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Chapter

Limits and Derivatives

=

Topic-1: Limit of a Function, Sandwitch Theorem

1. Let a(a) and PB(a) be the roots of the equation

(¥1+a-1)2® +(Vi+a-1)x+(¥T+a-1)=0 where

1 M 'Q\ with One Correct Answer

a>-1.Then lim o(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 .
2. n‘lim{1 X ax—b|=4 then [2012]
X—»m0 X+ )

(a) a=1,b=4
(¢) a=2,b=-3

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

3. K 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)

4. lim —————— equals [20015]
g 2
(a) —m (b) n (c) 72 (d) 1
i ( 2 n
S M =i ok i b ] 6
asw(l—n* 1-n 1—n® [ S
| 1984 - 2 Marks]
1 I
(a) 0 (b) - = (c) 3 (d) None
. =5 . B-G
6. If G(x)=—y25—x" then lim o ]OU} has the value
x—»l X
{1983 - 1 Mark|
| | =t
(a) 2 (b) 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 - = 2 5

e . 3x 5x\ (= = 3x)

r——| 2sin2xsin — + cos —[ vfl ++2cos2x+cos -
2\ 2 g 2/

o [Ady. 2020]
Let m and n be two positive integers greater than 1. If
( cos(e™) | ;
lim | = —__[&

£ .m
a—0 | o™ | ==lg} then the value of "

[Adyv. 2015]
The largest value of non-negative integer a for which

' =k
. |—ax+sin{x—1)+a|1-Vx
lim < e ¢

r—1l |

=—is [Adv. 2014]
4

rTsin[_.{'—]] -1 J
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

1
. =)k =g
im ——————
x—0" 5
is equal to a non-zeroreal number,is _ [Adv. 2020]
4 Fill in the Blanks
- . .+ f(x)=-3
[£/(9)=9, /'(9)=4, then lim X ,[_ ' equals
=9 Jx -3
988 - 2 Marks
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A58 Mathematics

A l 2 1
X' sin = + X —(1—cos2x)
. [987-2Mat8]  fo. Thovalieof lmV2 o 1.

13. M [1991 - 2 Marks]
X——% (1 qL | x1 ) x—0 X
(@ 1 (b) -1
e sinx, x#nmn=0,21,+2,+3 ........... (©) 0 (d) none of these
S 2 otherwise ( @'” s
x4+, x#0,2 20. Let f:R— R bea function. We say that / has
andg(x)=1 4, x=0
o . f(h)—7(0)
5; x=2 PROPERTY 1:If rl,lm Jm “exists and is finite, and
then’ m IS e sremenssnerorss [1986 - 2 Marks]

x—0 . fhy=foy . oy
ok M= : PROPERTY 2: If lim ————— existsand is finite
(&) 5 [rae/False s : L

= 7 = Then which of the following options is/are correct?
A £ 2 Lr [ f(x)g(x)] exists then both Lt f(x) and [Adv. 2019]
X=rd 5
(@ f(x)=x"" hasPROPERTY 1
Lt g(x) exist. [1981 - 2 Marks] 1
x—a (b) f(x)=sinx hasPROPERTY 2

(¢) f(x)=|x hasPROPERTY 1

I@; {i EM Y &

(d) )‘(x) x|x| has PROPERTY 2
_1-x(+[1-x |)c05[ 1 ) - o o s A
16. Letfix)= | T-x| i or X # 1. Then g:g,l 0 s
[Adv. 2017] 1
@ lim_  _f(x)=0 21.  f'(0)= lim nf(—) and f{0) = 0. Using this find
x—] n—»a0 n
fim L of(x) ' 2
®) 5 el ey, lim [(n +1)=cos™! [lj —n] |cos™! 4 —g—
li f(x) = n—»o0 m n n
© Aim, s EENZ0 [2004 - 2 Marks]
lim f(x) t exi x_
@ X1 docs TR 22. Use the formula lim< =lne to find
17. Fora e R (the set ofall real numbers), a #—1, x=0 X
[Ady. 2013] 2% 1
a e 0.V s
et (1 A R ) ]. x—)ﬂ(l+x)”2—l “982 2Ma:k.s|
o (n+1)* [(na+1) +(na +2) +...+ (na +n)] 60" 3 N
Thena= . (a+h) sin(a+h)—a"sina
_15 —17 23. Evaluate: .illmO A [1980]
(@ 5 (b) 7 (©) o) (d) =78 & s £
. JT=cos2(x~1) 24. f(x)isthe integral of ————— x =0, find
18. hm_rli [1998 - 2 Marks] x
S . o lim £'(x) [1979]
(a) existsand it equals /2 x—0
(b) exists and it equals - /3 5. Evaluate lim YAEZE=VE ) [1978]
(¢) does not exist because x—1 — 0 x—sa~3a+x— EJ_
(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 17,
5’3 Limits by Expansion Method
=
o T T ; value of k is [Adv. 2024]
G : e Y _
2 () 3 (d) 4
1. letkeR.If lim (sin(sinkx)+cosx+ x)* =¢° thenthe
x—0+
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- = e - A59

1/ i 2022
If h'm[l+xfn(l+b2)] X 2bsin?0.b> 0 and e S paimakBin o ivon Bt 2922|
x—0

6 e(-m,m], then the value of B is [2011]  10. Leta B R be such that E—?ﬁ = L. Then
X —Sinx
@ 1:4’5 ®) :I::i;- (©) ig @ 1—2’5 6 (a+B) equals. [Adv. 2016]
J S0t 1. Let a be a positive real number. Let f:R—> R and
lim Z—T equals [2007 - 3 marks| 2:(a,®) — R be the functions defined by
x—»— 2 T
4 X
16 2log, (Vx ~a)
8 2 2 (1 f(x):sm(E) ad  E()= AR
@ —f@) O /@ © ~fl5) @ 7@ 12 log, (¢ &%
The value of lig]ﬂ ((sinx)‘”c +(ifx)5i“x),wherex>0is Then the value of lim f(g(x)) is JAdv. 2022)
X X—Dﬂ.+
[2006 - 3M, 1]
(a) 0 (b) -1 (0 1 (d) 2
If fx) is differentiable and strictly increasing function,

)= f(). e
then the value of Jl_l:‘:}wts [2004S] [1996 - 1 Mark]
(@) 1 (b) 0 (c) ~1 (d) 2

[1990 - 2 Marks]

2
i fQRh+2+h7)- f(2)

,given that /' (2) =6 and
i f(h~1h2+1)—'f(l) given that /" (2)=6an

fi1)=4 [2z003S]
{(a) does not exist (b) isequal to—3/2 14. Let S be the set ofall (o, ) € R x R such that
(c) isequalto3/2 (d) isequal to 3
Let f:R— Rbesuchthatf(1)=3and f'(1) =6. Then sin(x2 )(log, x)* sin[%]
1/x lim &
Hmo[ f%)x)] equals [2002S] o x%P(log,(1+x))P
I
Then which of the following is (are) correct? [ Adv. 2024]
12 2 3

L 0Ok e (9 ¢ @ (1,3)eS ® (L1eS

(cosx—l)(cosx—e")is ) © (1,-1)eS @ (1,-2)eS

The integer n for which lim
x—0

n -
X e X
finite non-zero number is [20028] @ e

(a.,), 1 () 2 (© 3 () 4 15, Find B ctan(rr/ 44 21/ * [1993 - 2 Marks]

T S

e ~(1-2) +U1—x2)5 -lj sinx
If p=lim = )
=0 xsin” x
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Mathematics
Topic-3: Derivatives of Polynomial & Trigonometric Functions, Derivative of Sum,
Difference, Product & quotient of two functions

iy 3

1. Find the derivative of sin (x> + 1) with respect to x from
first principle. [1978]

? Answer Key

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

£ 2 3. (d) ) 5@ 6@ L. &® 9. @ 10. Q)
1. (100 12 @) 13 (1) 14 () 15 (False)l6. (a,d) 17. (b,d) 18. (@) 19. (d) 20. (a,c)

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

1. (b) 2. (d) 3 (a 4 © 5 @ 6@ 7. (¢) 8. (o) 9. (5 10. (7)
11. (0050)12. (¢2) 13. (&) 14. (b,c)
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Hints & Solutions

Topic-1: Limit of a Function,
Sandwitch Theorem

® (V+a-1)> ++a-Dx+ (8177 -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

(173 W2 ) (16 o

1L ]Jx2+ el PR D

\ y-1 =t ) o\ =15

On taking limitas =51 ie. g — 0 on both sides, we get
1_1'2+ix+1_: 0 = 222+3x+1=0

3 2Eh

= x=-1, —5 (roots of the equation)

- ; : : 1
lim a(a)=-1, lim Bla)=——
a—0" a—0" 2
[t ex+l
(b) Given : lim

—ax—b |=4

X=»0 X=h
\

2 3
. X +x+l-ax"—axr—bx—b
— lim =]
X —poC x+1

- 9 3o d 3
i (1-a)x"+(1-a-b)x+(1 b):
X =30 x+1

For this limit to be finite | —a=0 = ag=1
then given limit reduces to
= S (_l_ b)
limi——— I‘* =4
X—»00 ] gy
x

—bx+(1-b
lim _r_(__)

X—m x+1

=4 =

= —b=4 or h=—4d, ~a=1, b=—+4

; a — n)nx — tan x|sin nx
@ lim I ) % J =0

x—0 x

-7 r Al
= lim n_hmnx[]l{a—n)n— ana H =0

, Y nx X

= n.l [(a-

mn-1]1=0 = g= —+n
bl

[+ n is non zero real number]

n

i 7 . .3
sin(mcos” x) sin (m —msin” x)

() lim

x—=0 _\~3 x>0 _‘—2

. a2 -
sin(msin© x) (Trsmz,r)

== Ilm St » S MIARS i T
=0  gmsin“x X

y
(b) Iim( ]2 + 4 —+..+ HzJ
s I S e 1—n

_ o 142434 40 : n(n+1)
=lm——""" = |iy =
n—3a0 l—n< e B 2([...”2]
: 1+1/
= lim ——"_=_}/2
n—o | 1 —]
2l —-—1
n? J

O R S
@ ling V25-x% —(—24)
x—1 x-1
V24 2542 X V24 + 25— 2
V24 ++/25 - 42

= lim
r—] x—1

-

x° -1

T 2
(x-D[V24 +v25-x"]

: x+1 2 1
= lim — R — e —
X -+i{_\‘34+\_::5__1.3] 2424 2.6
T
- | X—Sinx
(C) flx)= e
{ X+cCos™ x

lim f(x)= lim
X—po0 x—rm

(8)
: 4\;".2_ -2sin 2xcos x
lim - 3 - - )
-f-*.f 2sin 2_rsin—x+[cos-—x—cos ;-‘TJ —»’E(chsz.r}
~ 2 2 20
1 8\;5- 25in X cos xcos x
= lim

T 2 S a% - . X [ 2
¥—— 2sin ’_-’.\'Sm—q —2sin 2xsin ——24/2cos" x

2
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Limits and Derivatives A169

lim 16v2 sinxcos® x o x)
= 1 -~ x
X { 3 | o > = = 7 =
x=— 2sin2x| sinj—t—sini‘—zv?_ms'x Em 16 g —tn) 1 lim *i-x)+x
- \ 2 2/ st € = €5 30 (2+1)
: 1642 sin xcos” x = 2 3 !
= llﬂl— 2 = L—I ***** — S
Xo= 45inxcosx(2 COSI'SiHEJ -2/2cos® x . = 3 / .a=1
€ x50™ .r'“]
16+/2 sin xcos® x 12. Given: f(9)=9.1'(9)=4
2c053x(4sinxsin%—ﬁ) lim VSf(x) -3
e
 lim — 8Y2sinx i T -IT@D+3) _Jx+3
Hgfgsm_sm%_ﬁ =9 (x-3)Wx+3)  Jf()+3
2) i Sy e = lim Jr+3 x lim ﬂﬂ;g
9. e T =
& o — > =9 [f(x)+3 ~ x»9 x
cosa” 1 [_3 +..3]
=L = S'@)=1x% 4=4
lim e[e l}xcosa”—l -e 343 7O
= 1 iy
a=0  cosa” -1 o’ 2 " 1
x sin(—]ﬂ!—x2
« [ lim 2
2 Siﬂ2 o -5— 13. x5-= (1+ | x |3)
= e lim 2 = a
a—0 a2 a™ 2
e » {1 1
2 = lim 3| xsin| — |+—
X——x ]+Ex| X X
- —Teuzn—mz_?e:a ET_=2
£ R 3
x 1 ;
1-x = lim — 1 [xsm[—]+—]
| —ax+sin(x-1)+a|1-Jx 1 x=-o | x["| 4 A
10. (2) lim - =i fx]xz
x—1| x+sin(x-1)-1 4
S sint
. Ja(l-x)+sin(x-1) i S
= lim : + lim =1
x—] [I—l]+51n(x—l) x_)ol+|r|f2
1
5 Sinx=1) Vi 3 2
< 0 = 2 = lim —.1= lim —=-1
a lim ___Si-lﬁ Y [-a+l} =l x—)—x\|_x|3 x—m —y°
‘e l+—l- 2 4 14. Given :
x_ .
02 f(x)z{smx,xaﬁmr,n-—(),il,jfz,...
. Largest value of a is 2. 2, otherwise
(’”‘“”J s P41, x#0,2
X
. (=]t e = And 80)=14,  x=0
. (o) lim *——— = lim ———€ ! .
x—0* = x—0* X i x=
G Vx _ 1/ . ) i
[' (1-x)"" =e II"(l'x)] ~ lim g[f(x)] = lim g(sinx) = lim (sin® x+1) =1
x—0 x—=0 x—=0
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A170

4| and g(x) = i
a |x—a|

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

15 ralee) fl0)=12" then
o

x—a
exists,
g 1—x(1+[1-x)) 1
16. (a,d) Given: f(x) =—T|—cos 5 forx #1
s =

: _ lim i
xh_?lll- fx) = h—0 h

I—(I—h)(l+h)cos[lJ

2z
= lim ]—_ﬂcos[—l-] = lim h cos (l] =0 .. 17
h—0 h h h—0 h - a=T7or =5
1-(1+h)(1+h :
hm flx) = }im}}_L_hJ(_)cos (i] 8. @ J1-cos[2(x-1)] 3 \12511120(-1)
e x—1 x—1
Ly R
i hﬁn}]—zhh—h—cos[%] = }!irri}(—Z—h) cos [%J _ s (x-1) \Ifsm {x 1) |51n(t [sin(x-1)|
! —
x—1
= -2 x (Some value oscillating between —1 and 1) :
Iim+ £ (x) does not exist. L =42, lim Isin(x-1)| _ 2. 1im | sin(—h) |
x—1 B h=0 —h
17. (b, d) Given: = 3 lim S0 smh 2
i 1" +2* +———4n? 1 h—>0 —h
m =
a—l S 60 : w
1% (n+1)""[(na+1)+(na+2)+ +(na+n)] & V2 lim |sin(x—1)|
RS Lo ]
l a 2 a n a
: [] +[_J +___+[_) ! \/—hmlsmhl J-l smh_\/—
= lim B = 3 LA . S h—0
n—o (n+ ])a"l 2, n(n+l) 60 :
= 5 * LHL.#RHL., .. lim f(x) does not exist.
x=1
I(r i 1||1(l~cc352x)
2*! n<ln 1 19. @) lim 42 e
| 1 = = x—0 x
n—w (n+1)*" a+%(1+1] 60
ay — 2sin% x -
= lim = i PR X
a-1 Ii[r)a x—0 X =0 X
= lim TS ot 3 LHL = fim S20=-M|_ . |-sink|
n—0 I+1- a+l 1+1 60 h—0 0-h h—0 —h
n n inh
= fim =
s >0 —h
lzlri' :Jr'd_t as —=dXand —=x
ni\n 3 n REL= Ain})' sm{fi;h)l = ;]i“}l su;h o
whenr=1l.n— xthenx— 0 i 5%
Thus, L.HL. # RHL.
whenr=nthenx— 1 y Ay :
Therefore, the given limit does not exist.
Get More Learning Materials Here : m &N www.studentbro.in

1
J.xadx |:xa+1j|l
50 e oing s
1
a+§ . {a+1)[a+lj i

e ——
(a+1)[a+%) 60

© 2a%+3a-119=0 = (a-7)(2a—17)=0




a71

f /
20. (a,c) Property 1: limM exists and s finite 3 gmi.l_z Em 2 -1 ,‘“‘IH
b0 b =0 1sx-1 —01+x-1 Jl+x+1
. f(h)-1(0) x o
Property 2: lll‘n-—z— . (2 =DNI=x+])
< = hm
‘h—PU h x—0 l+x-1
(a) fix)=x*3 for Property 1
; 3 _0 h 213 ; ; 21 o
limh =lim | F;z—hmlh|”=0 = lim ‘_lim{\.’1+_r-l}
h—0 |h| h— D]h| h—0 >0 X x—0
. option (a) is correct. =lh2.(1+1)=2m2.
(b) f{x) = sin x for Property 2 #3 :
_ ginh—sin0 _ sinh 1 2 it '(&‘i-h) Sm(a-l-h}‘-ﬂ sina
lim TS g T o0 h
h0 h a0 h h

when does not exist.

.. (b) i Ewomect opti  lim az[sin (a+h)—sina]+2ahsin(a+h)+ 2 sin (a+h)

(c) flx)= |x| for Property 1 h—0 h

——_— —— h - h
!‘T‘? ,‘ hm vih|=0 aI ]:Zcos(a+aj smi}

: = lim = + 2asin(a+h)+hsin(a+h)

~. option (c) is correct h—0 2 h
(d) f(x) = x [x| for Property 2 2

lmh1h|2_0=k}im|~:—| =alcosa+2asina

h—0 h —0 . i

LHL=—1and RHL =1 24.  Given :f()= J——zsmxzsm 22 Fe w0

[h )
: gl_ﬂ;lﬂI does not exist = Vi wain Ok
i = & )= ——,x20
. option (d) is incorrect. ¥
. l_ 2 2sinx—sin2x
21. lim | (n+1)—cos [—}—n} e limeeaa——aes
n—sx| T n x—-)[)f *) x—0 x3
2 =] 1 . 2sinx(1- 1+ cos
= lim n[[H—]—-cos 1[—] —1] = lim nf[—) = lim # 3 202 x)
n—sm n/n n n—m n x—0 x°(1+cosx)
2 = in>
where f(x)z[{Hx)—-cos 11’—1] such that = lim 2.sm it : =2><(1)3 xl=l
n =0 x3 1+cosx 2
£(0)= [{1+0) costo- 1} TN B VJa+2x-3x
n 2 x—mm 2Vx

(-\.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‘3a+x+2\/_) 430+a+2\/_

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

H—po0 n

given limit becomes

- f(0)= gx—[(l +x)%cos" x -1]

x=0

9l =il } =Ha3{Ja+2x+J3_x) 3(Ja+2a++3a)
= —| CDS x—\/_z

T

i 1-x% Jly=0 N

! 3x23a 343
2% 1]_1_2_?1:_2 TR
_ﬂ_ T
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ﬁ Topie-2: Limits Using L-Hospital's Rule, Evaluation

lim f(sec2 ):).2&302 xtan x

E—J of Limits of the form 1%, Limits by Expansion Methoc

vl 2x
2 4
1. (b) Let, /= lim (sm(sm Jx)+cosx+x)* = e’ TR
ok { [ —“ f(f]'df} = f(h(x) h'(x)— f(g(x)).g '(x)]
Taking log on both sides, dx| ¥g(x)
= In/= lim E(Sin(sinkr)+cosx+x—l) f(Ix2x2x1 5
0" % e c)
2x—
R ; 2 4
Ry ha 2(sm(.smkx)'smkx.g+l_(l cos x)
290 L i) (© lim [(sin x)' + (1/x)n ]

=Inf=2(+1) =1=>FD =5
k+1=3 =k=2

1
2. (@ lim[l1+xfn(1+b%)]* =2bsin’0
x—=0

tim L enf14 xtn(1+52)]
I =2b sin? 0

lim Err[l-bxt’n(]-i-b | e (]+b2)

—0 2
g A = 2b sin2 6

=  in(1+b?) =2bsin’ @

1
= 1 +b2=2bsin?0=>2sin%0 =b+ 3

1
We know that 2 sin2@<2andb+ —>2forb>0

b_.

1
25i1329=b+; =2=sin0=1

x—0

1 sinx
im (sin x)!* + lim [—)
x—0 x>0\ Xx

I

lim (sin x)

1
lim smxlcg[ ]
0+ e

(*|sinx|<1whenx— 0)

. —logx : -1/x
lim lim
sl 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'(@)>0 asfbcmg]

strictlyincreasing

) f'(xz).Zx— '(x) 3 f'(xz).Zx
n L:i‘f%*—f'(T")f_" e 5 5 et
- 0 e(-m,n], =3 G
2
 foa @ SO | Gom)
0 S(h=h*+D- f(1)
3. (a 11113t z 3 [Eform}
R f(2h+2+h2}(2+211)
" SR e (1_zn) B i
d sect x 2).2 6X2
v xhin- v R e e g e () Given f;R— R, f(1)=3and f'(1)=6
4 El\xh_ﬁ

Get More Learning Materials Here:
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Limits and Derivatives

lim i—f‘a-og_r’n!-x ylog f(1)]

= g X
: fU+x)
fim fl+x)
= =0 s [using L' Hopital rule]
)
i 3 2
=e~'1l=86'=e

(cosx—1)(cosx—e*)

8. (c) lim

x—0 x"

. (1-cosx)(1+cosx)(e* —cosx)
= lim

x—0

x"(1+cosx)

Il

o

L
I

i].im e’ +sinx
2 x=0 (n=2)x" "3

[using L' Hopital's rule]

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

° - 3% 2 %_ ;
9. (5)PB=lim € —fl-x ) +{l=a) l)smx’
x50 sin’ x 2
ki L

Use expansion

A 6 O

P .

ROCOIS

a3 J
x| l+—-==
B=lim \—33’2 (Neglecting higher powers of x)
=0 x
5
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11.

Al73
x:sin x
@ bm ,B =1
r—+0 X —sSin X
3
; x
= bhm B =1
x—=»00xX—sinXx
3
X
= lim = =]
x—»0 ! 33 Ks 7 \I
Clx—';!——' —'—T'-.—‘i-k. I-‘|
\ 3 5t 7 )
2 X
lim =]
= x—=0 3 xs
(a-lix+———+_.. =
31 3

It s possible, when
i 1
u—I=0mdB=§:>a=IandB=g

1
-~ 6(@+p)= 6[1 —] -
6{a+p) +6 7

2log, (\/; = JE)

(00.50) We have, g(x)=

log, (e“!——e"g)
2 [ ; ]
Now, lim g(x)= lim Vx — o (2 :
I—’ﬂ.+ I—DU'.+ l 1

{when x—ra*,f(x)—;f}

ApplyL.H. Rule

.\I'—?Cl'.-“ X—rQ

i =7l L
= lim f(g(.r))—f{ llm+g(x))—sm6 =5 00.50
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Al74 Mathematics

12, f(x)80) = P8/ _ pelog /()

sec? —+x]
i —————
: 2(0) limug(x) log f(x) D tan[%]ﬂr
—— x>
- ,E—IIIIJ [f(x)] =e =e [using L H rule]
2
T S| {st } 2
2 1 OZ) ==
Lia [1 +5x ] 2 g.r—h{} ,\'2 14-3.\'2 = e] = 32
x—0| 1+ 3x°

Topic-3: Derivatives of Polynomial &

8 ; A 5 Trigonometric Functions, Derivative of Sum,
fim| 5 080557) 5 log(htixT) =) Difference, Product & Quotient of two functions
W i - AN SHN. T
1.  Letf(x)=sin(x*+1)
x+4 i sin(x+m2+1 —sin[x” +1
3.  lim (I—”’j s | P - ki
3 x—a\ x+1 i X—yo0 x+1
{x2+(ax)2+2xéx+]+x2+1
= f(x)= lim 2cos
51im(1+4fx) R Ax—0 2
lim 5(x+4] = p T\ _ S [ lim [1+_] =e]
& \x+l X—30 X 5 2 2
sin[x +(Ar)? +2xAx +1-x —1}
2
L s | a
sin(x“)sin| — [(Inx .
(%) (ﬁ]( B o =

14. (b,c)Given, lim
x>0 x®(in(1+x))P

2 2
I A ) 5 2 doal 2 bt 0t (AX) +2x Ax
(sinx )sm(—i]—zﬂnx) > e
x"J)x

2
: = lim
& 111;1; 1 =0 Ax—0 e Ax+2x
i (—2)x“9(ln(1+x)}|3 2
X
| = 8 @ x)u—B : Ax+2x
= lim : =0 2
w0 In(1+x) ) x@B+2
a—f
e (Inx) e | N (Ax)? +2xAx
xvaty, OHBE 2 Ax+2
g A = 2(:05():2 +1) lim ] x
Itis possible if af +2> 0 af >~ 2 A0 {(Ax)z + ZxAx] 2
2

1

1 = =

=l ]og{tm[—+x]}x

15. lim [tan[E]+x}x= &0 *
x=0 4

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