01. f(x)=+1-x =z, ™ f(x)=7 [Ans: d][JU10-11]
(a) O (b) 1 (c) -1 (d) @R

0l.

[JU’18-19]
(a) 2 (b) 0.5 (c) 1 (d) 0
1-sinx —cusx —sinx 1 a
A = = === 1
(b); H_m fz (E-x) [ ] xEﬂH}ﬂ L v [ ] }sz — ik 0.5 [L/ Hospital]
02. y = cotx T & [Krqrs [ftgg? [Ans: a][JU’17-18]
(@ (b) > OF= (&)
03. lim ==X g w1 oY [KU*17-18]
X=—
(a) 0 (b) 1 (c)2 (d)3
STt (€); lim 2% = lim 222 = lim 22 = lim2%- = 2 [I/Hospital Rule]
x—0 X—sInx x—01—C0sX 4 ,n5INX - x—0 05X
04. lim =2 7 W PAD? | [Ans: b][JU"16-17)
(a) 0 (b) 8 () SPIIR® (d) PRI
2
; . T
05. I;I—n}r.,fl(l'_SmY)![E_ ) =7 [JU’11-12,14-15]
(a) 1 (b) 2 (c) 3 (d) 172
AAHYI: (d)} tim (I-—sm —COSYy siny

L.hospital's rul L. hospital's rule] =
H}/(/ ); y_,/z/ )( )[ ospital's rule] = 34}}/2( IX—)[ ospital's rule] >

Question Type-03:

01. M3 =(Vi+x—vVi—x)=?

[Agri. Guccho’20-21]

(2) 0 (b) 1 (c) (d) x
C (hY Ti YIEX=VI=x o 14+x-(1-x) 2
FTAIS: (b); :}cﬂ X '-'!:1-?3! X(VI+x+yi=x) :!:Lmu VITRAyI-% 1




03.

04.

05.

06.

07.

08.

09.

. - - e i s
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i ..|.I ! .rl. :h_. .._ _:I : 1.'_ l-..;:-. i
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S e S T i - I S TEs
L g Ml 1. 2 e -
T 1.; i .-I'- :- i J. VA \ £
- i my

. V14+3x—+/1—
llm Jv1—-4x
X=0

(a) 2

a9 9 -
1
(b) 5

AN (a); lim SV — lim

©); (d) —

(VI+3x—v1-4x) (VI+3x+V1—4x)
X—0 x(VI+3x+v1-4x)
1+3x—1+4x ; 7 7 7

— IIII — —_—
x=0 V1+3x+y1l=4x JV1+V1 2

X=+0 X

= }-:1-23 x(VI+3x+Vi-ax)

lim In(1+x)
x—0 N

(a) 1
THHIA: (a); E—IE

g Y« 97

(b) 0

(c) -1
In{1+x) [-5'- form| = lim . [ 1
X 0 x=0 14X

. In(14x
lim (14%)
Xx—0 X

(a) 0

43 I FO?
1
(b)
) &t v

(b) — =

X+4 ) = I (x+4) . 1
x2+2x—8 x—-—4 (X+4)(x-2) o X——4 X—

COSX

(©1 (d) a

lim ( x+4
X——4 \X2+2x—-8

(@) 0
HqEE: (b); lim

X——4

(d) oo

e

The value of lim is—
=0 C0SX

(a) e
ANHIE: (2); lim

Xx—-( COSX

(d)0

EEGSI

(a) m (b) o0
TA: (c) ; lim X = |y S0

X—=q X-Tn h—0 X-n-=h

()1

. —sinh
=}'1m e | [
-0

(d) 0

Let, }'{=TE+]';
SX=mT .. h-0

—h

lim (secx)* =7
¥X—0

(a) 0 (b) 1 (c) -1
7TA4E: (b); 41, y = (xecx)* so,lny = xIn(secx)

Ll_% Iny = LI_I;I{]} xIn(secx) =0 so,lny=0 ~y=¢% =1

lim log(2+2x+x%) G T TS

x==1  (x+1)?
(@) 5 (b) 2

AAYH: (€); lim

X=+=1]

(c) 1

log(1+(x+1)*)
(x+1)2 =1

1

(d) 3
log(2+2x4x?)

[:-:-1-11)12—!{1

(x+1)%

[RU’19-20]

[RU’09-10,16-17,JU'11-12,18-19]

(d) @AHE 77

[Ans: c][BAU’18-19]

[InU’17-18]

[DU'16-17]

[JnU'16-17]

[JnU’13-14]

(d) wereife (Undefined)

[Ans: ¢][CU13-14]
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Question Type-04:

v [DU’19-20]
01. lim “—2 a1 -
X——00 =
-1
(a) 1 (b) 0 (c) — (d)
JYZLow X ’14-;-?{- ; 2
T (a); lim X2~ lim 2= lim — '1 T%
wej—00 —X x——0o0 —X ¥ —— 00
. . Vx242x
Here, limiting value may seen to be —1. But, 1n xl_lflm — Vx2+2x>0
X—=—0=2xX<0=2-—x>0. lim ﬂ:zx_l
W= = 00 -
02. lim ;:_: > G qIF $97 [JU’18-19]
»—00 —4aX
(a) —2 (b) = ©3 (d)1

5 4

e 1-
SA: (b); lim ——— = lim 75— = —2 [Shortcut: x? 47 eI« WHAT]

x—00 2+X—4x2 X300 = +—=—4
X X

03. lim G— 1) O T F©? [Ans: b][JU’18-19]
(@)l (b) -1 o (©0 | (d)3
. 2X%43%+5 .
04, Jim 2058 . P17
OF ®) 3 973 (@ -3

: 2%243%45 . 2 1 1
ALYF: (¢); lim = |Jim & == IEIXx > —0TF (= 2 = > )
( )= x—s—00 3X2+5%x—6 X——00 34;—-—; 3 ah X p

) 1 X+3
05. lim (1 g ;) T [Ans: b][JU17-18]

Lt
@3 (b) e () €2 (&1

cvtste
(a) 0 (b) -+ (c) -3 @3 (e)oo
PTAIT: (d); :!:Iﬂn ::j::-.: = :: :EE: = '_23'

07.  Jim L3 = - [DU’14-15]
(a) 0 (b) 3/2 (c) 1/2 (d) 1

[ L

G
ey, 1r XZ46X N i
FHG: (¢); lim = |im —% = 1
X— 2X445  xm 240 2
X




- o T—r—
: é—:} ;::ﬁ:_;.-_;-:
k& ~—— S
y - SO 0 OF 7
F .-n.-l,-l- =
ﬂ""-*-:
-.'I-—t"'-_lun-'-—.-.-.-..'

[CU?20-21]
(a) 2 CUS'E (b) 2 Sil‘l% (c) 2 SEE’E‘ (d) 2 C[}SEC'E
T (b); [ cos=dx = STE = 2sin~
2
¢
im X~ —9
02. ™ =9
-3
(a) 6 (b) 9 (c) 12 (d) 3 [JU’10-11]
im X°—9 |
TYE: (a); 1:[_“}3——3 =" x+3=3+3=6
Question Type-06:
5 5
0L. lim jf._az =7 [JU’18-19]
(a) 5a% (b) 4a* (c) 3aZ (d) 2a>
(2 —(va)° _ 4
TR @) lim = e = 5(va) =
02. E_E% xf1+2x;f1—3x —9 [JU’18~19]
11 1 5 11
(a) = ()3 (©)3 ()3
1 1
x—=0 X X—-0 1 1 2
03. lim 1‘:‘1 =7 | | [JU’17-18]
1 1 1 1 |
(@3 (b) 5 (c)=- (D —3
1
Vi—x—1 _ fs odi-x ’ - 1 - 1
AEE: (d); }:E:% = = }{I_I;I& 1 [L'Hospital rule] 1{1_1}1& ==
04. limyo ("} @7 W P67 [JU14-15)
(a) 0 -(b)1 (c) -1 (d);_:'l*
.. Lim ¥itx—Vi—x _ Lim (14x-(1-x) _ Lim 2x ar T
A (b); ¥ = () X X - 0 Xx(WIF+VIHY) ¥ — 0 x(WTHx+vi—x) 2 1
Question Type-07:
bx+cC ac
— : — na=b
Lim(+ax)ya =ed  Lim(52) =
01. y=logyx ECFF, 4 ~ a7 TR F67? [SUST’19-20]
1 1 1 1
(a) x(1+Inx) (b) H(1+|" y) (©) XIny (d) xInx (€) y(1+Inx)
FEE: (b); y = logy x

sx=yY=2Inx=ylny=2 xl—yxyx




02. lim (1+ax) x =99 [RU"18-19]

X=0
(a) ac (b) be (c) ¢ (d)0
bx+4-c ac
T (c); 1{1113 (14+ax) x = }{i_]}g (1+ ax)ax = glc
Ix+2 :
03. :?-4(](14*5}[) X =357 [RU’13-14,14-15]

(a) e (b) € (c) 10 (d) 8

3x+2 34.3 3 Lt -
TR: (a); 1, (1+5x) * = L (14+5x) * = Lo(1+5%)7. [Lo(1+5%)7

= U (1+5x)%= [ Lt (1+ Sx);_"‘]w = e™’; [lim S = E]
5%—0 " 15x=0

x—(

Question Type-08:
X
01. 1in%ax > qF T TS [BAU’18-19]
=
(a) In e? (b)Ina (c) In a¥ (d) Inx>
X_ - ; -1 . *1
ST (b); lim - > ; + e 9w L Hospital rule apply 3 #1%, lim — = lim i
(1 5x2-1\ _ ., ) 14~
02. Lim(z+1)(ZF) =2 [JU’14-15]
(@) 1 (b) 0 (c) & (d) 2
. f1+x _ 5x?-1 . {1+x _ 5x*-1 . 5x3ox+Ex2-1 . X (5+§—;12'f:)
T (@3 Lim (7557 = Lim (5x557) =Lim #5572 oLim—= B — 54 0= 5
Question Type-09:
: 1—-cos X
01. limy =g o a9 9 I- [DU’20-21]
1 1 1
OF () 2 CE @ 1
:  1iea 1=COSX .. 0+sinx ' ay 19
AT (b); ;1.;1-13% sin? 2x ’ limy.,q 2x2 sin2xcos 2x [L" Hospital’s rule]
1f,. sinx 2X 1 . 1 21 i L
% }rl_r% X xs[nzxxﬁ)(lﬂ cnszx) - 4)’«’.’ 2 x1= 8
, COSTX=COSOX _ .r) ,
02. limy.g cos 3%X—C0S5 5% PO [RU’20-21]
2
(2) 1 (b) 5 (c) 2 (d)0
NP YRT 2sinBxsinx _ .. sin8x 4x 8
AEI: (©); Jimy 2sin4xsinx limy BX sinax 4 2
li sin9x—sin7x _
03. lim sin 7x-sin5x [JU’19-20]
»—0
a) ] (b) -1 (c) 2 (d) —2
e (ﬂ)‘ im sin 9x~sin 7x = lim 2cosBx sinx li cosdx 1
? sin 7x-sin 5x 2cos6xsinx i COS 6X

X-+0 xX=( X—()




[RU’19-20]

1 3 1
(a) 2 ) 7 ©3 D3
2X Xy 2
ST (@); im 2 = Jim 2204 = Jim (%52) 2 =2
X-0 X Xx=0 X x—0 > 2 2
05. y*—2x—4y+ 4 = 0 W (0,2) Rrqre Sfemes Tl ofib? [SUST*19-20]
(@y=0 b)x=0 (c)x =2 (dy=2 ()x=y

TYE: (d); y2 — 2x — 4y + 4 = D:-Zyx—x—z 4

.'.:—i-:z—:_—;:m.'..(ﬂ,Z)ﬁ"ﬁﬂ@m=4—2*—§
F AT = —~= 0+ (y—2) = 0(x—0) <. y = 2
06. lim —=—s =7 [DU’18-19]
(@) 0 (b) 1/3 (o)1 (d)3
SY: (b);lim iiix lim ™ .
Sy tsm3 : 3% o Lim tan;: 3X 2 3
07. lim 22D W e [Ans: d][BAU18-19)
(a) sec®x (b) tan x (c) secx cosec X (d) secxtanx

JEE: (d); g form, S2 L’Hospital 2T I3 =113,

155 sec(x+h)—secx lim sec(x+h)tan(x+h)

lim > jim z = secx tanx
08. lim S0 = ey [RU*17-18]
(a) 1 (b) 0 OF (d) —
o XX
A (0)s Jim = = 20 X “E,“—"— = 180
09 Li__rﬂ msz:;-zcasax A T (CU*17-18)
(2) 0 (b) > OF (d) o0
SYE: (b), }Hﬂ EESZ};—:DSEH [_ W] = li_ﬂ —EEIIIE;I?SIHHR [+ WFFHT]
_ ]lm ~4Cc0S52X+9Cc0s3X = —4+9 ac, E
x50 2 2 2

AfRSTHT eeTrr Wy #ivel,.




11.

12,

13.

14.

15,

01.

lim sin 7x—sinx —7 [DU,IS'IE']

x-0 Ssinex

7 2 (d) -1
(a) % (b) — OF!
. : in 7x-si . 7cos7x—cosx _ 7-1

ATIY: (c); Using L — Hospital's law: }{ﬂ : nsif, ﬁinx - .-!Hn 6 COS X 6X 6 1

]imﬂ 1—-sinx [RU'].S"'].G]
X E COSX
(a) 1 (b) 0 (c) -1 (d) 2

0 4
YA (b) ; 1 170X imit JOICET = 03, O L' Hospital’s Rule &7 3¢ IIE ;ii =0
2 2

d% 3In ()} =2 [RU'15-16]
(@) x + len(:{) (b) x2 + 2xIn(x) () x3 + 2x2In(x) (d) x* + 3x*In(x)

A (d) 3 — {x?’ In(x)} = x3.= —+ (Inx). 3x* = x* + 3%*In(x)

lim sin4x 1
%0 7% G W LA- | [CU’15-16]
? A
@)% (b) 4 (c) 7 @0 (o)
sin4x sin4dx 4
HAHIHE: (e); lgn — :lHu R (4) = 7
. (
Lim ™ N [DU'03-05,KU'13-14,RU14-15]
(a) 1 (b) 2 (c) 3 (d) 4
x(cos X+cos 2X) Lim (cosx+cos2x) Lim
A (b); x—rU - = 80 ﬂf&)ﬁx =x_?0(cnsx+c052x)=1+1=2
.2
im SIDTX
015 o [JU'DB-IO,IU-II,DU’UQ-ID,JnU’ld-IS]
(a) 1 (b) -1 | (c) 0 (d) 2
;9 .
A (¢); lim SIN" X _ lim 28In X COSX [ZiPiBter rule] —0
x—0 x x—>0 1
« 2 2
Begs lim 22X _fim X |..limx —lim — i
— x—=0 x x—0 x x>0 x-;»USmx “ET_}O"':“
Written
. tanx-sinx
}.;_m sin® x T [InU’18-19]
T 1im tanx-sinx = | SIHH(-E;:E—l) 1—p
x—0 sindx xIHI_;IE sin? x = llm o — hm 1—-cosx 1

Xx=-(0 SIn? x cosx

B | =

x=0 (1-cos?x) cosx };Erul (1+cosx)cosx -
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01.

03.

04.

03.

06.

07.

uestion Type-10:

lim sinax
x—ru sinbx

A 9 F97 [JU’15-16]
(a) 3 (b) 2 2 (c) ab (d) B

slnnx
AIY: (a); lim = llm N

smh:-r:
X— [l —0 ox . bx

Question Type-11:

limy,o D2 g I (PG [CU*20-21]
(a) Ve (b) 5 (c) €? (d) 5

. In(2+h)-In2 : n
SN (b); limy,g = limp0

h

Shortcut: L’Hospital rule ST, limyo 2% 2*‘"
f(x) = sinx =, f11(0) 97 TR F9? [SUST?19-20]
()1 (b) 0 () -1 @3 © 7

FYE: (¢); f(X) = sinx ; f*1(x) = cosx; f"*2(x) = —sinx [n=0,1,2,..]

f4n+3(x) = —cosx ; 4 (x) =sinx -~ f11(0) = f**?*3(0) = —cos0 = -1

lim — = =7 | [Ans: d][JU*17-18]
(a) 1/4 (b) 173 (c) —1/2 (d) 1/2

}{ij}% t;m 99 V¥ FH6? [Ans: ¢][JU'16-17]
(a) o (b) 0 (c) 1 (d) SeTERIfEe

lim 28e010) g 3 797 [Ans; ¢][KU'16-17]

x—0
(a) 0 ' @—% ©1 . (d) o
lim 5272 =2 [DU’13-14°JU14-15]

@7 ® -5 © 5 @1

. 2
S (b): lim cosx—1 ~lim l-cosx —lm 251“2% B l]. ' 51“%1
- - 2 — 2 —_ — T — —— e
x>0 x x—=0 X x—0 4(%)2 2, %

w2, Calculator @ Radian mode cosx —1 if¥feg T 0 YT FIYIE I @ _ 1 s

» ax

Il
ol

x* 2
y=J§ TG T2AF (@ [Jqre =hfe x wewe RS 45° @i 58 FeE? [RU’13-14]

1 1 1 1 1 1 1 1
o5 oY) o3 e(id




X: x>0 [SUST’19-20]
0. IMf(x) =41, x=07, m]illa f(x) 99 T TS7 I
X, x<0 i
(a) =1 (b) —2 (c) 0 (d) 1 (e) 2

TYA: (C); xllrg_ f(x) = Jifgl_. x=0

i = |j 2 —
i 00 = =0

o }}_1}1;:[}1-]- f(}[) — le]"gl__ f(}() = (0= }{]i["[a f(X)

2. im, Sdmers RUS-16
(a) 0 (b) 1 (o) 2 (d) 3
2(si os3
AAYIA: (a) ; lim % (Hnxtcos’ %) A, -1 <sinx <149 —-1<cosx <1 ... —1<cosx<1

¥==o0 (x241)(x-3)
- — 2 < sinx+ cos¥x < 2 = — 2x% < x?(sinx + cos3x) < 2x% [x - —oo TCA, x2 > 0]

—2x2 < x? (sinx+cos? x) < 2%
(x*+1) — xZ+1) = (x241)

[x - —oo T, (x* + 1) > 0]

—-2x% - x? (sinx+cos3 x) 2x*

= 2+1)(x—-3) — (x2+1)(x-3) = (x2+1) (x—3) [}{ - =00 A, (x— 3) < U]

2x2 < x2(sinx+cos® x) < —2x?
(2+1)(x-3) T  (xZ+1)(x-3) T (x2+1)(x-3)
2
G, lim ———= = |im e = 0

x—s—on (2+1)(x-3) xs—oo (1 +F)"'(1“;

2
a3 lim —a— = | -2 _
E“.!-:-ﬁ—-::n:a (x24+1)(x-3) ;._r:]_FPm (1+‘;15)}L(',1-§ =0

©» Sandwich Theorem W& <& 47, Iim X*(slnx+cos® x) =0

X=—00 (314‘1)(!:—3)

[Ans: d][RU’13-14]

(d) FeoT



01.

02.

03.

04.

05.

06.

Question Type-01: Chain rule &I
Example: x 93 ACATF fWeae Tieimalm woas Rfu a1

(a) cos Vx (b) sin?(Inx)?

T (a) "'-“(CUS'J-) = —sinvVXx. —(w,/_) = —smv'— V- -—sl;f
(b) E {sin2(Inx)?} = 2 sin(Inx)? . = = {5111(1[1}:)2} [ = (x%) = 2:{]
= 2 sin(Inx)? cos(Inx)? % (Inx)? [ — (sinx) = cos :-c]

=sin2(Inx)%.2 lnx,i(ln X) [+ 2sinxcosx = sin2x] = sin 2(Inx)2. ZIan — i::'_L'—:'Esin 2(Inx)?

Example: x @3 FITTF Jsin VX 97 wﬁWﬁm

T i(m o~ (sun/_) = cns\/_ — (Vx) = zf/n;iﬁ'zji = 4(:{3::%
Related Questions:
i(r:'::rsz(ln x)) =? [DU’20-21]
(a) — Smtzmx] b) -2 mfn X () - Si“(i]n 2 (d) —2x cos(Inx) sin(Inx)
A (r.:); %(cusz(]nx)) = 2 cos(Inx) (- sin(lnx))i = — ESinﬂnximsﬂ"xj = _smfm}ﬂ
y = tan~1 2, L = Fw? [Agri. Guccho’20-21]
(2) 1_1xz (b) m ©) 1+}:2 (d) 1-|-1:-:2
AAHE: (d); y = tan“l-i%: =tan"t1+tan"tx = E + tan" ' x - j: = 1:}:2
= (cos V) @ 31 S [Ans: b][JU*19-20]
(a) —sinVx b = (ﬂ}_sf;ﬁ (d) X
y = tan™? iiz* = '?TE 9 T @FG? [Ans: d][JU’19-20]
(@) = () == ()= (&)
e (d);y = tan~' = = 2tan T x o F =2 — =L
Iy = e~ &, o= -3{- T T D [Ans: b][JU*19-20)
(a) —5 €™ (b) —9e> (c); e (d) 9e%
5 (tan™ li) A CPIAD? 19U*19-20]
(a) 1 + x2 (b )sz (0)—1_:“..1 (d) V1 — x2
e 1)

(1-x)? 1-x4+1+x = 2 1




[JU19-20)

(d) zsixz
[RU?19-20]
(d) 1—:11?:
R (a);y = = = L = ﬂi{: s 1;'2“"‘
09. X 9T tan™? (eX) g oae w7 [KU’19-20]
(8) e (b) 1_32,.: (o) 2 (@) ==
TA: (a); —{tan t(eM)] = 1—+sz Xe" = l_f:zx
10. y = tan 2 o j—i =2 [JU*18-19)
) = OF @
TAYA: (d); y = tan™? 1—2{{—2- = 2tan"'x; y, = l;
1. = (2x—5)% =7 [JU°18-19]

(a) 8 ®)38 (c) 48 (d) 58
FTYE: (no ans.); i (2x —5)% = 3(2x ~ 5)2.2 = 6(2x — 5)?

d . .
12. —(Sin"%(x?)) @& T corms? [Ans: ¢][JU*18-19]

o 2%% X 2
(ﬂ) m (-b) ﬁ (E) ...I'l_xxai. (d) .”":f_:-t
13. x 9= AT In(eX + e¥) tﬂﬁ”WﬂTW? [Ans: d][JU18-19]
1 ~X_ X X__ =%
(8) 5 (®) )z = @) 5
* : eXte—X
14. #fry = ~ W@ X%y, ~ 2Xy 47 W @6 [RU*17-18)
(a) -3 (b) —2 (c) -1 (d) 0
_dnx | xz-lex g
ATHI: (a); y %’ M=~ = le'lx
I ) e G 0 ST
Yz = X1 =—F XYz —2xy = =3
15, y= Inxm:—; = 57
", [CU17-18)
a) e o
(b) e (c) x OF
y

TYE: (e);y =Inx =1 =21 9% , dx
x dy dy




16. My = sin~(sinx) 27, O ¥ 73 [DU'16-17)

17.

18.

19.

20.

21.

22,

23.

24,

25.

(a) sin x (b) cosx (c) x @ 1
T (d); S = = {sin~2(sin x)} = () =1
= ln(lnx) T L G T o [JU'16-17)

(a) Inx ) e :r.lnx (E) Inx (d) CPIIBR =7

TLR: (b); y = In(Inx) = =L L (1ny) = L

y = e> 2 gra % Gg - FS? [Ans: ¢][JU'16-17]
(@) e () 252 (¢) ~2¢5°%% (@ (5 — 20)e5 2"

y =3logax— 5e* QA = G T? [JU'16-17)
(a) 2 - 5ex (b) Zlog, e — 5e* (©) 2log, x — 5e* (d) R =T

SAIHIA: (b); y = 3logX — 5e* = 3 logt.Inx — 5e* .~ g = E.lugg — 5e*

y = tan™! 2 T EWW - [JnU'16-17]
@) 1+4x2 (b 1 4::3 (c ) 4::3 (d) 4121-1

TRMIT: (2); y = tan™ 1- 4:-:3 =tan™ l-zéi}z - 3”"“_1 = fli = 1-1%-;:-:2 = 1+::n-:2

y = xlog, x T a“‘r =7 [CU'16-17]
(a) log,x+log, e (b) +log. a (c)log,x+1 (d) log,x (e) 1

ANHIF: (a); ylog, e xloge x = log, e xInx .. Ef = lﬁg:i e X (lnx + X. -:;") = log,x + log, €

.i_ [lngm G ¥ %)] =7 [Ans: ¢][CU'16-17]
(@) sec-z— (b) 2secx (c) secx (d) secxtanx  (e) -:—sec G + -3

g =i
e @ oetan G-+3)] =215k = S ~ ey ey
cos(3+2)

v =T e [DU*15-16]
(a) 2 sin 2x (b) 0 ()1 (d) cos 2x

Tt () ¥ = Yo = Vet = e !

(i) e o
(@) (1_',22,:): (b) (1 -:zzx}? () (1+22x}“ (@) (1+-2::i:]‘2

FHE: (b); 3, {1+z.~:} (-1) (1+-£x)2 - {1;221*}’

Jel% 7 wraas At (derivative) 97 [InU°15-16]




[JU’14-15]

1 1
@ (1-4 (o) (1-2) © (1+3) @ (1+:-)
d f1+y+y? d /1 1 _q4_1
T @) - () = G+14y) =-S5 +0+1=1-5
27. y=log. azw, %’ I Ans: d][RU10-11,JnU14-15)
loga Ina loga Ina
(a) 5 b C £ (d) -
x(logx)? ®) x(Inx)? ©) x(logx)’ x(inx)2
T (d); Y =log,a = log, a X log, e = Ina X — .tﬂ:lnaxi(-i—):— L_x2xlna=— At
) x Se Ex nx dx dx \Inx (Inx)2 x x(Inx)?
28. x (T ARISTAT 41T log(x — VX2 — 1) 49 GBIF 725 (F07? [KU’14-15]
1 -1 1 =1
@) = b) 7= ©) 7 ) F

w: (b): i (lﬂg(}{'— 3{2—1)) — : % (1_ ! % zx) = 1 % Vvxé—1-x - -1

X- ':{3-1 2 ||J-E3—1

29. y=\,x+\jx+\#x+... [, jx_y G 9 F?

1 X X Y
b
2y -1 () 1-2y (©) 2y—1 -2y

TEE: (2); Y=+/X+Y Or, y*=x+y Or, y*—y=x

QT X GF FACICF @A FE IR, (2y-1)d_y=1-_-> dy = !
dx dx 2y-1

(a)

[JnU’13-14]

30. g(y)=e” +xcosy+sint @9 y JACATHF TSI T2 Q02 | [CU’13-14]
(a) —e™ +cosy—xsiny (b)cosy (c)—xsiny+cost (d) —e —XSsiny
st (d); 280D _ 9 (a""+xcnsy+sint) =—e 7 —Xxsiny+0
dy dy
d rat) =
31. E{eﬂﬂﬂ 1} =z [CU13-14]
(2) 2logx e*'®" (b) 2xe (c) ee?le (d) L goexs
X
T (b); e = e = xe ; ‘ﬁ(xi.e)ﬂxe
Written
2
01. tan~!-2X azm ==
-~y q " “IT% CosS . qF o i o [RU’19-20]
THA: tan™! — = 2tan™' x = a (Let)
w2
cus"li — =2tan" x = b (Let) = a %:-‘lﬂ: 1
" da  da
02. y=x? +5md—-—fﬁ'~‘fﬂw|
% N G [RU’19-20]




01.

02.

03.

Pl |
-— iy Ay A
T '--‘.-,r\- i
e . —

TIRHACT QAT ST = (uv) = u— vas
X GF AATT Foye Tiowefe woww Rdg 32

()y =3VX cosx—7 (b) y = (log.x)(logex) () y = (logsx)(Inx) (logx)

1
AN (a) y = 3vxcosx—7 = 3xz2cosx— 7

r :i-— 3[x%§(cnsx)+cnsx:—x( ) ﬂ] = 3[}{2(—51111() + cosX. x 1]

1
=3 [—w&sinx + %x'i cos x] =3 ’—\/Esinx + ﬁ_{.msx]
(b) y = (loga x)(loge x) - === log, X (luge x) + log, x— (log, x) = log, x.= + loge x. ilugEl e

1

=(log,x +log,e.log.x) (Ans.)

H

(c)y = (loga x)(Inx)(logx)
:-—i = (Inx)(logx) d% (logax) + (log, x)(logx) -;—x (Inx) + (log, x)(Inx) d—i- (logx)
= (Inx)(logx) ; (log, €) + (loga ) (log x) = + (log, X)(Inx) % (logyo €)

= i [(Inx)(logx) (log, e) + (log, x)(logx) + (log, x)(Inx)(logige)] (Ans.)

Related Questions:

y=x*Inx w% AT Fo? [BAU?18-19]
(@) x* (1 +31nx) (b)x (5 + 6Inx) (¢) 11 + 61Inx (.:1)-:1":5'E

TaR: (d); y =x°Inx = y; = 3x%Inx+x* =2y, =6xXInx+5x =2 y; = 6lnx+ 11 = y, =5

d
y = Incosx® &, d—i =TG? [RU’17-18]
(a) —tanx® (b) —tanx® (c) E tanx® (d) —-m—utanx
. ' ﬂr_ . _ o o -7t tanx”®
A (d)s dx = cosx® % (—sinx®) X 180 180
y = et+1o8x zrer L izt T vy [RU17-18]
] Jog 1
(a) ettloex (b) - et Hloex (c) e (1 + logx)

SRITTITAE

o



TIHD ' op=nTes

1 4
04 y= Ex3 log x ¥, %};T” G Y 57 [KU17-18]
(a) 1 (b) E (c) i (d) logx
TR (€); y = < x*logx = L =X o4+ =.3x% logx = = = —x* + -x“logx
d’y 1 1 ddy 1 1 1 diy 1
= 4z = X T ox+xlogx === =§+E+x.;+lugx ===
. tan(x—-3
05, lim =E2 =7 [CU"16-17]
(a) 0 (b) o (c) 1 ()3 (e) FHIZ Y
iy BREX=-3) L. sec?(x=3)
TN () i = a1
06. Xy =xVx?+a? WoE L = | [CU14-15]
x%42a? 2x24a2 3yl 2442
3 IX-+2 .
@) == (b) et O @) ;e

A (B); y=xVx2+ a2, y; = VX2 F a2 + X X ——— X 2x = VX2 £ aZ + 5 = Xta’+x? _ 2x*4a?
2 IE+E|,.E ,’KI_’_EE ”ixz,‘_az |I'12+az

Example: x @3 SCATF Ty FiRefm weme ffyam: () W (1) heinx

VX1 log,x
i _ Vx+41

A (a) T B, y = =
. Gy _ (DR 0ER)-(Er)g (V1) (VE-1)(F+0)-(ve+1)(eo) ] .

% (v¥-1)° (V&-1)° [ (VX)) = 2Vx

1 1 1 1 1
__ 2 EEF — VX , i{ﬁ"‘l} . -1

(Vx-1) (vE-1)’ Tdx lx-1) T Vx(vE-1)* (Ans.)

i
(b) TG ?Fﬁl y = e¥+In x , dy _ (loga X) -(e*+In x) - (eX4In “Jf,;ﬂﬂl-:u %)
lﬂga}[ dx ﬂﬂgu H]E -

—

3
d {eﬁq-ln ;g} . (lugux)(e"-i-;)-[e“'-l-llm)i]ugau
dx Ulop, x

- (Ans.)

(log, x)?




[DU’18-19]

(@) —2/(x—1)? (b) 2/(1 —x?%) (c) 2/(1 — x)? (d) 2x/(1 — x)?

FAI: (ﬂ);y—i+x ,dy _ (1-01-(4x)(=1) _ 2

—X — dx (1-x)2 T (1-x)2
02. 108X oz e vt v [Ans: ¢][CU’05-06,09-10, 11-12, 12-13,18-19]
X
1+logx 1-logx 1-logx 1+logx
(a) 1-logx (b) & (c) zg (d) € —
X X X X
1
Creve oo Jogx dy  Tx-logx  1-logx
TR () y == ==
— tan—1 ’1":”5’* dy _ RU’17-18
03. y=tan™ |—— A= =T [ ]
1 1 3
(a) 7 (b) 5 (c) - (d)1
d . _ d _ doo 1-
sl =g Slesig=-g0m  Rlorw=-on
4 rian—lx} = 4 fepclgd = 4 feosec—lx} = — 2
—{tan x} = e dx{sec 1x} = — = {cosec™1x} = e
Related Questions:
01. = [cot(e®)| =Fe? [JU*14-15]

& P e* e2x
@1z ®) = Ol @i=
HAHIA: (c); i(curl(e*))= = X X =

1+(eX)2 1+e2%
Question Type-05:
Rede 38 FeIET efSg=i ~Iwfes

(1) \/ a’ —x* AT, X = a sind W1, a cosO

(11) Jaz + X AT, X = a tan0 W, a cotd

(1i1) N “IFe, X = a secH 99T, a cosecO 4S 27 |
2T, A WG STaREAr -7 0 | O30 SewS 7o w9 |

(i) 2sin™ x =sin™ (Zx«J] — x* )

(ii) 2cos™ x=cos™ (2x* =1)

A - o 2x 1_3_1
iii) 2tan” x =sin™ V) 2 tan” v = cos™!
(i) 1+ %2 (iv) 2tan™ x=cos T
& o 2x
(V) 2tan” x = tan I]_xz (vi) 3sin™ x =sin™' (3x—4x")
.3
(vii) 3cos™ x =cos™ (4% ~3x) (viii) 3tan™ x = tan™ 2=

1—23x"

J x Lk T Y T
k] L 5 1%
S e A e

. -t
e

ARTS T ST TR oisat




Example-01: y=sin~ (3x—4x") @7 —

_ . 3 |
MY y=sin" (3x —4x") .. & . L (3sin™ x) = —= Ans. |
dx 1—-x*
Example-02: tan™ 14\5 G BT HR FS7 |
— 45X
|
AL 4R, y = tan” X 2 gt 229X 04 (205) !
1—4x 1-(2/x)?
. dy d - 1 d 2 2 2
=L =2 tan(2x)=2. 2% = | - (Ans.) |
&t Y= o V) a2l dx i+ A)
Related Questions:
{ta —1 (— + tan™? (:)} 97 T T7 [BAU18-1Y]
6
(a) 0 (b) 1 (c) 3x2e” @ =

e o & fan () ot (2)) = () =

02. 3 y:m-{“‘m“bs:m"j =, o . a3 T Rk [CU12-13]
bcosx+asinx dx
(a) — -1 (b) 1 ()1 (d) None
1+%.;
4 a/b—btanx _l[ﬂ] dy
i A — =4 — y _‘—_1
AR (€); y = tan (1+a!b.tanx) ™

Question Type—06: TFPS ANS eI AIBLe] ©
FeW 97 oo e v SR U w4 9|

y=u' (u & v both are functions of x) (=, Y =W [3 ﬂ+ lnucl_v]
dx u dx

Example: y = x* T, dy 2
dx

" dx

e Oy d d [ x, 2 :
A y=x" . =X [xa(lnx)ﬁ—lnxa(x) =X [x.;ﬂnx.l):x (I1+Inx) Ans.




01.

02.

Related Quesﬁuns.

= x* W. A
() x*71 (b) 2. x*1 (c)xInx (d) x*(1 + Inx)
ANEA: (d); y = x* =>lny—x1n:{=:»}-% Inx+1 - —x“(lnx+1)
-—d-(:.;*‘) G T T
dx
(a) x* [x+(l+lnx)lnx] (b) x"[-}l:+(l+1nx)lnx]
(c) x"xx"EHlHux)lnx} (d) x*x H[ +(1+1nx)|nx]

! X

e 0 8, y =5 T, oy =l 19 L)
()5 Y Y e X x+ln‘xdx(x)

4fF, z=x* T, Inz=xInx 4, lE—lan I, E—:ﬁt""(l+111:r(:)
2 dx dx
d‘y x* x 1 x X%y 1
A, —=x [x —+X 111:;(1+111x)] = X" X [—+lnx(1+lnx)}
dx X X

dy % AT SIS BRTA(0 96aS (v F£39)

dx y 39 SINACE FTRME0 SGa< (X 5F3F)

Example-01: X+ = Xy &0, %’:?

dy 1+0-y%1 _dy y*-1l
AqYE: x+y —xy =0 . -L=- = = = Ans.
£y dx 02y-x2y dx 2y(l-x)

d
Example-02: 3% x*-2xy+2y’=1 24, o« a}’}; =9
ST gl’_:_ZK—Zy.lvl-U—ﬂ:}E}_": 2(x — y) X—Yy o
dx -2x.144y-0  dx -—(x—-Zy) X —2y
3 3 d}f 0
Example-03: x” +3axy+y —a ={]L:r-'¢re:E )

2 N — p 2-
d}" 3% +3ﬂy.1"|0 0$£=—3x +3H}'__K ay Ans.

dx  0+3ax.14+3y* -0 dx  3ax+3y*  ax+y’

[RU’20-21]

[KU’13-14]




SE09 TS ON o1

Related Questions:
+1 dy [Agri. Guccho’20-21]
01. AW W+ =52, O = 9 T T7
In5
In5 —-In5 4 d) —
(2) % (b) (©)~ O

d dy y
TR (c); Y+ =5; xy+1=In5 >xy=In5—1:x2+y=0= =

2 =

02. e3HS = 107E Y =7 [RU’20-21]
OF (b3 Ohts (@)~
T () 3%y + 5 =1n10 = 3 (y +x52) =0 - Y

03. y=x¥, (1 —ylogx) % =397 - [RU’18-19]
(a) x&¥ — 1 (b) x2¥~1 () x.v—-% (d) x20-D

FEE: (b); Iny = ylnx = };,—1 = §+ yilnx = y;(1 —ylnx) = 1’; = x2V1

_ —1 [14cosx d__',r »
04. y—cot™? |22 e L @ A T [BAU’18-19]
1 1 ' 1 cec?X
(@) 3 (b) (c) 1 (d) 3sec?

e (3 ot [EEOE _x

2sin?x/2 2 Fidx B

+1 _ .o dy
05. e =573 (1f) ¥ =7 [DU’14-15)
Ins In5

®% ® =3 © @5

T (c); 1 =52 xy+1=In(5) = xy = In(5) -1 . xg+y =0 . -:—Y- =Y [Showed]
X X

06. I x° 2 dy
+3xy+5y” =127, O —= HaAt Zeq- [DU12-13,JU°14-15]

2% + 3y 2X +3
(a) — (b) Y 5 2x -3y 2X + 3y
3x +10y 3x 410y ©) 3x +10y (@) 3x =10y
T (2); X” +3xy+5y* =1 = 2x+3y+3x D10y W g o W __ 2x+3y
dx dx dx  3x+10y

SHN-TF B
7 RN : QRSN
Hﬁ‘-ﬁ!’:ﬂ? ;; @28 Ié P
Ll ety - 1_.I L Vi _;



Written

01. CTN8 @, VX + [y = va TR G P Rrre wer = Wil way) 2 SOOI CIieeT @i 39 |

. — 1o, dy ﬁ=_\F JnU’18-19
W.ﬁ+ﬁ.—\/§=>zﬁ+zﬁdx—0[xiﬂawmﬁwwﬁhﬁ¢rw]=:vdx = ]

LI (KerJ.) WWW‘T, Vy—¥V1=— L (}{_ xl)

X1

ySrFx =0,%R,y -y = — i—i (—x1) 3 Y= y1 +/Xayy e (1)
WESE, X STF y = 0, ©IF, X = X + {/Xqyq =0 oo (i)

. TSI @M = X+ Y = X3 +y1 +2¢/X,y1  [(D) @ (i) T

= (VE +71) = (Va) = a =& (@)

02. x¥ +y* = ab e L ffr = | [JnU’18-19]
) dx
~14yX Y +xy*Iny)
WV aX—ab Y fe_ oy 4yiny  yOX Ans.
TNz X7 4y 8" = ax fy x¥Inx+xy*~1 x(yxYInx+xy™) ( )

Question Type-038: A0 ﬁﬁrﬂf"m S

d
Parametric Function-47 CFFTa &2t X ' y TIXF parameter-a7 AR S@AGT FH0C QH R AT Td%

(9 <09 | |

Example-01: x = at’ @R y = 2at T, % =9

d—y—,’la iy S 2aiv]

dx
e . —— =2at. w@aJzy=2at .. =24, .. = =—, Ans
FL: X = at” AT T A dx 2at ¢
2t . 2t dy
2tany=——,5inXx =——%A, — ="
Example-0 y T_{2 13 12 dx
-1 2t -1 . — g 2t -] .
Wm: y = t-a]] 'l_ti = 2tﬂ]] t ||||||||||||||||||| (1) Lﬂq-'?‘\x — Sln_ mﬁ' = Ztﬂ.ﬂ t-.-u-u.u.-. l-([l)

a2, (i)- G (if) W @1 e AT, %zl o, y=x .'.%=1 Aus.

Example-03: y =asin @, x = acos € T, (-1, 1) e dy _

AAYIH: %=acusﬁ \qR -j—z=—asin(} ; —(-j—}i= acosd .

"dx —asin® vy




Related Questions:

2t 2t dy _o [JU*17-18]
01. IWMtany = — R sinx = —— T, ORET - =?
_ -1
(a) 2tan~1't (b) 2sin~t t (c) 2 cos 1t (d) 2cot™ t
_ -1 2t —q 2tanb -
ST (75 Be (73); y = tan __1-1:2 jy = tan"t ——= [t tan0]
- 1 — 70 — -1 1
tan™ tan20 = 20 = 2tan™ " t ; dt =275
o sle—1 2t . _q 2tan@ _
x =sin" 5 ;x = sin™' ——— [t = tan@]
d
=sin~1sin20 = 20 = 2tan~1t ;= =2— = Y i =1
- T 1+2 Tdx X
02. x+y=a? ?em, tﬂm —= ﬂ?rtn?f FHECT— [CU'16-17]
() 0,0 (b) 0,2a (c) 2a,0 (@-1,-1
d d d 1
TG (A x+y=a?; 14+4=0 ~g =—1 ~g=m==1
03. x=f(8) =rcos® qRy = g(8) = rsin O AT - G j—: SERICER T - [CU'16-17]
(a) —cotB,—tan 6 (b) tanB,cot8 (c) —tanB, —cotd (d) —cotB,tan B

(e) cot B, —tanb

dy

ncos0 . dx —
A (a ) :E— e = —cotb .. T tan®
1-t? ] e
04. RCOSX = —= (T, = 7 |RU’14-15]
(a) 2 (b)1 ()0 (d) V2
ety 71503 2t _ -1 2t -1
TRHA: (b); tany = —5 = y = tan l—5=2tan""t
Again, = 1::: =2tan"t [ X = vl
dy dx-
How 'dx  dx
2t . 21 dy
05. tany= , BINX = —— =7 . i 1=
y= 1_¢2 1+ 12 dx [Ans: d][KU’09-10,14-15]
(a) 2tan™'t (b) 2sin~' ¢ (c) sin™ liz (d)1

A (d); tany = ;—25 =tan(2tan™’t) = y = 2tan™?

sinx =

2t :
—z=sin(Ztan™'t) = x = 2tan~?¢ . x—y:,:ﬁ: 1




= f(x) IFEAT (x4, y1) Tre SiEFe =i x TUF (e e i ¢ @it Tom T, S
f'(x,) = tan ¢ = BT (x,,y,) TS =pfafba wie
WOWT, y = f(x) I@EIT (X4, yy) 0o ~peaa s, y —yy = f(x1) (X — X1)

= ARNFT y — yl—( y) (x — x4) SIS o1l 717,

dx (X1,¥1)
d d
LA (d_i)(x,..m , (xy,¥) e & @z
Sfoeg (Normal):
= S ﬂﬁx”ﬁﬁWW%ﬁﬁ?Wﬁﬁ & RS y = f(x) PR S(Sog T4 = |
» (Xq,y,) FRre S Foiiead, y —yy = = (x — %4)
ST TRFT y — y; = —(-j—i)( )(x—xi)wmm ferat =
X1.¥1
BB () Pl gmiTe SraeE A N AN (e TR FHCE, (%)(m = tan (+45°) = +1
(H)WX*WWW dx (x9) =tan0°=0
(i) 1 x-oTwa Som o 70, (T ) = cot 90° = 0

Y/ (%41,¥1)

Related Questions:

0. IMy = kx (2x + V/3) IR FArs =rfeB x-S Al 30° (19 TAF FCF OICET k- i

A [DU’20-21]
@ 3 (b) V3 (©) 7 (@ 2
FA: (a); y = kx(2x +v3) = 2kx? + V3kx = 2 = dkx + 3k
oS, & = 4k x 0+ V3k = V3k » I = V3k = tan30° = = 5 k = (%)2 =3

02. y=(x—2)(x—3)—x+ 7 IFN0A & 700 vl 47 [GST’20-21]

(a) (2,3) (b) (2,7) (c) (3,7) V(d) (5,8)
T (d); y = x—2)(x—3) —x+ 7 =x2—5x+6—x+7
—x2 —6x+13=2y =2Xx—6=4=22x=6+4=>X=05
= (5—2)(5—-3)-5+7=28.T"b (5,8)I

03. x % (R GGV y = X + - @ BT 7 A7 [Agri. Guccho’20-21)
1
(2) 1 (b) 0 (c) +1 (d) 3
HAAYR: (c); y—x—i—— 1-—-- 1—-%—0::{ =1ax= +1
04, y=4x2+3x—5 amaﬂm (1,2) ﬁﬂ{c@vﬂfwwmwr 67 [JU20-21]
(a) 3 (b) 2 (c) 11 (d) 5

o\ o= Ay 4 By — 4y _ gy o4
A (¢); y = 4x* +3x—5 = —==8x+43

dy — —




06.

07.

08.

09.

10.

11.

12.

/¢

(@Q)y+x—4=0 L)y+x+4=0
YA (a); x3 = 16 — 4x TAR @RI x = 2

—4oy? -4t
23=16—4X2.'.y=2;}’2+2xyy1=-—4=:>y1= :x_: =2x2x2=-—-1—$'ﬁﬁl‘l

E: —1=2y—-2=—x+2:5sx4+y—4=0
y? = 4x IECHR (2, 2v/2) e =it vier @iAi6? [Agri. Guecho’19-20]
a)3 OF ©) 55 (d) 2V2
e dy _, dy_2. [dy e 2 o A8
TAEI: (b); y _4){::.2‘?1:11_4:}!:1}(_3!"[dx(gzﬁ) 2Vz 2
lim ——= 7 T - [CU18-19]
xX—=0
(a)3 (b) 1 () -2 (d) 0
. 1-cosx _ .. sinx ., Y, —
i (d); }{1_1}1% - ,1{1_1,% - (L'Hospital's rule) =0
(0, 1) FFte y = e I@ERF =i TRea @i ? [CU*18-19]
@y=x+1 (b) y = 2x + ¥ (c)x=e+1 (dDy=—x+1
. (a)e Y — . dy T é v =1y — ) = v —
TG (a); o~ = e* - dx(ﬂ,ﬂ—l Ly —1=1x—0)=y=x+1
= = 0 AR Y- [Ans: a][RU*17-18]
(2) x SCFZ NS G0 FFeeadt (b) y WITFg IS W0 STt
(c) «=fo 38 o 3= (d) 4T R
a 9q A T 7=, v = ax(1 + x) IR T [{gee =S x SIowa wiee 30° ﬁqﬂ?ﬂf’mm?
1 1 2
(@) 3 (b) 7 © 3 (d)v3 [KU*17-18]
AqE: (b);y =ax+ax* =y, =a+2ax=a(l +2x) =tan30° ~a =% [+ R x = 0]
% 7 CFIR TCTA O y = x + = Tl Biet *J7iy 4? [DU'16-17]
(a) x = %2 (b)1 (c) +1 (d) i-Z-
BCIEICH (c);:i=ddx(x+§) =1 -—;1-2-= 0=>x=+4+1
y =% — 6x% + 12x — 9 I I (PIN Rqre ey X—Si0wa sraiaaie? [CU'16-17]
(a) (0,0) (b) (2,2) (c) (2,-1) () (3, 0)

T (C);y1 =3x* —12x+12=0 ,, x=2 x=2%Ay=2%~622+122—9 =—1




13. k-9 @I ET y = k(1 — x)wﬂﬁﬁwwrﬁﬁx—mmﬂaoﬂmﬁwﬁw

(2) V3 (b) 7 (c) ¥ ) 1 [DU’15-16]
T (b); ¥ = kx(1 — x) = k(x — x2)=> = k(1 — 2x)

-‘-‘ﬂ'lffﬁ"ﬁjﬁ-d—i=k(1—0) =k ~k=tan30° = =

= |
x = 0 9o y = x + e* 97 o ~rfrea Tieadt T3- [DU’14-15]
(a)y=x b)y=x+1 y=2x+1 (dy=2x
W’ﬁﬁ‘(ﬂ)y—x+ex'—-—1+e x=0m=1+e=2; y—1=2x—-0)~y=2x+1

Question Type- 10: 5td% 1@-} B GG R Ea R (63 T
f(x) TR ATHTYCS HHS “HE x-SCHY A | x = ¢ AHE0S, f/(c) = tan 0° =0

WO, T x = ¢ /Mo f(x) TN AEw oGt TNy T A @R £'(c) @F T RWTE AE o
f'(c)=20

9.18.3 : HL4 ¢ FfNy =N efw

x = ¢ TFqTe f(x) TR A6 90 AT T e, £/(c) = 0.
(a) £ (c) < 020, x = ¢ [TWee f(x) a3 T S f(c) SETS J1 1
) £(c) > 0 A, x = ¢ e f(x) @3 77 =4t f(c) FEFHT T

Related Questions:
0L §(x) = =TI B0 BICUSY IR EEFH [GST*20-21)
@) (L% ®) (-1.5) Vo) (1,2) @ (2.3)

Tﬂ‘ﬂ‘lﬁi‘(:(c:);f(x)=x+i,x:v0=>f’(x)=1—x—12=0=bxiz-=1=bx2=1=>x=1(x> 0)
1_... "
AP RS () = 147=2 ~5a {7 (1,2) |
02. 0<x ﬂﬁﬁ’mmﬂwy= 1 + 2 sinx + 2 cos? X 97 TF X GF @ TeEa &y 510t afkw @2
T 7 T M E E It_ ’
(3,3 (b) 2,3 (©) 53 (d) 0,3 [RU’19-20]

Sy (c); vy = 2c0sX + 4cosx(—sinx) = 0 = 2cosx — 4cosxsinx = cosx(2sinx—1) =0

Il

T , ._'.‘1 : E . L TI'E
;'-CUSK':D‘-'}C:E WW,HI',S]HX'—E“K 6 "x‘—{':'z'rﬁ]

03. gl o e WAeTTE g 2 ST e r @ i g v 67 [RU’19-20]
(a) 4 (b) 27 (c) 4mr? (d) T2




05.

06.

07.

08.

09.

e e o
% & Lilie e o kR e
DUl Som-Srm

[KU?19-20]

(d) 2
G, Y5 =%; x=1qAy,=2> 0; Sdte TR A |
1 —

X=—1Ty, = -2 < 0;wdReFIT AR ~y=—1+7—"5= —2 & A = —2

R Agri. Guccho’19-20]
y = X + = G A T @I [Ag
(a) -1 (b) —2 (c) 2 (d) 0
TG (Y =X+2; y1=1—%; V2=
S AT AA NI Ty, = 0= 1—— =02 x = +1
x=1§@1’yz=§=2>0 |
2x=1GTTVy = x + = 47 4T T e AT
AT AN =1+ % =2
f(x) = x3 — 3x2% + 5 A f{x) 97 D TN FHG? [Agri. Guccho’19-20]
(a) 6 | (b) 12 (c) 5 (d) 0
A (¢); fx) = x3 —3x2 +5; f'(x) =3x?—6x;f"X) =6X—6
FEIH I RN A S0 f/(x) =0;3x2—6x=0; 3xx—2)=0; x=0,2
x=0ZFAF(X)=6X0—6=—6<0
~x =0 qFHT (%) = x3 — 3x2 + 5 7 5fF® T siremt I
= SAffB TF £(0) = 5
X @7 G e & £(x) = [ ;f? dt TSV TR? [RU*18-19]
(a) —V7 (b) -3 (©) V7 (d) 3

d A b3 ¥ e

T (d); - f() = 5> =0 2x=3
y = x* — 4x3 + 4x? + 5 7= #=fww 19- [DU’17-18)
(2) 4 (b) 5 (c)6 (d)8
TaE: (b); y = x* — 4x° + 4x% + 5
y' = 4x3 —12x* + 8x = 0 y" = 12x* — 24x + 8
= x(4x* —12x+8) =0 y"(0)=8>0
=x=043Rk4x* —12x+8=0 |
sy = 0 97 ey Ay T 7. s f(0) = 0% — 4,03 +4.02+5 =5
. 1-sinx
j[’_,“%—f(g_x) O AR = 1 [RU17-18)

1 1
(a) 5 (b) 2 (c) >

2(h
AATYL: 13 l-sinx= . 1-cosh — I 2 sin* --) 1\ 2 1
R R O
'




10.

11,

12.

13.

14.

15.

16.

17.

(00

f(X) = X + = TR G 62 [RU’17-18]

(2) 2 (b) 1 (c) -2 (d)-1
T (0); £/(x) =1 — = @ f'(x) = 0%, x =1

a9, f(1) = 2 ¢ f(—1) = —2 ~ oFWH = —2

0@ e | T x = ¢ RS () = 0 43R £ (c) > 0 W O fATsa D 77957

(2) TR HTAFHFS T AR (b) WX SCoifiee wFNiA ©itg  [Ans: a][RU'15-16]
(c) TG [Foe 47 TR (d) Fre=iow S g @it

f(x) = 2x3 — 21x2 + 36x 7 ST 8 T FULTH FHa @B [RU'15-16]
(a) 20 € —128 (b) —3 8 —128 (c) 17 e -108 (d) —308 —128

T (0) ; f(X) = 2x® —21x2 4+ 36x .. f'(0) = 6x2 —42x + 36 .. f'(x) = 12x — 42
TN I AWEA GV £/(x) =0 . 6x° —42x+36 =0

SO, x = 6 WA, x = 1, 9, £(6) = 30 > 0 GRf'(1) =30 < 0

- f(1) = 17 I ST G4 £(6) = —108 T LN |

y = X(3-x%) @R = 0 TEA x 47 T FO? | [JU14-15]
(@)1 (b) -1 (c) +1 (d) 0

TMYE: (c); y=3x-x3;Y; =3-3x2=0=23=3x*;x*=1 .x=%1

y = 2x% + eSinX g, f_; lo =7 | | - [RU’14-15]
(a) 4x (b) 1 (C) cosx eS'n¥ (d) 0

FAMYA: (b): y = 2x2 + eSInX = %lu = 4x + e5"¥, cosx =1

X+ O LA € SFAA O (I TR 1 907 [CU’14-15]
(a) TTIH=1FN (b) EFI>TTIHI (C) EFTH<TINH (d) (FH6E 71
Wﬁ:(c);y=x+i y1=0=:1-xiz=ﬂ

-'-5:1:1—:—1 = x¢=

Ay = =x= *l1

x = +1 &, Xx=-=1 &(F

y2=§=2::-u y2===-2<0

Ly =1—ay— 97 g JmraE Ax=-19 y— 97 oFI e

y— QAR =1+-=2 - y—a8 GFAH = -1+ == —2

f(x)=1+ J sin®(x) +1 FCE A T I [Ans: d][CU’07-08,RU’14-15]
(a)2 (b)3 (c) ! (d) 2.41

x(12—2x)" @7 J2e A7 70 TAp [RU12-13, JnU'09-10,14-15]
(a) 120 (b) 128 (c) 228 (d) —128

stg: (b); £(%)=x(12-2x)%, f'(x) = 144 — 96x + 12x? So, 12x> —96x +144=0
ql, x> —8x+12=0 1, x =0, 2, fﬂ(x)=""96+24?{ for x =2 , fu(}i) <0 f(}{) = 128




Written

0l. C-9AINTC T, y = cx (1 + X) IeHdl IR X-SICHA (RS ST e 4 (Tangent) x-S
A 30° I By FAED [JnU’19-20]
T x-ueFe ke y = 05 0 = ex(1 %) ~ cx =0 or, 14x=0 ~x=0o0r x=-1

dy _d 2y —
T, 5 = 3o (X +cx®) = ¢+ 2cx
X-SICFR IR P 30° @i Beolg T4 51T, m = tan 30° = %
. e NPT S S
tHE=Cct2eX0 ne=—=[x=0%A]
1 e — — " — i ' — _1-.
WRE, ==c+2cX (~1) =—c +c= (ﬁ) se=t—
02. 4e* 4 9e™2X M FEHE T (minimum value) Fdfa | [KU’18-19,JnU18-19]

TNYR: y = 4e2X 4 Q™%X
y1 = 8e** —18e~%X = ( = % =%-—. e?X =§1 , = 16e%* + 36e™%*
E2x=§ W=Y2=16K§+36x-§-=43>9

-'-ﬁfﬁﬁm=4x§+9x§=12

!
(i) y=(ax+b) " TTy, = — 0 a™(ax+b)"™;m>n<«R m.ne N
(m-—n)!

Special Case
(i)m =nTA y, =nla"

(1) m<nAWEAy,=0

(iii) y=e" =&y, =ae™
(iv) y=2a"Z y, = (Ina)"a"

(v) y=sinax & y,=a" sin [Eé‘_‘.ﬁxj

(vi) y = cosax & y, = a cO0S (% + ax]

(vil) y=In(ax+b) e y,_ = (“']-)n-l (n-1)!a”

(ax + b)”
] (__l)n n!an
(vill) y=——ZF v_ =
)y xX+b O (ax + b)""!

Note: S2TIG n-SF SRHATIZ 4T AT |




02.

03.

04.

05.

06.

07.

08.

4X

—Bx B 4x
(a) (x2-4)2 (b) - {xz-:it)z () (x2-8)2 (d) (x2+8)?

TR (a): d /x*\_d 4 \ _ —4X2x

- (a); dx (x2—4) - E(l T x2—4) T (x2-4)2

y = pe™ + qe"™XFF y, — m2y =7 [CU'16-17]
@)y (b) y* (c) 1 (d)0

AN (d); y = pe™ + ge™™ . y; = m(pe™ — ge™™)

Y, = mz(pemx 4 qE-mx) — mzy Yy — mz}, =0

Y = f(x) = e RrETy =7 [CU'16-17]
(a) q@ax+b : (b)i pax+b (E)% gax+b (d) g Eax+h +k

TT: (d); L = by = [etbax=lemtb 4

4 _
qw v = }:3 Inx =¥ o4 M =7 [Ans: L‘] [RU’09-10,JU’14-15]
Y dx*

4 1 6 6
@ ®»: e @
TYE: (c); y = x°Inx &y, = 3x%Inx +x? ; y, = 6xInx + 3x + 2x = 6x Inx + 5%
ys=6Inx+6+5=6Inx+11 ; y, ==

y=(x-1)’ =7 y, 97 W2 | | [Ans: a][RU”09-10,JU*14-15]
(a) 0 (b) 6 ()3 (d) -6
y=x’ logx 2 y, 47 @ Her? [RU°10-11,JU°14-15]
6 e . X 4
(@) 6 (b) — (c) — (d) —
X 6 X
AAH: (No correct answer); y = x* logx, y4 = '2xlugx +X, y, =2logx+3, y3 = 2/,{ Vo = — Z/KZ
y= (2x— 1), y; =F9? [JU14-15]
(a) 24 (b) 42 (c) 48 (d) 18

Aq4: (c) 3y = (2x- 1)3;y1 = 3(2x- 1)2><2 = 6(2x- 1)2
y, = 12x2(2x-1) = 24 (2x-1); y3 = 24x2 = 48

y=(2x-5yaa y, =%7 [CU’10-11,14-15]
(a) 24 (b) 48 (c) 0 (d) et
TAYA: (d);y = (2x = 5)*, y1=3.2x=5)% 2=6.(2x-5)?, y, = 6.2 (2x— 5).2 = 24 (2x — 5)

6.(2x—=5)If n=1

e — v v =4 242x—=5)f n=2
- —5)°2=48, y,=0 ny, = n

P 0if n> 3




09.

10.

11.

01.

02,

03.

04.

05.

If x"+y"=a" then ﬂ=?
dx

o o3
Y Yy

- -1 dy d nx®1 dy x ' |
T (e); X" +y" =a > x4y L L =0 = Do o _] |
(c); x +y =a nx" ny e :bdx — =>dx y
di
y =In(l+x) == .dT_r; [JU°09-10]
1 —1 %
a C d) —(1+x
(@) © Gox? (&) —(+x)
TANE: (c = In(1 Y 1 =1 32 d’ a1 :
(©); y=In(l+x), ) (1+x) (1+x) -
y=lzm y, @R T [Ans: d][CU?07-08]
X
n! (n—1)! l (-1)"n! f-
(a) Y (b) e (©) ~ (d)—(7a

12.5 cm T4 [(EE @i cifetea wimes, 4 CmWE 16 cm Twe| {8 30 Fifereitas Sae Swiw?
[BAU’18-19]

(a) 7 (b) 8 (©) 9 (d) 10

T (d); oo X 42 X 16 = S x (12.5)° = n=10.1725~ 10 %

9T SIS TS Zre Fgacd Tl & I 5 CTes 180 Rk o ifeme &g 211 i v 37

(a) 32 m/s? (b) 36 m/s? () 30 m/s? (d) 45 m/s? (e) 40 m/s?
A (b); V=V, +at=180=0+a x5 ~» a=36ms™? [CU*15-16]
a O T FO A y = ax(1 — x) IFEF FTI00 a0 x STFa 712w 60° @i Tesig FE=7?
(&) V3 OF- ©)1 (d) —1
AAY: (2); y = ax (1-%) = y = ax-ax?; y; = a-2ax [DU'05-07,RU'08-09,KU’14-15]
Now, tan60° = V3 ; V3 = a(1-2x); RS, x=0.vV3=a (1-0)=a ~a=+3
XIF EFHAMT T y=x +% JeA4ifod ol ‘17'1'['{(.?1'? [DU'13-14,CU'02-10DU’13-14] El
OFs (b) +2 ©1 (@ +1
_ 1 dy 1 . 1 2 .
AN (d) ; y=x+—=>—==1-— ;T | -—==0=>x" =1, x= +1
| x dx X X
y:i T, Yoy = TP [RU13-14]
90! 98 98‘ 99!
(a) _F (b) _W (G) (d) x 00
RPN ] 1.2 —1)"n! ~1 5’**931 08!
Wm-(ﬂ), y_; :}’|=-—-—2 ; yzz_:}' o yn=( ) ’ Y!JH ( )




06. ﬂ%w%?m CRATE AR A0S, O S AfirTr- [KU’13-14]
() TFITET IRBACS IS (b) IFACET FTRTAATS IS () VTR FAFATS G (d) VIO JINC M0
FYE: (a); 4R, o0 cvawa A =, A = 2 =p

dA dr dA d k dp k
R, — = 21— [TEdTad 3@ T — ==k ;. 2n—=—;3 —=
dt dt dt T dt r dt r )
07. Ied toN I IG Ao AR WEAHS, et QT T fS GETE 0.25¢cm AT | T AMCT FEAY
7 cm S BF S JE 29 Afs G e f Gifohee? [KU’12-13]
(a) 10.99 (b) 12.99 (c) 3.25 (d) @FioE 7T
AN (a); A = nrz;% = 211:1‘-‘31—1; = 2nx7x 0.25 = 10.99cm? /sec
Written

01. CHICI eIt G T GFOILT 5e0% (O Of s = 15t + 1.5t XS t GRS S 1.5, gy ST T |
Seaeaca (Differentiation) R T[T T 2 CLFE oz el (@t el T @9 (e (T, B PAd

(Acceleration) «f &< (Constant) 1 | [JnU’19-20]
st 5 = 15 4+ 3t > v=3t4+15 ~ 2s°F@,v=(3x2+15) =21ms™"

E=
W,a=%=§;(3t+ 15) = 3 ms~2 A FIF |

0. pX) =a+1Tap'(a) 9Rp'(1) 9T WFH F9? | [Ans: ¢][CU'16-17]
(a)a+1,0 (b) 0,2 (0,0 (dya+1,a+1 (e) 0,1
02. log (1+x)=? [Ans: d][IJnU’12-13]
2 x x? x° 2 x° x: x°
Dx——4+—-... (©)1+—+—+.. dDx——+——..
@)x+5+54 ®)x—7r+3 (©)1+7+3 %573

Example-01: x? G ATATF sinx 97 we7S T 99

dv

T 4%, u =%~ @RV = sinX 97, dv _ g _ cosX (Ans.)
du du  2x
dx
Example-02: Inx a3 ACATF tanx @3 wEqe W 9 |
dv
Y €7, u = Inx @R v = tanx G, j\f _ ;.E _ SET!‘- —yeocty (ADS)
n & g
dx X
Related Questions:
d_ (cinx) =7 [GST’20-21]
01. dmsx(smx) . |
(a) cotx VJ(b) — cotx (c) sec? x (d) cosec?x
d
- d _ ﬂ-ﬂ(ﬂinx}_ﬂ=_ "
HEIRIGE (b)’ d cosx (smx) . }m T —slinx e
-1 35X KU'16-1
02. x @7 FCACE tan™ " ——— 94 W1W? 1 s [ 7
- . ¢ ~
OF e b) — 7 ©) =2 @ 7= 3
—x3 _ q -
Y (2); tan ™ E’f_ X =3tan"'x GG AR = — W7 (O ©f SO TR G S e




