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Find the following limits:

(1) lim VX +7 - J3x+5 (2)
x>143x +5 - J/5x +3

(3) lim s!nax - s!nbx Ans : a-b} (4)
Xx >0 sincx - sindx d

(5) lim s'""n' COSX  [Ans: - V2]
x>% 4 X

-1 U’ q
tan "' x - — _
(7) lim_ — 8 N1| [(8) fim AShXx - 1 [Ans:i}
X >3 x - 3 4 X_)% 3tanx - 1 4
2 3 n
X + x° 4+ x° + ... +x" -n
(9) lim (10) lim ;
x—>-1% x—> 1 X -
1 n(n+1)
ns: - (V35 + J21) An
4 2 20
X' -8x° -x-6 59 6 20
(Q) [Ans:—} . x° - 64 )
X33 ox3 . 15x - 9 39 (12) XIT)12 T Ans: 9x23
x3_ 23
1 1
4 . 4 3 .3
(13) lim (3"+3)3 (4x + 1) (1) lim Yx+6-%2x+4
X2 x° -8 X2 X2 - 4
1 1
Ans: - [Ans: —}
{ 144\/3} 48
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Find the following limits:
sin 1x - T 1 (16) Ilim tar11x - tana:
(15) lim 6 {Ans: —} X—>a tan "'x - tan" " a
x| 2x -1 J3
2 lAns- a eczaJ
. cos ax - cosbx (x" - e (x - a)
(17) lim (18) lim
Xx—>0 coscx - cosdx S a)2
2 2
- b -
Ans ) {Ans: Man_z}
cc -d 2
n _ m n
(19) fim UFmx)” - (1+ nx) 0 NJi m_ . ] m neN
X—>0 x2 10 1-xM 1-x
Ans : mn(n - m) Ans m-n}
2 2
xn+1 (n+1)x+ (22)
(21) lim 2 2 2 } 2
X -1 (x-1) lim 1“ + 3° + 5 + + (2n 1)
now [1+ 3+ 5+ +(2n - 1)] n
[Ans: i}
@ 3
1
[Ans: 2l0g2] | o)) iy [1"‘]" | Ans: 2]
x—>0 1+ X
no L
n
i 1ogx -1 lAns: e'1J (26) nll—r:loo >, ;3 [Ans. 2log e}
X—>e X -e r=1
3
27 li neN [Ans: 1 . n 3
(27) Xlnw Z n(n+1) € [ ] (28) xlToo nzé ok neN [Ans: Z}
/ . t
(29) lim ( n2 +n+1 - n] [Ans: l} (30) lim xtanx [Ans: 1]
n—oo 2 x>0 X -2 4 g7X
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Find the following limits:

3x 2x X X
(31) Iim & 27 +2 [Ans: Iogg} (32) lim 8
x>0 X e x>0
4 4 ) 2 3 3
(33) lim Vxh o1 - A 4 (34) lim 7+ x
x>0 x2 x—>1 -1
[Ans: l}
2
tan® x - 3tanx
(35) lim [Ans: -24]

x> % cos|x + =
3 6

. Jx-Ja+J/x-a 2 2 )
(37) lim (38) Iim YA - X *(@-X) . 4
x>a a8 . x3 y Ja-x
Ans: —— '2a
aVv3 +1
4 _
(40) lim x" -4 [Ans:g}
X2 x2+3x\/3- 8 5
sin X T [ 2 . -1
(41) - [Ans: ﬁ} (42) lim 1+ X7 -1)sin X [Ans: 1}
x—0 (tan”1x)3 2
in1y)2 -1 sin-1h
) lim _(Sin_X)7 [Ans: 2] _efan 'h _g _
X—>0 2 (44) lim [Ans: 1]
1-v1-x h—>0 tan"Th - sin 'h
asn 2Jx +3%x +5%x
. J5 + cosx - 2 1 (46) lim 3
(45) lim 5 Ans: — x>0 /3x-2+%2x -3
X > (m - x) 2
Ans: —
{ ﬁ}
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Find the following limits:
- (x3 + 27)log(x - 2) [Ans: 9] o2 s 1]
x—>3 x2 -9 ) (48) XIi_r)n0 (cosx) 2
9 1
(49) lim (sin2x)@"" 2X | Apg: e 2
x> &
4
1-Xx
(51) lim (1-4x) 5 |ans: e 4|
x—0
(53) lim (n+1)+(n+2)+ ..+(n+n) e T gh -4 _ oM 4 4
n— oo n n—>0 \/_ - m
[Ans: 8ﬁ(|ogez)2J
3n+1 _ 2n

(55)

(56)

lim

== Ans: 3
no>w gn 4 on+1 [ ]

X _ an-@
(57) (58) lim xe ae
X—>a X-a
lAns: (1- a)e'aJ
- - 1- e
li cos X.cos X . .. .cos X (60) lim 1- cos{1 - cos( ozl
n—->w 2 22 on 850 98
Ans: Sl Ans: 1
X 128
X _ . 27X oax _ .Bx
(61) tim 227 * 11 ang: 351 I (62) tim - € [Ans: 1]
x>0 X 49 X >0 sinax - sinBx
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Find the following limits:

; ..y - a Ty sinx - sinla
(63) Ilim sin tan — 64 lim
y—>a 2 2a (64) X—>a X-a
[Ans: -3} ]
]
. 1-cos(1-cosx 1
(65) lim (4 ) [Ans: 5} (66) lim_ 2 X [Ans: 2.2]
x—>0 X X > 2
(68) Prov t I|m (3x +2) =5
(67) lim (a+h)2sin(a+h)-a2sina
h—>0 h

2 1
Ans: a2cosa + 2asina % that I|m X sm; =0

Solve the following problems:

(70) Express { X | xR - {g}} as the complement of an interval.

[Ans: R - (-1, 4)]

(71) Express neiwbourhood of 0.1 in the interval and modulus forms.

[Ans: (=09, 1.1), Ix = 0.11 < 1]

( s the following set in the form of an interval and also in the form N (p, 8),
R, 6 > 0. {x10=I3x+11 <2 xecR}L

[ane: (13), w(3 2)]

(73) Express{xI;sl, XER-{-

as the complement of an interval.
13x + 21| 5

(3]

W|N
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(74) Prove that the intersection of two & - neighbourhoods of p is a & - neighbourhood of p.

(75) Assuming that the intersection of two open intervals is either empty or it i open
interval, prove that the intersection of two neighbourhoods of p € R is
neighbourhood of p.

(76) If f(x) = x, X <=1
= 0, X =
= x4, X > 1, then can we find lim f(x) ?
x—0
[ Ans: No. °. f is not define any ghbourhood of zero. ]

(77) Examine the continuity of f at x = 0 where f() = , for x # 0, f(0) = 1.

[ Ans: discontinuous ]

(78) Examine the continuity of f(x) = c Rat n e Z
[ Ans: discontinuous V n € Z]

(79) If for each x, a € Dy, a If(x) -f(a)l =Ilx - al, then prove that f is
continuous at a.

(80) For f(x) = x - figd lim_ f(x) and lim f(x) where n € Z and hence
pe=ll x »>n*

examine the c n of f at n. [ Ans: discontinuous ]

¢

1
eX - e
1

eX 1+ e

(81) If X , x £ 0, then prove that Ilim f(x) does not exist.

x—0

.
X || X|[=

n n n
+ + . +
. . 1 2 n
(82) Is it true that Ilim

n—0 n

= loge 2 ?

[Ans: No. In [:], ne N. .. nis not defined everywhere in any neighbourhood of 0.}

(83) Express 2.123123123..... as a vulgar fraction [Ans: %}
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(84) If f(x) = ——, x £0, find lim f(x). [Ans: 0]
x>0
eX -1

(85) Find limit of the sequence 1-5 , 2-7 3.9

| =
| I |

9-13° 12:17° 15-21°
8 23 33

(86) Find limit of the sequence , , , Ans: —
1-2-3 4-5-5 78

(87 ) Obtain the maximum 3 > 0 such that V x, NR(2, 6) = f(x) € N(13, 0.001),

where f(x) = 4x + 5, x < R.
[ Ans: 0.00025 ]

(88) For f(x) =2x, x ¢ {1+l, how that

n
x € N (1,8), x € D¢ 21 < €. What can be said about lim f(x) ?
Xx—1

[ Ans: limit does not gxMt not defined everywhere in any neighbourhood of 1]
(89) Express {x I lr <4, x € R, x # 0} as the union of the intervals.

[Ans: (-2,-3, -2+3) U (2-43, 2+3)]

4
(90) ExRess xl‘1 + % > 2, x € R - {0}} as the union of the intervals.
[Ans: (-1, 0) u (0, 3)]
) Express {xl x2 - % <%, X e R} as the union of the intervals.

[Ans: (-3, -2) U (2, 3)]

(92) Prove that lim f(x) where f(x) = ¥x - [Vx] does not exist.
X—>4
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(93) Find the limit of the sequence 5, 5°+5, 5 *\V5°J5, ... [Ans: 5]

(94) Find minimum m € N such that n 2 m = f(n) € (1, 0.01), f(n) =

(95) If f(x +y)="Ff(x)+f(y) VX, y e R and if f is contin
that f is continuous at every x € R.

0, then prove

(ssinx _ 1)2 ’
(96) If f(x) = xlog (1 + x) X £ 0 is continuous al 4@, then find f(0).
[Ans: (Iog3)2J
sin(a + 1)x + sinx
(97) If f(x) = , 0
X
= C, =
1 1
22 2
= (I & )3 X , > 0 is continuous at x = 0, then find a, b, c.
be
[Ans: a=-§, b %0, c:l}
2 2
T
98) If f(x) =% 2sinXx, X €= —
(98) (x) N 2
inx + B, --E-< X <-E
2 2
= COS X, X 2 g is continuous on R, then find A and B.

[AI‘IS: A=-1, B=1]

Ive the following problems of infinite series:

n® + n? n © pd 4 p2

e 0]
(99) Find > ——  x and hence obtain > o

n=1 n! n=1
[Ans: (x> + 4x% + 2x)e*, 7e]
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Solve the following problems of infinite series:

Page 9

(100) If Snp

12+22+32+

+ n°, then find >

2

o0

n=1

Sp x"
n!

[Ans: %(2x3 X 6x)ex}

2
(101) Prove that 1 + lim | 1= X  1EX+X Lo | = e
X—>1 2! 3!
L 2
n n
(102) Prove that n! > (—j ry ® 2
e (103 ) Prove that =1+
1 02 - 1
— 4+ e @
5!
o0
(104) Fing y 2(N*1) [Ans: e - 2]
_¢1 (2n + 1)!
n=1
(105) Find ! + \ + ) Ans: 3log2 - 1
-4-5 9 6
it x2 - 1
(106) Prove that > =
1 2x
4
. U S
(107) Fi _— [ Ans: log x]
1 ¥ (x+1)"
0
Prove that > 1 on ) log 1+ X
1 (2n-1)(2x +1)(2n-1) X

(109) Find approximate value of (131)5 correct to four decimal places.

1

[ Ans: 5.0788]

n
(110) If n is very large, prove that (1 + %J = e(1 =

1, 1
2n  ggp?




