-
(H\T 3T 3TaeheTSl)

13.1 99U 3TaciieqT (Overview)

13.1.1 T ®weT @t @ (Limit of a Function)
AT f, Sfadel 18 o Tk %o 21 gd Siaie 1o fohdlt foig o W ®er £ a6t g
1 TR T 3TEATT Hl|

%’q%ﬁ%%}i_g[f(x),x=aq'{f(x)aﬂ aﬁfmm%,mﬁaé?aésﬁ?ﬁm
Ml o fow f % 7 Ry &) 98 AF ¢ W f #1 o8 ger 1 G e €l
T FEd € fF i S0 x=a W flx) #1 eriferd v € feR oo < o free

Hl o T £ o A7 &S 1 Te W o W f 1 < uel i e sheedl €l
7fg T SR T4 vey ki HEd GOl B 9l B9 36 SHANTS WA i x=a W fx) Hi G

wed € IR W lim f (1) i 5w 2
drsht o ‘IIUT%TCT (Some properties of limits)
UM ST fF £ @R g & T8 %o € & lim £(x) 3R lim g(x) <HI o1 i 21 ad

1) Im[f(x)+ g(x)]=lm f(x)+limg(x)
(i) 11_1)13 [f(x)—g)]= }CI_I}Z S - 1133 g(x)
(i) Wk ardfosh & oo fau

lim (o f)(x) =0 lim f(x)

(v) imLf () g (1=[lim £ () lim g (x)]

lim f (x)
Jim £

— X—a

= g(x) limg ()
SEURT Ue IR el ehl TG 41 Tk Sgusl oM €,  lim f (x) 1 S 2l € IR
lim £(x) = f(a) § g et 2

f?&ﬂE@ﬂ %g(x)i 0
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Tk WEe@qul e
T WedUl agd ST E A &8s e

n n
X —a -1
=na"

lim
X—a X—d

fewoit: af ‘o’ srme & @ SWed 9% g9t IRET gEmet n % T gEiE 8
FrerroTfidte el @t Eg

o werl st drmet 1 9F A w3 o fon gn et dmed w1 s
ETUP

sin x

=1 (i) 1ii%cosx=l (iii) lii%sinx=0

. 1'
(1) m

13.1.2 37@eeTs (Derivatives): el HIfST Uk ar&dfosh AHE ®ed €, o
f(x+h)— f(x)
h

£/ = lim (D

h—0

FFFS HE © A (1) T W w1 e § 2

Tl oh 3TdehetSt ol STSTTTUT (Algebra of derivative of functions) FifeR
FraeRersl i gened gRwrn § d@i feea € 'Y v | gfinfed €)1 9 st o
ot ol frehea @ wie o FraEl o TR 1 ST id € S foR e T e @

A AT £ 3R g & TH oM ¢ o 370 SIS Wid H 306 SToshersl IRwIfyd &1
() < e % AN K TR I HoHl o SATFAS w1 AN B

d d d
o [f(0)+ ()] =i f () +ag(X)

(i) < el oh ST T SfehelS Sk SFESheISl 1 I &

d d d
E[f(x)—gm] = ()-8

(i) = HeHl o UM I SEheS EEd OF e ¥ W e e

d d
% [f(0)-g)] = (a f(x)) g(x)+ f(x)- (ag(X)j

T Leibnitz o 1 Wel o TUH & a9 O gy Sier S 2l
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(iv) N Herl o TR HT STaherS

& H e I T ©)

(jf(x)) g(x) - f(X)( (x)j
X

e iR stERes 227

fefafEad aTHAaY o 9 el © (5@l wel

i(f(x)) ~
dle@) - (g)
13.2 g1 fou gC SImeon
Y I U9
i 1 2(2x-3)
SETEUT 1 HH FI T xllg x—2_x3—3x2+2x
%ol B9 U 7
hm[ 1 2(2x2—3) }: Cl=l 2(2x—3) }
=2 x=2 ¥ —3x% +2x =2 x=2 x(x-1)(x-2)
hm'x(x—l)—z(zx—s)
o2 x(x-D)(x-2)
1im_ X —5x+6 |
T o2 x(x—1)(x-2) ]
[ (x=2)(x=3) ]
_ lim| —=—— =
= B x@-n@-2) | K220
lim| X3 |-
T 2| x(x-D] 2
mzmaﬁaﬁm:hr%—w
X— X
Ty =2 + x faeenfya wifST aife Sdax — 0,y — 2
1/2+x V2 y2-22 —22 1 o1 1 - 1
e i =lim =—()? =—22=—1+
I =2 ,® 2 202
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n_3n
myﬂ%\’hn% 3 =108, dl &I YUk n FIG ehifel
x—3 X —
e B Ww @
.oxt=3
el OMS
zafery n(3y-'= 108 =4 (27) = 4(3)*-!

oIS 3 W g =4 W FW &l

SEMET0T 4 HH G HINT: Jim (secx — tan x)
T

x>
2

7y = o~ Wt F atn 5 y0x 2

lim (sec x —tan x)
g

x—=
2

T T
lim [sec(— — y) — tan (— —
H)[ (2 y) (2 vl

= lim (cosec y —cot y)
y—0

_ lim(.l —Cf’syj
y=0{siny siny

_ lim (1 —.cosy)
»—0|  siny

) ) 1—cos
R since, sin® 2=—_ %Y
2 sin 5 2 2
= lim
20 5 gin? cos? siny:ZSianosX
2 2 2 2
= lim tan> — 0

Y
2

—0
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5 T @ R limsin(2+x)—sin(2—x)

x—0 X

T (i) B9 U ©

2 2 - . (2 -2
2cos( +x+ x)sm( +x + X)

lim sin (2 + x) —sin(2 — x) —  lim 2 2
x—=0 X x=0 X
. 2cos2sinx
= lim———
x—0 X

i . sinx
20082 im 22X — 5 cos 2 (asim—:l)

x—0 X -0 X

SEETOT 6 9om THgid &1 He™al 9 £(x) = ax + b 1 STeshelst 1d HITS W@l g 92 b
YRR 3R T

el YRS o STTER

o SO — f()

f'@) = hm )
> lima(x+h)+b—(ax+b):hmﬁzb
h—0 h h—=0 h

SATET0T 7 YW A B WEE 9 f(x) = ax? + bx + ¢ 1 hels Ad ST ST,

a, b, ¢ YW IR B

ol IR o STTER
, . fx+h) - f(x)
fx) = lLm P
_ a(x+h)?*+b(x+h)+c—ax’ —bx—c
- hlg(l) h
. bh +ah*+2axh .
= }}_I)I(l) T = hl_I)Ié ah+2ax+b=>b+ 2ax
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IETET0T § YUH faga 1 WA 9 f(x) = XX T TR A HITSU|
el qRAT o STTAR
lim LG = f)

[

h—0 h
C (x+h)’ -2
= lim——
h—0 h
X+ +3xh(x+h) - X
= lim
h—0 h
= Mm@y 30 (x4 p)) = 302
. 1
IETEC0T 9 YU f9gid &1 e 9 f(x):;ama:lawaaﬁaﬂm|
ol R o STTER
4 . fx+h) = f(x)
fix = lim ?
o1 1 1
— lim— -—
h—>0h(x+h xj
—h -1

lim—— _
=0 h(x+h)x ~ x2°
SETET0T 10 9™ fagid |, f(x) = sin x T TTHeAS A HIT
el TR & STER

o S 1) = £

h—0 h

€]

sin (x + h) —sin x

(2x+h) . h
2cos sm2

= lim

h—0

lim
=  h>0

&)
o=
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Qx+h) .. S0,

= limcos
h—0 2 =0 h

cos x.1 = cos x

SETETOT 11 WM TG | f(x) = x 1 faehers! T ShifoIy, STEl n Tk e Jolish
ol qRHT °h IR,

fx+h - fx)

J'@) ;

(x+h)"-x"
h

fgm= W & ST W T (x + hy' = "C, ¥ +'C, X" hA . +C b, T T

i (x+h)" —x"
a1d: O? LD

C h(mx" '+ A"
= lim
h—0 h

= nx"~!

FETETOT 12 2x* + x Bl STThaASl 1A hifSE|
T UM TNy = 20 + x
2T g&l &1 x o G sEded F W, T9 UM B

dy d ., d
Do LoMH+ S
= ™

= 2x4x* T4+ 1x°
= 8x*+1
d 4
SHIAT a(zx +x) = 8°+ 1.
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ae

FETELOT 13 x? cosx <hl1 SATehels A <hINSTY
T HME ST y = x2 cosx
<A ael xSk WrE ST T W, B9 U §

L
dx

d
= —(x“cos
dx (x »)

» d d
= x"—(cosx)+cosx— (x
dx( ) dx( )

= x* (- sinx) + cosx (2x)
= 2x cosx — x* sinx
9 suia ue (L.A.)

2sin® x +sin x—1

FEMET0T 14 A A hifSC: lim —— :
x_% 2sin”“ x—3sin x+1

Bol & IS
2sinx+sinx—1= Q2sinx—1)(sinx+ 1)

2sinx—-3sinx+1= (2sinx-1)(sinx—1)

i 2sin” x +sinx — 1 . (2sinx—1) (sinx +1)
’ x_% 2sin’ x —3sinx+1 x_% (2sinx —1) (sinx —1)
sinx+1

= lim -
Hg sinx —1

(as2sinx—1+#0)

1+sinE
6

Il
|
(98]

sinE—l
6
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IEEI0T 15 HH 19 SIS lim

x=0 sin” x

=T B9 U ©

lim

=0 sin’ x

SEMET0T 16 HH A hifST: lim

W = tﬂﬁ % lim qa+2x \/§
x=a [3q+ x — 2\/7

tan x —sin x

e iR sTeRes 233

tan x —sin x

L o)
sin x -1
CcoSX

lim —
x—0 sin” x

1-
lim cos x

x50 cos x sin’ x

2sin? X
2

lim
x—0 . X X =
CcoS X (4 sin® = - cos? )
2 2

| =

«/a+2x—\/§
x=a [3a+ x —2\/;

Ja+2x \/§ 1/a+2x+x/§
x—>aw/3a+x 2\/7 Ja+2x +3x

. a+2x—3x
lim

wa (SBa+x —24x)(Ja+2x +3x)

(a—x) («/3a+ X+ 2\/;)

= lim

wa (Ja+2x +3x) (JBa+x - 2x) (YBa+ x +2Vx)

(a—x) \/3a+x+2\/7

- x*“(«/a+2x+\/3_x) 3a+x— 4x)

4a 2 23

3x23a

333 9
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17 WM @ R lim cosax — cosbx

x—=0  coscx—1

2sin (a+D) x) sin (a=b)x
2 2

lim

el BH ‘Tlﬁ %Z x—0 ) Sin2 cx
2
2sin (a+b)x-sin @-b)x 52
= lim . 2 .
0 X sin? <&
2
- 4
sin (atb)x sin (a=b)x (cx) X5
lim 2 . 2 A ¢
:x—)O(a+b)x. 2 (a-b)x 2 sin? &%
2 a+b 2 a—b

2 2

a+b a-b 4 a —b?
= X =
2 2 c? c

2 2 .
18 T T :lim(a+h) sin (a+ h) —a”sina

h—0 h

(a+ h)*sin (a+h)—a’sina
h

W%ﬁm%}}n})

_ lim (a2 +h?+ 2ah) [sina cos h+ cosa sinh] — a’sina
T 0 h

. 2 .
a*sina (cosh—1) a“cosasinh

i . .
hlil(l)[ P + . + (h+ 2a) (sina cos h + cosa sin h)]

a’sina (-2sin’ il) h a’cosasinh
lim 5 2 2 im S22 L im (h + 2a) sin (a + h)
=h—0 h 2 h—0 h h—0

2

2025-26



e iR sTeRes 235

=a’sinax0+a’cosa(l)+2asina

= a® cos a + 2a sin a.

SEEC0T 19 9 f951d ¥ f(x) = tan (ax + b), 1 TTheTSl T Difad|
fx+h) = f(x)
h

Wwwﬁ%f'(x):}}gé

. tan(a(x+h)+b)—tan(ax+b)
= lim h

sin (ax + ah + b) 3 sin (ax + b)
_ }lmé cos (ax+ ah + l;l) cos (ax+Db)

sin (ax + ah + b) cos (ax + b) — sin (ax + b) cos (ax + ah + b)

=lim
h—0 hcos (ax + b) cos (ax+ ah + b)
lim asin (ah)

h—0 a - h cos (ax + b) cos (ax+ ah + b)

a . sinah

=lim lim
50 cos (ax + b) cos (ax + ah + b) arso _gn 188 0ah =0l

a
- 2
= od? (@xtb) - a sec’ (ax + b).

SETETUT 20 f(x) =/sinx , 1 e 9o¥ fogid 1 He™d ¥ Id i)
ol qRHT o SIER,
fx+h) - f(x)

h

f'(x) = lim

h—0

. \/sin (x+h) —Jsinx
lim
h—0 h

; (fsin Cx+ 1) —fsinx ) (\fsin (x+ k) + sinx)
1m
h—0 h(\/sin (x+h) +\/sinx)
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sin (x + k) —sin x

_ I
= hli%h(\/sin(x+h)+\/8inx)

(2x+hj o h
2¢cos| —— |sin—
lim 2 2

B 2%(\/sin (x+h) +sinx)

COS X 1 :
= = = —cotx+/sinx
2 +/sinx 2

COS X e
IaTEIT 21 —— h1 3helSl Jd ShifSTU|
1+ sinx
COS X
& WE WifNT y = —
1+sinx

T Tel T x ok WU ekl % T BH U o
dy i coSXx
dx — dx\1+sinx

(1+sinx) a (cosx) —cos x 'S (I+ sinx)
dx dx

(1+ sin x)*

(1+ sin x) (—sin x) — cos x (COS x)
(1+sin x)?

—sinx —sin? x — cos’ x
(1+ sin x)?

—(1+sinx) B -1

(l+sinx)> ~ l+sinx
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ERURR ]

33T G&T 22 H 28 TF FoAF o (7€ [T §Y IR fowedl § & T&T IR H 997
FifT (M.C.Q.)

sin x

IEET0T 22 lim ——————— 1 9M
=0 x(1+ cosx)
1
(A) 0 (B) 5 O 1 (D) -1
Tl W&l IW (B) ?

.X X
2sin — cos —
sin x lim

m—— =
-0 x(1+ cos x) e X (2 cos? ;)

tEl.l’li
T
2 x>0 X 2
2
SamETr 23 im0 g T 3
T CcoSX
2
(A) 0 (B) -1 ©) 1 (D) A=A 2B

T HE SW (A) 81 HifH

. T
1-sin (—y) -
. l—-sinx lim _\2 (——xz@F\T tRj
lim = -0 (n ) 2
T cosx cos| ——y
2
| 2Sin2%
) -cosy  |lim— 2 ) y
:hm— = = 1 t — =
y=>0  siny "0 56inY cos ylg(l) a 0
2 2
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. Ixl
SR 24 lim — R 7
x—=0 x

(A) 1 (B) -1

ol Hel SW (D) B
Fifen R.HS =
TH LH.S =

(ONY (D) e &

o Ixl ox
Iim —=—=1
x=0" x X

o Ixl —x
lim —=—=-1
x—0" X X

IETEIUT 25 EE} [x =11, =1 7= Freforfaa & 9 -1 22 Sl [.] Wewd quiish S 2l

(A) 1 (B) 2 (&N0) (D) does not exists
7o "WEl S (D) &
EIIED R.H.S = lin]q[x—ll=0
TS LHS = }g{l [x=1]=-1
. 1
ITETT 26 hn%xsm—ah‘rm%:
x—> X
1
(A) 0 (B) 1 © 5 (D) e
e HE IW (A) Bl
) . . .1 .
Fifer limx=0 QH—ISSln;Sl(ﬁEﬁHWﬁ? ITTER)
) 1
lim xsin— = ()
x—0 X
. 1+243+...+n
IETEIT 27 }}gg e , neN
A 0 B) 1 C l D l
(A) (B) ©) 5 (D) 4
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Wuﬁwmﬁw@ﬁ&g

= lim
n—oo

e iR stERes 239

1+243+...+n

2
n

Tl
GUADES 1iml(1+lj=l
2n 2

X—>o0

n

SAETOT 28 AR Ax) = x sinx, A f@j 1 AE B

(A) O

B) 1

€ -1 D)

o1 W&l W (B) B F(H 7 (x) = x cosx + sinx

ERIS

| 133 voTare |
Y ST T (S.AL)
O FJ1d g

1 1

3.3
4. fimF+r2° -2

x—0 X

- xt—x
7. lim

C ol (Jx -1

xt -4

2 +27

12, lim ———
>3 x° 4243

lim ———
T oaoV2 32 +3/2x -8

f

10.

13.

, T T T . T
—| = —cos—+sin—=1
(2) 2 2 2

4x* -1 7
hm x 3 hm X+l’l—\/;
x_>l 2x—1 . h—0 h

S 5

1+x)° -1 2+ x)2 —(a+2)?
Jim 40 =1 2 6. lim 2t® —@+2)
=0 (1+x)" -1 x—a x—a
lim x -4
-2 Bx—2—/x+2

7 5
oxT=2x"+1 J+ 0 = 1=
lim—————  11. lim al a
=l xT =3x"+2 *¥—0 x2

. (8x—=3 4x*+1
lim -—
2x -1 4x° -1

1
x——
2
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) oxt=2" . sin3x
14. Find ‘n’, if lim =80,ne N 15. lim—
=2 x—2 x—0 sin 7x
. sin®2x . 1—cos2x . 2sinx—sin2x
16. lim—; 17. lim ——— 18. lim ————
x—0 sin” 4x x=0 b x—=0 X
\J1—cos6 .
- 1 — cosmx hn}t Tx iy SI0X —cosx
19, lm———o 20. H“/g(_x) IR N
3 4
lim \/§ sin x — coS x lim sin2x + 3x lim sin x — sina
22 xr X—E 23 x—0 2x + tan3x 24. x—a \/;_\/;
¥ 6
Zx— _ \/5—\/1+cosx
25. 1in3th3 26. lim ———5——
T cosecx —2 x> sin” x
6
27. lim sinx — 2sin3x + sinS5x
’ x—0 X
Coxt-1 Pk
28. A lim =1lim ——— k1 AF Q@ HifSQ
-l x—=1  x=k x° =k
Y97 & 29 T 42 TF JAH Hedd H x & T9E STaFHTT BT
4 3 2 3
+x+x +1 1
29, T T TE T 30. (x+—) 31. (3x+5) (1 + tany)
x X
3x+4 x> —cosx
2. -1 1 . T 5 - = 4, —8
32. (secx—1)(secx+1)33 52’ — 7149 3 i
xzcosE
35. Tx“ 36. (ax + cotx) (p + g cosx)

2025-26



o iR steRes 241

a+bsinx ' i 2 3
37. i dcosx 38. (sin x + cosx) 39. 2x—772 B3x+5)
1
40. x* sinx + cos2x 41. sin’x cos’x 42.

ax* +bx+c

<" suia ueH (L.A.)
9T G 43 46 T Foh Tl 1 FoH SIS el T x & G ST hiford-

ax+b
cx+d

97 G&IT 47 9 53 % §odh GIHT & "I JId HIfE-

45. 2 46. x cosx

43. cos (x> + 1) 44. 3

. + +y)—
‘m (x+ y)sec(x+ y) — xsecx

1
47. v y
. (sin(o + B) x + sin(o — B)x + sin 2a x)
48, lim - X
x=0 cos 2Bx — cos 20x

s . X
. tan’ x—tanx 1 —sin
lim ——————

lim
49, T T 50. »
74 cos(x+4) or cosx(cosx—sinx)
277 T

51. Telee i lim 2 sfeeE 2

x—4 x—4

k cosx 4
Nd x #—
T —2x 2
52. HF A f(x) = 1 FRAR im fo = £ &) 7k
3 STd X:E xég 2
oM F1d il
x+2 x< 1 )
53 WM AN fo) =) 2 .o im () st § 8 i e A
BIECAIE I
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TS U
T G& 54 T 76 T Fdd o W 7T gU AR faseq § & G W & 79T B
(M.C.Q).

54. lim Il El
xoT X — T
(A) 1 (B) 2 (€) -1 (D) -2
55, lim =28 o
x—0]—cosx
A) 2 B) > C) — D) 1
(A) B) 5 © (D)
56 1im D Tl o 3,
x—0 X
(A) n B) 1 (C) —n (D) 0
.ox" =
57. lim - EF[IFFT%:
x—=1 x" —
m m m?
A) 1 B) — © —— (D) —
n n n
1—cos40
8. xli%l—cos69 &
A i B l C _—1 D 1
A 3 B) 5 © 3 (D) -
<0 lim cosecx — cot x S
x—0 X
A _—1 B) 1 C l D) 1
A 3 (B) (© (D)
lim sin x %
60. x—>0—(_x+ Y <l HHF ©:
(A) 2 B) 0 O 1 (D) ~1
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61.

62.

63.

64.

65.

66.

e iR sTeRes 243

sec’x—2

lim F A B

/H% tanx —1

(A) 3 (B) 1 (© 0 D) 2

lim(\/;_zl)(zx_3)3|'{lﬁ|'{%:
=l 2x"+x-3

1 -1 . .
A 1 ® o ©) 1 (D) T8 ¥ ®E e
sin[x],[x];to
A f (x) = [Ox] o O,GI%T[.]WWWHﬁﬁﬁQW%,ﬁ
L X1=

lim £ (x) =1 7

(A) 1 (B) 0 ©) -1 (D) 3T 9 &g T
limIsinxl S %

x—0 X

A) 1 (B) -1 (C) faeda & (D) T8 ¥ &g &l

P -1L0<x<2

A T () = {2x+3,23x<3’qﬁ331f(x) o I f (Ve e
THIRT o A €, A 9% fgE wHiww ©:

(A) X*-6x+9=0 B) Z*-Tx+8=0
(C) P—14x+49=0 (D) 2—10x+21=0
limtaan—x SRS

x—03x —sinx

1 -1 1
(a) 2 B) 5 © 5 ) 5
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67.

68.

69.

70.

71.

72.

e e f)=x-[x]; € R,?ﬁ f(%)aﬂﬂ'ﬂ%

3
(A) 5 (B) 1 (SN

W&y=&+%,ﬁi%am=lmm%z
X

1 1
(A) 1 (B) ) © A

—4
I £ (x) = ;T,?hf’(l)w oM e

A é B i O 1
(A) 4 (B) 5 ©
1
1+
g y= xf,?ﬁﬂ?ﬂmﬂ%:
- L dx
xz
—4x —4x 1—x2
(A) 1) (B) 21 © i
_ sinx+cosx Q _ )
_sinx—cosx’?ﬁ clxaq%rIl x =0 A &
1
(A) 2 (B) 0 © 5

sin(x+9 d
g y= (x ),a‘fx=0qt—y‘cmm=f%:
COS X dx

(A) cos9 (B) sin9 <) 0
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xz xlOO ,
73. Zﬁ%{f(x)z1+x+7+...+m,?ﬁf(l)‘oh‘lﬂ17f%.
1
(A) 100 (B) 100 (C) Af@@E (D) 0
74. % R SR aF fw SO0="— | q fa) T
1
(A) 1 (B) 0 (C) Afg@eE (D) 5

75. ARF () =0+ 0 + .+ x+ 1, A f(1) F A B
(A) 5050 (B) 5049 (C) 5051 (D) 50051
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