0 X X

x—0

Therefore,

tan 3x — 2x

lim——
x—=0 3Xx —sin?x

3 hm tany

) 3 +lim (Sf{ﬁ)z

x—=0

-2

3—-2
- 3+limzx

x—=0

3—2

3+0

1
3

tan3x—-2x 1

Hence, the value of lim———— =~
x—0 3x—sin® x 3

26. Question

Evaluate the following limits:



sin(2+x)—sm(2—-x)

lim
x—0 X
Answer
sin(2+ x)—sin(2 —x
To find: lim ( ) ( )
x—0 X

We know,

A+B A-B

sinA —sinB = 2 cos sin

2
Therefore,

sin(2 + x) —sin(2 — x)

lim

x—0 X
24+x+2-x , 2+x—(2—%)
2 cos 5 sin 3
= lim
x—0 X
4  24+x—2+X
2 cos Fsin—————
= lim
x—0 X
4 2%
2cos 55in=-
= lim
x—=0

. 2cosZsinx
=lim——
x—=0

. sinx
=2cos2 xlim——

x—=0 X
Formula used:

. sinx
lim—=1
x—=0 X

Therefore,

_ sin(2+x) —sin(2 — x)
lim

x—0 X

sin x

= 2cos2 xlim
x—=0 X

=2cos2x1

=2 cCos?2

sin(2+x)—sin(2—x)

Hence, the value of lim =2cos2

x—=0 X
27. Question

Evaluate the following limits:

. (a —111)2 sinfa +h) _a’sina
lim

h—0 h

Answer

(a+ h)%sin(a+ h) — a’sina
h

To find: lim
h—0



We know,
(@ + b)2 = a2 + b? + 2ab
Therefore,

~ (a+h)%sin(a+h) —a’sina
lim
h—0 h

. (a? +h* + 2ah)sin(a + h) —asina
-l :

. a’sin(a+ h) + h?sin(a + h) + 2ahsin(a + h) — a®sina
= lim
h—0 h

~ a?{sin(fa+h) —sina} h®sin(a+h) 2ahsin(a+h)
=lim + +
h—0 h h h

Now,

1in&A(x) +B(x)+C(x) = lintl}A(x) + 1in&B(x) + liIItI]C(X) &

, , A+B A-B
sinA —sinB = 2 cos sin 5
We get,
5 at+h+a,  a+h-a
4 {2 COS— > Sll—— } ~ h?sin(a+h) 2ahsin(a+h)
= lim + lim
h—=0 h h—=0 h h—=0 h

2a+h h
2 iy —
a“ 12 cos 5 sin }

= lim
h—0 h

. h

2a+h Sl
= lim 2a? cos( ) %

h=0 22

2a+hy siny
= lim a? cos( ) % + 0+ 2asina
h—0 2 h

2
Formula used:

. sinx
lim— =
x—0 X

Therefore,

~ (a+h)?*sin(a+h) —a’sina
lim
h—0 h

=32 cos(

0
)x 1+ 2asina

5 2a .
= a“ cos (?) + 2asina

=a’cosa+ Zasina

(a+h)Zsin(a+h)—a®sina
h

Hence, the value of Lim
=0

28. Question

pTox sin(a+ 0) + 2asin(a+ 0)

+ lim hsin(a + h) + lim 2asin(a + h)
h—0 h—0

= a%cosa + 2asina



Evaluate the following limits:

tanx —sinx

lim — ,
=0 sm3x —3s1mx

Answer

. tanx-—sinx
To find: lim——
x=05in3x — 3 sinx

We know,

sinx

tanx =

. tanx —sinx
m—
x=05In3x — 3 sinX

in - , ;
x=03sinx —4sin®x — 3sinx

sinx(

= lim ':O,SX
x—0 —435in?x

-1
=——-x lim%
4" x>0 sin?x

. 1 —cosx
- COSX
= ——xlim—2=—
4 x=01-cos?x
{"sin2x =1 - cos? x}

(1— cosx)

1
= ——xlim

4 x—0cosx(1—cosx)(1+ cosx)

{a2-b%2=(a-b)(a+b)}

1 ¥ 1
=——X
PRaLL cosx {1+ cosx)

1 1

X
4 cos0(1+ cos0)

{"cos0=1}

1 1
=——X
4 (1+1)

. tanx—sinx
Hence, the value of lim

x—0 5in 3x—3sin x

29. Question

Evaluate the following limits:

&sin3x = 3sinx — 4sin®x

1
8



secS5X —sec3x

lim
x—=0 sec3xX —secx

Answer

secbx — sec3x

To find: lim———
x—0 sec3x— secx

We know,

1

SeCX = ——
COSX

sechx —sec3x

lim——
x—0 SeC3X —secx

1 1
_1:...COSBX  cos3x
=1lm==7 1

C0s3X CO0SX

C083X — Ccos bx

— ]jm —COS 5Xc0s 3X
x—0 COSX — C0S3X

c0s 3xXcosx

y 053X — cosbx cC055Xcos3x
= lim X
x=0 COSX— CO0S3X  COS3XCOSX

cos3Xx— cosbx cosbhx

= lim X
x—0 COSX— C0S3X COSX

We know,
A+B B—A
cosA —cosB = 2sin sin 2
. 3x+5x . bx—3x
2sin sin cos 5x
= lim x—zlr 3x BXE X
x>0 95 sin cosx

mn 7 7

8% 2
s1n 7 s1n 7 cosbx

= lim
x—0 . 4X . 2X" cosx
sin—-sin5

sin4xsinx coshx

m — — X
x—058in2xsinX cosx

sin4x cosbx

m——
x—0 5in 2X cosx

(ST;X) ® 4% % cosbx
= lim

— (5111 2X
2x

)><2x><cosx

(sm 4){) % COSEX

=2 x lim 4x
B (sian
2x

) » COSX

We know,

1in1A(X) X B(x) _ Jlii_l.léﬂ(x) X Li-l.lé B(x)
x—-DC(X) x D(x) - 11I](]:.'C(X) % hng-.D(X)



Therefore,

. sin 4x .
lim ) ® lim cosbx
— 2 » x—=0 .X x—=0
lim (sm ZX) x limcosx
x—0 2x x—0

As, x> 0=23x->0&4x->0

. sin 4x .
lim ( ) % lim cosb5x

gy dx=0 N X x—0
. sin 2x .
lim > x limcosx
2x—0 X x—0

Put2x =y &4dx =t

. sint .
lim — ) % lim cos5x
— 2 w t—=0 x—=0

. sin .
lim (_y) ¥ limcosx
y—0 N x—0

Formula used:

sinx

lim—=1

x—=0 X

Therefore,
1—cos2x

lim——
x—0C0S 2X — cos8x

. sint ,
lim (T) % lim cos 5x

t—0 x—0

=2x , siny .
lim [—= ] x limcosx
y—0 N x—0

1 x cos(5 x 0)

1 xcos0

1% cos0
xi
1% cos0

=2

sec SX—sec3x

Hence, the value of im——— =2
x—0 SEC3X—SecX

30. Question

Evaluate the following limits:

1—cos2x

lim
x—=0 052X — cOS8X

Answer

1 —cos2x
To find: lim——
x—0C052X — Cos8x

We know,

A+B B-A
sn 5

cosA —cosB = 2sin

cos2x = 1 - 2sin2x

= 2sin?x = 1 - cos2x



y 1—cos2x
im——
x—0C0S 2X — cos8x

. 2 sin’x
= lim

x—0. . 2X+8x . B8x— 2%
2 sin 3 sin 3

¥ sin®x
T sin 10x sin 6x
2 2

sin? x

m-———
x—05in bx sin 3x

Dividing numerator and denominator by x2:
sin? x

. X2
=lim———s—
«—0 5in bx sin 3x

X2

(sinx)z
. X
= lim

x—05in 5x x sin3x

X X
We know,
AR) lim A®)

B> DG ImC() x ImD

Therefore,
lim (_sinx)z
— x—=0 X
. sinbx .. sin3x
lim % lim
x—=0 x—=0
lim (_sinx)z
_ x—0 X
T 51115};) . (51113}{)
i (Sg7) x5 xlim (S57) x 3
lim (_sinx)z
=i>< x—=0 X
15

lim (S52%) x 1im (33X

A5, Xx—-0=3x—-0&5x—>0

sinx’
N 1_15 % six?gi (T) sin3x
Jim, (557) Jim, (55
Put3x =y &5x =t
- 1_15 % slflf?% (51;&)2 sin
iy (557 x m (55%)

Formula used:

. sinx
lim—=1
x—=0 X



Therefore,

sechx —sec3x

lim——
x—0 SeC3X —secx

. 2
. (sinx
1, m (5
157 ., sint . siny
lim (557 xlim (557)
1 (1?
15 1
1
15

l1-cos2x 1

Hence, the value of lim——— = —
¥x—pcos2x—cos8x 15

31. Question

Evaluate the following limits:

l-cos2x +tan" X

lim ,
x—0 Xsmmx

Answer

1—cos2x +tan®x

lim :
x—0 xs5inx

Now, 1 - cos2x = 2 sin2x

2sin®x + tan®x

= lim ,
%0 xsinx

2limsin®x + limtan®x

— x—0 x—0
limxsinx
x—=0
sinxy 2 tanxy 2
2lim (—) + lim( ) X x°
_ _x=0 X x—0 X
. sinx
lim (—) X X2
x—0 X

_(2x1xx?) + (1xx?)
- (1xx2)

. . Sinx .,  tanx
Since, lim— = 1 and lim =1
x—=0 X K—0 X

~ 1—cos2x + tan’x  3x?
= lim , =
x—0 xsinx X

1—cos2x + tan’x

= lim , =3
x—0 Xs5Inx
. 1—cos2x+tan®x
Hence, 11111,— =3
Y xsinx

32. Question

Evaluate the following limits:



sinfa +x) +sin(a —x) —2sina

lim ,

x—0 Xsmx
Answer

. sin{a +x) + sin(a—x)—2 sina

lim (a+x) : (a—x)

x—0 xsinx

. fa+x+a-x atx—-a+x ,
2 5in co —2s5ina
= lim ( 2 ) 5{ 2 )
%—0 x sinx

. 2gina(cosx—1
ljm 25R2cos 1)

w—0) x sinx

. . 2 sinZ8
= —2sinalim (_sz)

x—0 x| 2 sin- cos-
2 2

. . 2sinZ
= —2sinalim—%
x—0 K(COEE)

. . tan> 1
= —2sinalim—«* x -
x=0 3 2

~ sin(a + x) + sin(a—x) — 2sina . 1
= lim - = —2sinax1x—-

x—0 xsinx 2

. . tanx
Since, lim =1
x—=0 X

~ sin(a + x) + sin(a—x) — 2sina .
= lim - = —sina

x—0 xsinx

33. Question

Evaluate the following limits:

. X~ —tan2x
hm—-——
x—0 tan X

Answer

x% —tan2x

lim
x—=0 tanx

x* tan2x
2x 2x
‘can:«;X

X

= lim
x—=0

x* tan Zx] 9
2X 2x
tanx

— X
X

= lim
x—=0

lim 2x X
0 fanx
X

2
[x tan Zx] 5

= lim
1

x? —tan2x 5 [0 - 1]
x—0 tanx

- x%—tan2x
=2lim—— = -2
x=0 tanx



34. Question

Evaluate the following limits:

fim \E —afl+cosx

x—0 sin-x

Answer

. \p‘r2—\,'1+cosx
hIllT
x—0 sin® x

. . v
Rationalize the numerator, we get= lim

x—=0

. 2—1—cosx
= lim -
x—0 sin?x

. 1—cosx

= 11111#
x—=0 SINn-X

1 —cosx

= lim—
x=01 — cos2x

1—cosx

= lim
x=0(1 + cosx)(1— cosx)

1
= lim—=
x—=0(1 + cosx)

1
"1 + cos0
I V2 — 1 + cosx 1
= llm - =
x—0 sin? x 1+1
. 21 2 1
x—0 sin®x 2

35. Question

Evaluate the following limits:

. Xtanx
lim ——
=01 —cosx
Answer

xtan x

lim
=0 l—cosx

- sinx
xtanx . COSX

= lim— = lim
x—=01 — CcosX x=01 —CcosX

Xsinx

= lim
x—=0C05X (1 — cosXx)

. X X
X (2 sinscos —)

= 1111':1'—2},{2
X— if2
cosx(z sin 2)

[2 — W1 + cosx

sin?x

V2 + W1 + cosx

V2 — W1 + cosx

sin?x

bt
V2 — W1 + cosx



xcosx
= lim 2
x—=0 X
““Ycosx(siny

*=0 rosx 5
X
. 1
= lim
~ , anx 1
*=0COSX  1im 7 X3
x—=0 &
X
2
. Xtanx
=lim— = 1x2x1
x—01 — COSX
. xt. X
Hence, lim = -2

x—01l—-cosx

36. Question

Evaluate the following limits:

. X +1-cosx
him———
x—0 Xsix

Answer

. x® + 1—cosx
lim———
x—0 xsinx

. . X
x? + 1—cosx x? + 2sin’3
=lim—— = lim ,
x—0 X sinx x—0 Xsinx
. K2
sinz
x%[(1 + 2 -
, 2
= lim -
%0 xsinx
. X2
sins 1
1+ 2(—3{;) XE
o 31_1.13 sinx
X

. X

sing
1 + 2lim —xl x;
x—0 4

_ 2
- . sinx
lim——
x—=0
1
1+ 2x1xg 1
1 2
Hence lim x® + 1—cosx _ 1+2><1><§ _ 3
x—0 xsinx - 1 o2

37. Question

Evaluate the following limits:



sin2x(cos3x —cosx)

lim 3

x—0 X

Answer

sin 2x(cos3x—cosx)
3

lim

x—=0 X

. \ a+b a-b
Since, cosa —cosh = 25111( . )Slll( > )

| sin 2x (—2 sin (?) sin (3){2— XD
= lim

x—0 x3

" sin 2x(—2sin2x sinx)
= lim

x—0 x3

—2limsin2x x limsin2x x limsinx
x—=0 x—=0 x—=0

Xg

. sinx
) X ( im— )

= —2(li sin 2x 2 2 1i
im * * 1111
( 2X ) x(

x—=0 x—=0
=-2(1x2)x2x1

sin 2x{cos3x—cosx)
%3 o

Hence, lim
x—=0
38. Question
Evaluate the following limits:
2sinx” —sin 2x"
3

lim
x— X

Answer

2 sin x%—sin 2x°
3

lim

x—=0 X

.o 0 . TIX . 2Xm

~ 2sinx” —sin2x __2singgg —singgg

= lim = lim
x—0 x3 X—0 %3

2 si X — 95 X X
- lim 5111180 5111180C0518O

x—0 X3

. 2sin—55 180 (1 CoS 180)
= lim 3
x—0 X

2sin 360 )

2 sin?
= lim 180( 2
x—0 X

sinﬂ sinﬂ
=4 limﬂ *® limﬂ x| lim

sin )
360
=0 X x—=0 X x—=0 X



sin T sin T
180 . 360
= 4| lim X x| lim X
x—0 31t 180 x=0 y_'_ " 360
80 60

a0 g 1 360

y 2 sinx? — sin 2x° ax T s s
= lim = 4x X X

x—0 x3 180 360 360

y 2 sinx? — sin 2x° ( s )3
= lim =

x—0 x3 180
Hence, lim 2sinx®—sin2x® (l)a

" X0 x® ~ \1so

39. Question
Evaluate the following limits:

X3 cotx

lim
=01 —cosx

Answer

%% cotx

lim
x—=0l—cosx

x3cotx x3 L
=lim—— = limﬂ
x—=01 — COSX x—=01— COSX

3

= lim
x=0tanx (1 — cosx)
3

=lm—
*=0tanx (2sin? i)

. 1
= lim

X
—=0 inZ =
X x?

5111 1
1111— 11111 Xz

. . sinx tanx
Since, lim— = 1 and 11111 =1
x—=0 X X
| x3cotx 1
= lim =
w01 — 1
x—=01 — COSX 1%2x%=
4
- x%cotx
= lim——— = 2
x—01 — COSX
2
. X t2
Hence, lim——— =

x—0 1—cosx
40. Question

Evaluate the following limits:



. Xtanx
lim

x=0]1—cos2X

Answer

xtan x

lim——
x—0 1l—cos2x

Since, 1 - cos 2x = 2sin?x

Xtan x . Xtanx

=lim—— = lim———
x—=01 — c082x x—=02s8in?x

tanx

= lim=—2>—
x—0 2 5in?x

X2
. tanx
lim——
x—=0

sin x>
2lim (—)
x—0 v X
sinx

. . tanx .
Since, lim—— = 1 and lim =1
x—=0 X x—=0 X

Xtan x 1

= lim =
x—=01 — C0S2X 2x1

xtan x

. 1
Hence, lim——— = =
x¥x—0 1l—cos2x 2

41. Question
Evaluate the following limits:

.osm(3+x)—sm(3-x)
lim
x—0 X

Answer

sin(2 + x)—sin{3—x)

lim

x—=0 X
2-:05(3 + x4+ B_X)sin(B + x—-3 + x)
— i 2 2
= lim
x—0 X
3+ x+3—xy ., /J3+x—-3+x
i S R ksl G —
= 2lim
x—=0 X
cos3.sinx
=2lim————
x—=0

. sinx
= 2cos3.lim—

x—=0 X
=2cos3

sin(3 + x)—sin{3—x)

Hence, lim = 2cos3

x—=0 X
42. Question

Evaluate the following limits:



cos2x —1
x=0 cosx—1

Answer

. cos2x—1
hm———
x=0 cosx—1

We know that, cos2x = 1 - 2sin2x
Therefore,

 1—2sin®x—1
= lim
x—=0 CcosXx—1

~ (—2sin*x)
= lim——
x—=0 Cosx— 1

. ( 2[1—-:052:4)))
=lim|{————

x—0 cosx—1

[cos?x - 1 = (cosx + 1)(cosx - 1)]

= lim 2(1 + cosx)
x—=0

=2(1+ 0)
=2

cos2x—1 _

2

Hence, lim
x¥—0 cosx—1

43. Question

Evaluate the following limits:

. 3sin x-—-2sinx"
lim -
x—0 Ax”

Answer

3sin® x—2sin x°

lim

x—0 3x2
y 3 sin®x — 2sinx? y 3sin®x
= lim = lim————1lim
x—=0 3x2 x=0 3x2 x—0
~ sinxy® 2 ssinxy’
= lim|—] —=lim|—
=0\ X 3 X
x—0

Since, lim (Sjnx) =1

x—=0 X
1 2
B 3
y 3sinx—2sinx? 1
= 3x2 -3

. 3sin® x—2sin x?
Hence, lim——— =
x—0 3x?

w | =

44. Question



Evaluate the following limits:

. \fl—sinx—\f’l—sinx
lim
x—0 b

Answer

| r——— S E—
. v1+sinx—y/1-sinx
lim————
x—=0 X

V1 + sinx—+1—sinx +1 + sinx + 1 —sinx

= lim X , ; .
x—0 X V1 + sinx + V1 —sinx

" (1 + sinx) — (1 —sinx)
= lim
x~0%(y1 + sinx + V1 — sinx)

2sinx

= lim
x~0x(y/1 + sinx + /1 — sinx)

sinx 1

= 2.lim . . .
x—=0 X 1111':1'(\}1 + sinx + V1 —sinx)
X—

/1 + sinx—+/1—sinx 1
= lim =2xX1x<
x—0 X 2

. V1+sinx—y/1-sinx
Hence, Iim————— =1
x—=0 X

45. Question

Evaluate the following limits:

. l—cosdx
lim ——
x—0 X
Answer
. l—cosdx
lim———
x—=0 X
~ 1—cos4x _ 2sin?2x
= lim—— = lim
x—0 x2 x—0 x2
11— cos4x ~ sin2xy?
= 1111172 = 2lim
x—=0 X x—=0 X
11— cos4x _(sin2xy?
= lim——— = 2lim X2
x—0 x2 x—=0\ 2X
. 1—cos4x
=lim——— = 2x1x4
x—0 x2
. 1-cos4:
Hence, lim——— = 8
x—=0 X

46. Question

Evaluate the following limits:

. XCOSX +sInX
lm——
=0 x*+tanx

Answer



. XCOSX+sinx
lim———
x—=0 X-+tanx

. sinx
. XC0sX + sinx " COSX + ——
= lim——— = lim
x=0 X2 + tanx x—0 tanx
X +
X
sinx

XCOSX + sinx  limcosx + lim
; x—=0 x—=0
= lim = T
=0 X2 + tanx anx

limx + lim
x—=0 x—=0

. XCcosX + sinx 1+1
= lim =
x=0 X? + tanx 0+1

. XCosSX+sinx
Hence, lim———— = 2
¥x—0 X°+tanx

47. Question

Evaluate the following limits:

. l—cos2x
lim ———
=0 3fan~ X

Answer

. 1—cos2x
lim———
x—0 3tan?x

Since, 1 - cos2x = 2sin? x

y 1—cos2x . 2sin®x
= lim————— = lim———
x—0 3tan?x x—03 tan? x

le sin?x
= —lim———
3 x—0 Sin?x

C0s2x

2 : 2
= —limcos“x
3 x—=0

2l' 20
= 3lim cos

x—=0
I 1—rcos2x 2
= lim———— = —
x—=0 3tan®x 3
. l-cos2x 2
Hence, lim—— = =
x—0 3tan®x 3

48. Question

Evaluate the following limits:

=0 1—cos060

Answer

. 1-cos48
lim

B—0l-coskb

y 1—cos40 ~ 2sin%20
= 801 —cos68  8-02sin? 30



_ (sin20)?
= % (sin30)2

_ /sin20y° 5
1911_13]( 20 ) x 48

_ /sin38y°
lim (S55-) % 92

1% x 407
1 x 982

. 1-cos48 4
Hence, lim =
B0 l-cos6B 9

49. Question

Evaluate the following limits:

. ax +XCcosx
lim——
x=0  bsinx

Answer

. aX + XCOSX
lim————
x—0 bsinx

" ax + xXcosx _a + cosx

= |lIm——— = lim i

x=0 bsinx x—0 Dbsinx
X

ax + XCosx li”}] (a + cosx)
X—

= lim - = .
x—=0 bsinx lim bsinx
x—0 X

I ax + xXcosx a+1
= lim , =
x—=0 bsinx b

. ax + XCOosX a+1
Hence, lim——— =
x—0 bsinx b

50. Question

Evaluate the following limits:

f—=0 tan 36

Answer

sin48
Bsptan38

. sin40
_ sin4g  LIm—p5—x 48
= lim =
s-otan3f ) fanso 30 % 30
g—o 38

I sin 40 1x 468
= =
BlEtlltan 360 1x 36

I sin 48 4
= lim = —
g—otan 30 3




gsin48 4

Hence, lim = -
p—ptan 36 3

51. Question

Evaluate the following limits:

2sin X —sin 2x
3

lim
x—0 X

Answer

2 gin x—sin 2x

lim =

x—=0
Since, sin 2x = 2 sinx .cos x

_ 2sinx —sin2x _ 2sinx— (2 sinx.cosx)
= lim—————— = lim
x—0 x3 x—=0 x3

2sinx(1— cosx)

= lim
x—0 x3

_ 2sinx(1-—cosx) (1 + cosx)
= lim
x—0 x3 (1 + cosx)

. 2sinx(1— cosx)?
S ((1 + cosx))

2 sinx(sin®x)
= lim
x~0x%3((1 + cosx))

2sin®x

= 1'
0 %3 ((1 + cosx))

ol sin®x
= 2lim
x~0x%3((1 + cosx))

- (5111)3 | 1
= 2lim|—) xlim———
x=0 \ X x=0(1 + cosx)

. 2sinx —sin 2% 1
=lim—— = 2x1x—
x—=0 x3 2
. 2sinx—sin 2x
Hence, im—— =1

x—0 x2

52. Question

Evaluate the following limits:

lim
=0 1l—cos6x

2 sin? %
= lim

x—0 . 3X
2 sin? =
2



bx

sin—
; 2 25
]1(1_1.1':1' % *® T ¥
_ 2
sinBX i
; 2 9.2
Ll_l}tlj X X g X
2
25 ,
_ ZXTX
2 x1x9x?

.1 —cosbx 25
= lim =
x—01 — COS6X 4x%x9

\ 1—cos5x 25
Hence, lim——— = =
x—0 1—-cos6x 36

53. Question

Evaluate the following limits:

cosecx —cotx

lim
x—0 b
Answer

. . cose x—cotx
Given, lim———
x—=0

. CosexX— cotx . 1
= lim—— = lim|—
x—=0 X x—=0 \SIN X
. 1 1 —cosx
= lim| —(———
x—0 \ Sinx X
. 2 X
1 Zsmzi
= lim| — | ——=
x—0| sinx X
X\ 2
1 Sllli X
= 2lim| — XX X —
ol Sinx X 4
X 2
5 1 x
= 2xX—-—X-
X 4
. CoseX— cotx 1
=lim———— = -
x—=0 X

. cose x—cotx 1
Hence, lim———— = -
x—=0 4 2

54. Question

Evaluate the following limits:

sin3x + 7x
hm———
x—=0 4x +s1m 2X

Answer

sin3x + 7x

Given, lim————
x—=04x +5in2x

sinx



Now, divide by x

sin3x 7x
+ J—

T X X
o 31._-1_1}34){ sin 2x

X X

. s8in3x
lim 3% X3 +7

x—=0

. 8in2x
4 + lim

x—=0 2 2

3+ 7
4+ 2

10
6

sin3x+ 7x 10

Hence, lim——— = —
x—0dx +5in2x 6

55. Question

Evaluate the following limits:

. Sx+4sm3x
hm ———
=0 4sm2x+ 7x

Answer
. . 3x + 4sin 3x
Given, lim—=—
x—0 4s5in 2x + Tx
4sin 3x
y 5X + 4sin3x y S+ ——
= lim—— = lim-—
x—04s8in2x + 7x  x—048in2x + 7

X

4 s5in 3x
3x X 3]

x2] +7

5 + |lim
x—=0

T .. 4sin2x
llIIlT
x—=0

5+ 4x1x3
T 4x2+7

5+ 12
8+ 7

17
~ 15

5x + 4sin 3x 17

Hence, lim — = —
x—045in 2x + Tx 15

56. Question

Evaluate the following limits:

3sinX —sin3x
3

lim
x—0 X
Answer

3s5in x—sin 3x

Given, lim -
x—=0 X

Since, sin3x = 3sinx - 4sin3x



3 sinx — (3 sinx — 4sin®x)

= lim
x—=0 Xg
_ 4sin®x
= lim———
x—0 x3
~ ssinxy?
= 4 xlim|—
x—=0 X
=4x1
. 3sinx—sin3x
Hence, lim———— = 4
x—=0 X

57. Question

Evaluate the following limits:

tan2x —sin2x
3

lim
x—0 X

Answer

tan 2x—sin 2x

lim =

x—=0

sinx

Puttanx =
COEX

sin 2x

= 1jm 082X
x—0 %3

—sin2x

sin 2x( 1)

— lim COS2X
x—0 x3

_ sin2x(1 — cos2x)
= lim
=0  x3(cos2x)

. sin 2x(2sin? x)
= lim—————
x=0 X3(cos2x)

lim sin 2x lim 2sin?x
0 X X2

x— x—=0

limcos 2x

x—=0
(lim sin 2x X 2) 2 (limm{
_ x—=0 2x x—0) X

limcos 2x
x—=0

_(@x1)(2x1)
i
=4

. tan2x—sin2x
Hence, lim——— = 4
x—=0 X

58. Question

Evaluate the following limits:

. sinax +bx
im———
x—0 ax +sin bx



Answer

sinax + bx

Given, lim
x—0 ax + sinbx

Taking x as common, we get

sinax
I sinax + bx . < +b
=lim———— = lim————
x=0ax + sinbx =0 sin bx

X

sinax
xa+hb

. sinbx
a + lim

x—=0

lim
x—=0

X b

a+b
a+b

=1

sinax + bx

Hence, im——— =1
x—0ax + sinbx

59. Question

Evaluate the following limits:

lim(cosecx —cotx)

x—0
Answer

Given, liné(cosec X — CcotX)
:\(—o

_ cosx
11111( )
x—0 sinx
1 —cosx
= 11111( )
o\ sinx

X
2sin
= 111'% (2
'\(—o
2sin 3 COS+H 5

= lim
x—=0

=t
ol
=
=1

Bl M|m‘
X
IR

X

= lim(1) x =

=3
=0
Hence, lin&(cosec X—cotx) =

X—

60. Question
Evaluate the following limits:

im (sin(o+P)x +sin(o — B)x + 5111 20X

x—0 cos” Dx—ms ox

Answer



(sin{a + B)x + sin{a—B)x + sin Zax

Here, lim
x—0 cos® Bx—cosax

X + 2sinoxcos ax

(ﬂ + B ;_ a- B)X + cos

(2sin (at+ f_a+f)
= lim 2

x—0 (cosPx — cosax)(cosPx + cosax)

{2sinoxcosPx + 2sinaxcosox}

= lim
x—0 (cos fx — cosax)(cosPx + cosax)

2 sin ax(cosPx + cosax)

= lim
x—0 (cos fx — cosax)(cosPx + cosax)

2sinox

= lim
x—0 (cos Bx — cosax)

2 sinox

= lim

x—0 . BX . X
(1—2sin? (T) — 2 sin? (7)

y 2sinoax
= lim
*=0 9 gip2 (E) _ 9sinz [BX
(2sin > 2sin?| %5

" (sin(a + B)x + sin(a—B)x + sin2ax 2a
= lim =

x—=0 caos? Bx — cos? ax a? — 2

. (sin{a + B)x +sin(a—Blx +sin2ax 2«

Hence, !(1_1.% cos® fx—cos® ax T a?-p?

61. Question

Evaluate the following limits:

. cosax —cosbx
lim
x=0  coscx —1

Answer

. cosax—cosbx
lim————

x—=0 coscx—1

. . cosax—coshx
Explanation: Here, 111137
x—o

coscx—1
1 — 2sin? (%{) —1 + 2sin? (%)
= lim %
x~0 1-2sin?(5) -1
—2 sin? (?) + 2sin? (%)
= lim %
x—=0 —2 sin? (7)

— sin? (2{) 4a?x? + sin? (E) 4h?x?
— 1 2 2
= lim =
x=0 —sin? (T) 4c2x?
—a? + b?

b? — a?

l:2




. cosax—cosbx bh*-a®
Hence, lim =
x—(0 coscx—1 c2

62. Question

Evaluate the following limits:

lim (a+h) sm(a+h)—a sina
h—0 h

Answer

{a+h)®sin(a + h)—a®sina
h

Given, lim
h—0

(a+h)®sin(a + h)—a®sina
h

Explanation: lim
h—0

~ (a + h)?*(sinacosh + cosasinh)—a®sina
-, :

¥ (a + h)?(sinacosh) —a®sina + (a + h)?cosasinh
= lim
h—0 h

a’sina(cosh — 1) + 2ahsin acosh + h”2sin acosh + (a + h)*2cosasinh

= lim

h—0 h
_ a®sina(cosh—1) _ 2ahsinacosh _ h?sinacosh
= lim im—— + lim————
h—0 h h—0 h h—0 h
~ (a + h)?cosasinh
+ lim
h—0 h

) ) h
—a? sina sin? (i)

= lim h + 2asina + 0 + a®cosa
h—0 n
2
~ (a + h)?sin(a + h) —a’sina . )
= Lmé A = 0 + 2asina + a“cosa

(a+h)®sin(a + h)—a®sina

- = 2asina + a®cosa

Hence, lim
h—0

63. Question

Evaluate the following limits:

If imkxcosecx = limxcoseckx.find k.

x—l x—l
Answer

Given, limkx cosec x = limx coseckx
x—=0 x—=0

To Find: Value of k?

Explanation: Here, lintljl{x COSecxX = lintljx cosec kx
K— N—

1
limkx—— = limx—
x—0 sinx x—=0 sinkx

Taking k common from L.H.S and multiply and divide by k in R.H.S, we get
1 kx

1
KHimx— = —lim—
x—0 sinx k x~0sinkx




" 1
Tk
K2=1
K==+1

Hence, The value of kis 1, - 1.

Exercise 29.8
1. Question

Evaluate the following limits:

. T
lim | ——x [tanx
x—u/2\ 2
Answer

Given: lim (E—x)tanx
x—T/2 V2

Assumption: Lety = g —X

So,x—>g,y—>0

= xl_i}g}z (g - x) tanx = i-iEcljy tan (g - y)

T sin (g - y)
= xlll;{}g (E — X) tanx = Llﬂéy'ms(%-i_y)

. ™ . COos
= lim (——x) tanx =limy —
T y—=0" siny

. i . ¥
= lim (— - x) tanx =lim cosy — lim——
x—=mf2 2 y—=0 y—=05InYy

= lim (E — x) tanx = cos0 — i
/2 \2 B sin0

= lim G— x) tanx =1—-10

.
. ™
Hence, 11“&(;_3) =1
ot
4
2. Question

Evaluate the following limits:

. sin2x
Lim

i—-71/2 CosX

Answer

sin2x

Given, lim
3._'—.1-[‘;'2 COSX

We know, sin2x = 2sin X.cos X

By putting this value, we get



sin 2x . 2sinxXcosx

= lim = lim ———
x—m/2 COSX X—m 2 COSX
. sin2x . .
= lim = lim 2sinx
x—m/2 COSX K- 2
. sin2x .
= lim = 2sin—
x—m/2 COSX 2
. sin2x
= lim =2x1
=X COSX
. sin2x
Hence lim =2

:\._'—.1-[‘;‘2 COSX
3. Question

Evaluate the following limits:

. Ccos” X
lim

x—=7/2] —sin X
Answer

sZ x

Given, lim ,
x—Tr,/2 1-sinx

Here, cos? x = 1-sin?x

By putting this we get,

. cos?x ~ 1-—sin®x
= lim ——— = lim ————
wemf2]l —sinx  x-mjz 1 — sinx
. cos?x (1 —sinx)(1+ sinx)
= lim —= ,
w—mf2]l — sinx  x—m/2 1 —sinx
. cos?x . .
= lim ——— = lim 1+ sinx
w—mf2]l — sinx  x—m/2
. cos?x om
= lim ——=1+sin-
w21 — sinx
. cos?x
= lim —=1+1

w21 — sinx

5% x

Hence, lim — =
X—=T1/2 1-sinx

4. Question

Evaluate the following limits:
lim y1—cos6x

s=1332(n/3-x)

Answer

. [1— 62
Given, lim;* = —
x—= \,2(;—:-::]

[Applying the formula 1 - cos 2x = 2sin?x]



= lim @ = lim @
VEF-x) =32 ()

= lim @ = lim M
VEF-x) =32 ()

= 11111@2 limﬂ
=G =G

= 1111111@ = lim 3sin3x
x~3 V2 (g - x) 2T — 3%

We know that, sin x = sin(m - x)

Therefore,

~ y1—coséx _ 3sin(m— 3x)
= llll%rﬂ— = 111]11[f

~3V2(z-x) x5 X

l v1— cosbx
=lim——— =

~3V2(3 )

v1— coséx

Hence, = lim —m = 3
~3V2(3 )
5. Question

Evaluate the following limits:

. COSX —cosa
lim ———
X—a X—a

Answer

COSX—COsa

Given, lim
X—a

Xx—a
. fX+ay . /fx—a
_ cosx—cosa _ \—2sin 57— )sin{—
= lim——— =1lim
X—a X—a4d X—a X—a
X—a
. CO0SX— cosa o xtay.
= lim—— = —2limsin lim sin
x—a X—a X—a x—a X—a
X—a
. C0SX— cosa Cfatay .. 3 1
= lim—— = —2sin limsin——— | x =
x—a X — X—a X—a 2
_ COSX— cosa .
= lim——— = —2sina x1x—
Xx—a X—a4d 2
_ COSX— cosa .
= lim——— = —sina
X—a X—a4d
. COSEX—COSs3a .
Hence, lim——— = —sina
X—a X—a

6. Question

Evaluate the following limits:



l—tanx

lim
K !
3 X——
4
Answer
l1-tanx

Given, lim—m
X—=— -
2

s
~ 1—tanx 1—'5311(3""1)
= lim ———=1lim ———
3{—’5 X — E y—=0
L
tany +tanyg
T ..__.m
1 —tanx 1-— tanytanz
= lim ———=Ilim
X—*E X — E y—=0 }’
~ 1l—tanx _ (1-—tany-—tany—1)
= lim ———=lim

-3 X—g y—0 y(1— tany)

I 1—tanx I —2tany
=lim——=1lim ——
oy g y—0 y(1 —tany)

3

(o A-tanx .. tany .
= lim—r = —2lim — X lim
X— y—=0 ¥ y—0 (1-tany)

X—*E - oA

tanx

We know, lim =1
x—=0
I 1—tanx 5 1
=lim———=-2 X
x—o% X —g (1 - 0)

l. 1-tanx _
Hence, im—— = -2
X——
2

K—
=

7. Question

Evaluate the following limits:

. l-smx
lim——
= T -

2l = —x
3
Answer

. 1—sinx
We have Given, If I} =
Ay

2

m m
Ifx—>E,E—X—>0,1T—3x—>0

(T
1-sinx _ 1-—sin (i - .V)
= lim 5 = lim >
. 1—sinx _ 1-—cosy
= lim im

=N



1—sinx _ 2 sinz%
= lim - 5= lmé .

“<2(z-%) 7

2

" 1 — sinx - Sillz% 1

=1l ——= = im X —
Tl 2 o y
=7 (i_ X) y=0 2 4

sinx

Since, lim =1
x—=0 X

. 1-—sinx
=lm-—>5=2x1x-
Y_E(ﬂ ) 4
T2 E—X
1-sinx 1

Hence, 1M} z =
S

8. Question

Evaluate the following limits:

'Jg —fanx

lim
Tom—-3x

X—)l_'
Answer

liI \,"E—tanx
We have x&—ﬂ—gx

m m
fx—><,s-x->0m—3x-0

Let%—x=ytheny—> 0

i
tang — tan
\'@ _ —311_—3'
- V3—tanx 1+ tanz.tany
= lim = lim —
o T—3x y—0 3 (E _ x)
J3_ Y3—tany
_ V3—tanx 1+ V3tany
= lim = lim
‘(_'% m—3x% y—0 3y
V3—tanx _ (V3+3tany— V3 + tany

x—g T 3X y—0 3(1++3tany)y

V3 —tanx . 4tany
= lim
I M—3X  y-03(1++3tany)y

V3—tanx 4 tany 1

= lim ————— =—lim %
- — tan
x—% m— 3% 3y-0 ¥y (1+3 yyy)

V3—tanx 4x1 1
= —

= lim %
x——% —3X 3 1+0
w"_— tanx 4



\,"E—tanx _ 4

lim———=-
Hence, x& o 3

9. Question

Evaluate the following limits:

. asinx —xsina
lim - _

i—d QX" —Xa“©

Answer
. . asinx—xsina
Given, lim—————
X—3 ax© —xXa

. asinx—xsina _  asinx—xsina
= lim > >— = lim

x—a ax?—xa x—a ax(x—a)
Lett=x-a

Then, as x—a, t—0

~asinx —xsina _ (asin(t+a)— (t+a)sina)
= lim = lim

x—a ax?—xa2 t—a alt+a)t

. asinx—xsina __ asintcosa+ asina(cost— 1) —tsin a
= lim = lim

x—a ax?—xa? t—a a(t+ a)t

t
1 . 1 2 - _ .
asinx — xsina asintcosa+ asina (2 S (2)) tsina

= lim = lim
v—a ax?—xa? t—a a(t+a)t
. asinx—xsina
= lim
x—a ax? —xa?
ma (20 (3
 asintcosa asMajssimiiz _ tsina
=lim———— +lim —lim
t—=a a(t+a)t t-a a(t+a)t t—aal(t+ alt
I asinx —xsina acosa sina
= lim = —0-
x—a ax? —xa? a2 a?
. asinx—xsina acosa-—sina
= lim =
x—a ax?—xa? a2

asinx—xsin a acosa—sina
- z

Hence, lim

x—a ax®-—xa? a

10. Question
Evaluate the following limits:

lim \E —+fl+sinx

. Cos X

Answer

. 42—y 1+sinx
We have 1111&7

X——

2

cosZx

Rationalise the numerator, we get

| V2 — 1 +sinx | V2 —y1I+sinx +2+1+sinx
= lim = lim X
x-2  COS?X x-g  COS%X V2 + /1 +sinx



CA2— 1 +sinx 2—1—sinx
= 1111111 11111

x—%  C0s%X x~2€052X (V2 + T + sinx)
CA2— 1 +sinx 1 —sinx
= lim > =lim
. cos2x = (1 —sin*x) (V2 + V1 + sinx)
| V2 — 1 +sinx i 1 —sinx
= lim =
. Cos2X P—(l —sinx)(1+ sinx) (V2 + T + sinx)
| V2 — 1 +sinx i 1
= lim =
. cos?x P—(l +sinx) (V2 + V1 + sinx)
V2 — 1 +sinx 1
= lim =
Tocos’x (L+1)(V2+42
x—g VZ2++2)
I \E—\,’l+sim¢ 1
= lim =
x-2  COs?X M2
lit VZ—V1+sinx _ 1
Hence, x—}& cos®x T a2
4

11. Question

Evaluate the following limits:

2 —smx —1

lim s
xiss (T J'
2 ——X
2
Answer
i v 2—sinx—1
Given, i} ———=—
x=yg ——‘()
2
o WZ2-—sinx—1 2= sm( y)
= lim >— = lim
S N G
2 \2
. V2—sinx—1 = /2—-cosy—1
= lim - 5— = 1111(1] >
<z (z-x) 77

Now, rationalize the Numerator, we get,

I VvZ2—sinx—1 I J2—cosy—1 j2—cosy+1
= lim = lim
x—g (E _ X)z y—0 y? J2Z—cosy+1
2
I VvZ2—sinx—1 I y2—cosy—1
= lim = lim
. (E_X)z y=0 y2 [\,’Z—cosy+ 1)
2
I VvZ2—sinx—1 I 2—cosy—1
= lim — = lim
. (g _ x) y=0 y2 [\,’2 —cosy + 1)



V2—sinx—1

I I 1 —cosy
= lim = lim
. (E_X)z y=0 y2 [\,*E—cosy+ 1)
2 \2
V2—sinx—1

2 sin

l, v 2—sinx—1 _ 1
Hence, 111& 7@_ )z =3
K— X
2 z

12. Question

Evaluate the following limits:

J2 —cosx —sinx

B

T
Zx
)

. . VZ—cosx—sinx
Given, lim

T 2
K—=— —X
2 2

lim

E——

Answer

m T ™
Now,x—>1,1—x—>0,letz—x=y

~ \2—cosx—sinx
= lim

y—=0

1

X=X
4

1

lim /2 —cosy+1
y—o ¥

. V2 — cos (g — y) —sin (g — y)
A _’I TE 2
G-

E_X

T LT, T
V2 — [cos; cosy + sing siny + sin—+
= lim

m .
4 COSy — cosgz smy]
y—0 y?
> _ |cosy |, siny cosy_siny]
 V2—cosx—sinx _ 2 NG + + N
= lim 5 =lim
S BCEN I
* 7]
2cosy
{7 _
. W2—cosx—sinx v2 V2 ]
= lim - 5 =lim >
3 (— - x) y=o y
4
- W2—cosx—sinx _  V2—+2cosy
= lim 5 =lim ————
I T y—=0 2
<5 (3%

_V2—cosx—sinx . 1-—cosy
= lim 5 =v2lim ———
T T
<5 (3%

E_X



V2 — cosx —sinx 2 sin? % 1
= lim 5 =V2lim —5*=x—
. (E _ X) y=0 ¥y 4
y 4 4
y 2
~ v2—cosx—sinx 1 __siny
= lim =2 x- x| lim
T s 2 4 " \y-0o ¥
G z
[2 - — si 1
V cosX — sinx
= lim - 5 =\E><2><E><1
< (3%
H lir VZ—cosx—sinx 1
T T @
13. Question
Evaluate the following limits:
. cot4x —cos4x
lim — 3
x> (T—8X)
g
Answer
i li cotdx—cos4dx
leen, 3-.'1—1-% (m—8x)3
Wherex - =, =—x = 0,let-—x =y
8 g 8
I cot4x —cos4x _  cot4x —cos4x
= lim = lim
— 3 3
e (m—8x) 5 8 (F-x)
T LS
_ cot4x —cos4x COt(g—X)4 —cos (g—x)‘*
= lim = lim
N O B3
I cot4x —cos4x I tan 4y — sin 4y
= lim = lim
wn  (m—8x)3 y—0 83y?
sin 4y .
" cot4x — cos 4x lim S 4y sin 4y
= lim = lim
s (m—8%)3 y—0 83y3
I cot4x —cos4x I sin 4y — sin 4y. cos 4y
= lim = lim
x_% (m—8x)3 y=0 83y3cos4y
" cot4x — cos 4x " sin4y(1 — cos4y)
= lim = lim
X (m—8x)3 y—0  83y3cosdy
" cot4x — cos 4x " sin 4y. (2 sin? 2y)
= lim = lim
X (m—8x)3 y—0  8%y3cosdy

cot4x —cos4x 2 sindy sin®2y 1
S — b4
X (m—8x)3 83y-0 ¥y y2 cos 4y




I cot4x — cos4x
=lim ———————
x—r% (T[_ SX)E

2 ¢ sindy . sinZ2y ? 1
=— (hm % 4) % (111]1 % 2) X4 X —
83 4y 2y lim cos 4y

y—0 y—0
y—0
I cotdx —cosdx 2 L4 1 x 4
=2lim ————=—(1x4) % *
I cotdx —cosdx 2x4x4
= lim =
x_% (m—8x)3 8x8x8
¥ cotdx —cosdx 1
=2lim ——=—
K (m—8x)3 16
H 111 cotdx—cos4x _ _1
ence, x_% {(m—8x)2 16
14. Question
Evaluate the following limits:
. COSX —cosa
hm ——M—M
-1 fx —+a
Answer
We have Given, lim————=
X—a VXE—va
. (X+ay ., (x—a
y COSX — cosa y —2sin 57— )sin{—
= lim————= =lim
X—a \."E— \."E X—a \.&— \."E
Now, Rationalize the Denominator
sin Xt a) sin - a))
COSX— cosa 7 7
= lim———— = —2lim Ax+4/a
x~a  yX—+a x~a X —ya(Vx++a) vy
. X — 1
. COSX— cosa .. (X+a _ sin X3
= lim————— = —2limsin im—s=5—=limyx++a
X—a \,-'E— \,-'E x—a X—a 5 x—a
I COSX — cosa 2 sin(a) 1 9.
= lim—————+—=—-2sin(a) X = x 2va
X—a \."E— \."E 2
. COsSX— cosa .
= lim————— = —2y/asina
X—a \."E— \."E
Hence, lim=————= = —2\/asina
X—a VXE—va

15. Question

Evaluate the following limits:

. ~/S+cosx -2
lim

E—T (TE — X)E

Answer

v 3+cosx—2

Given, lim 2

x—-m  (m—x)



If x -1, thent-x—-0,letn-x=y

. Vb+cosx—2  /b+cos(m—y)—2
= lim = lim

X—T (T[— X)z y—0 y2

. Vb+cosx—2 /b4 cosy—2
= lim = lim

K—TT (T[— X)z y—=0 y2

Rationalize the Numerator

!
= lim = lim
o (M—x)2 y—0 y2(y5+cosy+2)

/6+cosx—2  /b+cosy—2x(\/5+cosy+2)

Vb+ cosx—2 5—cosy—4
= lim = lim
x—n  (m—x)2 y=0y2(,/5 + cosy — 2)

/5 + cosx—2 Zsinz%

!
= lim = lim
x—n  (m—x)2 y=0y2(,/6 + cosy + 2)

. 2
sin
5+ cosx — 2 sy 1 1

v
=lim————=2xlim X — X

4 11113[\,’5 —cosy +2)
}I’—r

K—TT (T[ - X) 2 y—=0

ml‘-:‘m

5+ cosx — 2

v 1
= lim =2.—-,
4

K= (TII - X) 2

1
ﬂ+2

v+ cosx—2 1 1

lim————— =2 x—- X~
e (m—x)2 4 4

oW
= lim

/5+cosx—2 1
XTI (T[—X)z - 8

/5 x—2 1
Hence, lim yotcosx—2 1
x—m (m—x)? 2

16. Question
Evaluate the following limits:

lim cosvf; — cos\fq

E—d x—4d

Answer

We have Given, Jjmj $85vV*—cosva

X—a X—a

x++a fx—a
—2sin| Y A sin| X Al
cos /X — cosya 2 2

= lim = lim
X—a X—a X—=a \."E— \.'E(\."E“r \."E)

Now, Rationalize the Denominator

y cos X — cosya .
= lin——— = —21lim =
X—a X—a X—a [-\;‘E— \."E) 2




i S Vx— cosya 2 sin(Va) 1 1
= lim——— = -2sin(ya) X —=x =
X—=a X—a v 2\.‘5 2
fx — fq
. COSyX— cosya .
= lim———— = —sin(ya) x —
X—a X—a 2\,1'3

Hence, lim cosyx—cosya

X—a X—a

= —sin(y/a) x _E

17. Question

Evaluate the following limits:

sin \E —sin \/E

X—a

lim

HE—d
Answer

we have lim siny x—sinya

X—a

sinyx — sinya

VR VR)
v — 5% =Y
| 2sin ’”Xz a )cos (”X;J)
T (VA Va)

2 1 2
= 2lim |sin ¥ — x lim|cos ——
x—a VX — \."E 2 X—=a \."E'i‘ \."E
2
2 x1 L Ax—
=2 Xx1x—-xcosyax—
2 YoV
_ sinyx—sinya cosya
= lim =
x—=a X—a 2ya

18. Question

Evaluate the following limits:

-

lim —
x—=151n 27X

Answer

Z

We have Given, 111]1
x—1 5in 2mx

Here, x> 1,thenx-1-0,letx-1=y

1—x° (1—x)(1+x)
= lim = —_—
x—1§iN 2MX  x—1-0 sin 2mx
o 1-—%? (1-x)(1+x)
= lim— = —_——
x—18in 2MX  x-1-0 sin 21X
y 1 —x? = y(l+y+1)
1SN 21X yo0 sin 2n(y+ 1)

)



1 —x? = y(l+y+1)
= lim— = lim

x~15in 2MX  y—o0 sin2m(y+ 1)

1-x2  y(y+2)
= lim— = —
x=18in2mx  y—osin2my + 27

_1-x* y(y+2)
= lim 2 =lim———

x—15in2mMx  y—o0 sin 2my

2

lim—— ~lim(y +2) Y
= lim— = lim(y X
x—=18IN2MX  y—=0 . 2my
5111—2T[y X 2y

| 1-—x?2
= lim =2 x—

x—158in 21X 21

1 —x? 1
= lim— =——

x—158in 21X T
Hence, Jim =% — _1

x—1 5in 2mx ™
19. Question
Evaluate the following limits:
) T
f(x)—f _J
lim —— "7, where f(x) = sin 2x
K T
};—}I X ——
4

Answer

Given, f(x) = sin 2x

. . sin 2:\-:—51'112(2)
Since, li| ———*

:{—’z X—E

sin2x — sin?2 (E) sin 2x — sin (g)

= lmﬁ x— s = 1111& - T
X z ] X m 1
. . T ) . (T
sin2x —sin2 (—) sin 2x — sin (i)
= 11_1% X—E = 11_1.% X—E
X Yy 4 X ) 4

™ s s
Now,x—>1 andx—g—> 0,letx——=y

sin2x — sin2 (E) sin2 (y + g) -1
= lim T =lim
3{—'1 X — E y—=0 y
sin2x — sin2 (E) sin g + Zy) -1
= lim T =lim
3{—'1 X — E y—=0
~ sin2x —sin2 (g) ~ cos2y—1
= lim T =lim————
x—g X—g y=0 y



sin2x — sin2 (E)

. . 1—cos2y
= lim T = 1111(1}7
~ sin2x —sin2 (g) ~ 2sin’y
= lim T =- lmé
~ sin2x — sin2 (g) ~ sinyy?
= lim T =-2 1111(1] (—) Xy
Since, lim S _q
x—=0 X
s5in2x — sin2 (g)
= lim T =—2x0
. sin 23-:—51'112{%) _
Hence, lijj———=—*" =0
ot 3

20. Question

Evaluate the following limits:

. l+cosmx
lim——

x>1 (1-x)°
Answer

Given, lim
x—1

l+cosTix
(12

Now,x — 1,thenx—1—-0,letx— 1=y

o l4+cosmx . 1l+cosm(y+1)
= lim = lim

x—1 (1—-x)2 y-0 —y?2

o l4+cosmx . 1l+cosm(y+1)
= lim = lim

=1 (1-x)2  y-0 y?

. l+cosmx . 1-— cos(my)
= lim = lim

=1 (1-x)2 y-0  y2

1+ cosTX 2sin2 Y

= lim = lim

=1 (1-x)2  y-0 Y2

Tfy 2

y 1+ cosmx o1 sin =~ 2
= lim————= = 2lim X —

x—=1 (l - X)z y—0 % 4

y 1+ cosTx 51 m
=lim——=2xX1x—

x—1 (1—x)2 4
Hence, lim l+cosTx _ 1'[_Z

x—1 (1-x)2 2

21. Question

Evaluate the following limits:



. 1-x7
lim —
x—1 51 X

Answer

1-x%

We have Given, lim—
x—1 sinmx

Here,x—-1,thenx-1-0,letx-1=y

o 1-x? o (1-%)(1+x)
= lim— = lim ——
x=18INTY x=—1-=0 sinTx
o 1—x2 o (1-x)(1+x%)
= lim— = lim ———
x—15iNTY  x=1-0 sinTx
1-x2  —y(l+y+1)

lim— = ,
x—1sinmx y—o0 sinm(y+ 1)

1-x  y(y+2)
= lim— = lim——
x=18INTX y=0siNnTy + T
y 1—x2 y v(v+2)
= lim = lim——
x—»15inTmx y—o SIITY
2
y 1—x2 y y+2
= lim = lim—=
x=18inmx  y—oSINTY
my
o 1—-x% 2
= lim =

x—1 51N X 1y

-
Hence, lim——— = 2
x—1 5in 2Tx b

22. Question

Evaluate the following limits:

. 1—sin2x
lim —
ol 1+ cosdx

Answer

lit 1-sin2x
We have x—}& l+cosdx
4

~ 1-—sin2x (1 — sin2 (Y + g))
= lin} 1+cos4x hEEn I
x—=g ¥=% 1+ cos4 (y+g)
~ 1-sin2x (1 — sin (§+ 2}’))
= lim

= lim
x—%l +cos4x  y—0 1+ cos(m+ 4y)

I 1—sin2x _ 1-—cosZy
= lim = lim
x_% 1+cos4x wy—-0l1—cosdy

1—sin2x _  2siny

= lim

= lim —
Ky 1+ cos4x y—02sin?2y



2siny\’ ,
1—-sin2x y y
= lim im : 3
‘(_,E 1+ cos 4X v—0 (2 gin2 2y
( 2y ) 4

. . Sinx
Since, lim—— = 1, then
x—=0 X

1-sin2x 1xy?
= lim
P_1 +cos4x 1x 4y?

I 1—sin2x 1
=lim——————=-
Y_,E 1+cos4x 4

1-sin2x 1

Hence I‘:lf1+»::c:sa‘=n-.' 4
4

23. Question

Evaluate the following limits:

l+cosx
lim————
=T fan” x

Answer

. . 1+cosx
Given, lim —

x—r an<x

As we know, tan?x = sec?x - 1

. 1+4+cosx  1+cosx
= lim———=1lim ———
x—m tanZx x—msecix—1
1+cosx = 1+cosx
=lim———=1lim ———
x—n tan?x xomw_ 1 1
cos?x
1+cosx _  cosx.(1+ cosx)
= lim ———— =lim
x—m tanZx KT 1— cos?x
y 1+cosx cos?x.(1 + cosx)
= lim ——— = lim
x—m tan?x x—=u {1+ cosx) (1 — cosx)
1+cosx . cos’x
= lim ———=1im
x—m tan?x x—m 1 — COSX
I 1+ cosx 1
= lim =
x—m tan2x 1—(-1)

1+cosx _ 1

Hence, = lim———=
x—m tan<x 2

24. Question

Evaluate the following limits:

5
4n

n—x

“'E \
lim nsin cos
11

Answer

T
lim nsin ( ) cos (

n—sco 4 411)



Divide and multiply by 2, we get

= 1111_1.1;D nsin (%) Cos (%) = 1111_1.1;2 nsin (%) Cos (%)] X %
T m 1
) = limn 31112— X =

T
= lim nsin (—) Cos (
4 n—co 2

n—co n 4n
1
Now, n — eo, then i (I!,let—1 =y

= lim nsin ( i ) COS (ﬂ ) lim ! sin1T ¥ !
n—co 4n 4n N y—=0y 2 n

o my ey 1 (sm(3)y)
= lim nsin (4—) Cos (—) =—lim————

n—co n 4n 2y=0 y
(T
I . (T[) (TE) 11 Sm(i)fb") T
= lim nsin|—)cos im——— X -
psco 4n 4n/  2y-0 g 2
I ( T ) (TE ) 1 1t
= lim nsin Co — X —
n—oo in 4n 2 2
lim nsin () cos () =
= lim nsin co —
n—co 4n 4n/ 4
Hence, lim n 3111( )cos (1) = -
n—co 4n
25. Question
Evaluate the following limits:
. 4. [ a
lim 2" 15111[—J
n—x a0
Answer
We have lim 2%~ 15111( )
n—co
lm2°sin(%) = lim 2, sin ()
= R I
11~¥1 sin on nanLzl sin om
= lim2®~! sin( 8 ) lim 2" sin 8
n—co 2n n—eco 21 2n
Now, n — oﬂ,l—l1 — Oandleth=1/n
1
. .. fa 2h a
= lim2" 5111(7) 11111 .sin—
n—co 2 021 ok
. a
2% (5111—1)
a 2h d
= lim2* !sin =lim—.— . —
n—co (2 1) h—o21 il 21—1;
2h

. sin B
We know, gm(l]T = 1 then, we get

a a
. —1 _.: _ =
= lim2™ *sin (—211) =3

n—coco



Hence, lim 22~ !sin (z—an) =2

n—oco

26. Question

Evaluate the following limits:

. [ a J
sin| —
-1
lim

—x . b )
S| —
~1

-

Answer

in(2
We have lim %{%

n—oo sin|—
EYil

1
Now,n—oo,==h—=10
n

a
_7a limsin| —
| 5111(§) h—0 (21_11)
= lim by b
n—+co .
sin | 55 lim sin (—1)
h—0 25
T
. . “2h/ @
lim sin—5—.—
. a h—0 I 2h
| sm(ﬁ) 2h
= lim TR
"% sin (ﬁ) (ﬂl)
Liniljsin %]E £1
I 2k
2h

. sin(in) a
Hence, lim L ==
n—co sin(ﬁjl b

27. Question

Evaluate the following limits:

-

X" —-x-2

lim — —
== (X7 +xX)+sm(x+1)

Answer

. %% —x—2
We have lim ———
x—=—1 (%% +x)+sin(x+1)



xZ—x-2 x?2—x—-2

I = Ii
e (x24+x) +sin(x+ 1) xHI—llx(x+ 1) +sin(x+ 1)
y x2—-x-2 . (x—2)(x+1)
e (x2+x)+sin(x+1) xHI—llx(x+ 1) +sin(x+ 1)
y x2—-x-2 y 1
T+ sin(x+1) ol X(x+ D + sin(x+ 1)
(x—2)(x+1) (xX—2)(x+1)
y x2—-x-2 y 1
= lim = lim .
x~=-1(x2+x) +sin(x+1) =x=-1_ X + sin(x + 1)
(x—2) (x—2)(x+1)
y x2—-x-2 y 1 1
= lim = lim .
x=-1(x2 +x) +sin(x+1) x=1 (x—2) sin(x + 1)
X+ o
(x+1)
y x2—-x-2 y 1 1
i) (x2+x) +sin(x+1) ol (x—2)| _sin(x+1)
lim x+ lim ——~—
| x—-1 =1 (X+1)
y x*—x—2 ( 1 ) ( 1 )
= lim = X
x—-1(x2+x) +sin(x+1) \-1-2 (-1)+1
y x2—-x-2 1
= lim =—=00
x—-1(x2+x) +sin(x+1) 0
. %2 —x—2
Hence, lim —/———— =

x——1 (¥ +x)+sin(x+1)

28. Question

Evaluate the following limits:

5

X" —-x-2

hm — —
=2 xT —-2x +sm(x—2)

Answer

%% —x—2

We have lim

=

w—=2 X% —2x+sin(x—2)

. x2—-x-2 . (x—2)(x+ 1)
lim , = lim ,

x~2%2 — 2x +sin(x— 2) x—2x?—2x+ sin(x—2)
y x2—-x-2 y 1

im = lim :

x—2%2 — 2X +sin(x— 2) x—2_X sin(x — 2)

XFI T E-—2)E+D

I K ox 2 lim (x+1 !
“2xZ — 2% + sin(x—2) 2 (x+1) - sin(x — 2)
(x—2)
I K ox 2 lim (x+1 !
c2xZ — 2% + sin(x—2) s (x+1) lim(x) + lim sin(x — 2)
| x—=2 x—2 [:X_ 2)



x2—-x—-2 1

= lim =(2+1 .
x—2X? — 2X + sin(x— 2) = ( ) 2 + lim sin(x—2)
x—2 (X— 2)

I x2—x-2 [ ]
=>xl—l}%x2—2x+sm[x 2) 2+1

w—x—2
Hence, 1111127= 1
x—2 X* —2x+sin(x—-2)

29. Question

Evaluate the following limits:

lim (1 —x)tan[ ?J

x—l

Answer

We have lin}(l —x)tan (ﬂf)
X—*

When, x - 1,x—1—0,letx—1—ytheny —= 0

p—

X
= Ll_l}}l:l —Xx)tan = (xl-lileo —(x—1)tan (E)

)(y+1)

B3 A

= lim{1 —x) tan = —lim ytan(
x—=1 y—0

= Ll_l}}l:l —Xx)tan =— 11;131] ytan( + = > y)

B |

T
= Ll_l}}(l —x)tan LIE}] y (cotiy)

ﬂ%ﬂ%ﬂ%@ﬂ%

R

. ¥
= 11111(1 X) tan = lim
}'"Otang
L m2
. 20T
= lim(1 —x) tan| —) = lim
Pi[: ) ( 2 ) y—=0 tan%

X 2
= Lliz}(l —Xx)tan (E) ==
Hence, 11111(1 X)tan (ﬂ?)

30. Question

Evaluate the following limits:

11111 l—tanXx
}._,_ 1—+f2sinx
Answer

1-tanx

We have llnllfl \,25111\'

If th = 0,let
- — ——= —— =
X 3 enx 2 ,1et X 4 \i



. 1—tanx . 1—tany
= lim—————=lim————
x—% 1—+2sinx y—-01—+2siny

s

~1—tanx ~1-tan (Y"‘g)

= 11111;# = lim T
x=z1—V2sinx y=01 — V2 sin (y + ?)

. tana+tanb
Since, tan(a+ b) =

l=tanatanhb
sin(a+b) = sina.cosb + cosa.sinb

By putting these , we get

i
1—( tanz + tany )
4

1 —tanx 1 +tanz.tany
=lim—————=lim
Ty _ [t . m . I
x-g 1 —V2sinx  y=01 /2 (cosg + cosy. smg)
1+ tany
. 1 —tanx | (1_ (1—1:3113,1))
=lim—————=lim .
xsgl— V2sinx y=01 2 (5111}’ 4 Los Y)
V2 \,‘E
1—tanx 1—tany—1-—tany

= lim—— = lim
x—%l —2sinx y—0o(l—tany)(1—siny + cosy)

I 1—tanx . —2tany

=lim————=lim

el — V2sinx v-0o(l—tany)(1l—siny + cosy)
1—tanx tany x 1

lim —————= -21Ii
= xl_l,%l —/2sinx ylEcIJn(l —tany)(1— siny + cosy)

1—tanx tany x 1

= lim——————=lim
o] — V2 sinx 1.-—»01111}}(1 —tany) lintl}[l — siny — cosy)
y= y=

. (tany
lim (—) Xy
1—tanx -
= lim ' y=0 ¥

————=1im
el — V2sinx ],r—oolil'%(l —tany) 1111(1}(1 — siny — cosy)
y= y=

tan

F:l

Since,

I 1—tanx . 2y
= [l ————— = —lIm
x_,gl—\ﬁsinx y=0(l1-y)(1-y—-1)

I 1—tanx y 2
= lim—— = lim
xonl— V2sinx y-0l-—y

I 1—tanx
=limp——=
xonl— V2 sinx

liI 1-tanx _
Hence, X_E 1—/Zsinx
4

31. Question

Evaluate the following limits:



. ~J2+cosx —1
lm —
X—T (n_x)-
Answer

. . |2 x—1
We have Given, ]jm Y2feesx—1
X—=T0 (11—:(]2

Ifx »mthenx—m=0letx—m—y

. v2+cosx—1 . W24 cosx—1
=lim————n—= lim 77—
x—m  (M—x)? x-m—0(—1)2(x —m)?
_ V2+cosx—1  f2+cos(m+y)—1
= lim = lim
KL (m—x)2 y—0 y?
. V2+cosx—1  f2—cosy—1
= lim = lim
KT (T[—X)z y—=0 y?
- lim v2+cosx—1 lim (y2—cosy—1)(y2—cosy—1)
o (M—x)2 y—0 y2(y2—cosy +1)
. v2+cosx—1 1 —cosy
= lim >— =lim ——
=n  (MT—X) y=0y2(,/2 —cosy + 1)
y VZ+cosx—1 y 251112%
= lim = lim
x—n  (m—x)2 y=0y2(,/2 —cosy + 1)
sin
o VIFesi-1 [ 1 1
=lim——————=21lim| | XX
w—n  (mM—x)2 y—=0 % 4 1111}]\,’2 —cos0+1)
y—
I Vv2+cosx—1 5 1 1
=M —————— = 2 X X —(——
X—T (m—x)2 4 \2—1+1
I Vy2+cosx—1 1
=lim————=-
XTI [:Tlf—}!ti)2 4
Hence, lim v 2+cosx—1 _ E
xem  (m—x)? 4

32. Question

Evaluate the following limits:

. v’cosx —v’sinx
lim
x—7/4 Xx—-n/4
Answer
Jcosx

lim ———
n j—

}.’—'E X

Rationalizing we get,

yeosx— vsinx  y/cosx + vsinx

= lim X
T — . o
x-% X—g \/ COSX ++/sinx




CoSX — sinx

= lim T
x—=g (x — 1) (\fcosx + x,’sinx)

As, X — — x———>Oletx—E=y
4 4

Therefore, y - 0,

_' (cos( )—sm( +y))
B (o i)

5 osy—ismy [—cosy+ —smy]

= lim

v

—=0

’ i-:-::os —isin + i-:-::os +isin
y I ¥ 2 v 2 ¥ 2 y

!
. —/2siny
=lim
y—0
y L osy—i3111y+ il:c:-sy+ L51113,2
V2 V2 V2 V2
-1
1
1
2a
. y/Cosx —/sinx 1
Hence, 111]-.11—1'[ = —21
¥=y X — z

33. Question

Evaluate the following limits:

1——
lim —— %
x—=1 sin7m(x —1)
Answer

1

. 1-=
We have Given, ljj—x
x—1 sinm(x—1)

if x»>1then,x-1-0letx-1=y

1
l_i . x—1

=lim——— = lim —
x—=1sinm(x—1) x-1-oxsinm(x— 1)

1

7% . y
=lim————=lim———
x=1sinm(x— 1) y-osinmy(y+ 1)
1
1-—- 1
= lim——% — — lim

x-1sinm(x— 1) y-osinmy(y+1)
y



1
1—£ 1

= lim = .
x=1sinm(x—1) . fsinmy
.LIE(]](}’—F 1) x ]l'rlEtlj(y e .TII)
1- % 1
= lim =
x=isinm(x— 1) (1)(1xm)
1- % 1
= lim—————=-
x=1sinm(x—1) =@
Lt
Hence, ljjm —=x— -
x—1sinm(x—1) T
34. Question
Evaluate the following limits:
. cot’x —3
lim
<l cosec x—2
Answer
[cosec2x - cot?x = 1]
cot’x—3  cosec’tx— 4
im— = lim———
x_.%cc:-secx— 2 x_,% cosecx—1
[Applying, a2 - b? = (a + b)(a - b)]
_ cot’x—3 . (cosecx + 2)(cosecx — 2)
im————= lim
x_.%COSECX— 2 x_% cosecx— 2

cot®x—3

=2+2=4

li1
Hence, x—}& cosecx—2
6

35. Question

Evaluate the following limits:

2 —cosx —sinx

lim .
x—7 (4x —m)°

Answer

) lil JZ—cosx—sinx
We have Given , 1&4@3_“]2
T4

Now, ifx—>gthen X—E—) Oletx—gey

 v2—cosx—sinx | /2—cosx—sinx
= lim (ax—m)? = lim p—
:{—’I :{—I—‘O (4)2 (X — E)
i . T
. V2—cosx—sinx V2 - ‘305(}"“1) —sin (Y"‘z)
= lim = lim
-~ (4x—m)2 y—0 16y2

Here, cos(a+b) =cos a.cos b - sin a.sin b



And, sin(a+b) = sin a.cos b+cos a.sin b

I V2 — cosx —sinx
= lim
Kot (4x—m)2

7 — T sinvsin®y — (si I in
V2 — (cosycosz —sinysing) (smycos4+cosysm4)

= 1'
y=o 16y

| V2 — cosx —sinx
= lim
e (4x—m)?

1 1 .1 1
—_ —_— i —_— I i —_— —_—
V2 (cos .—— sinv. _) (3111 — + COSYV. _)
= lim y\'z y‘”z 3"‘2 y‘”z

y—=0 16}’2

I V2 — cosx —sinx
= lim
K (4x—m)2

1 1
[2 — —(cosy — siny) — —=(sin v + cos
V E( sy ) ﬁ( y )

= lim
y—=0 16}’2

I V2 — cosx —sinx
= lim
Kot (4x—m)2

V2 — !_li [(cosy —siny) — (siny+ cosy)]

=i Al
y=o 16y

| V2 — cosx —sinx
= lim
e (4x—m)?

V2 — a’_lj [(cosy —siny) — (siny+ cosy)]

= lim

y—=0 16y?

" V2 — cosx —sinx " V2(1 —cosy)
= l1m = lim———

-~ (4x—m)2 y—0 16y2

y 2

I V2 —cosx—sinx 2 i siny 1
= 11Im = —Iim W —

e (4x—m)2 8 y—o| < 4

4 2

y V2 — cosx — sinx 1
= lim =

e (4x—m)? 162

Ii VZ—cosx—sinx 1

Hence, xl_I.I& (dx—m)2 1647

36. Question

Evaluate the following limits:

T ). A
——X [sinX—2cosX
lim
H——

2

i

—_—
o)A

—XJ—COTX

Answer



. . (E—x) sinx—2 cosx
We have Given, lim-=

T
L (——x)+cotx
x— =

T .
=—X|sinx—2cosx

(ysin(§-) ~2co5(3 )

= lim
y—0

= lim
m
K—==

* (3-x)+cotx

T .
(—— x) sinx — 2cosx

y+cot(3—y)

| . [ycosy— 2siny
= lim ~*— = lim (—)
" (E_ x) + cotx y—=0 1+tany
sin
(E—X)SiIIX—ZCOSX cosy — 2. y}’
= lim = lim
ny T m fany
x—3 (2 X)Jrcotx ¥ 1+_y
(E—x)sinx—Zu:osx 1-2 1
= lim = Y
x——% (g— x) + cotx 1+1 2
H I (g—x) sinx—2 cosx 1
ence, 111%W -3

37. Question

Evaluate the following limits:

COSX —SINX

lim
L i ) .
1 I_X (cosx +smX)

Answer

cosx—sin x

We have Given, lim}

T .
X (;—x)(cos x+sin x)

if th 0let =
- —— T
ifx - thenx —7 etx—, =y

cosX—sinx

C0S8 &4— y) — sin @+ y)

= lim
y—=0 -y

= lim =
(E - x) (cos X+ sin x)

K——

a

cosX—sinx

(cs (T3] =5 (3+))

= lim
X~y (E - x) (cosx + sinx)
™ LT, T .
) (cos— cosy — sing sin V) — (51111 cosy + cosy siny) ]
= lim
- il (T
y=0 —y(cos (E—i_ y) + sin (E+y))
cos _sin _ cos_ sin
. c0SX—sinx . 2 V2 V2 2
= lim = lim T T
x—g (E - x) (cosx+sinx) ¥Y~0—y (cos (1 + y) + sin (E + y) )
_ 2siny
I C0S X —sinx y V2
= lim =lim
x—g (g - x) (cosx+sinx) Y~%—y (cos (g + y) + sin (g + y) )



cosX—sinx

= lim -
x—=z (E — x) (cosx + sinx)

= /2 lim (siny) -
y=0 ¥V " lim (cos (g+ y) + sin (g+ y))

y—0
I CoSX—sinx 7 x 1 1
= lim =2 X1x
it (10 . 1 1
x=z|\7— X)(cosx+sinx) — 4=
4 (4 ) V22
. C0S X —sinx 1
=:-lm111( )( )ZX’EXT
x=zlg—XJ(cosx+sinx =
2\4 \ﬁ
| cosx—sinx V2 x 2
= lim =
=g (g— x) (cosx + sinx) 2
I CoSX—sinx L
= lim =
x~% (g - x) (cos X+ sin x)
Hence, the answer is 1.
38. Question
Evaluate the following limits:
. X
1-sm =
lim =
X7 X [ X . X
COS—| COS— —5l—
2 3 3
Answer
X
1 —sin (i)
= lim
X X X X
K—Tr 22} —ein2 2  —_gin=
(cos (4) sin 4) (cos4 sin 4)
1—sin (E)
= lim 2
XTI ( X . X)E ( X . X
cosz —sing) |cosy +sing
1—sin (E)
= lim % }2‘; <
X—T —_ T — —_ i —
(1—sin 2) (cos4 + sin 4)

= lim
(

= X oinX

KoM cos4+51114)

V2
2

1
= 5
Hence,

. (X

y 1 —sin (i) 1
im %

¥TM Ccosy COS§—5111§ _\f_i
2 4 4



Exercise 29.9
1. Question

Evaluate the following limits:

. l+cosx
lim———
=T fan” X
Answer

l+cosx

As we need to find lim

x—m tan®x

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or «/o Or =-, .. etc.)
Let Z = lim = lim ===t 2 g (indeterminate form)

x—m tan®x x—m tan?m 0

l+cosx

. we need to take steps to remove this form so that we can get a finite value.

Tip: Similar limit problems involving trigonometric ratios are mostly solved using sandwich theorem.
sinx tanx
=1

lim = lim
x—=0 X x—0 X

So to solve this problem we need to have a sin term so that we can make use of sandwich theorem.

Note: While modifying be careful that you don’t introduce any zero terms in the denominator

. l+4cosx
As, Z = lim

x—m tan® x

Multiplying numerator and denominator by 1-cos x, We have-

1+ cosx 1-—cosx

Z = lim *®
x—m tan?x 1 —cosx

. 1-cosx
=>7Z=lim——
x—m tan® x{1—cosx)

{As 1-cos2x = sin®x}

.2

. sin®x
=>7Z=lim——
x—m tan® x{1—cosx)

sin® x

) 1 .
= Z= lim x lim

x—=ml-cosx yemtan®x

sin? x

lim

= 7 x lim
x=ml —CcoST =x—wtan?x

, 1. sin?x
= Z = -lim
2 x—=mntan?x

To apply sandwich theorem, we need to have limit such that variable tends to 0 and following forms should

. Sinx ., tanx
be there lim— = lim =1

x—=0 X x—=0 X

Here x— 1 so we need to do modifications before applying the theorem.
As, sin (1-x) = sin x or sin (x - 1) = -sin x and tan(m - x) = -tan x

. we can say that-

sinZx = sin?(x-nt) and tanx = tan?(x-m)

As x>

L(x-m) -0



Let us represent x - m with y

1 . sin®(x—n 1 sin?
~Z=7 lim ¥=5 =7

(x—11)—0tan?{x—m) y—0 tan®y

Dividing both numerator and denominator by y?2

(sinZw)

lim(m:l
=7 =1¥20 Y ' fUsing basic limits algebra}
2 lim(tany)

Y=o ¥
. sinx . tanx
As, lim =1 =1
x—=0 X x—=0 X
1 1 1
S Z =—%-=-
2 1 2
L 1s l+cosx 1
slim—— ==
x—mr tan<x 2

2. Question

Evaluate the following limits:

. cosec'x—2
lim———
x> cotx —1

Answer

Y cosecZx—2
As we need to find xl_l}%icotx—l
We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or «-, .. etc.)

i z
. 22 . cosec?( —|-2 2 =2 [ .
Let Z = lmgrw = lim n{“) G e (indeterminate)
xor cotx-1 g cot;—l 1-1 1]
4 4

. we need to take steps to remove this form so that we can get a finite value.
Note: While modifying be careful that you don’t introduce any zero terms in the denominator

cosec®x—2

AsZ = lim

L cotx—1
T4
2
2 N
_ cosecxX(1—5eomzy) | cosec?x(1— 2sinx)
= 7 = 1111'11 1 = lim X (1=t )
I T cotx(l—tanx
X cotx (1 ——= X
4 (1-Cotx N
COSeCc X
veotx =

EeCcx

secx cosecx(1— 2sin’x)

~ Z = lim
x—'g 1—tanx

1-2sin® x)

1-tanx

= 7 = lim (secx cosec x) x lin;f(

X—3—

{Using basic limits algebra}

s m . [1-2sin’x ~ {1—2sin’*x
= Z = sec— cosec— Xlim| ——— | =2 xlim| ——
4 4 ""E 1—tanx TV 1—tanx

K——



P
"+ (1- 2sin?x) = cos 2x — 1Ttan X

1+tan® x
1—tan’x
==
L7 — 2 Jim | LT REnX
Xl 1—tanx
4
2 — 9%l 1—tan’x
= x lim
X (1—tanx)(l+ tan?x)

As, a2 - b2 = (a+b)(a-b)

l+tanx

(1—tanx)(1+tanx) -2 11I
(1 tanx)(1+tan®x) 1+tan®x
s

=7 =2X 1111;1f

Now put the value of x, we have-

) 1+tant 2
nZ=2 (1+tanzg) =2x (E) =2

Hence,

 cosecix—2
lim———=2 ....ans
x—-% cotx—1

3. Question

Evaluate the following limits:

. cot"x—3
lim ————
x> COSECX — 2

Answer

cot®x—3

As we need to find Llfi_msecx_z

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or «/o Or -, .. etc)

Zx-3 . cot’T_3 (v3)*-3

o ., .
LetZ = 1111;1f =li|—%—= = - (indeterminate)
cosecx—2 }_,_._cosec;—Q 2-2 0
&

. we need to take steps to remove this form so that we can get a finite value.

Note: While modifying be careful that you don’t introduce any zero terms in the denominator

cot®x—3

AsZ = 1 urcosecx' 2
&

As, a2 - b2 = (a+b)(a-b)

(cotx—y3)(cotx+y3)

= lin
‘(_E cosecx—2

cotx— \,"E)
cosecx—2

= Z = lim (cotx + v3 )lm;f(

K——
=]

cotx—/3 )
cosec x—2

:z_(cot ++/3 )mgr(

=7 = 2\.‘@111]11f (—mm_ ﬁ)

Kt “COSECXK—2



Multiplying cosec x + 2 to both numerator and denominator-

, cotx—y3 Y fcosec x+2 . (cotx—y3)(cosec x+2
Z= 2\,"51111;[( : )( ) = 2y/3 ligy 2BV ]
o “COSeCX—2/ \cosec x+2 L cosec-x—4
& &

Z= lnq(cosequ- 2) % h“ﬂr cotx—y3

21—
. MTrosec<x—1-3
6

As, cosec?x - 1 = cot? x

cotx—/3

=8v3 x m]]r,:cotw-.-—u,a](wt‘“"’a]

cotx— -\,3

Z=2V3 (cosec +2) % 1111;1f

1 1 843
=83 lir BVIX——==-—"==4
=Z v I‘lfcot\'+\,3 v cot;+\,'3 24/3
&
cot®x—3
111 — =4
NTeosecx—2

X—=

4. Question

Evaluate the following limits:

. 2—cosec’x
lim ————
x>3 l-cotx

Answer

COSEC X
As we need to find 1111}—1 e

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or -, .. etc.)

™ z
2—cosec®x . 2—cosect— 22 o .. .
Let 2 = mgr 1— = limy 1 cot“d_— (2) =% (indeterminate)
L n

1-1

. we need to take steps to remove this form so that we can get a finite value.
Note: While modifying be careful that you don’t introduce any zero terms in the denominator

ASZ = lin]]rE—coseczx

X—3—

1—cotx

cosec?x - 1 = cot®x

~ 1—(cosec?x—1) _ 1-—cot’x
= lim = lim—
x—-% 1 —rcotx x—-% 1 —rcotx

As, a2 - b2 = (a+b)(a-b)
Thus,

{1 —cotx)(1+ cotx) .
Z = lim = lim(1 + cotx)
x—% 1— cotx x—%

bl
L= l+c0tz=l+l=2

Hence,

. 2—cosec®x
11111;— =2 .....ans

x—s 1l-cotx
3



5. Question

Evaluate the following limits:

. ~J2+cosx —1
llim—m-———

X—T (T‘E — X)-'
Answer

v 2+cosx—1

As we need to find lim -

X—TT m—x)

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or «/w or ©-x, .. etc.)

. v 2+cosx—1 . v 2+cosm—1 v2—1-1 o .. .
LetZ = lim = lim = = - (indeterminate)
xom (mx)? xom  (m-x)? (m—m)= 0

. we need to take steps to remove this form so that we can get a finite value.

Note: While modifying be careful that you don’t introduce any zero terms in the denominator

. |2+cosx—1
AsZ =lim*———
K—TT (1'[—:{]

Multiplying numerator and denominator by v(2+cos x) + 1,we have-

V2+cosx—1 4/ 2+cosx+1

Z = lim
x—-m  (m-x)* V2+cosx+1

2
=7 = “I]l {\,‘2+cosx:l -1?

x—m (mM—x) %y 2+cosx+1

{using a? - b? = (a+b)(a-b)}

. 24+cosx—1., 1
=7 =lim lim ———
x—m (M—x)% xomy2+cosx+1

{using basic algebra of limits}

1 . l+cosx 1., l+cosx
=7 = ————Iim =-lim
y2+cosm+1 g (M—x)2 2 yqr (M—x)*

As, 1+C0s X = 2c0s2(x/2)

Tip: Similar limit problems involving trigonometric ratios along with algebraic equations are mostly solved

. . . sinx . tanx
using sandwich theorem. lim = lim =1
x—=0 X x—=0 X

So to solve this problem we need to have a sin term so that we can make use of sandwich theorem.

“sin(m/2 - X) = cos X

Asx-om=n-x-0

Lety =m-Xx
1., 2sin?(Z
Z=-lim—; )
2y—=0 ¥

To apply sandwich theorem we have to get the similar form as described below-

. sinx
lim— =
x—0 X



~o0 (7 - ¥
y—=0 E) x4 y—=0 2
4
Hence,
y y2+cosx—1 1
im——-=- ....dNS
X—T0 [:']'I.'—}XL)2 4

6. Question

Evaluate the following limits:

. l+cosec™x
lm ——
=7 cottx

Answer

o i Lreesee’x
As we need to find AT cot?x
B 2

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or «-, .. etc.)

am
. 1+cosec’x . 1+C°SECZ(?) 1+1 2

Let Z = lim_ o = lim = =-=
s cot*x L co 2{ ) o 0

. Z is not taking an indeterminate form.
.. Limiting the value of Z is not defined.
Hence,

~ 1+cosec’x
p ————— =
T cot?x

}.’—'2

Exercise 29.10

1. Question

Evaluate the following limits:
. 5% —1

S

Answer

=X
. \ -1
As we need to find lim —
x—=0V4+x-2

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or -, .. etc.)

. 5%-1 ) 591 1-1  0,. \
Let Z =lim——— = lim—— = — = ~ (indeterminate form)
w0 VA +x-2 w0 v A+0-2 2-2 0

. we need to take steps to remove this form so that we can get a finite value.

(a¥-1)

TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalim =loga
x—=0 X
and lim 282 _ 4
x—=0 X

Note: While modifying be careful that you don’t introduce any zero terms in the denominator



. s¥ 1
As Z = lim——
x—0yVE+x-—-2

Multiplying both numerator and denominator by v(4+x)+2 so that we can remove the indeterminate form.

. , 5%_1 Va+x+2
2= lIm—— X —
x—=0VE+x—2 v ad+x+2

. S¥— 1 a+x+2
=7 = lim S e
x—=0 (yad+x) -22

{using a2 - b2 = (a + b)(a - b)}

(5% —1)/d+x+2 (5% —1pfd+x+2

=7 = lim = lim
x—=0 4+x—4 x—=0

Using basic algebra of limits-

(5*-1)

X

=M
Z =1im& " Y x 11113\,*4 +x+2={/4+0+ 2}1111%I
- X— X—

x—=0

=X_
=7Z=4 limu

x—=0 X
x_
Use the formula: lim &= = loga
x—=0 X
~Z=4log 5
5¥-1

Or, lim —= 4logh

x—0VE+x—2 -
2. Question
Evaluate the following limits:
. log(1+x)
lim ——=
=0 3% _]

Answer

As we need to find lim loff{lzx]

x—=0 -

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or -, .. etc.)

log(1+x)
3%

. log(1+0 log1 o .. .
= lim 280t _ st S (indeterminate form)

LetZ = lim 5
x—p 3°-1 1-1

x—=0

. we need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalingg =loga
x=0 3
and Jim 2849 _ 4
x—=0 X

This question is a direct application of limits formula of exponential and logarithmic limits.

x_
Use the formula: lim &2 — log aand lim log (1+x) _ 1
x—=0 X w—0 x
x—=0 38-1

To get the above forms, we need to divide numerator and denominator by x.

logl1+x) h.mlog(Hx]
~Z = lim—#&— = %y {using basic limit algebra}
x—0 2]&13% -

=>7Z= @ {using the formulae described above}



Hence,

" log(1+x) 1
e 35— 1 ~ log3

3. Question

Evaluate the following limits:

X —X -
., a +a -2
llm ——
x—0 X~
Answer
. , Xpa % 2
As we need to find lim >~———
x—0 X

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/« or «-x, .. etc.)
X_2 %4a"%-2 1+1-2

. a%+a . A& o .. .
Let Z = lim——— = lim——— = ——— = - (indeterminate)
x—0 X x—0 X

- we need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalin&% =loga
x—0
and Jim 2849 _ 4
x—=0 X

. at+a X2 . a ¥(a™X_2a%41
AsZ =lim——F— = lim 2 & 22 1)

x—=0 X x—=0 X
2H_ o X X_132 .
L7 = ]jmw = lim,u {usmg (a+b)2 = a2+b2+2ab}
x—0 a¥ x? x—0 arx?

Using algebra of limit, we can write that

. x_n\E o1
Z = lim (a ) x lim—

x—=0 X x—0 &
. (a¥-1)
Use the formula: lim——=1loga
x—=0 X

~Z = (log a)za—lo = (loga)?

Hence,

a*+a*-2
. — 2
LI_I}':I'—XE (loga)

4. Question

Evaluate the following limits:

X
.ooa -1
lim n=0
x—0 bm‘ -1
Answer
. . am—
As we need to find lim
x—0 b7¥-1

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or -, .. etc.)

aMmo_y 1-1

mx_q - 0
Let Z = 1j 3— =1i - — = = i 111 -
L_I.Ié T Ll_l}tlj o, = 1, — p (ndeterminate form)

.. we need to take steps to remove this form so that we can get a finite value.



(a¥-1)

TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalim =loga
x—=0 <
and hnlw =1
x—=0 X

This question is a direct application of limits formula of exponential and logarithmic limits.

To get the desired forms, we need to include mx and nx as follows:

mx e
A Z = limi = lim
x—0 b1¥-1 x—=0 b —Lnx
nx
aMmE_y
m,,
=7 = —lim 58,
n 1
x—=0 nx

Using algebra of limits-

mx __

m Lll% mx
— box — 1

n
im———
x—0 X

x_
Use the formula: limg =loga

x—=0 3

_m lega

n=0

n logh'’
Hence,

" a™—1 mloga
im

=— ,n=0
x=0b™* —1 1 logh .

5. Question

Evaluate the following limits:

x 4
. a - +b -2
].1111 _—
x—0 X
Answer

\ . Xih¥-2
As we need to find lim >
x—0 X

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or -, .. etc.)

. a¥+b*-2 . a’+b%-2 1+1-2 0 . .
Let Z = lim = lim = =3 (indeterminate form)

x—0 X x—0 X 0

. we need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalin&% =loga
x—0 3
and Jim 2849 _ 4
x—0 3

This question is a direct application of limits formula of exponential and logarithmic limits.

To get similar forms as in a formula, we move as follows-

. a¥4+b¥-2
As Z = lim
x—=0
. a¥—1+b%-1
=27=lim————
x—=0 X

Using algebra of limits we have-



a¥—1 b*—1

Z = lim + lim
x—=0 X x—=0 X
X_
Use the formula: lim &—= = loga
x—=0 X

“Z=loga+logb=Ilogab
Hence,

a*+b*-2
“an =logab

x—=0
6. Question

Evaluate the following limits:

9}; " 6)\: 3 4};
lim
x—0 X
Answer

. . 9% 268 gt
As we need to find lim———
x—=0

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or -, .. etc.)

o 9F-ze¥4a¥® . 9%-26%44%  141-2 0 . .
Let Z = lim — = lim = = - (indeterminate)
x—=0 X x—=0 X 1] 0

.. we need to take steps to remove this form so that we can get a finite value.

(a¥-1)

TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalim =loga
x—0 X
and lim 284 _ 4
x—0 X
— Ky aX M2 %% o
AsZ = hmw — lim (3% 2.32.2 +(2%)
x—0 ® x—=0 X

E_ X2

£Z = limZ 22 )
x—=0 b 4

{using (a-b)? = a2+b2-2ab}

Z = lim (33_23)2

x—=0 X

To apply the formula we need to bring the exact form present in the formula, so-

. 3¥ 1281
Z = lim (—)
X

x—=0

2

{Adding and subtracting 1 in numerator}

. 3% 2% 132
=Z = lim ( - )
w—0) X X

Using algebra of limits-

. 3% . 2% 2
Z= (11111—— lim )
x—=0 X x—=0 X

x_
Use the formula: limg =loga

x—=0

2
“Z=(log3—log2)?= (log g)

Hence,



lim
x—=0

9% —2.6%+ 4~ (1 3)2
X2 ~ %3

7. Question

Evaluate the following limits:

S - S o, L |
lim -

x—0 X
Answer

Xoa¥ 2%

As we need to find lim > ry
X

x—=0

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or /o Or -, .. etc.)

. g¥_4¥ 9%y . 89-4% 3% 2-2 o . .
Let Z = 111]17 = 111]]7 = — == (llldEtEI'IHlIlatE)
x—0 %2 x—=0 x® o

. we need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalinc}g =loga
x—0 3
and Jim 282 _ 4
x—=0 X
K_g¥_ X KiaX_qy_ X_ X_ X_
AsZ = lim>== 22 L im 2 1]21@ Y im & ljf 2
x—=0 X x—=0 X x—=0 X

Using Algebra of limits-

We have-

. 4% 3 . 2¥_3
Z= 11111g *® 11111g
x—=0 X x—0 X

x_
Use the formula: lim -1
w—0 X

=loga
. Z=1log 4 xlog?2

" log 4 = log 22 = 2log 2

{using properties of log}

- Z = 2(log 2)?

Hence,

p F
X0 X2 = 2(log2)

8. Question

Evaluate the following limits:

a™ —p™

lim
x—0 X
Answer
i . amx_hnx
As we need to find lim
x—=0 X

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or /o Or -, .. etc.)



AMX _pnx ame _pne 1—1

. . 0 . .
Let Z = lim = lim = — = — (indeterminate form)
w—=0 X x—0 X 0 0

.. we need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalimu =loga
x—0 X

and lim
x—=0

log (1+x)
- = 1

This question is a direct application of limits formula of exponential and logarithmic limits.

To get the desired forms, we need to include mx and nx as follows:

. aWmE_phx
As Z = lim

x—=0 <

. aT™E_3 piEyg
=7 = lim

x—=0

{Adding and subtracting 1 in numerator}

. am_l . b]'.l.!(_l
=7 = lim — lim
x—=0 X x—0 X

{using algebra of limits}

To get the form as present in the formula we multiply and divide m and n into both terms respectively:

. amx_l . nx_
S Z = lim x m — lim X1
x—0 X x—0 nNX
. (a¥-1)
Use the formula: lim——=1loga
x—0 X

“Z=mloga-nlogb= 108(1_?)

{using properties of log}

Hence,

mx __ bll]x' am
lim—= 1o (—)
x—0 X & pn

9. Question

Evaluate the following limits:

a*+b*+c* -3

lim
x—0 X
Answer
. Xib¥pct-3
As we need to find lim =< —°
x—=0 X

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or «/o Or -, .. etc.)
a¥+b¥+c¥-3 a®+b%+c%-3  1+1+41-2 0

Let Z = lim = lim = -
x—=0 X x—=0 X 1] 1]

. we need to take steps to remove this form so that we can get a finite value.

(a¥-1)

TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalim =loga
x—0 X
and hnlw =1
x—0 X

This question is a direct application of limits formula of exponential and logarithmic limits.

To get similar forms as in a formula, we move as follows-



. at+b¥+c¥-3
AsZ = lim————

x—=0 X

. a¥—14b¥-14c¥ 1
=27Z=lim—
x—=0

Using algebra of limits we have-

. a¥-1 . b¥-1 . c¥-1
Z = lim + lim + lim
x—=0 X x—=0 X x—=0 X
X
. -1
Use the formula: lim &= = loga
x—=0 X

~Z=loga+logbh+logc=logabc

Hence,

o a*+b*+c*-3

lim = logabc
x—0 X

10. Question

Evaluate the following limits:

. |
lim ——
x=2 log (x-1)

Answer

As we need to find lim ———
x—2 loga(x-1)

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or «-, .. etc.)
x—2 . 2-2 2-2

. 0 .. :
letZ = lim———= lim———= = - (indeterminate form)
x—2loga(x—1) x—2logz(2-1) log1 0

. We need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalinc} @ - L _ loga
x=0 3
and lim 282 _ 4
x—0 X

This question is a direct application of limits formula of exponential and logarithmic limits.
To get similar forms as in a formula, we move as follows-

Xx—2

Z= lxl—lg log.(1+x—2)

As x—=2 .. x-2 -0

Letx-2 =y

. lim——— = lim .

2= y—010ga(1+7) y—0 Togal17v]
¥

We can’t use the formula directly as the base of log is we need to change this to e.

Applying the formula for change of base-

loge(1+y)
We have- log,(1+y) = —13
ogea
li 1 o logea
L= },IEE, Toge(1+y] — limIOEe"J'JrY)

logea V=0
¥



Use the formula: Jim 282+

x—=0 X

=1

~Z=log.a=loga

Hence,

Dlog.x—1) _ °8°

11. Question

Evaluate the following limits:

lim =
x—0 b

Answer

. . 5¥p3¥40¥ 3
As we need to find lim ———
x—=0

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or /o Or -, .. etc.)
R A 5°+43°+2°-3  1+1+1-3 0

. 3
LetZ = lim—————— =lim -
x—=0 X x—0 X 0 0

. we need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalinc} @-n_ loga
X
and lim 282 _ 4
x—0 X

This question is a direct application of limits formula of exponential and logarithmic limits.

To get similar forms as in formula, we move as follows-

5¥43%42% 3

As Z = lim

x—=0 X

. 5¥—143%-142%
=7 = 111113—

x—=0

Using algebra of limits we have-

. 5% . 3% . 2%
Z = lim>——+ lim + lim
x—=0 X x—=0 X x—=0 X
X
. -1
Use the formula: 1im &= = loga
x—=0 X

“Z=logh+log3+log2=1log(5xX3x2)

Hence,

. B +3%+2%-3

lim = log30
x—0 X

12. Question

Evaluate the following limits:

lim (a!™ —Dx

X—I
Answer

As we need to find lim (a¥/* — 1)x
K— oo



We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or «-, .. etc.)

1 1
Let Z = lim (ai - 1)x= lim (aE— 1) X o = 0 X o = (indeterminate)

H— oD N—= o0
. We need to take steps to remove this form so that we can get a finite value.

(a¥-1)

TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalim—— = loga
x—=0 X
and hnlw =1
x—=0 X

This question is a direct application of limits formula of exponential and logarithmic limits.
To get similar forms as in formula, we move as follows-

Letl/x =y

As Xx—w = y- 0

.. Z can be rewritten as-

¥_
Z= limu
y=0 ¥
x_
Use the formula: lim &= = loga
x—=0 X
~Z=loga
Hence,

1
lim (ai - 1) x = loga

X—oo

13. Question

Evaluate the following limits:

mx nx
. a —b
lim ,
x=0  sinkx
Answer

mx_p,nx

As we need to find lim 2—
x—0 sinkx

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or «-, .. etc.)

aME_p™* a™?—p™® 1-1 0
Let Z = lim— = lim— = — = — (indeterminate form)
x—0 sinkx x—=0 Ssin0 0 0

. we need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalinc}g =loga
x=0 3
and lim 2829 _ 4
x—=0 X

This question is a direct application of limits formula of exponential and logarithmic limits and also use of

sandwich theorem - lim == = 1
x—0 X

To get the desired forms, we need to include mx and nx as follows:

mx _y,0x
As Z = lim2

x—0 sinkx

. alE 1 pPEg
=7 = 11111,7
w—=0 sin kx

{Adding and subtracting 1 in numerator}



. al¥_g . bh% 3
=27 = lim— — lim—
x—0 sin kx x—0 sinkx

{using algebra of limits}

To get the form as present in the formula we multiply and divide x into both terms respectively:

amE_y pE—y

S Z = lim ey — lim
0 l,sn:{kx) 0 l,sn:{kx)

{manipulating to get the forms present in formulae}

amE_y bi¥E—y
Z = lim = _ limv—ﬂ"i@,E
x=0 Sk X0k

=1

- .
Use the formula: limg =logaand lin& =nF
A X—

il
x—=0 X

. mloga nloghb 1
LZ= Tg— Tg = (mloga—nlogb)

Hence,

amx — bll]( 1 alll
]1(1_1.1':1' sin kx - Klog (ﬁ)

14. Question
Evaluate the following limits:

. at+b*—cf=4d*
lim
x—0 X

Answer

X 1 X_X_ 3%
As we need to find limM

x—=0

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or -, .. etc.)
a¥ +b¥ ¥ —dg¥ a’+b®—’-d”®  141-1-1 0

LetZ = lim———— = lim = -
x—0 X x—0 X 0 1]

. we need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalino1 & ” D _ loga
x—=0
and lim 284 _ 4
x—0 X

This question is a direct application of limits formula of exponential and logarithmic limits.

To get similar forms as in a formula, we move as follows-

. a¥b¥oFg¥
AsZ =lim———
x—=0 X

. a¥—1+b¥-1-cF+1-d¥+1
=7 =lim

x—=0 X
Using algebra of limits we have-

. at-1 . b¥-1 .ot . d¥-1
Z = lim + lim —lim —lim
x—=0 X x—=0 X x—=0 X x—=0 X

X_
Use the formula: lim @ -1

x—=0 X

=loga

“Z=loga+logb—logc—logd= 1083



Hence,

a“+b-“—c-“'—dx_1 (ab)
x—0 X =08 cd

lim

15. Question

Evaluate the following limits:

. et —1l+sinx
lim — 7%
x—0 X

Answer

. , X _1+sinx
As we need to find lim =———=2X
X

x—=0

We can directly find the limiting value of a function by putting the value of the variable at which the limiting

value is asked if it does not take any indeterminate form (0/0 or «/o Or »-, .. etc.)

. e¥—1+sinx . e’—1+sin0 1-1 o .. .
Let Z = lim = lim = — = - (indeterminate form)
x—0 b4 x—0 ] ] ]

. We need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalin&% =loga
x—0
and Jim 282 _ 4
x—=0 X
sinx -1

It also involves a trigonometric term, so there is a possibility of application of Sandwich theorem- lim =
x—=0

¥ —1+sinx

As Z = lim
x—=0
. efo1 . sinx
=Z = lim + lim
x—=0 X x—=0 X
. (a¥-1) . sinx
Use the formula: lim——— =logaand lim =1
x—=0 X x—0 X
~Z=loge+1
{~loge=1}

=27=1+1=2
Hence,

. e*—1+sinx
Im————=
x—=0

16. Question

Evaluate the following limits:

sin 2x

hm —
x=0 e —1]

Answer

sin2x

As we need to find lim
x—=0

X

We can directly find the limiting value of a function by putting the value of the variable at which the limiting

value is asked if it does not take any indeterminate form (0/0 or «/o Or -, .. etc.)

. Sin2Zx . sin0 1] o . .
Let Z = lim—— =lim—— = — = - (indeterminate form)
x—0 e¥-1 x—pe’—1 i-1 0




. We need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalim @D _ loga
w—=0 X
and lim 284 _ 4
x—0 X

It also involves a trigonometric term, so there is a possibility of application of Sandwich theorem- lim Snx_q
x—0 X
. sin 2x
AsZ = ]1{1_1.13 =

To get the desired form to apply the formula we need to divide numerator and denominator by x.

sinzx
=27Z= lilltl)—ef‘-—l
X—

X

Using algebra of limits, we have-

. sinzx
lim——x2
Z _ X—0 2X
- efi—y

lim
=0 X

=1

X _ -
Use the formula: limg —logaand lim ™
X x—0

il
x—=0 X

2

- loge

{~loge =1}
=27=2
Hence,

sin2x

lim =
x—=0eX — 1

17. Question

Evaluate the following limits:

sinx -1
lim
x—0 X
Answer
. Esim{_l
As we need to find lim
x—=0 X

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or -, .. etc.)

Let Z = lim

Esinx_l Esino_l 1-1 0
x—0 X x—0 0

= lim = %~ (indeterminate form)

. We need to take steps to remove this form so that we can get a finite value.

X_

TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalimu =loga

x—=0 X
and lim 2849 _ 4
x—=0 X

It also involves a trigonometric term, so there is a possibility of application of Sandwich theorem- lim sinx _ 1

x—=0 X
sinx_
As Z = lim= !
x—=0 X

To get rid of indeterminate form we will divide numerator and denominator by sin x



eSINE_

WL = Jjm—SpgE

x=0 S

Using Algebra of limits we have-

. eSinx_y
lim————— A
7 _ X—o sinx &
lim—— B
x—0sinx
eSinx_4

Where, A = lim

x—0 Sinx

X

1

and B = lim

x—05inx

{from sandwich theorem}

2SinX_y

As A = lim

x—0 sinx
Let, sin x =y

As x-0 = y-0

. e¥-1
LA = lim——
y=0 ¥

(a¥-1)

Using lim

lim =loga

A=loge=1

Hence,

esinx —1
lim—=1
x—=0 X
18. Question

Evaluate the following limits:

LX b4
. et —e
lim —
=0 sin2x
Answer

e2E_ X

As we need to find lim —
x—0 sin 2x

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ or «-w, .. etc.)

. etE_g® . e%—g" i-1 0 ., .
Let Z = lim = lim =5 =5 (indeterminate form)

x—( SinZx x—0 sin0

. We need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalimu =loga
x—=0 X
and lim 2849 _ 4
x—=0 X

It also involves a trigonometric term, so there is a possibility of application of Sandwich theorem- lin& i\“ =1
X— r

| eRE_gE
AsZ = lim—

x—0 sin 2x

Adding and subtracting 1 in the numerator to get the desired form



- - |
=Z=lim————
w—=0 sin2x

ZX X
. e *-1 . et —1

=7 =lim—— —lim—
x—0 Sin2x x—0Sin2x

{using algebra of limits}

To get the desired form to apply the formula we need to divide numerator and denominator by x.

e2¥_y g¥—y
=7 = lim &y — lim smi—

sinzx
x—0 ——

Using algebra of limits, we have-

lim

— XE—Z0 X X—0 X
lim2: limEE 22
X—=0 2 X—0 22X
. a1 \ sinx
Use the formula: lim &= = logaand lim—=1
x—=0 X x—0 X
s 7 =lese lege . 1 1
1 2 2 2
{~loge =1}
=7Z=1/2
Hence,

e?x_ X

I 1
im———=—
x—=0 8in2x 2

19. Question

Evaluate the following limits:

. logx—loga
lim —————
H—3 x—d

Answer

. . logx-1
As we need to find lim —2>—2&2

X—3 X—a

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or /o Or -, .. etc.)

. logx—loga . loga—loga
Let Z = lim = lim

X—=3a Xx—a X—a a—a

[ .
= (indeterminate form)

. We need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalingg =loga
x=0 3
and Jim 282 _ ¢
x—=0 X
AsZ = limM

Xx—a Xx—a
To apply the formula of logarithmic limits we need to get the form that matches with one in formula

.. We proceed as follows-

Z . logx—loga . 10%(;)
= lim = lim
X—=a X—a Xx—a3 X—a
X
log =
=Z = lim g{a)

X
L 2y



=7 = lim log(1+§—l)

)
" X—a = Xx/a -1

=x/a-1-0

Let, (x/a)-1 =y

- y=0

Hence, Z can be rewritten as-

y—=0 a )
log (1+x)

Use the formula: lim
w—0 X

=1

1., log(i+y) 1

e e s
Hence,

- logx—loga 1
lim———=—
x—a X—a a

20. Question

Evaluate the following limits:

i log(a+x)—log(a—x)

x—0 b

Answer

As we need to find limM
x—=0 X

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or «-, .. etc.)

loga—loga

Let Z = lim

log(a+x)-log(a—x
x—=0 X

. 0. .
) — lim —(indeterminate)
x—=0 0

. We need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalinc} @-n_ loga
X
and lim 282 _ 4
x—=0 X
As Z = lim log(a+x)—log(a—=x)
x—=0 X

To apply the formula of logarithmic limits we need to get the form that matches with one in formula

. We proceed as follows-

log(a+x)—log(a—x) log(ry)
JEE— ogla+x)—logia—x . y—
Z =y 2208 R i —a=x
x—=0 X x—=0 X
a+x
— .. logt=)
=7 = |jm —a=x
x—=0 X

2X
— .. 10g 1+T
=7Z= hmM
x—=0 X

To apply the formula of logarithmic limit we need ZX denominator

a—X



. . 2 ., .
. multiplying — in numerator and denominator
a—x
Hence, Z can be rewritten as-

2K
,logll+— 2
Z =lim —g{ ' 3) X —
x—0 — a-x

. lo 1+—_ . 2
=>/7= 11111% x lim—
x—=0 ﬁ x—0a—xX

{Using algebra of limits}

ZX
2. log 1+T
=7 = ;11111#

w—0 a-x

As,x—>0=>£—>0

a—x
2x
Let, ; = y
.1
y—0
Use the formula: ljm 282 _ ¢
x—=0 X
. 2., log(i+y) 2
s Z ==lim ==
ay—0 (y) a
Hence,

log(a+x)—logla—x) 2

lim
x—0 X d

21. Question

Evaluate the following limits:

~ ey 5
i log(2+x)+1og0.1
x—0 X

Answer

As we need to find lim

log(2+x)+log0.s
x—0 X

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ or «-, .. etc.)

. log(Z+x)+log 0.5 log(Z+0)+log0.5 0., \
LetZ = 11113 Bl i g05 _ logl ; = = - (indeterminate)
X— r

. We need to take steps to remove this form so that we can get a finite value.

(a¥-1)

TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalim =loga
x—=0
and lim 2849 _ 4
x—=0 X
As Z = lim log(2+x)+log 0.5
x—=0 X

To apply the formula of logarithmic limits we need to get the form that matches with one in formula

. We proceed as follows-

log(2+x)+log0.5 log{(2+x)x0.5}

Z = lim = lim
x—=0 X x—=0 X



{using properties of log}

10g(1+f)

=Z=lim 2

x—=0 X
To apply the formula of logarithmic limit, we need the x/2 denominator
. multiplying 1/2 in numerator and denominator

Hence, Z can be rewritten as-

Z =lim » =
x—0 = 2

X

1.. log| 1+=
7= —11111—(xi)

x—=0
{Using algebra of limits}

Asx—>o=>§—>0

Let, g =y
~Z = lim log(1+y)
Zy—0 ¥

Use the formula: 11111M

x—=0

=1

log(1+y) 1
7= 2l m—(y] =3

y—=0

Hence,

o log(2+x)+1og0.5 1
lim =—
x—0 X 2

22. Question

Evaluate the following limits:

i log(a+x)—loga

x—0 X

Answer

As we need to find lim

log(a+x)-loga
x—0 x

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ or «-w, .. etc.)

. loga—loga
Let Z = lim -

log(a+x)-loga
x—=0 X

. 0. .
= lim ~(indeterminate)
x—=0 0

. We need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalin&% =loga
x—0
and Jim 2849 _ 4
x—=0 X

As Z = lim log(a+x)—log(a)
x—=0 X

To apply the formula of logarithmic limits we need to get the form that matches with one in formula

. We proceed as follows-



a+x
Z = |jy °E@¥)log@ _ 4, 2805 fysing properties of log}
x—=0 X x—=0 X

X

— .. leg(1+2)

=Z=|im—=
X

x—=0
To apply the formula of logarithmic limit, we need x/a in the denominator
- multiplying 1/a in numerator and denominator

Hence, Z can be rewritten as-

X
. logl1i+- 1
Z =lim —x—g{ 3) X =

x—=0 a a

X
1., logli+s
=7Z= —11111—3—( 3)
ax—=0 E

{Using algebra of limits}

Asx—>0=>§—>0
X
Let,;—y

1., log(1+y)
115y oed+y)
ay—0 ¥

L7 =

Use the formula: Jim 282+

x—=0 X

=1

1., log(1+y) 1
_IHIIM J—

*Z=%m = .

Hence,

~ log{a+x)—log(a) 1
lim =—
x—=0 X a

23. Question

Evaluate the following limits:

SR 3
lim log(3+x)—log(3—x)

x—0 X
Answer

As we need to find lim

x—=0

log(3+x)—log(3—x)
X

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or /o Or -, .. etc.)
Let Z = lim log(3+x)-log(3—x) — lim log3-log3

x—=0 X x—=0

(L .
= 5(111determmate)

. We need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalim @-n_ loga
x—=0 X
and Jim 282 _ 4
x—=0 X

As Z = lim log(3+x)-log(3—x)
x—0 x

To apply the formula of logarithmic limits we need to get the form that matches with one in formula

.. We proceed as follows-



1og< ey

— 1. log(3+x)-log(3—x
x—=0 X '\._'—.0 X
1(—.(] X

=Z =lim Lg(l‘:ﬁ

x—=0

To apply the formula of logarithmic limit we need ;'—Y denominator
X

. . 2 . .
-~ multiplying s in numerator and denominator
—X

Hence, Z can be rewritten as-

lim —2=% o g{ :l
x—=0 3—}.’

22X
. lo 1+—_ . 2
7= 11111% * lim—
x—0 Py x—0 3—X

{Using algebra of limits}

1»::g(1+3 KJ

2
=7 = 11111

X—*O 3-X

As, x-0 = 2X 5 0
3I—x
2x
Let, :{ =¥

2., logi{1+
N7 = EIIIHM

y—=0

Use the formula: Jjm 282+

x—=0

=1

El logli+y) _ 2

..z=3}HD = -

Hence,

o log(3+x)—log(3—x) 2
lim ==
x—0 X 3

24. Question

Evaluate the following limits:

X _ ~X
lim
x—0 X
Answer

H_
As we need to find lim s

x—=0 X

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/« or «-x, .. etc.)
g?—29 1-1

. og¥2¥ 0 . .
Let Z = lim = lim = — = - (indeterminate form)
x—=0 X x—»0 0 0 ]

. we need to take steps to remove this form so that we can get a finite value.

TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalim

@-1) _
lim = =loga



. log{1+x
and llmL =
x—=0 X

1

This question is a direct application of limits formula of exponential and logarithmic limits.

. g¥_2%
As Z = lim
x—=0 X
. 8% 1-2%n1
=27Z=lim——
x—=0 X

{Adding and subtracting 1 in numerator}

2%

. 8%
=Z =lim— — lim

x—=0 X x—=0 X

{using algebra of limits}

X_
Use the formula: lim &—2

x—=0 X

=loga

~Z=1log 8 -log?2 =10g(g) =log4

{using properties of log}
Hence,

g% — g%
lim

x—=0

=log4

25. Question

Evaluate the following limits:

. ox(2F =)D
m ——
=0 1 —cosx

Answer

X_
As we need to find limM
x—0 1—cosx

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or «-, .. etc.)

. x(2¥-1 . 0(2"-1 ] o . .
Let Z = im &2 — 22U _° (indeterminate form)
x—0 1—cosx x—0 1—cos0 1-1 0

. We need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalinc} @ - L _ loga
x=0 3
and Jim 284 _ 4
x—0 X
sinx 1

X

It also involves a trigonometric term, so there is a possibility of application of Sandwich theorem- lim
x—=0

X_
AsZ = 11111M

x—=0 1—cosx

As, 1-cos x = 2sin?(x/2)

. x(2%-1)
o7 =lim————
x—oOEsmz(E:]

1., x(2¥-1)
=7 =-lim——
2 x—0 smz(E:]

To get the desired form to apply the formula we need to divide numerator and denominator by x2.



xuzx—l) (z¥-1)
4.
im =- —E

=Z= 2140 smz 2 im (sml"—z‘})z

[’—Z‘} x4 z

2

Using algebra of limits, we have-

lim"zx_l)
=0 X

)
11111
z

Use the formula: 11111': ) =logaand lim sinx _ 4
x—=0 X —Y x®
. _ o log2z
nZ=72 =
=27Z=2log?2
Hence,
x(2¥—1
lim ( ) =2log2

26. Question
Evaluate the following limits:

.o yl+x -1
hm —

x=0 log(l+x)
Answer

. TIR-1
As we need to find Jim 2
x—0log(1+x)

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or «-, .. etc.)

Vi+x-1 . y1F0-1 1-1  0,, .
Let Z = lim——— = lim——— = — = - (indeterminate)
x—0log(1+x) x—0log(1+0) 0 0

. We need to take steps to remove this form so that we can get a finite value.

(@*-1)

TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalino1 = loga
x—0 3
and lilnw =1
x—=0 X
As Z = |jm =2

x—0log(1+x)

To apply the formula of logarithmic limits we need to get the form that matches with one in formula

~ multiplying numerator and denominator by /T +x + 1

. v1+x—1 Vi1+x+1
=Z =lim ——
x—0log(l+x) 14x+l

- Z — . {\,‘ 1+:{)2—12
= lim ——
x—0 log(1+x)x(y 1+x+1)

{using (a+b)(a-b)=a2-b?}

. 1+x—1 \
= Z =lim x lim——
x—0 log(1+x) w—0V 1+x+1

. 3 1 1 . X
=Z =lim % im
x—0log(l+x) v 1+0+1 2 x—plog(1+x)




log (1+x)

Use the formula: lim =1
x—0 X
nZ=1/2
Hence,
Vitx—-1 1

_LI-I-% log(1+x) T2

27. Question

Evaluate the following limits:

3
. log|1+x7|
lim —
x—0 S X

Answer

. . log|1+x?
As we need to find jm 282+

x—0 sin?x

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or -, .. etc.)

. log|1+x? . log|1+0® logl 0O, .
Let Z = Jjm 2821 _ 11111% = %6~ — “(indeterminate)
x—=0 Sin®x x—=0 Ssin®0 li] li]

. We need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalimu =loga
x—0 X

and lim 282 _ 4
x—=0 X
It also involves a trigonometric term, so there is a possibility of application of Sandwich theorem- lim snx _ 1

x—=0 X

. log|1+x®
AsZ = 11111%
x—( sin®x

To apply the formula of logarithmic limits we need to get the form that matches with one in formula

- dividing numerator and denominator by x3

log|1+x3|

= =1j 2
z LI_I.](]:.' sin?x
']

log|1+x?|
=7 =lim—*+
%0 (smx)
X

. log|i4x®
mi2gl1+=7
=7 =%=0 x°
. ssinxy?
lim|——
X

X—=0

{using algebra of limits}

log (1+x) sinx

Use the formula: lim = 1 and lim =1
x—0 x x—0 X

nZ=1/1

Hence,

~log| 1 +x3
lim————=1
x—=0 sin3x

28. Question



Evaluate the following limits:

, aCU[X _ aCUSX
lim ——
sl COLX —COSX

Answer

COTX __ COSX

As we need to find lim}—————
x—r cotx—cosx

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or -, .. etc.)

T T
| gfotE_ cosx g0t _cosy 1-1 0 .. .
Let Z = lim, = —mr—mr = — = - (indeterminate)
cotx—cosx cot;—cos; 1] 1]

K——
2

. we need to take steps to remove this form so that we can get a finite value.

(@*-1)

TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalino1 = loga
x—0
and lim 2849 _ 4
x—=0 X

This question is a direct application of limits formula of exponential limits.

aCOtJ{ _aCOSJ{

=lim|——
As Z }_,_E cotx—cosx
9 COTX
acosx( cosx_lJ
. a
=Z =lim
x—r cotx—cosx
-1
) acosx{aimtx—cosx) _1]
=7 =lim
K cotx—cosx

2

{using properties of exponents}

{a(cotx—cosx) _ 1)

= li1 % lim a®o%*
=Z 3__,_.1& cotx—cosx 3__,_.1&
z

{using algebra of limits}

. a(cotx—cosx) -1 T ) anjcotx—cosx) -1
=Z =1111;f( ) 2%°% — lmgr{ ) a0

L cotx—cosx K cotx—cosx

z z

. (a(cotx—cosx) -1)
LL= Ll_l% cotx—cosx
As, x- (11/2)
. cot(m/2) - cos(r/2) » 0
Let, y = cot x - cos x
S if x-1/2 = y-0
Hence, Z can be rewritten as-

V_
Z= limu
y—=0 ¥

x_
Use the formula: lim &~ = loga
x—0 X

. Z=1loga

Hence,



cotx COSX

. a —a
lim———=1loga
x_.g COtX — COSX

29. Question
Evaluate the following limits:

X
lim ¢ 1

=0 4l —cosx

Answer

As we need to find llIIl,j\_

x—0 1—cos

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or -, .. etc.)

| 01 1-1 ]
LetZ = 11113 : — = : — = = = , (indeterminate)
x=0Y Vvi— Vi—

. We need to take steps to remove this form so that we can get a finite value.

x_

TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalim @-n_ loga

x—=0
and Jim 282 _ 4
x—=0 X

It also involves a trigonometric term, so there is a possibility of application of Sandwich theorem- lim snx _ 1
x—=0 X

As Z = lim

x—0 VY 1—cosx

To apply the formula we need to get the form as present in the formula. So we proceed as follows-

= lim——
x¥x—0v1—cosx

Multiplying numerator and denominator by v(1+cos x)

X_q v1+cosx

=7 =lim ,
x—04 1-cosx v1+cosx

Using (a+b)(a-b) = a2-b2

X e prwep—
. e”—1h1l+cosx
Z = ljm S 2itcosx . )
x—0 4 1—cos®x

V(1-cos2x) = sin x

=>7Z= hm( )% lim v 1+ cosx

x—0 Sinx x—0

{using algebra of limits}

X_
7= 11111': J>«<w\,*1+ cos0=+v2 [2lim &2

x—( Sinx x—0 Sinx

Dividing numerator and denominator by x-

ef—y
Z = /2 lim (m,{]

x—=0

X_
lim( )
= /5 x=0\ X
=Z= V2 sInx
lim——

X—0 X

Use the formula: 11111 =logaand l1m =1
X




nZ = "'E loge

v 1
{~loge =1}
Hence,

e*—1

lim———— =12
x=0+/1 — COSX

30. Question

Evaluate the following limits:

. ex_ b
lim
=3 X —35

Answer

As we need to find lim ex__

¥x—5 X—2

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or «/o Or -, .. etc.)

Let z = dm(e* <) (e5-e9)

x—5 b=

o .. .
=5 (indeterminate)

. we need to take steps to remove this form so that we can get a finite value.

TIP: Most of the problems of logarithmic and exponential limits are solved using the formulahm =loga
X
and lim 2829 _ 4
x—0 X

This question is a direct application of limits formula of exponential limits.

5
AsZ = hm

x—35 X—3

{using properties of exponents}

oX—5_
=Z = e5limE 1)

x—5 x—5

{using algebra of limits}
As, x— 5

- X-5-0

Let,y = x-5

2 if x5 = y-0

Hence, Z can be rewritten as-

Z = e’lim—— G
y=0 ¥
Use the formula: 11111 =loga
X

~Z=e’loge



{~loge =1}

Hence,

ex_ es
lim =e5
x—=5 X—5h

31. Question

Evaluate the following limits:
lim

x—0 b4

Answer

. EJHZ_
As we need to find lim
x—=0

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/« or «-x, .. etc.)

_ lim(e¥*2-e?) 2_gZ 0
Let Z = =0 - G OE ) _ > (indeterminate)

. we need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalino1 @ ” L _ loga
x=0 3
and Jim 282 _ 4
x—=0 X

This question is a direct application of limits formula of exponential limits.

. EK+2_EZ
AsZ = lim
x—=0
. ef{ef-1
7 =1lim> Y
x—=0 <
. e¥_1
-7 =¢e2lim= Y
x—=0 X

{using algebra of limits}
X_
Use the formula: lim &= = loga
x—=0 X
~Z=¢e’loge
{~loge =1}
Hence,
ex+2 _ 92

lim—=e¢
x—0 X

2

32. Question

Evaluate the following limits:

CoOsX
. -1
lim
X COsX
Answer

COSX_q

COSX

As we need to find lim}
K——
2



We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or «-, .. etc.)

Ly
COSX_q 5052_1

e o .. .
= m— = — (indeterminate form)
COSX cos; 0

Let Z = lin]]r
<l

2

. we need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalin&% =loga
x—0 3
and lim 2849 _ 4
x—0 X

This question is a direct application of limits formula of exponential limits.
As x- 1/2

cosx—0

Let, y = cos X

Sifx-» /2 = y-0

Hence, Z can be rewritten as-

(e —1)
lim———
y—=0 V

X_
Use the formula: lim @ -1
x—0 X

=loga

{~loge =1}

Hence,

@Cosx _ 1

lim—=1
_\._.% COSX

33. Question

Evaluate the following limits:

L e sinx—e’
lim
x—0 X

Answer

3+K_ a3
As we need to find [jjm Z——=0*7¢
x—=0

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or «/o Or =-, .. etc.)

B _ginx—e? _ 310 _ging—e?

LB 0o .. .
Let Z = lim = = - (indeterminate)
x—0 X 0 0

- we need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalino1 @ ” L _ loga
x=0 3
and Jim 282 _ ¢
x—=0 X

This question is a direct application of limits formula of exponential limits.

¥ _sinx—e?

. E‘a
AsZ = lim
x—=0 X



e?(e®—1)—sinx

=7 =lim
X—3 X
. e¥_1 . sinx
=7 =3im 2 iy ¥F
X—=5 X x—=0 X

{using algebra of limits}

X_ —
Use the formula: lim &= = logaand lim &% = 1
=0 X x—0 X

~Z=¢e3loge-1{ loge=1}

Hence,

e —sinx—e® |
lim =e*—1
x—=0 X

34. Question

Evaluate the following limits:

x
.oe—x-1
].1111 _—
x—0 2
Answer

Ko
As we need to find lim =— !

x—=0

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or -, .. etc.)

. oe¥x-1_ ePp-1  1-1 . .
LetZ = L”]E.T =—— =~ = 0 (notindeterminate)

As we got a finite value, so no need to do any modifications.

Hence,
" e¥—x—1 0
- 2

35. Question

Evaluate the following limits:

ix _ 2x
lim
x—0 X
Answer

3K _
As we need to find lim =

x—=0 X

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or /o Or -, .. etc.)

a3¥_g2% o0 g0 1-1

. 0 . .
Let Z = lim = = — = — (indeterminate form)
x—0 X 0 0

. we need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalimu =loga
x—0 X

and lim
x—=0

log (1+x)
- = 1

This question is a direct application of limits formula of exponential and logarithmic limits.



| 3E_g2X
As Z =lim
x—=0 X

ax X
. et —1—e""+1
=>7Z=lim————
x—0 X

{Adding and subtracting 1 in numerator}

2X

. ed¥_
=7 =lim
x—0 X

1 . e
—lim
x—0 X

{using algebra of limits}

To get the form as present in the formula we multiply and divide 3 and 2 into both terms respectively:

. EEJ{_l . EZJ{_l
= Z = 3lim — 2lim
x—0 X x—=0 2X
. (a¥-1)
Use the formula: lim——=1loga
x—0 X

~Z=3loge-2loge=3-2=1
{usingloge =1}

Hence,

. eax _ EE}.'
lim—=1
x—=0 X
36. Question

Evaluate the following limits:

fanx _1
lim
=0 tan X
Answer

ofanx_4

As we need to find |im
x—0 tanx

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or -, .. etc.)

atanx_y  0_

] 1 0, .
LetZ = lmé oo (indeterminate form)
o )

. we need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalino1 & ” D _ loga
x—=0
and lim 2849 _ ¢
x—0 X

This question is a direct application of limits formula of exponential limits.
As, x» 0

S tanx-0

Let, y = tan x

Sifx=> 0=y-0

Hence, Z can be rewritten as-

(e —1)
lim———
y—0

X_
Use the formula: lim @ -1

x—0 X

=loga



wZ=Iloge=1

{~loge =1}
Hence,

etanx_ 1
lim—=1
x—0 tanx

37. Question
Evaluate the following limits:

. ebx _ eain};
lim :
=0 X —smx

Answer

hx_esmx

As we need to find Jim =——
x—0 bx—sinx

We can directly find the limiting value of a function by putting the value of variable at which the limiting
value is asked, if it does not take any indeterminate form (0/0 or /0 Or «-x, .. etc)

bx_esmx a0 _gsine

Let Z = linéem o ocame = % (indeterminate)
X— X5 -

. we need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalin&% =loga
x—0 3
and Jim 2849 _ 4
x—0 X

This question is a direct application of limits formula of exponential limits.

bx _ _sinx
. eli_g
As Z = lim

x—( bx—sinx

- bx
oSinx e )
esinx

= = 1.
Z = lim :
w—0) bx—sinx

) Esinx Ehx—sinx_l
=Z =lim ( , )
w—0) bx—sinx

{using properties of exponents}

(ehx—sinx_l]

= Z = lim e¥"* x lim .
x—0 x—0 bx—sinx

{using algebra of limits}

(ehx—sinx_lj

=Z =0 ¢ lim——— =% x lim ,
x—( bx—sinx x—( bx—sinx

(Ehx—sinx_l]

(Ehx—sinx_l]

S Z=lim ,
x—0 bx—-sinx

As, x- 0

" bx-sinx -0
Let, y = bx-sin x
S if x=0 = y-=0

Hence, Z can be rewritten as-

Z =lim 1)
y=0 ¥



(a¥-1)

Use the formula: lim =loga
x—=0 X
S~ Z=loge=1
{~loge =1}
Hence,
ehx_ esinx
lim—— =1

x—0 bx — sinx
38. Question

Evaluate the following limits:

fanx
. e -1
lim
x—0 X
Answer
. etanx_l
As we need to find |im
x—0 X

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/« or «-x, .. etc.)

. e@l¥_4 S0 43 g .
Let Z = lim = = - (indeterminate form)
x—0 X 1] 0

. we need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalino1 @) ” D _ loga
x—=0
and lim 284 _ 4
x—=0 X

This question is a direct application of limits formula of exponential limits.

tanx

. \ e -1

“Z=1lim
x—0 X

To get the desired form, we proceed as follows-

Dividing numerator and denominator by tan x-

Etanx_l

= Z = lim —Saps—

x=0 oy

Using algebra of limits-

atanx_y

Z = lim
w—( tanx x—0 X

Use the formula - 111101 ti\“ = 1 (sandwich theorem)
=0 3

S Z =lim etam{_lx 1= lim i
x—(0 tanx x—0 tanx

As, x= 0

SLtanx-0

Let, y = tan x

Sif x=» 0= y-0

Hence, Z can be rewritten as-



_ (e¥—1)
lim———

y—=0 ¥
x_
Use the formula: lim &= = loga
x—=0 X
~Z=loge=1
{~"loge=1}
Hence,
etan:(_ 1
lim—=1
x—0 X

39. Question
Evaluate the following limits:

X snx
N
lim :
=0 X —smx

Answer

. o _g8inx
As we need to find lim

x—0 X—sinx

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or «/w or «-x, .. etc.)

K_ESIH.K eo_esjno

. e 1-1 ., .
LetZ = 11113 e oo — o (indeterminate)
x—=0 X—sin: —sin

.. we need to take steps to remove this form so that we can get a finite value.

(a¥-1)

TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalim =loga
x—=0
and hnlw =1
x—=0 X

This question is a direct application of limits formula of exponential limits.

. Ex_esinx
As Z = lim ,
x—0 bx—sinx
sinx, ©
=7 = lim £ esinx_lj
x—0 x—sinx
) Esinx Ex—siux_l
=Z =lim ( )

w—0) x—sin x

{using properties of exponents}

. . . 93—55113_1
= 7 = |im e50% x hm( . )
x—0 x—0 X—sinx

{using algebra of limits}

(ex—sinx_l] (ex—sinx_lj

=Z = e5"0 x lim
K X—sin x

=e? x lim :
x—0 Xx-sinx

(ex—sinx_l]

S Z =lim .
¥—0 X—sinx

As, x—» 0

Lx-sinx-0

Let, y = x-sin x

-~ if x>0 = y-0



Hence, Z can be rewritten as-

Z =lim 1)
y=0 ¥

Use the formula: ‘1.1_1.101@ =loga
~Z=loge=1
{~loge=1}

Hence,

X _ ,5inx

_ e¥—e
lim— =1
x—0 X — 8inx

40. Question

Evaluate the following limits:

. 3 _9
lim

x—0 X
Answer

SZ‘H{_Q

As we need to find lim
x—=0 X

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/« or «-x, .. etc.)

. 3¥%2_32 g2 gz 0 . .
Let Z = lim = == — (indeterminate)
x—0 X 1] 0

. we need to take steps to remove this form so that we can get a finite value.

(a%-1)

TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalino1 = loga
x—0 O
and lilnw =1
x—0 X

This question is a direct application of limits formula of exponential limits.

. g¥+¥z_gz
AsZ = lim
x—=0
. 3%@E¥*a
=/7= 11111¥
x—=0 <
. 3%
=7 = 911111': )
x—=0 X

{using algebra of limits}

Use the formula: 12101@ =loga
~Z=9log 3
Hence,

x+2 _

limT = 9log.3

x—=0
41. Question
Evaluate the following limits:

X -X
. a“—a

lim

x—0 X



Answer

x_
As we need to find lim >

x—=0 X

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or -, .. etc.)

. a¥-a7% . a’-a7? 1-1 o .. .
Let Z = lim = lim = — = - (indeterminate form)
x—0 X x—0 ] ] ]

. we need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalino1 & ” D _ loga
x—=0
and lim 2849 _ 4
x—=0 X

This question is a direct application of limits formula of exponential and logarithmic limits.

To get the desired forms, we need to include mx and nx as follows:

. a¥—a 7%
As Z = lim
x—=0 X
X
a_x(a—x—l —X . 2K
= 1 — . a a=+—-1
=Z = |y 2 J= lim 2@
x—=0 X x—=0 X

{using law of exponents}

(aZJ{_l

=7 =lima™* xlim
x—=0 x—=0 X

{using algebra of limits}

_ . aZJ{_l
»Z=2"%xlim" )
x—0 X
. a?% 1
7= hm( )
x—0 X

To get the form as present in the formula we multiply and divide by 2

(a**-1)

S Z=lim X 2
x—0 2X
x_
Use the formula: 1im &= = loga
x—=0 X
~Z=2loga
Hence,
a¥— g%
lim———= 21
iy~ = 2oz

42. Question
Evaluate the following limits:
X
. X(e" -1
llm ——
x=0 ] —cos X

Answer

el _
As we need to find limM
x—0 1—cosx

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or «/ Or -, .. etc)



. x(e¥-1 . 0(e”-1 ] 0 .. .
Let Z = im =2 2V ° _° (indeterminate form)
x—0 1—cosx x—=0 1—cosd 1-1 0

. We need to take steps to remove this form so that we can get a finite value.

TIP: Most of the problems of logarithmic and exponential limits are solved using the formulahm =loga
X
and lim 282 _ 4
x—=0 X

sinx

It also involves a trigonometric term, so there is a possibility of application of Sandwich theorem- lim
x—=0 X

=1

As Z = hm 1)

x—0 1-cosx
As, 1-cos x = 2sin?(x/2)

x(e¥-1)
= !(l—ra 2 smz(z)

:z-%m

2 x—0 sin ( :]

To get the desired form to apply the formula we need to divide numerator and denominator by x2.

x(e¥-1) . (e%-1)
-z =5 lim sy =3lim
g (7
Using algebra of limits, we have-
}{il%-:e’;—i)

2

lim| —2
X0

Use the formula: 11111 =logaand l1m =1
X

nZ=7 loge

=>Z=2loge=2

Hence,

lim——=
x—0 1 — CcOSX

43. Question

Evaluate the following limits:

~y—CO3X
. 1
lim \
o x| x X
3
Answer

2—[‘052{ 1

As we need to find llll}fﬁ
= z

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or -, .. etc.)

5~ COSX_ —cost
LetZ = mﬂr (=2 Qn(nii)l=g (indeterminate form)

X
z\z 2



. we need to take steps to remove this form so that we can get a finite value.

x_
TIP: Most of the problems of logarithmic and exponential limits are solved using the formulalin&% =loga
x—0 3
and lim 284 _ 4
x—0 X
I —COSX_4
As Z = I} ———
x—=7 X(K_E)
2 COSX_

. . 1
7= 1111&7(‘_5) x lim ~ {using algebra of limits}
vy Wz ey

-7 = ;““ﬂr(;T)_l { sin(x-/2) = -cos x}

2
As x-T1/2

-~ X-Ti/2-0

Let x-m/2 = y and y-0
Z can be rewritten as-

2. psin(y)_4
Z =~lim
™ y—0 v

Dividing numerator and denominator by sin y to get the form present in the formula

L Sinlyl_,
— 2., i
Z = Zlijm

Ty=0 Gy

Using algebra of limits:

2., gsiny_y . sin
Z ==]lim — % lim 222
My—=0 siny y—=0 ¥

x— :
Use the formula: lim & = logaand lim == = 1
x=0 X x—0 X

. 2
Hence,

—cosx _ q 2
lim————=—log.2

T T e

=7 X (X— i) T

Exercise 29.11

1. Question

Evaluate the following limits:

lim | 1-—
X—T T
Answer

As we need to find Jim (1 — E)ﬂ

K—TI

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or /o Or «-«,0* .. etc.)



letZ=lim(1-%) = (1-%) =(1-D"=0"=0

X—m
As it is not taking any indeterminate form.
Hence,

X m
im(1-3) = 0
2. Question

Evaluate the following limits:

¢ -3 1/2x
lim Jl—tan‘f’_‘l

| J

x—07
Answer

As we need to find 11111+{1 + tan2 ‘&}sz
x—=0

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or /o Or «-»,1% .. etc.)

1/2x 1/0
Let Z = 11131+{1 + tan? yx} /7 _ {1+ tan?/0} o _ (1)* (indeterminate)
X—

As it is taking indeterminate form.

.. we need to take steps to remove this form so that we can get a finite value.

1
As, Z = lim {1 + tan? yx}**
XHE}L{ an \,x}
=3
=7 = li 14t 2 folzx
xlIEnl+{ an \,x]
Taking log both sides-

1
=log Z = liItI]1+{l + tan? Vx )=
X—

. log(1+tan®*yx
x—=07t 2x

{"loga™ = m log a}

Now it gives us a form that can be reduced to 11111M =
x—=0 X

1

Dividing numerator and denominator by tanZvx -

logl 14+tan2y%)
log Z = iy —tean®

L X
x—=0 ==
tanZ+x

using algebra of limits -

log(1 + tan? yx)

x—07 tan? \x A
o8t = lim 2x B
x—=07tan2 y'x
A - lim log(1 + tan? yx)

x—0% tan2 yx



Let, tan?vVx =y

As x»01= y-»07

LA = limM
y—0
Use the formula - Jim 222+ _ ¢
x—=0
2x

Now, B = lim —
x—0Ttan®x

2

=’B=Zlim( /x )

x0T Manyx

tan x

Use the formula - lim =1
x—=0 X

B=2
Hence,

log Z =

o | =

=100 Z = 1/2
nZ=ell2
Hence,
1/2x
- 2 % — /e
:«11-1(]31+{1 + tan® v} Ve

3. Question
Evaluate the following limits:

. . lisinx
lim (cosx) ™™

x—
Answer

As we need to find lintlj(cosx)lmm
X—

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or /w0 Or «-»,1% .. etc.)

. 1
LetZ = 11113(1:1:}5}{)”5“1x = {cos0}sino = (1)* (indeterminate)
X—

As it is taking indeterminate form-

. we need to take steps to remove this form so that we can get a finite value.
As, Z = lim(cosx)*/sinx
x—=0
= 7 = lim(cosx)/sinx
x—0
Taking log both sides-

=log Z = lil'%l()g(COSX)lfsinx
X—

= log Z = lim {M}

x—0 sinx

{"loga™ = m log a}



log (1+x)

Now it gives us a form that can be reduced to lim 1
x—0 X
log Z = lim [w} {adding and subtracting 1 to cos x to get the form}
¥—0 sinx

Dividing numerator and denominator by cos x - 1 to match with form in formula

lop(1+cosx—1)
*ng=MHPJﬁ%L%

x—=0

CO3X —1

using algebra of limits -

lopgi1+cosx—1)
Iog 7 = xli}é COSX —1 _

. SinX T
lim B
H—OCOSK —1

. log(l+cosx—1
oA = Jjm 2B reosxTl)
x—0 cosx —1

Let,cosx-1=y

As x-0 = y-0
LA = ljn]M
y—=0 ¥
Use the formula - ljm 283+ _ 1
x—=0 X
gin x

Now, B = lim
x—p cosx —1

" cos X - 1 = -2sin?(x/2) and sinx = 2sin(x/2)cos(x/2)

1 ESin(E)cos(E)
=B= }._-I_I.].;]j -2 szinz(}—z{)z

= —Li_l}tI]COtg
“B=-cot0 =

"B=w

Hence,

log Z = % = i =0
=l0ge Z=0
~Zz=e0l=1
Hence,
]ldi_I}':l'(cosx)lfs"” =1
4. Question

Evaluate the following limits:

. . . Ux
lim (cosx +sinx) *

x—
Answer

As we need to find lim(cosx + sinx)Y/*
X—

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ Or «-«,1% .. etc.)



1 1
LetZ = liné(cosx+ sinx)x = {cos0 + sin 0}c = (1)® (indeterminate)
X—

As it is taking indeterminate form-

.. we need to take steps to remove this form so that we can get a finite value.

As, Z =lim (cosx+ smx)x

‘(—r
1
=>7Z= liné(cosx+ sinx)x
X—
Taking log both sides-
1
=logZ = limlog(cosx + sinx)=
X—

. log{cosx+sinx
N— 3

{""loga™ = m log a}

Now it gives us a form that can be reduced to limM

x—=0 X

=1

. log{l+cosx+sin x—1
log Z = 111]1[ ! ]}
x—=0

X

{adding and subtracting 1 to cos x to get the form}

Dividing numerator and denominator by cos x + sin x- 1 to match with form in formula

lopi1+cosx+sinx—1)
Iog 7Z = 111]1[ COSX+5inx —1 ]

5Inx
x—=0 e —
CosX+5inx —1

using algebra of limits -

lin Iog(J.+msx+sinx—J.)
|og 7 = x—-o sinx+cosx—1

= =
lim———— B
X—0C0oSX+5inx —1

log(1+cosx+sinx—1)

A = lim—=
x—0 sin x+cosx —1

Let,cosx +sinx-1=y

As x-0 = y-0
A = lim 2842
y—=0 ¥

log (143
Use the formula - Jim 282+
x—=0 X

-1

Now, B = lim———
x—(0 COSX+5in x —1

" cos X - 1 = -2sin?(x/2) and sin x = 2sin(x/2)cos(x/2)

X

=B = }-;I—I-](]:'l 2 smz( )+2 sm( )cos{f)

2

X
=B= }-:1—1}(13'25111{ :l{cos{;{:] sm( )

X
2

= B = lim—%% X lim ,{1 =
x—0 sm(—) x—0 cos{ )—sin(;)

2

Use the formula - 11111511” 1

x—=0 X



I 1 _ 1
=B= xl—I-](]Z'l COS{E)_S]ID(E) " cos0-sin0

~B=1

Hence,

log Z = % = % =1
=logeZ=1
nZ=el=e
Hence,

lim(cosx+ sinx)** =e
x—0

5. Question

Evaluate the following limits:

. , . 1/x
lim (cosx +asinx) ™

x—
Answer

As we need to find lim(cosx + asinx) 1/x
X—

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or «/® or «=-«,1% ., etc.)

1 1
Let Z = liné(costr asinx)x = {cos0 + asin 0} = (1)* (indeterminate)
X—

As it is taking indeterminate form-

. we need to take steps to remove this form so that we can get a finite value.

1
As, Z = lintlj(cosx+ asinx)x
X

1
=7Z= liné(costr asinx)x
X—
Taking log both sides-
1
=logZ = lintljlog(cosx+ asinx)x
X—

=log Z = lim
x—=0

{log(cos x+asinx]}

X
{"loga™ = m log a}

Now it gives us a form that can be reduced to lim

x—=0

log (1+x) -1
X
Adding and subtracting 1 to cos x to get the form-

log Z = lim

x—=0

[log(1+cosx+asin :(—1]}

X

Dividing numerator and denominator by cos x + a sin x- 1 to match with form in formula

lop(1+cosx+asinx—1)
|Og Z = Liné cosx-;]a];s;{nx -1
) cosx+asinx —1

using algebra of limits -



lop(1+cosx+asinx—1)

Iog 7Z = 11:]35 asinx+cosx —1 — i
lim———— B
x—oCosx+asinx —1

. . log(l+cosx+asinx—1)

A =lim ,

x—=0 asin x+cosx—1
Let, cosx + asinx-1=y
As x=0 = y-0
. log(1+v)
oA = lim——
y—=0 ¥
log (1+x)

Use the formula - lim
x—0 X

=1

Now, B = lim———

¥—Qcosx+asinx —1

" cos X - 1 = -2sin?(x/2) and sin x = 2sin(x/2)cos(x/2)
X

=B = }-:I—I:I(]]' -2 Si112{§)+2asi11{§)cos{§:]

= X
=B= :1-.'1—1-]':1!25i11(§){a Cos{j—;)—sinf—z{)}

2

Bal

=B =lim—2& x lim xl =
x—0 sin{;jl x—0 acos{ )—sin(—)

z 2

sin x

Use the formula - lim =1
x—=0 X

1

. 1
=B= zlﬁl—I}(]:'lacos{j—;)—sin(:—z{) - acos0—sin0

S B = 1/a

Hence,
| A_1_
0gZ=5=1T7

a
=logeZ=a
nZ=e%=¢"
Hence,

1

lim(cosx+ asinx)x = e®
x—0

6. Question

Evaluate the following limits:

X Ix-2
[ xP+2x 4332
lim { ————
X=X 1 2)(_ Ly L 5
Answer
Ix—z
As we need to find j5,, {x2+2x+3}ax+z
x—co V2XZH+X+S

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or /o Or «-x,1% .. etc.)



IX—-2

00
x% +2x+3)ax+z o\ o, ;
{ } = (;)m (indeterminate)

=lim

K—oo 2x2+x+5

As it is taking indeterminate form-

. we need to take steps to remove this form so that we can get a finite value.

ax-2
[xz+2x+3}ax+2
2x2+x+5

Z = lim

K—oo

Take the log to bring the term in the product so that we can solve it more easily.

Taking log both sides-

ax—z
log Z = y; [x2+2x+3}ax+z
:ll_l‘lc}nlﬂg 232 +x+5
: 3x-2 %2 +2x+3
=log Z = lim ( )log( )
x—co M3X+2 2x%3+x+5
{""loga™ =m log a}
: 3x-2 . %2 +2x+3
= log Z = lim (—) x lim log( )
x—oo \3X+2 X—co 2x%+x+5

{using algebra of limits}
Still, if we put x = © we get an indeterminate form,

Take the highest power of x common and try to bring x in the denominator of a term so that if we put x =
term reduces to 0.

~log Z = lim (3) x lim lo = (rara)
X—00 x(3+§) X—00 g xz(z_,_i_,_i)

x2 x2

Coa2 1424+
=109 Z = lim —% x lim log—+%
¥—oo 3+ K—Co 24—+—

b X x2

2 2 2

3a— ——

=logZ=—%xlog—%
3I+— 24—+

1
o0 oo

=log Z =§>< log$=10g§

s Loge Z = logi

=7Z=1/2
Hence,

Ix—2
o (xF+2x+3)32 1
limy— =—
x=m |2X24+X+5 2

7. Question

Evaluate the following limits:

] 1—cos(x-1)

. JXB—ZX" +x+1| @17
lim - .
x—l 1 X" +2x+3
Answer

1—-COoS(X—1)
As we need to find jj;;; {x3+232+x+1} x-1)2
x—1 b xZT+2x+3



We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or o/ or «-«,1% ., etc.)

1—cos(x—1) o
m—1)2 %o .. .
} i - (g)c’ (indeterminate)

{:{3+2:\-:2+x+1

“lim | —;
X=+2x+3

x—=1
As it is taking indeterminate form-

. we need to take steps to remove this form so that we can get a finite value.
1—Cos(X—1)
[xa+2x2+x+l} ®-1)2

Z=1im {2
X=+2x+3

x—=1
Take the log to bring the power term in the product so that we can solve it more easily.

Taking log both sides-

1—-COoS(X—1)
= .. 2% +x+1) (x-1)2
109 Z = 1y {7} e

x—1 b xT+2x+3

1—cos(x—1) 1 {x3+2:\-:2+x+1}

=log Z = LliI} )2

%2 +2x+3
{""loga™ = mlog a}

using algebra of limits-

cos(x— . s
=log Z = lim (L’M) x limlog [M}

x—=1h (x-1)2 x—1 xZ 4+2x43
. 1—cos(x—1) 1342124141
=logz = 111—1}1( (x-1)* ) X 1Og( 1242x1+3 )
— 5 1. 1-cos(x—1}
=logZ= l-::og6 Ll_l}} (7@_132 )

As, 1-cos X = 2sin?(x/2)

. 5 .. 25in?2 2
~log Z =log=- lim | ——=-

=1\ (x—1)2
Let (x-1)/2 =y
As x-1 = y-0

.. Z can be rewritten as

ESinz}r)
4y2

Log Z = logz 1111(13(
}F—o

= . 2
I 7 = E T siny
=109 Z = log lim (72)

Use the formula - lim > =1
x=0 X

1
2

1097 = 108> x 1 =log (g)

=>|092=10g‘E
6

Hence,



1—cos(x—1)
[x3+ 2x%+ x+ 1] (x-1)2 5

lim
x—1

X2 4+2x+3

8. Question

Evaluate the following limits:

| 1x2
. Je’“—e""—i :
lm { —— =

x—0 ] X

-

Answer
1
Let o — 15 [e"+e_"—2}xz
y=lmi—s—

Putting the limit, we get,

-6

This is an indeterminate form, so we need to solve this limit. Taking log on both sides we get,

1
et e =2
log.y = log lim ———>——

X, X

+e %2

%_1}
lim- X =

Y = ex-o X

Now, applying L-Hospital’s rule, we get,

. xt{e¥—eEr(e¥ +e X2y x?) — 1}4x?
y= ex—o x*

Applying L-hospital rule again we get,

1. . 2
EJI{]EE{(}(]BE(K-F 1]]f}1{135{6+6x+x )}

y:

=
m|"'

y=¢
9. Question
Evaluate the following limits:

1
. SINX | x-a
lim J —}

x—a | sina

-

Answer

1
As we need to find J5,y, {m}ﬁ

x—sg LEIna

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or /o Or «-»,1% .. etc.)

1
Let Z =}im {ﬂ}"‘a = (ﬂ‘) = 1% (indeterminate)

x—a \sina sina
As it is taking indeterminate form-

. we need to take steps to remove this form so that we can get a finite value.



1

— .. sinx)x—a

Z =lim [— }x :
x—a LWSIna

Take the log to bring the power term in the product so that we can solve it more easily.

Taking log both sides-

log Z =lim (i) log {Sinx}

x—sa AX—A sina

{""loga™ =mlog a}

Now it gives us a form that can be reduced to Jim 282*) _ |
x—0 X
=109 Z = lim (i) log{l T M}
X—a ME—a sin a
sinx—sina

Dividing numerator and denominator by ————— to get the desired form and using algebra of limits we have-
Slna

log{ +sinx—sina} . .
Iog Z =lim _sjna_ % 1im sinx—sina
K—a % x—a sin a(x—a)
if we assume I3 _ o then as x—a = y— 0
sin a y
log{1+ . sinx—sina
Bl1ty) x lim

= log Z = lim
9 y—0 x—a sina(x—a)

.1 143
Use the formula- lim 282 _ 4
x—=0 X
Iog Z=1xlim —S],nx_sma
x—a sina(x—a)
- Iog Z =lim silnx—sina _ ,1 . sinx—sina
x—a sin a(x—a) sinax—a (x—a)

sinx

Now it gives us a form that can be reduced to lim =1

=0 X
Try to use it. We are basically proceeding with a hit and trial attempt.

1 sin{x—a+a)—sina

sinax—sg (x—a)

' sin (A+B) = sin Acos B + cos Asin B

1 .. sin(x—a)cosa+cos(x—a)sina—sina
= log Z =—1im
sinax—sg (x—a)
1 .. sin{x-a)cosa 1 .. cos{x—a)lsina—sina
= log Z= —]lim——————+ —1lim
sinax—sg (x—a) sinax—sg X—a
cosa,, sin(x—a sina,, cos{x—a)-1
= |og Z=—1 ¥ +— L
sina x—s3 (x—a) sinax—sg x—a
. oX—a
., sin{x—a) . 2sin®*— (x—a)
=log Z = cotalim———— — 1lim——3% x —
9 e Go®) xea (220 4
z
. Ssinx
Use the formula- lim =1

x—=0 X
=logZ=cota-0
~logZ=cota

. Z = gCota

Hence,



1
. (sinX)x—a N
lim{—— = pfota
x—alsina
10. Question

Evaluate the following limits:

. JSX" +1[=x
lim {—
x—e | 4x? -1
Answer
xa
As we need to find ;, 3T +1)14x
lim {—;
W—> OO 4x=-1

We can directly find the limiting value of a function by putting the value of the variable at which the limiting
value is asked if it does not take any indeterminate form (0/0 or /o Or «-«,1% .. etc.)

%3

oo
-] - 0™ o
Let Z =jim [3:{ +1}Hx = (;)m (indeterminate)

K— oo 4x2-1

As it is taking indeterminate form-

. we need to take steps to remove this form so that we can get a finite value.

-
3:\-:2+1}1+x

4x2-1

~ lim [

H— D
Take the log to bring the term in the product so that we can solve it more easily.

Taking log both sides-

KB
= .. I +1)14x
log Z lim [—}

K— oo 4x2-1

=log Z = lim ( < )log (3:{2+1)

x—oo M+X Ax2—1

{"loga™ = m log a}

= log Z = lim (1 ) x lim 108( +1)

K—soo +x K—sco 1
{using algebra of limits}
Still, if we put x = » we get an indeterminate form,

Take highest power of x common and try to bring x in denominator of a term so that if we put x = « term
reduces to 0.

& 2(3+i2)
~logZ = 11111 (1+ ) X 11111 log m

=log Z = lim — x lim log
X—+Co 1+x X—+Co xz

=log Z = leOg—%}E
"2
=>IogZ=log§><00=—0’J

{"" log (3/4) is a negative value as 3/4<1}
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