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Topic-1: Limit of a Function, Sandwitch Theorem

[ 'Q\ with One Correct Answer
Let a(a) and PB(a) be the roots of the equation
{E’rl‘q-F - l] x2 4 (ﬁ;ﬁ— 1 ] X+ (Ql +a '1] =0 where

@>-1.Then lim a(a)and lim B(a) are

[2012]

a—=0" a—0"
5 _ 1
{a) ——and!l (b) —— and-1
2 2
(c) —%andz (d) Lo and 3
2 b
x c+1 .
If lim {1 +J-{——-ax—b =4, then [2012]
X—»m0 X+ )

(b) a=1.b=-4
(d) a=2,b=3

(a) a=1,b=4
(¢) a=2,b=-3
((a —n)nx —tan .1'_]51'11 nx

If lim = =
x—0 et

= (0, where n is nonzero

real number, then a is equal to [20038]

n+l1 1
(c) n () S

n n

(a) 0 (b)

* 2
si(mcos” x)

lim —————— equals [20015]
i 2
(a) —m (b) n (c) 72 (d) 1
i ( 2 n
M =i ok i b ] 6
nsoll-n* 1—n 1-n® [ ga e
| 1984 - 2 Marks]
1
{a) O (b) - = (c) 3 (d) None
o ! o G-
If G(x)=—y25—x" then lim 5% ]C;(_l} has the value
x—»l ¥
{1983 - 1 Mark|
| =
@ — ® 3 () —\24 (d) None

10).

)

. =

xX—sinx . N

Iff(x) IIlij-. then lim f(x)is [1979]
\.\'-.— COos™ x G

(a) 0 (b) =

(c) 1 (d) none of these

Integer Valne Answer Non-Negative Inteder
The value of the limit

| TR =
4+ 2(sin3x +sin x)

lim -

= - . T
= ; . aX 2x I = I 3X |
Kk IL 2sin2xsin—+cos— | —| V2 +4/2 cos2x + cos =1

= ) LR W &7

B [Adv. 2020]
Let m and n be two positive integers greater than 1. If
|( i " \
i E_L'\]h'lii ) G e : /
lim | — —| [€ : M
a0 | o™ | ==lg} then the value of = 18
[Adv. 2015]
The largest value of non-negative integer a for which
- . | X
. | —ax+sin(x—-1)+a|1-yx 1.
lim < —_— =—1s [Ady. 2014]
v—l| x+sin{x—1)-1 J 4

3 Numeric/ New Stem Based Questions

Let e denote the base of the natural logarithm. The value
of the real number a for which the right hand limit

I
; (1=x)* — (;"I
lim ———
x—07 5
is equal to a non-zeroreal number,is _ [Adv. 2020]
4 Fill in the Blanks
If£(9)=9, /'(9)=4, then lim \"'f,[_'“ = equals
=9 +fx—3
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Ao [0 2 1
o X —(l—cos2x)
B e [1987-2Ma¥s] 0. Thewvalueof limde——

13. im 5 [1991 - 2 Marks]
X——% (1 qL | x! ) x—0 ¥
(a) 1 (b) -1
sinx, x#nmn=0+1,+2,+3 ............ (c) 0 (d) none of these
14, Iff(x)= : :
1, x¥0.2 20. Let f:R— R bea function. We say that /" has
andg(x)=: 4, x=0
B : SO
5, x=2 PROPERTY 1:If ’lllm J|-i;[ and is finite, and
then’ m IS e sremenssnerorss [1986 - 2 Marks]
x—0 . fhy=foy . g
= REiApE™ BRI PROPERTY 2: If lim ————— exists and is finite
(é) b Tmeflele w8 A0 h*

Then which of the following options is/are correct?
A £ 2 Lf [f(x)g(t)] exists then both Lt f(x) and [Adv. 2019]

e (@ f(x)=x*° hasPROPERTY 1
Lt g(x) exist. [1981 - 2 Marks] :
x—a (b) f(x)=sinx hasPROPERTY 2
@g}g 6 MOQs with € (© f(x)=|x| hasPROPERTY 1
(d) f(x)=x|x| has PROPERTY 2

. _1-x(1+|1—x|)m5( 1 )f S SR e
R S e &) 10 |Subjective Problem:
[Adv. 2017] 1
(a) limx__pi, f(x)=0 21.  f'(0)= lim nf(;) and f{0) = 0. Using this find
—»00
imi. . f(x i
®) R Sl Bl lim [(n+l)g{:08'1 [lj —n] ; cos_]i -g—
li f = n—»o0 m n n
© Am, ,;+ £(X)=0 [2004 -2 Marks]
lim fi(x i Fe
@ x| X7 G0 BREEE 22. Use the formula lim< =lne to find
17. Fora e R (the set ofall real numbers), a #—1, x=0 X
IAdV. 2013' " 2-‘: =5
4 (21, 40%) ok }ﬂm [1982 - 2 Marks|
noe (n+1)*[(na+1)+(na+2)+...+(na+n)] 60 3 el
Thena= . . (a+h) sin(a+h)—a"sina
_15 —17 23. Evaluate: Jhmo i [1980]
(@ 5 (b) 7 (c) =5 (d) =53 =
in x —sin 2
JJ1—cos2(x-1) 24, f(x)isthe integral of w ,x #0, find
18. lim——-li [1998 - 2 Marks] x
LR =S lim f'(x) [1979]
(a) existsand it equals /2 x—0
(b) exists and it equals —/ 9% Evalhinle fim L2 ST “/_,( £0) [1978]
(¢) does not exist because x—1 — 0 x—a3a+x-2W/x
(d) does not exist because the left hand limit is not equal
to the right hand limit.
Topic-2: Limits Using L-Hopital's Rule, Evaluation of Limits of the form 1,
5-3 Limits by Expansion Method
=
o | Py e e value of k is [Adv. 2024]
@ 1 MCQs with One Correct Answer @ 1 (b) 2
2 (c) 3 (d) 4

1. Letk e R.If lim (sin(sinkx)+cosx+x)* = e thenthe

x>0+
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1/ = r 7.
If lim [l+x€n(1+b2)] X 2bsin?0.b> 0 and e S paimakBinioyion . ety 2022
x—0

- I
0 e(-m,n), then the value of 8 is [2011]  10. Leta B e R be such that %ﬁ = 1. Then
@ 1:4’5 ®) % ©) i% @ i% 6 (a+B) equals. [Ady. 2016]
S N New S B Qions
J [t . Let a be a positive real number. Let /:R > & and
]:n:tz_z;;T equals [2007 - 3 marks| g: (a, ) — R be the functions defined by
X—— =
2 16 2log, (Vx - a)
8 2 5 0 f(x)=sin[E) and  E()= 7\
@ o0 20 o 2w e 2 (% -]
T T s i)
The value of lim. ((sinx)”x +(1fx)5““) , where x>0 is Then the value of lim f(g(x))is__ [Adv.2022)

[2006 - 3M, 1]
@ 0 (b) -1 (©) 1 (d) 2

If fx) is differentiable and strictly increasing function,

SO -f().
then the value of ’}1_13} FO-70) is [2004S]

@ 1 (b) 0 () -1 @ 2

[1996 - 1 Mark]

[1990 - 2 Marks]|

2
im f(2h+2+h )—f(Z} ,giVeTl thatfl (2)=6and
=0 f(h—h?+1)~ £(1)

f'{]-)=4 120035] € NG e i
{(a) does not exist (b) isequal to—3/2 14. Let S be the set ofall (o, ) € R x R such that
(c) isequal to3/2 (d) isequal to 3
Let f:R— Rbesuchthatf(1)=3and f'(1) =6. Then sin(x2 )(log, x)* sin (Lz}
1/x lim %
:k?o[ ff*{ (:)x)] equals [20025] o x%P(log,(1+x))P
@ 1 (b) e © & @ & Then which of the following is (are) correct? [ Adv. 2024]
@ (-1,3)eS () L1)eS
] -1 -t = .
The integer n for which lim L )(:osx )is a @il ~hes 0 (.2 5
e D0 Sieebnen
finite non-zero number is [2002S] £
1 3 d) 4 ks
e ) s S 15. Find B ) ttan(e/ 44 331 (1993 - 2 Marks]

2|

T S

& ~(1-2)s +U1—x2)5 -lj sinx

If p=lm < :
=0 xsin” x




A60 ‘Mathematics
Topic-3: Derivatives of Polynomial & Trigonometric Functions, Derivative of Sum,
% Difference, Product & quotient of two functions
&), w0 Sabjective Problons T T
1. Find the derivative of sin (x> + 1) with respect to x from
first principle. [1978]
? Answer Key

13
11.

Topic-2 : Limits Using L-Hospital's Rule, Evaluation of Limits of the form 1%, Limits by Expansion Method|

Topic-1 : Limit of a Function, Sandwitch Theorem.

®) 2. (b) 3. (4 ) 50 6@ L. h® 90 160D
(100) 12. @) 13 (1) 14. (1) 15 (False)l6. (a,d) 17. (bd) 18. (@) 19. (d) 20. (a,0)

1 5
11.

(b) 2. (d) 3 (a 4 © 5 @ 6@ 7. (¢) 8. (o) 9. (5 10. (7)
0050y 12. (&) 13. (&) 14. (b,c)
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Hints & Solutions

Topic-1: Limit of a Function,

=) Sandwitch Theorem

® (fva-1)2* +(+a-Dx+(T2-1) =0
Leta + 1 =y, then equation reduces to

R -1+ 2 1+ 16— 1)=9

On dividing both sides by y — 1, we get
(!;1/3_]\x2+ . .
\ y-1 YN R T

On taking limitas =51 ie. g — 0 on both sides, we get

1_1'2 +ix+1: 0 = 222+3x+1=0
3 6

2

= x=-1, —5 (roots of the equation)

. L : 1
lim a(a)=-1, lim Bla) =——
a—0" a—0" “
. feri
(b) Given: lim ‘ f.o 3 7} —ax—b |=4
X=>0 L x+1 |

2 3
I X +x+l—ax"—ar—bx—>b 4
1 —]

=
x—poC x+1

el —a)x’ +(1-a-b) x+(1=b) 2
X =30 x+1

For this limit to be finite | —a=0 = ag=1
then given limit reduces to

., (1-5)
b+ (1-b) posh
lim ———~=4  [im— =4
X —30 x+1 Y—roo 1
i Skl : e 1+-
X

= —b=4 or b=-4, La=1 b=+4

. a — n)nx — tan x|sin nx
(d) lim I ) ; J =0

x—0 =

Tl
U

, Y nx X

o3 i ¥
lim n_hmnx[]l{a—n)n— an s H =)
Ll

= nlll@a-n)n-11=0= g=—+n
H

[+ n is non zero real number]

& 7 . o
. sin(mcos” x) sin (m —msin” x)
(b) lim M-
x—=0 _\"' x>0 X

. ot ) iy
sin(msin© x) (Trsm2 x)
= lm———— —x — —og
=0  gmsin“x X

\
) Iim( ]2+ 2,}+.,.+ HzJ
l-n~ 1-n° 1—n

H—»20

. 14+243+ . 4n : n(n+1)
= lim - = lim = H

=30 l—n< n—o]_p* o 2([-..”2]

; 1+1/n
= lm-—=——=-1/2

nawo | | —J

2l —-1
n? J

, = =
@ ling —V25-x% —(—\24)

x—1 x-1

V24 2542 X V24 + 42552
V24 ++/25 - 42

= lim
r—] x—1

= lim x =l

w2 o ]
T x-D[NV24 ++425-x7]

: x+1 2 I
= lim —_— = ——— =

D24 +425-x2] 2424 26

T
: | x—sinx
® fx)= J———:

{ X+C0s™ x

lim f(x)= lim
X—»o0 X—30

(8)

EE 4n"5-2sil12,rcos_r

e _3,‘( [ i 3x) [3(1+ cos 2

¥ 2sin2xsin 5 + cos-—2 —Cos 2-‘J—\, (1+cos2x)
8\,-": -2sin xcosxcos x

=1l

=

: : 3x - . X = 2
x¥—— 2sin2xsin o~ 2sin 2xsin ——24/2cos" x

2
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10.

11l

A169
y 16v2 sinxcos” x inl-x)
= PR 1 el In(1
3= 2sin2x| sinj—'—sin—‘—Ev'?_ccs'x Em -< g i ol A
: N ote  * eragt A7)
, 1642 sin xcos” x ( 2 2 )
= llﬂl— % L—I ***** -[+x
*—’3 4sin.\'cosx{2 cos.r.sinEJ —22cos® x : ! m =9 ) ~a=1
€ x50™ .r'“l
_ 16J2sinxcos’ x 12. Given: f(9)=9.1'(9)=4
2c053x(4sinxsin%—ﬁ) lim VSf(x) -3
-9 Jx-3
 lim — 8Y2sinx i T -IT@D+3) _Jx+3
x—b§4sin.t.sin§—\5 =9 (x-3)Wx+3)  Jf()+3
ecosu." g g _ J;+3 . Iimf(.!c)—9
@2 éi_n;lo—";'_=? =9 [f(x)+3 ~ x»9 x-9
oL
A ecasa."—l_l = Lo f'(D=1x 4=4
. cosa” -1 -e 34y
— l}.m X = —_—
a=0  cosa” -1 o’ 2 I
x* sin[—]ﬂl—x2
2 ; 5
n ﬂ'_n Ilm _"—"3_
-2 Sinz u [—2—J 13. x—3»—w {]+ | x' )
= e lim X = a
a—0 a2 a™ 2
2. 1 1
[ 2 ] = lim {xsin(—}+~}
X——x ]+Ex| X X
= __euzn—m:__e - P_ﬂ_=2
2 2 n
X 1
1-x =) |i.rsin[—]+—]
| —ax+sin(x-1)+a|1-Jx 1 x| x[ [y, 1 x/ x
{2) llm = =— [x]xz
x—1| x+sin(x-1)-1 4
1 sinf
. Ja(l-x)+sin(x-1) N T“’
= lim - *+ lim =1
x—] (I_l]+51n(x—l) x_)ol+|r|f2
: 1
a+751n(x—1) i X X
SolLhii 2 = lim d= lim —=-1
T PSS 1.3 —a+1)" _1 3 L]
= _\__l_,ml sin(x-l) = [ 2 =Z =0 | x| X——m x3
l+—l- 14, Given:
S
e f(x)z{smx,x#nmnzo,il,jfz,...
. Largest value of a is 2. 2, otherwise
[’"‘“”J s X+l 20,2
X
. (=]t e = And 80)=14,  x=0
(1.00) lim ———~— = |im
X8 L x—o0" i 3, x=2

lim x)] = lim g(sinx li inZ x+1)=1
Hog[f( )] Hog( ):IL%(SIB x+1)
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4l and g(x) = =
a l

15. (False) f(x)=|i— then

llm( JS(x) g (x))exists but neither llm S(x) nor lim g(x)

Xx—a
exists,

16. (a, d) Given : f{x}:lﬂﬂco[ !

S —J for x =1
[1-]

e,

[l]

08| —

h
oo = 1ERE 1 : 1

= lim~———_gosl =1 = lim hecos| = =0
h—0 h h h—0 h

1—(1+h)(1+h]c05(1]

1-(1-h)(1+h)
TR R

lim = lim
zopt f0)= h—0 h

Ly R
e cos [l] = lim (-2-h) cos [lj
h—»0 h h h—0 h
= -2 x (Some value oscillating between —1 and 1)

lim f(x)does not exist.
x—1"

17.  (b,d) Given :

lim 1*+2% ¢=——4n? .28
n- (n+1)*'[(na+1)+(na+2)+———+(na+n)] 60
(&) {2 (o)
. n? n n n 1
= lim -

n—w® (n+1)*!

2 n(n+1) 60
=3

whenr=1l.,n—> othenx— 0

when r=n then x— 1

18.

19.

=220kt el Sk
(a+1)[a+%) L

© 2a%+3a-119=0 = (a-7)(2a—17)=0

oY 1

. a= or 2

@ Yi-oos2Gx-1)] _ \2sin®(x-1)
x-1 x—1

_ GAsntG-D) _ slsin-1)|
' x—1 x—1

. V2. lim Isin(x-1)| _ 2. lim | sin(— |sin(-A) |
G =T =0 —h
h _
=ZimE__ 5

s

{Ealbiln |sin(x—1)|
= Asire el

_ i Ismhl J— smh 2

SLHY, =R HE.5° lim] Jf(x) does not exist.
x>

1||%(l~cc352x)

(d) lim
x—0 x
- 25in2:c fei
= lim =i
x—0 X x—=0 X
LRI =k |sin(0— /)| 7 h,m|—smn'=|
h—0  0=h h—=0 —h
- Bm ot
h-0 —h
REL= ln1|5113({)+}1)|___ smh=]
h—0 O0+h h—0 h

Thus, L.HL. # RHL.
Therefore, the given limit does not exist.



Limits and Derivatives

20.

Z1.

(a, ¢) Property 1:

Property 2:

lim
h—0

lim
h—0

f(h)-

(a) fix)=x*3 for Property 1
h'.’.-'] s

lim

h—0

=lim

b2

|

. option (a) is correct.

h—+ o]}-||'2

(b) f{x) = sin x for Property 2
sinh —sin0

(c)

(d)

= lim n
H—so

lim

h—=0

llm

t'(O}

Jini

f(h)—1(0)
hz

sinh 1

= lim

h—0
LHL=-1and RHL=1

hZ

h2

|h

hs0 |k
when does not exist.

. (b) is incorrect option.
fix) = |x| for Property 1

= hm\/_ 0

h—s0 I||

.. option (c) is correct
fix) = x [x| for Property 2

lm——h‘h|_0=lm|~h—|

h—0 h

-

—C0s
T

(G5

.. lim— does not exist
h—0 h

.. option (d) is incorrect.

lim |-[ﬂ - 1‘_!-%(:05'I [l] —n}
| R

n—x

n

h

6]

exists and s finite

=lim|h|*=
h—0

= lim nf[l)
n—m n

where f(x)= [{l +::c)—2-1ccrs'1 x-l] such that
T

£(0)= [{1+0) cos ' 0- 1} -

:=l|t\J

~1=0

Using given relation lim nf’ (l) = f(0)

given limit becomes

Alw

(0= gx—[(l +x)%cos" x -1]

4
T

1+x

H—¥00

n

x=0

Al71

=
2 Ji+x+1
e — =

2014x-1 =0f13+x-1 Jl+x+]

(2" —Iv1+x+1)
x—0 l+x-1

>x _
= lim — I.lim{\.’ll+_t-l)

>0 X x—0

=lh2.(1+1)=2m2.

(a +,‘z)2 sin(a+h}-—a2 sina

23. lim
h—0 h
 lim az[siﬂ{ahiz}-sina]+2a}:sin{a+h)+:fr2 sin(a + h)
h—0 h
azl:2cos{a+%]sing}
= lim = + 2asin(a+h)+hsin(a+h)
h—0 2 h
3

=alcosa+2asina

B et
24. Given:f(x)r-JM{dx,x#O
x

2sin x —sin 2x

fre)= ,x#0
2
fm (x)= B 251nx—35m 2x
x—=0 x—0 x
~im 2sin x(l;cosx](1+ cosXx)
x—0 x’(1+cosx)
.3
: 1
=hm2.51n x. =2><(1)3xl=l
=0 x> l+cosx 2
Na+2x— \/ﬁ

25, lim
x—=a+3a+x— 2\[_

(-\.l'a+2x—\/§;)(v'a+21+\/—)(\|'3a+x+2\[_)
x—m(J3a+x ZJ_){\"r3a+x+2«/_}(Ja+2x+\/3_x)

(a-x)(\3a+x+2Jx)
t—+a3(a I)(Jﬂ+2x+wf§)

(v/3 a+x+2\/_) 430+a+2\/_
Has{Ja+2x+J3_x) " 3(Ja+2a+3a)

_Ma_ _ 2
3x2J3a 33
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Mathematics

ﬁ Topie-2: Limits Using L-Hospital's Rule, Evaluation

1.

/=) of Limits of the form 17 Limits by Expansion Methoc

2
(b) Let, {= lim (sm(sm]cx)+cosx+x)x =¢°

x—0"

Taking log on both sides,

= In/= lim E(Sin(sinkr)+cosx+x—l)
x>0t X

=Inl= lim
x—=0"

- sm(.smh)'smkx.EH_(l—cosx)xJ
sin kx k) i x2

=Inf=2(+1) =1=>FD =5

k+1=3 =k=2

1
@ lim[1+xfn(1+5%)]* =2bsin’0
x—=0

ﬁﬂ;£€nﬂ+x€nﬂ+bzﬂ

= e> ik =2bsin?H

lim Err[|+xt’n(]+b )] <tn (]+b2)

—0 2
g A = 2b sin2 6

=  in(1+b?) =2bsin’ @

1
=1 +bh2=2bsin’0=>2sin%0 =b+ T

b
1
We know that 2 sin2@<2and b + 3221‘0:!):'[]
1
25i1329=b+; =2=sin?0=1
m
- 9 Ty Ik ]y = =
e(-m, ] + >
21
Sf(B)dt 0
(a) lim 5 —form
B 0
I—)4 ¥
16
aw :
= t)dt
Z 10 1
= [im ——; (using L' Hospital rule)
= d! 2 ﬂz\
i
dx\ 16

4.

lim f(sec2 x).2sec? xtan x

xT 2
4

0 i“Jl,{x)f(f]'d*}=J‘“(f!(-‘r)}h'(-’F]'“f( (x)).g'(x)
T dx[Jg) BEAE

f(2)x2x2xl

m

2._
-

f 2

(¢) lim [(sin x)'* + (1/x)¥in ]
x—0

1/x

1 sinx
= lim(sinx)" "~ + lim [—)
x—0 x=0\Xx

1
lim sin xlag
=0+ exh)l]

(*|sinx|<1whenx— 0)

. =logx : -1/x
lim lim
e;—»ocosecx = exﬂ)o—cosecxcotx
(using L' Hospital rule)

., sinx
lim ——.tan x 0
=0 ¥ =g0=

(¢) LetL= lim M

25 70 [using L.H. Rule]

[ f'(a)>0 asfbcmg]

strictlyincreasing
T iCe i IR
b 710 S Iy !

2
@ f(2h+2+h )= £(2) [gform}

W0 fn—R+1)- ) 0

f(2h+2+h2}(2+2h)
;._m (kR +1).(1-2h)

[using L.H. rule]

b f'{2).2 6x2
4x]

.1
(¢) Given f;R—R, f(1)=3and f'(1)=6

1/x
.| fA+x)
=i

=3




Limits and Derivatives

lim ir‘aog fllsx)-log f(1)]

= pgx X
: fU+x)
fim fl+x)
= g=—0 1
)
f 3 2
=e-”'=96'=e

(cosx—1)(cosx—e*)

8. lim
© x—0 x"

. (1-cosx)(1+cosx)(e* —cosx)
= lim

[using L' Hopital rule]

x—0 x"(1+cosx)
 [sin?x) (& —cosx) 1
= lim v | 1
x—-0\ x xB=* l+cosx
a1, & —C08X
= 1°.—lim =
2x50 e

e’ +sinx

1
2 x50 (n=2)x" ">

For this limit to be finite, n—3 =10 Sn=3

1 s
exa —(1-x)3 + (1 -x*)2 -1 sinx

e [using L' Hopital's rule]

9. (3 Pp=lim
i x—0 % sin’ X 2
s

Use expansion

(e )2 ()

P .

o2 |

10.

11.

x:sin x
@ bm ,B =1
+0GX—-SmXx
3
. X
= bhm B =1
x—=0axX—-sSinx
= lim x’ -1
=0 ( 3 5 7 \
: X X
sx~fx—toe = ]
L 3N 5 7 )
2 X
hm =1
-
x—=0 3 xs
(a-llx+———+_. >
31 3

It s possible, when

i 1
u—1=0mdﬁ=37=>a=1mdﬁ=g

1
-~ 6(@+p)= 6[1 —] -
6{a+p) +6 7

2log, (\/; = JE)

(00.50) We have, g(x)= e v!;)
e

log, (e

Now, lim g(x)= lim
X= l].+ x—.cl'_+ l

{when x—ra*,f(x)—;f}

ApplyL.H. Rule

X—=ra —rQ

Al173

i =7l L
= llrn+ f(g(x))—f{xllm+g(x))a—sm6 =5 00.50
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12, f(x)80) = P8/ _ pelog /()

lim g(x)log f(x)
* lim[f(x}]g(x) — gx—0
x—0

2
2 ! 1 1+5x
1/ x lim —-lo
lim [1 +5x% J 5 B T PR

[ 1ogi+5x?) . log(l+32%)
mlsl‘)g{ +1,‘&‘ ]_S'Dg( 1—-‘,t

N 3x } L3

: x+6 B 2 5 %
13. lim | — = lim 4| 1+—

x—oaol\ x+1 X—pm

1+4/x
51 i
lim 5(I+4] g xl—r;nm( l+la’.r) =? (o lim [14-1] =e

& \x+l X—30 X

sin(x? )sin(%](in x)*
X

=0
x®® (In(1 + x))P

14. (b,c)Given, lim
X—»00

(sinxz)sin(—li-]iz(mx)“
= lim ¥ I% =0

X0 (%)xﬂﬁ (In(l +x)}|3

X

p o—p
= Y Inx _ (Inx) <D
x—o | In(1+ x) xoP+2

(nx)*P? i
ap+2

= lim
X—=®. X

Itis possible ifafp +2>0 af >—2

1
1 = AL
=l ]og{tm[—+x]}x
15.  lim [tan[%]+x}x= &0 5

x—0

fix)= lim
Ax—0

secz(—-q-x]
lim
= ol
=€ [using L H rule]
<

Topic-3: Derivatives of Polynomial &

5 Trigonometric Functions, Derivative of Sum,
(=) Difference. Product & Quotient of two functions

Let f(x) = sin (x> + 1)

sin[(x + Ax)? +1]-sin[x> +1]
Ax

{I2+(M)2+2x£§x+]+x2 +1]

= f‘(x):ﬁxlix_ancos( 5

2
Ax

: [x2+(&x}2+2xdx+l—x2—1]
sin

2 2
2cos {xz +1+ xAx+ E?—}sin[@};ﬂ}

= i

Ar—0 M{M;:’.x}

Ax+2x
i 2

2

il A0 zzmx}

=Zcon(i? +1) im x[m+2x)

Av—50 {(Ax)z + ZxAx] 2
2

2
=2cos(x2+1) x1x ?x=2xcos(x2+l)
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