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Find the following limits:
. Vx2-1
(1) lim Vx+7 - J3x+5 (2) I|m+ 5 -
x>1/3x+5 - J5x + 3 x>1% a3 1+ x? -
[Ans: 1] [Ans: V2 (2 - V3)
(3) lim Sinax - sinbx Ans: 270 | (4) jim (fanx -1 [Ans: 2]
x—>0 sincx = sindx c-d x5 x - K
4 4
(5) lim sin xn- cos X [ Ans: -\/3] (6) lim sin 3x + (T:Eos3x
7 T Ui I
X2 4 X X7y X 4
[Ans: =32 ]
-1 .
tan”" x = — S
(7) lim_ — 3 ans: 11 [(8) tim 2SnX - 1 [Ans:i}
x>J3 x - J3 "4 xo T 3tanx - 1 4
6
2 3
(9) lim N/X3+1 +\/X5+1 (10) lim X + X© + X7 + ... +x" -n
X-—>=1T x! + 1 x—> 1 x -1
1 n(n+1)
Ans: 7 (V35 + V21) Ans 2
4 2 20
. X" =8Xx° = x=6 59 6 <Y
(11) lim [Ans: —} . X"~ = 64 . 3
x—>3 2x3 . 15x - 9 39 (12) XIin2 —1 1 Ans: 9x2
x3 O 23
1 1
4 . 4 3 .3
(13) lim (3X+3)3 (4x + 1) (14) lim \/X+62 V2x + 4
X—>2 xY =8 X—>2 X< =4
1 1
Ans: - [Ans: -—}
[ 144\/3} 48
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sin"lx - T 1 (16) lim ‘anx-tana
(15) lim 6 Ans: — X—>a tan” x - tan” " a
N 2x - 1 J3
2
[Ans: (1+—a2)sec2aJ
(17)  lim cos ax = cos bx 18 i (x" - a") -na"'1(x - a)
x>0 COScCX - cos dx (18) o (x - 2)2
2
a“ -b o
[Ans: T 3 } [Ans: Eiﬂ__llan-z}
cc -d 2
n m
(19) fim U*+rmx)” - (1+nx) (20) lim m_ . _" | mneN
x—>0 x2 x—>1 1. xM 1-x
Ans mn(n - m) Ans m-n
2 2
ox"T o (n+1)x +n (22)
(21)  lim T » neN o P43 48 4 4 (20 - 1)
n(n + 1) noowo [1+ 3+ 5+ +(2n - 1)] n
Ans:-—}
3
2 li 2% - 2% Ans: 2log2 1
A =TT [Ans: 210g2] | o)) iy [1"‘]" [Ans: e'z]
x>0 \1+x
no %
(25) lim logx -1 lAns e'1J (26) nlinoo z ;3 [Ans: 2Iog3e}
x—>e X=¢€ r=1
1 o3
(27) xlinw Z n(n+1); n €N [Ans 1] (28) lim 2—2’ neN |:Ans. E:|
Xx>© n >y n 4
29 im —— ns:
(29) (30) i x tan x [A 11
x>0 X .2 4 7




PROBLEMS 11 - LIMIT Page 3
Find the following limits:
e3X . 22X 4 2X 2 6% - 3% - 2% 4+ 1
(31) lim [Ans: Iog—} (32) lim
x—>0 X e x—>0 x2
[Ans: (Iog3)(|ogZ)]
4/ 4 2 3 3 2
(33) lim \/x + 1 \/x + 1 (34) lim x/7+x \/3+x
x—>0 x2 x—>1 x =1
1
[Ans: -%} [Ans: -Z}
a**1 . 2a% . a+2
3 . . (36) lim
(35) lim M X - dt@anx e 24] x—>0 a**1.33X . a+3
x> T cos(x+n) [ a 2}
3 6 Ans
a-3
(37) lim H-\/;-'- X-a (38) lim a2-x2+(a-x) a>0
x—>a’ 2 2 . )
X® = a X—>a a3-x3+ a-Xx
1
Ans: v 2a
[ Jza} [A"s aﬁ+1}
. J1-x-3 4.
(39) lim ’; [Ans: -2] |(40) Iim x -4 |:Ans: E}
x—>=8 24 3/x X — 2x2+3x\/3-8 5
. o / 2 . =1
(41) lim 30X {Ans i} (42) tim QW1+ XT =D sintx 4. 1
x—>0 X 180 x—>0 (tan'1x)3 2
I in=1
. (sin™" x) tan-Th sin=1h
(43) Ilim ————— [Ans: 2] . e -e
= > 44) lim [Ans: 1]
X201 41-x? Sl h—>0 tan~'h - sin-'h
46) i 2«/;+33x/;+55«/;
. V5 + cosx =2 1 (46) lim 3
(45) lim 5 Ans: — x>0 J3x-2+%2x-3
X > (m = x) 8 9
Ans: —
[ ﬁ}
—— i
e
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PROBLEMS
Find the following limits:
(47) lim (x® +27)log(x - 2) [Ans: 9] Sy
X3 <2 .9 : (48) lim (cosx)cot X Ans: e 2
x—>0
1 3x
2 o= q 3x = 2 . -4
(49) tim_ (sin2x)?" 2 {Ans: e 2] (50) x'ﬂ)“w[3x+2] |ans: e |
X = —
4
, ! T 1 = x lA '4J ] sin x
(51) xfro( - 4x) ns: e (52) lim [fﬂl{)x,-snnx lAns: e'1J
x—>0 X
. n+1)+(n+2)+..+(n+n n _4n _ 5N
(53) lim ( ) + ( ; ( ) (54) tim 8N . 4" . 2" 44
=2 E n n>0 /5 - Y4 + cosn
[Ans--i}
2 [Ans: 8J5 (|oge2)2]
n ] gh+1 _ on
(55) lim z 1 [Ans: 1} (56) lim ——00— [Ans: 3]
n>o =4 4r? .1 2 n->wo 3N 4 2
: / Mo . < -X -a
(57) lim |: X + X+ X = \/;i| (58) lim Xxe - ae
X > X a X = 3
1 -a
Ans: — Ans: (1-a)e
[ 2} lans: (1-a)e |
(59) lim cosX-cos—x - .. -cos—— (60) lim 1- cos{1- cos(1- cos8)}
n— o 2 N 60 08
Am_smx Am:;L
X 128
X . . 7X ox _ ,Bx
(61) tim 2 =27 + 1| ans: 351 [(62) lim —& "¢ [Ans: 1]
x>0 X 49 x—>0 sinax - sinfx
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Find the following limits:

- . 1 . =1
(63) lim sin Y - 3 tan MY (64) lim Sin X-sinh a
y > a 2 2a x—a X - a
A a Ans : 1
ns: -E 1 2
-a
. 1=cos(1=cosx 1 “1x -
(65) lim (4 ) [Ans: g} (66) lim_ 4S€C X = T [ane: 22
x—>0 X X —> 2 x = J2
(68) Prove that lim (3x +2) £ 5
(67) lim (a+h)zsin(a+h)-azsina x>2
h>0 h 1
|Ans: a%cosa + 2asina| | (69) Prove that lim x2sin— =0
) x—>0 X
Solve the following problems:
(70) Express x | _1 < 1, x eR - 3 as the complement of an interval.
12x = 31| 5 2

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

(71) Express 1-—neighbourhood of 0.1 in the interval and modulus forms.

[Ans: (-0.9, 1.1), Ix - 0.11 < 1]

(72) Express the following set in the form of an interval and also in the form N (p, d),
peR, 6d>0. {x10=<I13x+11<2 x e R}

Ans: | -1, 1 , N -1, 3
3 3 3
1 1 2 .
< —, xeR- -E as the complement of an interval.

73) E | ———
(73) xpress{x 13x + 21 5
[Ans: R-[-Z,1j}
3




PROBLEMS 11 - LIMIT Page 6

(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 is an open
interval, prove that the intersection of two neighbourhoods of p € R is a
neighbourhood of p.

(76) If f(x) = x, x < =1
=0, x=0
= X2, x > 1, then can we find lim f(x)?
x—>0
[Ans: No. ‘. f is not defined in any neighbourhood of zero. ]

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

[ Ans: discontinuous ]

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

(79) If for each x, a € D¢, we have |f(x) - f(a)l £ Ix - al, then prove that f is
continuous at a.

(80) For f(x) =x =[x], find Ilim f(x) and lim f(x) where n € Z and hence
x—n x > n*
examine the continuity of f at n. [ Ans: discontinuous ]
1 1

, x # 0, then prove that lim f(x) does not exist.
1 x—>0

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

= loge 2 ?
n—>0 n
n
[Ans: No. In [r J, n e N. .. nis not defined everywhere in any neighbourhood of 0.}
as a vulgar fraction Ans : ro7
L 333
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(84) If f(x) = , X#0, find Ilim f(x). [Ans: 0]
1 x—>0
eX - 1
(85) Find limit of the sequence i , oy , ot A Ans : 1
9-13 12-17 15-21 6
e 3 23 33 1
(86) Find limit of the sequence , , s eeees Ans: —
1-2-3 4-5-5 7-8-7 18

(87) Obtain the maximum & > 0 such that V x, xe N* (2, §) = f(x) e N (13, 0.001),
where f(x) = 4x + 5, xe R.
[ Ans: 0.00025]

(88) For f(x) =2x, x € {1+1, neN}, show that
n

Vxe N (1,38), x e Df = If(x) - 21 < &. What can be said about lim f(x) ?
x—>1

[ Ans: limit does not exist as f is not defined everywhere in any neighbourhood of 1]

(89) Express {xl X + %

<4, x € R, x = 0} as the union of the intervals.

[Ans: (-2,-V3, -2+ V3) U (2-43, 2+ 43)]

(90) Express {xl‘1 + 3 > 2, x € R - {0}} as the union of the intervals.
X
[Ans: (=1, 0) U (0, 3)]
(91) Express {xl x2 - ? <§, X € R} as the union of the intervals.

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

(92) Prove that Iim f(x) where f(x) = Jx - [ﬁ] 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) =

[Ans: 5]

(95) If f(x +y)=f(x)+f(y) VX,y € R and if f is continuous at x = 0, then prove
that f is continuous at every x € R.

(3ﬁnx - 1)2

X) = , X is continuous at x = 0, then fin .
96) If f F0 i i 0, then find f(0
xlog(1 + x)
|_Ans: (Iog3)2J
(97) If f(x) = sin(a + 1)x + smx, X <0
X
= ¢, x=0
1 1
22 _ 2
= (B3 o [ )3 X , x > 0 is continuous at x = 0, then find a, b, c.
bxE
[Ans: a=-§, b <0, c=1}
2 2
(98) If f(x) = -2sinx, xs-§
= Asinx + B, -£<x<£
2 2
= COSs X, X 2 g is continuous on R, then find A and B.

[Ans: A ==-1, B =1]

Solve the following problems of infinite series:

0 3 2 © 3 2
(99) Find X N *N 4" and hence obtain 3 %

n=1 n! n=1
[ Ans: (x3 + 4x% + 2x)e*, 7e]
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Solve the following problems of infinite series:

© g n
(100) If Sp=12+22+32+ .. +n? then find Yy =X

n=1

n!

[Ans: %(2X3 + 9x2 + 6x)ex}

2
(101) Prove that 1 + Iim |~ rX  1+x+x" = |- e
x—1 2! 3!
0\ 1.1,
(102) Prove that n! > | — +5+Z+""w 2
e (103 ) Prove that : : =1+
1 1 2 _
1+ —+ — + o © e
3! 5!
o0}
(104) Find ¥ 2(n+1) [Ans: e - 2]
n=q (2n + 1)!
(105) Find ! + 9 1 . ®© Ans: 3log2 - "
3:4-5 5:-6-7 7-8-9 6
© 2n - 1 2 _
(106) Prove that ) (log x) - X 1
T (2n - 1)! 2x
o) n _
(107) Find ¥ + X =1 [Ans: logx]
1 N(x +1)"
[o o]
rove that ] 1 (1) - log 1+x
1 (2n = 1)(2x + 1) X
1
(109) Find approximate value of (131)3 correct to four decimal places. [ Ans: 5.0788]

. 1\" 1 11
(110) If n is very large, prove that 1+ — = el 1- — +
n




