Limit of a Function, Left Hand &
Right Hand limits, Existance of
Limits, Sandwitch Theorem,

6. Letfix)=5- ‘x— 2‘ and g(x)= ,xe€ R Iff(x) attains

maximum value at a and g(x) attains minimum value at 3,

TOPIC Evaluation of Limits when X— oo, o (x=1) X —5x+ 6) .
1 Limits by Factorisation, then XE{I;BW is equal to :
. Substitution & Rationalisation ’ * *
ST [April 12,2019 (ID)]
1. Ifoisthe positive root of the equation, p(x) =x>—x —2=0, (@ 12 (b) =32 (c) —172 (d) 312
then lim 1=cos(p(x)) is equal to: [Sep. 05,2020 (I)] 5 lim x+2sinx
xoat xta—4 © 02 L oginx 4] —sinfx—x+1
3 3 1 1 [April 12,2019 (IT)]
a) = — c) — d -
@5 ®OF ©F @3 @6 ®2 ©3 @1
W 4x* -1y/x ¥ PERRyE . '
2 lim X D) [Sep.05,2020ay] 8 If 1(13} - Lk > thenkis:[April 10, 2019 (D)
x>0 \/ T+x2 +x* -1
(a) isequal to Je (b) isequaltol (a) 8 (b) 3 (© 3 (d 4
(c) isequalto0 (d) does not exist 3 8 2 3
3. Let [f] denote the greatest integer <y If for some 2 —aetb
| 9. If liml—1 =5,thena+ bisequalto:
reR-{0, 1}, Lm =L, then Lisequal to: T
8] p— [x] [April 10,2019 (II)]
[Sep. 03, 2020 ()] (@) 4 (b) 5 () -7 d 1
@ 1 (b) 2 © > (ORY 10. lim ———— sin’ x equals : [April 8, 2019 (I)]
2 x—0 \/— V1+cosx ’
2 2 2 2
4, If lim €L 1-cos - —cos X+ cos —cos 2 =27k @) 42 (b) V2 © 2\2 (d) 4
x>0 | x8 2 4 2 4
then the value of k is . [NA Sep. 03, 2020 3.
— P D, i S0t x—tanx o [Jan. 12, 2019 (D)]
3437712 - COS(HEj
lim————— i 4
5. lim 32 _gix IS equal to : 4
NAJan.7,20000 @4  © 427 © 82 @S
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Jr—+/2sin~ Tx cot X — oS X
12. lim is equal to: Jan.12,2019(m) 19. lim equals : [2017]
RN S SN Y PPN
@ (b) \f © \f @ Jr 1 1 1 1
J_ @3 O ©3 @
13. Let [x] denote the greatest integer less than or equal to x.
e 20. i Vo -3 It Online April 8,2017
. x—>3\/T NG isequalto: [Online April 8, ]

tan(;r sin? x)+ (| X | —sin(x[x]))2 |

2

lim
x—0 X

[Jan. 11,2019 (D]

(b) equalsm
(d) equals 0

(a) does not exist
(c) equalsmt+1

xcot(4x)
im ; .
14. >0 sin? xcot (2 ) isequalto:
@ 0 (b) 2 (© 4 1

15. Foreacht € R, let [t] be the greatest integer less than or
[Jan. 10, 2019 ()]

equal to t. Then,

(1—|x\+sin|1—x\)sin(§[1—x])
|1— x|l - x]

lim
x—=>1+

(b) equals 0
(d) does not exist

(a) equals 1
(c) equals—1

lim «/1+\/1+y4 -2

y—0 y

16.

1
(a) exists and equals a2

1
(b) exists and equals 2\/5(\/5+1)

1
(c) exists and equals 22

(d) does not exist

17. Foreach xeR, let [x] be greatest integer less than or equal

to x. Then [Jan. 09, 2019 (ID)]
N .
lim x([x] \x\) sin [] is equal to:
x—0 X
@ —sinl (b) 1 (© sinl () 0
18, Jim TR 2X - ZYENY s [Online April 15,2018)
x>0 (1-cos 2x)
1 1 1
a) 1 b) —— c) — d —
@ (b) 5 © 2 (d) 3

Get More Learning Materials Here: &

[Jan. 11, 2019 (IT)]

: [Jan. 9, 2019 (T)]

21.

22.

23.

24,

25.

26.

27.

@ 3 ()\/5 (C)T ()2\/5
1—cos2x)(3+
( cos 2x)( COSX) sequalto: [2015]
HO X tan4x
1
@ 2 ® 5 © 4 @ 3
2
lim <——°°% jscqualto:  [Online April 10,2015]
x—>0  gin“ x
2 b) 3 3 d >
@ ®) ©5 @7
sin(i‘ccos2 x)
lim 3 is equal to: [2014]
x—0 X
T
@ - b= © 7 @1
tan(x —2){x? +(k-2)x -2k
If lim ( ){2 ( ) } =5,
x—2 X“—4x+4
then k is equal to: [Online April 11,2014]
@@ 0 (b) 1 (c) 2 (d 3
. (1—cos2x)(3+
lim 1200820+ 081 . il to [2013]
x—0 xtan4x
- ! 1 d) 2
@-3 ®5 © @
sin(n cos’ x)
lim equals [Online May 26,2012]
x—0 x2
(@ -m (b) 1 (c) -1 d n
lim (w) sin [lj [Online May 7, 2012
x—0 X X

(b) equals O
(d) equals—1

(a) equals 1
(c) does not exist
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Limits and Derivatives M-209
28. Let f: R — [0,0) be such that )1(1_>rr§ f{x) exists and . m '
35. . 111)110 N [2002]
NGO )
lim N 0 [2011RS)] @ 1 (®) -1
- (c) zero (d) does not exist
Then li £33 (e
- xl—% Jo) equals Limits Using L-hospital's Rule,
@ 0 (b) 1 © 2 @ 3 TOPIC Evaluation of Limits of the form
100, Limits by Expansion Method
i l-cos{2(x-2)}y}
im| ————
29. 1O Y—2 [2011] . .

(@) equals /2 (b) equals — /2

1
(c) equals E (d) does not exist

30. Let f: R —> R be a positive increasing function with

. fBx) . fQ2x)
Gy | then lim I [2010]
2 3
(@) 3 (b) 3 (©) 3 d 1

31. Let a and Pbe the distinct roots of ax® +bx+c=0,

1- cos(a)c2 +bx+c)

then lim is equal to [2005]
x—>a (x — Q)Z
612
@ (- By’ (b) 0
-a* 2 1 2
© —(a-p) @ S(@-p
2 2
{1 —tan (%) }[1 —sinx]
32. lim is [2003]
n X 3
A {1+ tan (ZH[R —2x]
b 1 0 d L
@w OF © @ 3
logx" —[x]
33. lim g—,n e N, ([x] denotes greatest integer less
x—0 [x
than or equal to x) [2002]
(a) has value-1 (b) has value 0
(c) hasvalue 1 (d) does not exist
245043)
3. lim | S5 [2002]
x>0l xT4+x+2

(@ ¢ (b) €? © & (d 1

Get More Learning Materials Here: &

36.

37.

38.

39.

41.

o(at 2x)% —(3x)3

xX—a 1 1

(a+x)3 —(4x)3

o (3 o ()3
o o ()3

X2+ X" —

(a=0)isequalto:

[Sep. 03, 2020 (1ID)]

WA

[ES

If lim " ~820, (neN) then the

x—1

x—1

value of n is equal to [NA Sep. 02,2020 (I)]

1/x
lim (tan (5 + xj] isequalto:  [Sep. 02,2020 (II)]
x>0 4
@ e (b) 2 (© 1 @ e
) 1/x

lim 3x°+2 . .
] ey is equal to: [Jan. 8,2020 ()]

[ L
@, ®zF ©¢ @
lim wa is equal to: [Jan. 8,2020 (II)]
x—070 X

. 1 g L
@ o ©-7 @
If o and B are the roots of the equation 375x>-25x—2=0,

n n
then ’1213020" + lim Zﬁr isequal to:
r=1 r=1

n—0
[April 12, 2019 ()]
2L 2 1 § —
@ 36 ® 3% © 1 @ T16
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42. Let f: R — R be a differentiable function satisfying oy
( Y 3) 1 48. If lim [1+§1€+bz] = ez, then the values of a and b, are
. (1+fB+x)—f(3) \x. X0 X
'(3)+/'(2)=0. Then lim| —————"——~ 1
S 3)+/@)=0. Then ;L%(Hf(z_x)-f(z)] e [2004)
to: [April 08,2019 (I)] (@ a=landb=2 (b) a=1beR
—1 2
(@ 1 () e © e d e (© aeR,b=2 (d aeR,beR
43. Foreach teR, let[t] be the greatest integer less than or
, . xf(2Q)-2f(x
equal to t. Then [2018] 49. Tetf(x)=4and ! (x)= 4. Then lim i/ (2)-2/(x)
1 5 15 x—2 x-2
lim x([;}+ [;} +..+ [;D is given by [2002]
X0 @2 ®=2 ©-4 (@3
(a) isequalto15. (b) isequalto120.
(c) doesnotexist (inR). (d) isequaltoO. Derivatives of Polynomial &
] i Trigonometric Functions,
(27+x) -3  TOPIC Derivative of Sum, Difference,
44.  lim ~———— equals. [Online April 16,2018] Product & Quotient of two
x>0 = functions
9-Q27+x)* e
50. Letf(x)be apolynomial of degree 4 having extreme values
1 1 1 1
@-7 -  ©- @ () o
3 6 6 3 atx=landx=2.1If lim | == +1 | =3 then /(- 1) is equal
x—=>0\ x
1 to [Online April 15,2018]
45. Let p= lim (1+ tan> \/;)h then log p is equal to : 1 3 5 9
X0 @ - b > © > @ -
[2016] 2 2 2 2
1 . 1 ) o 51. Let f(x) be a polynomial of degree four having extreme
@5 ®; © @ Tt |
valuesatx=1andx=2.If )1{13(1) 1+ x_2 =3, then f{2) s
, (1-cos2x)® . . .
46. lim ———— is: [Online April 10, 2016] equal to : [2015]
x—0 2Xtanx — X tan 2x @ 0 (b) 4
1 1 (c) -8 (d) -4
@ 2 (b) ) (c) 2 (d) 5 52. Letf(l)=—2andf' (x) > 4.2 for1 < x<6.Thepossible
value of f(6) lies in the interval : [April 25,2013]
i (Hg_i]“ N @) [15,19) () (- .12)
47. If Xglzo X 2 =¢”, then 'a' is equal to : () [12,15) (d) [19, o)
If £(x)=3x'0—7x8 +5x6 —21x3 + 3x2 — 7, then
[Online April 9, 2016]
3 1 2 tim Z1=0)=/ () is [Online May 19, 2012]
@) 2 ® 3 © 3 @ 3 a0 a3 +3a Yy
B IR
@-5 &5 ©-5 @3
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Limits and Derivatives mM-211
. L] ' L]
Hints & Solutions
L B ?-x-2=0=(x-2)(x+1)=0 RELL — T 22| _| L
h=0|A+h+0| |A
=>x=2,-1=>a=2
Given that limit exists. Hence L.H.L. =R.H.L.
. yl—cos(x® —x—=2) =|r-1]=|A]
. lim
x—>2* x—=2 1 1
. \ :>7L=EandL=H:2
2
Ll xt=x=2
ﬁsm(i 4. @®
= lim
xo2* x=2 ( 2 [ x2)
5 LI—COSTJ Ll—cosj)
N C R ) lim =2*
. \/E Sin 2 (X2 —-—X— 2) x—0 _x4 x4
= lim X
x—2" xz—x—Z\ 2(x-2)
P — 2 2
2 ZSinzx— 25in2%
. —k
( (xz—x—ﬂ\ 3111(1) 4 X3 =2
sinL7J X %16 Toxe64
1 2 L (x=2)(x+1D) 16 64
=— lim — | X lim —————~=
\/Exﬁf x°—x-2 x—2" (x-2) o
2 — 4 =28 ok { lim 22 g
16 x 64 00 0
LT
\/5 \/5 k=8
5. 36)Let 3* =7
\ll+x2+x4—1 ( ) ¢
x| e x -1 7 27
) L y a2 o £ =12 427
. et . =-llm———mM8 M —~ m = - - =
b) xlg(l) e o 1 13 1_% -3 t-3
ot
\/1+x2+x4fl )
i x ~1 :lim(t =3)(t+3)(¢t-3)
=0 142 44t 11 t—>3 t-3
Ly =(32-3)(3+3)=36.
— 6. (@ f(x)=5-[x-2]
VI+x“+x" -1 Graph of y =
Put — = —¢ when x> 0=7-—0 raph of y=f(x)
* y
13
A L=tim&=l o
t—0
3. () Given lim ;—x—ﬂ[x]\ = /
x=>0A—X+|[Xx > X
/0
. |1+h+h 1
Here, LHL.= lim =|—
=0l +h—=1] |[A-1

Get More Learning Materials Here: &

By the graph f(x) is maximum at x =2
Loa=2gx)=|x+1]
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Graph of y = g (x)
y

/

& X

-1 Of 2

By the graph g (x) is minimum atx=—1
B=-1
. (x-D(x-2)(x-3)
(x-2)(x—-4)
_ i 3ZDE=D L
x—2 x—4 2
7.  (b) Given limitis,

Now,

lim X+ 2sinx
0 Jx? 4 2sinx+1—sin? x—x+1

On rationalising,

B lim(x+2sinx)[\/x2 +2sinx+1+\/sin2x—x+1]
0 (x* —sin® x) + (x+ 2sin x)

{HZ(WH[\/)CZ +2sinx +1 ++/sin’ x—x+l]

. X
_ lim — .
(x_sm XJ“‘[I"'Z(SIHXD
x X
3x2 . sin
-==_9 { lim —=l}
3 x>0 X

- lim LAkl lim L
8. @) Given, =l x=1 x5k x2 —k2

4.1 (0
Taking LHS. lim™ ) (— formj
x—l1 x—1 0

[Using L Hospital’s Rule]

[Using L Hospital’s Rule]

Get More Learning Materials Here: &

10.

11.

12.

2
(c) limx—wH_b =5

x—=1 x-—1

-+ limitis finite. .. 1—a+b=0

= lim 245 (Eformj o
ol 1 0 (By L Hospital’s rule)

=>2-a=5 =>a=-3andb=-4
Thena+b=-3-4=-7

.2
@ lim sin” x

Ho\/i—\/1+cosx

. sin® x 0
S [0
0
= \/5— 2c0s2£
2
sin? x sin? x

= lim = lim

anﬁ[l_cosg:l x_>02\/§sin2%

x—0 .X 2 2 2
sin—
2| —4
x
4
3 _ tanx
. cot3x—tanx_ . cot x(l cos3xj
@ lim—7F——vx = lim————— =4

x_% cos(x+E) x_)% cos(x+m/4)

lim (1- tan” X)
X tan® xcos(x +1/4)
4

i O tan? x)(1 - tan x)(1 + tan x)

n cosx —sin x
R (j

NG

lim a+ tan? x)(1+ tan x)(cos x —sin x)

. 3 .
)H% sin” x (cosx—smx)

S G

Cos X

O[]
f =8

A g
( li)ri T —+2sin"! x
b

_ 1im\/_—1/2sin’1(l—h)

>0 Jl=(1-h)

= lim f(1—h)
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14.

15.

Limits and Derivatives M-213
~ lim \/E—«ﬂsm (1-h) . h+ 1+ y* -2
h—0 16. (a) L*hl’l’l—4
y—0 y
- 11 X2 X ! > (-1
2asina-n  ima-n (1/1+ T+ -Ij(w/u ) +I)
h=0 ! ~1lim
2\@ =0 y4(w,1+\ll+y4 +x/§j
1
\/ZSln (1- h)\/h(z h) 1+ 1+y4_2
=1lim
h—>0 -
=0 4(«/1+\[1+y +\/—j
11 \F (\/1+y4—1j(\/1+y4+1)
=2X——=X——==,|— .
o2 \n = lim
5 5 y_)Oy“ \’HWJ”/E (WH)
... tan(msin” x)+(x—0)
(@ RHLis, lim o 4
x=0" X — lim I+y" -1
=0 4 4 4
. [tan(nsinzx ] y ( 1+4/1+y +\/§j(\/1+y +1)
= lim| ————+1|=1+n
x—0 X 1 ~ 1
TP T 22x2 42
AndLHLis, lim tan(rsin x)+2( X +sin x)
x—0" .q1
- X 17. @ lim x([x]+]x])-sin[x]
— lim tan(rsin? x) + x% +sin® x — 2xsinx 0 X1
x>0 x? —lim (0—h)[0—AH+]0— hl)-sin[0— k]
=n+l+1-2=m h—0 |0—h|
Since, LHL # RHL _
Hence, limit does not exist. —lim (=h)(=1+h)sin(-1)
2 h—0 h
xcot4x lim x.tan” 2x ' ] )
@ x—>0 sin? x.cot> 2x  x—0 sin’ x.tan 4x :}lllir})(l—h)sm(—l):—sml
[ ? (taanjz ax 14 18. @ Let, L= lim M—hml((say)
“oolsiny) U 2x ) tandx )22 0 (1-c0s2x)’
b8 X _ 2ftanx —2xtan x
(1—IXI+Sin(|1—XI))Sin(*[1—X]) 1—(tan x)*
®) lim 2 =K= -
x>l [1—x|[1-x] (1-(1-2sin"x))
) (r _ 2xtan x—[2xtan x —2x tan® x]
; (1—\1+h\+sm(|1—1—h|))sm(5[1—1—h]j - 4sin® xx (1 - tan® x)
=lim
h=0 1=1=h|[1-1=A] 2x tan® x 2x tan’x
- - 4sin4x><(1—tan2x) N .4 cos? x —sin® x
(l—l—h+sinh)sin(—(—l)) dsin"x x| —————
—ii 2 cos” x
im
h=0 h([0—A1) sin’ x
2x 3
- — cos” x
(—h+sinh)sin(——j . 4 cos® x —sin’ x
- lim 2 —0 4sin”x x| ———5—
R h(-1) cos” x

Get More Learning Materials Here:
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K= X lim sin(T cos? X)
2sin x x (cos2 x—sin? X) COS X 3. ® x>0 2
. )
o L= lim —— x lim L— i sin[ n(1-sin? x) |
x>0 2sinx x—0¢os x (cos” x —sin” x) 0 2
= lim Y < lim n 210 en hmsm(n_nsmzx) o sin (2 0) = s 6]
x=>028inx x-0cos (cos —sin ) = - s s (mw—0)=sIin
x—0 X
19. © lim —Cotx(l‘smg‘) = lim SOXUZSIN) i gip (Tsin® ®) msin® x
P g[x_T X—% S(E —x) x>0 qsin®x x?
’ 2 2 sinx )
= lim lxr{—j =7
b P x—0 X
Put -—x=t sasXx>—- =t—>0 2
. tan(x —2){x" +(k=2)x -2k}
T (n 24, (d Im 3 =35
cot 5~ 1—sin E_t x—2 x°—4x+4
= lim 2
t—0 8t3 - lim tan(x—Z){x +k)§—2x—2k} =5
x—2 (x-2)
~ im tant(l—cost) lim tant 1—cost
T 50 83 T 50 8t 2 i tan(x —2){x(x —2)+ k(x—2)} B
1,11 = o2 (x—2)x(x-2) -
8 2 16 i [tan(x—z))th((mx)(%f)\ B
. A3x =3 = x—=2 (x—2) x—>2L (}?Zf) ) =3
20. (b) LetA= lim —————
SN . an
. . = 1x lim (k + x) -5 -+ lim =1
Rationalise x—2 0 h
k+2=5
(3x-9)x(2x-4+472) o
. A= lim -
x=3 {(ZX —4)- 2} X( V3X +3 ) 25. (d) Multiply and divide by x in the given expression, we
get
lim 3(x-3) ><\/2x—4+\/5 _3, 22 _ lim (1-cos2x) 3+cosx)  x
x—32(x-3) (\/§+3) 2 6 0 x? 1 tan 4x
.2 X
21. (a) Multiply and divide by x in the given expression, we { 1 - cos2x = 2sin’ 5}
get 5
. (1=cos2x) (3+cosx) X = im2sm x 3tcosx  x
lim : x>0 x? 1 tan4x
0 2 1 tan 4x R
.2 = 21lim n x'lim(3+cosx)-lim 4x xl
— lim 2sin“x 3+cosx  x x50 x* x>0 x>0tandx 4
0 2 1 tan 4x - 2.4.1 =2
5 4
= 2fim 2 X lim3+cosx - lim sin(rccos2 x)
W0 Xt o0 ¥0 tan4x 26. (d) Consider, lim
x—0 x2
24 im B o4l . 5
4 x>0 tan 4x 4 sm(n —msin x) . ,
= lim ——— [ sin(n—0)=sin 6]
) x2 . x—=0 xz
2. © lim xe® +sinx

Get More Learning Materials Here : i

x—0 28inXcosXx

2
lim( X e +lj ! :1+l:
x—0\ sin X 2 2

= lim
x—0

sin(n sin? x) (n sin? x)
5 X =T
msin“ x X

EBD_83
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Limits and Derivatives
; lim (x —sin x) sin [lj
() Consider o

X X
x(l
x i i [ lj
———— Ix limsin| —
X x—0 X
sin x (1
1- x lim sin| —
x—0 X

X
. sinx . (1
1- lim x lim sin| —
=0 X x—0 X

1
= 0x lim sin (—j
x—0 X

27.

sin x

lim
x—0

lim
x—0

0

(/(x) -9

3|
lim [(/(x))2~9]=0

28. Given that lim =0

x5

@

[nn} f(x)T =9 = limf()=3
1-cos{2(x—-2)}
x=2
. x/E|sin(x—2)|
= lim ———=

x=2

x—>2

29. @ lim

x—2

{ 1-cos0 = 2sin> K}
2

V2sin(x—-2)

(x-2) 2
RHL = lim M — \/5
(atx=2) x—2 (x —2)

Thus L.HL # RHL
(atx=2) (atx=2)

LHL = —1lim
(atx=2) x—2

1-cos{2(x—2)}
x=2
(d) Given that f(x) isa positive increasing function.
SL0< f(x)< f(2x) < f(3x)
Divided by f(x)
o< f(2x) _ fGx)
S f(x)
— lim 1< lim L&) < jjm LG9
xoo  xowo f(X)  xowo f(X)
By Sandwich Theorem.
A
x—0 f(X)
(@ Given that
ax?+bx+c=a(x—o)(x—B)
1-cosa(x—o)(x—P)
(x— OL)2

Hence, lim does not exist.
x—2

30.

=0

31.

lim
X—=>0

Get More Learning Materials Here: &

M-215
gin2 (a (xr—a)(x— B))
= lim 2
x—>a (x_a)z
sin? (o E=0x=B))
= lim 2 2
o-a)?  dlx-a)’(x-p)’
4
L4 (x-a)’(x-p)
4
IR C
2
tan(%—%).(l—sinx}
32. @ lim 3
x>t (m—2x)
2
T
Letx=5+y;y—>0
tan(—%) (1-cosy)
= lim 3
y—0 (=2y)
—tan2 2sin? g
= i .20
yhg}) 3? { 1-cos0 = 2sin? —}
(-8).=—.8 2
8
Y
tan= . 2
:liml 2 siny/2 " _ 1
y—032 [Zj y/2 32
2
{ LLLNI T L 1}
050 0 00 O
33. (@ Since, lim [x]=-1# lim [x]=0.So lim[x] does
x>0~ x—0" x—0
not exist, hence the required limit does not exist.
(X2 AL 4x+1 "
34. (@ lim kLW = lim | I+ ———
X—>0 x2+x+2 X—0 X“+x+2
(4x+1)x
axe2 [ Pxs2
. 4x+1 4x+1
= lim 1+2—
X—>00 X“+x+2

i 4x2+x 1
2 . 1
= P x +x+2 | -+ |im (1+7\.x)x s
X—>00
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40. (a) Using L’ Hospital rule,
3. @ lim y1—cos 2x ) @ g P
: =0 2x . xsin(10x)
lim ———==0
x—0 1
. 2sin’x . |sinx] . sin® 41. (¢) Givenequationis, 375x*>—25x—2=0
lim = lim wlim——=1
x>0 2x Y0 X 650 0 Sum and product of the roots are,
The limit of above does not exist as +B_£ d B___
LHS=-1#RHL=1 T T
n
1 1 lim ) (o" +p")
3 _ 3 n—o0 =1
36. (b) limw [% case} "
T Ga ) —(4x) = (a+0% +a’ +.0B+p>+B°...+0)
Apply L'Hospital rule . . = _o+p-2ap
I-a 1-B 1-(a+B)+af
@292 2003 25 4
lim = ; _ 375 375 __ 2 _29_1
2 Bat+x) (4?3 4 25 2 375-25-2 348 12
3 3 375 375
1
L o, 203 ~
l (22— B _
~ 3(3a) 2-3) 3 213 ~ 243 2 (ij 2. @ I= lim (IHJJ:SHC; ;Eg;jx (1 form]
- T 237 o3 2 2 lo x—0\ 1+ —-x)—
l(4a)’2/3-(1—4) 4 3973 319
3 = [=¢'l, where
37. (40)
. 1+ f3+x)-f(3) 1
2 3 n —
- J=1lm|| ——22 77 _] -
[im XX X Aot X T :820(2 case] ! x—»O([1+f(2—x)—f(2) x
x—1 x—1 0
hml+2x+3x2+....+nx”’l 320 = lim (lj fB+x)-fB)-f2-0+[(2)
x—1 1 x—0\ x I+ f2-x)-f(2)
(Using L' Hospital rule) 0
=1+2+3+....+n=820 (6 form)
n(n+1) ;
= =820 — 42 4 n—1640=0 By L. Hospital Rule,
. f’(3+x)+f’(2—x)j . 1
= I = lim lim
=n=40,neN ! x—)O( 1 =0l 1+ f2-x)= f(2)
38 fimn [1+ tan x] Ve =/3)+f2)=0
. @ x—>0\1—tan x — = 61126021
.1 T . I{1+tanx . . 1 2 15
L e e (4f2]
. 2tanx \ 1 . tan x 2
- 1 2 15
o mEeeym(ea) -t oLt (215
<0t X X X X
, LZ ] {3x2+2 1} . .
i0 42 | 7242 L 0<{—i<l = <x{—
39. (®) LetR= lim —3x2+2 Toot 2 {x} 0 X{x}“
x>0 Tx*+2
fim X(1+2+3+...+15)=15><16=120
x—0" X 2

2
lim L) =47 4
ey R N
=e =e =e “ =

e
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Limits and Derivatives

44.

45.

46.

47.

M-217

1

5
© LetL=lim M
X—>

0 fud
9-(27+x)?

.. . . .0
Here ‘L’ is in the indeterminate form i.e., 6

.. using the L’Hospital rule we get:

-2 -2

1

Yorens  Liens
L= lim =3 _ =
x—0 2 —_ ) -
-ZQ27+x)3  —x273
3 3

. 1 2
— lim —In(1+tan \/;
@ Inp ot 2X ( )

lim llr1(se:c\/;)

x—0t X
Applying L hospital's rule :
- 1im seC\/;tan\/; - lim tanx/; 1
ko0t secx 240X x50t 2Vx 2
_ 2
© lim (1—-cos2x)

x—02xtan x — xtan2x

02 N2
— lim (2sin” x)

1

10 3 3.3 5.5
2x{x+x—+—+ ..... ]—x[2x+2 X +22 d

Il
.é’—.‘.

(dividing numerator & denominator by x*)
=2

2x
lim | I+ a_4 1% form
®) P (1 form)

X—>0

- e{ lim [1+3—iz—1] Zx}
X—>»00 X x

=e lim (2a—§]e20
X—0 X

2a=3=a=3/2

Get More Learning Materials Here: &

1

48. () Weknow that lim (1+x)x =e

X—0
b 2x
: . a
Given that lim [1+ —+—] = ¢?
X—>00 x  x2
Zx[g-ﬁ—i]
1) x 2
. b\)la b
= lim [1+£+—]L;+7J =
X—>0 X xz X
lim 2[a+é} 9 ) )
= e)(*)oo P —e“ e a —e

=a=1landb eR
49.

We have, lim M
x—-2
Applying L-Hospital's rule, we

=)}1_1:12 JF@=27"(0)=f2)-

2
x—2

=4-2x4=-4,

50.
= f"(1)=0andf"(2)=0
As, f(x) is a polynomial of degr
Suppose f(x) = Ax*+ Bx? + Cx?
lim (f(x) +1j =3

x—0 x2

(¢) Giventhatf(2)=4andf(2)=4

(5
get
212

(d - f(x)hasextremum valuesatx=1and x =2

ec 4.
+Dx+E

=
x—=0 _xz
. D
= lim| A’ +Bx+C+=+
x—0 X

As limit has finite value, so D =

. A+ B+ O+ Dx+ E
lim +1(=3

E
—+1|=3
x2 \J

Oand E=0

Now A(0Y+B(0)+C+0+0+1=3

=ct1=3=c=2
f'(x)=44x3+3Bx*+2Cx+D

£(1)=0 = 44(1)+3B(1)+2C(1)+ D=0

= 44+3B=—4 ()
£12)=0 = 4A4(8)+3B(4)+2
= 84+3B=2

C2)+D=0

(i)

From equations (i) and (ii), we get

A= l and B=-2
2

4
So, £(x) = % 283+ 202

_ e 3 >
Therefore, f(— 1) = - =2(=1) +2(-1)
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51. (a) lim|:l+L§):|=3

x—0 X

lim L)Z()ZZ
x—=0 x

0, f(x) contain terms in X, x> and x”.
So, tain t 2 x3andx*

— a2 3 4
Let fix)=a,;x” +a,x° +a,x

. T
Since lim (—)2():2 =a,; =2
x—0 x

Hence, flx)=2x +a,x> +a,x*
£'(x)=4x+3a,x* +4a.x>

Asgiven: f'(1) =0adn f'(2) =0
Hence, 4 +3a, +4a;=0 ..(1)

and 8+12a,+32a,=0 ..(ii)

By 4x(i) — (ii), we get

16+ 12a,+ 16a, — (8 + 12a,+32a,)=0
=8-16a;=0 =a,;=1/2

andby eqn. (i),4 +3a, +4/2=0=a,=-2

Get More Learning Materials Here: &

1
3f(x)=2x2—2x3+ EX4

1
f(2)=2><472><8+5 x16=0
52. () Givenf(1)=—2andf"(x)>42for 1< x<6

SG+h)-fx)
h
= fx+h)—fx)=f'(x). h>(4.2)h
So, fx+h)=f(x)+(4.2)h
putx=1and k=5, we get
F(6)=f(1)+5(4.2) = f(6)=19
Hence f(6) liesin [19, )
53. () Letf(x)=3x!10-7x3+5x0-21x3 +3x2-7
' (x)=30x" —56x7 +30x> — 63x% + 6x
1 (1)=30-56+30-63+6
=66-63-56=—53

Consider lim w
a0 o’+3a

= S0 (D-0
a—0 3a2+3

SA-0CD) (M) 53

3(0)%+3 3 3

Consider f"(x) =

(Byusing L’hospital rule)

EBD_83
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