Slddhcl-
(Differentiation)

7.01 9¥T4HT (Introduction)
9d Tl H B9 AU BeTd & sfadaral 9or FIET 9§ 9T - &1 Al &1 sreaard fhar € den ¢o aeid

e TR U fby &
qMD  gReTH
d d
() ()= nx"” (i) () =¢’
d d 1
(ii) ——(a") = a"log, (iv) - (log, x)=—
) % (sin x) = cos x (vi) % (cosx) = —sinx
L d 2 .. d 2
(vii) a(tan X)=sec” x (viit) a(COt X)=—cosec’x
.. d d
(ix) E(Sec X) = secxtan x (x) = (cosecx) =—cosecxcotx

39 YR & 3T Ud SUART RT3 Al YR & Berl & adbald U< R Bl T B |
7.02 I Beldl & 3ddbeal (Derivative of composite functions)
Y I AR [, b] WR URHAINT oA f ol g, 3TRIA [a, b] & (Bl a5 c Wemdaa e, @ f+g, fo
A £/ g A5 ¢ R radarirg g der
@ D(f£g)c)=f(c)£g'(c)
(i) D(fg)c) = f'(c)glc)+ f(c)g'(c)

G Dif/gie) = ELELLIO, i g 20
2F

AT dfds Wl f o g 95 c e[a, b] W @R 8, TAT Ligw:f'(c)

X

ger lim g(x)—g(c)
X—-C

X—>C

=g'(c)
(f£2X)-(f+g)c)
X—C

=lim f(x)_f(c)ilim

X—c x —_ c X—>c

@ D(f £g)(c)=lim

=20 _ eysg'e).
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) _ (fg)(x) (f8)c)
(ii) D(fg)c)=lim —.

i {0/ 20

X—c

f(0)gx)~ f()gx)+ f(0)gx) = f(e)glc)

X—C

11mg(x){f ()= f()}+ f(e){g(x) - g(e)}

X—=C

= hm

i gy i L= ©) g(x)-g()
xX—c xX—c xX—c xX—c
=8/ (©)+ [(©)g(©).
i D(f /) = tim VD= /)

xX—c

i J0)/2(0- £(0)/2(©)

X—=c x c

i S8~ f(©)
= g(0gle)x—c)

f(0)gle) = f(e)ge)+ f(e)g(c) —g(x) f(€)
g(x)g(e)(x~c)

i £V ()~ f()}— f()ig(x) ~g(0)}
e g(x)g(e)(x—c)

f()f()

+ f(c) ng}

= hm

=lim

Hg(x)g( )
_g©)f'(©)- f(0)g'(c)
[g()]
7.03 Bl & Wdd &I Jdbdd (Derivative of a function of funcitons) T
ddborol BT &l 9 (Chain rule of derivative)

A4 f6 Y= f(u) AT y, u BT BT & T 0 = ¢(x) FA w0 TR, x BT e § | 997 fF W= =R
oy 5y ou
Sx  ou 6x

[g(c)h 2 g<c>]

- f©lim

, g(0)=0.

xAgE ox s FHudIFE u I uAFE S Ty A g o 8 9

g Ife dx— 0 a9 du— 0 3

lim §y—hm oy 1m§—
x>0 §x  Su—0 Sy x>0 Sx

dy dy du

a dc du'dx
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FACGIDESEI R |
Tarevvl-1. 9 Bl &1 x B ATURT 3[ddbol- BT

@) log,log, x (i) e (1) tan (loge VI+x’ )
ol (i) AT b y =log, log, x°
qHT log, X° =u, x*=v

a9 y=log,u, u=log,v, v=x’

2

du u’ dvvdx

- dy _dy dudv 11,
dc dudvde uv " log,x* x’ xlog, x

Iofeaas fafer wmm y =log, log, x

E——loge log, x “loax® —log,
S T - —
logx® x> dx x*-logx’ xlogx’
if) w1 fob =
(1) Y

sin X

i (cos xz)%(xz)

Sll’l.)(,'2

=e 2%(sinx2)=e

sm x

= (cosx*)(2x) = 2xcosx’

(iii) 51T b y=tan (loge Ji+ ¢ )
% = %{tan(loge VI+x? )}
=sec’(log, V1+x’ )%(loge V1+x?)

=sec’(log, V1+x? )ﬁ%(\/lmz)
X

\/r sec’(log, V1+x?) ——— \/+_ —(l+x )
X
1 , . 1
= .sec”(log, v1+x7). (0+2x)
V1+x° 241+ x°

sec’(log, V1+x?).
(1 x) [141]




Sarevvl-2. 9 BaAl &7 x & TTUeT [ddhdlol SITd BIfoTY

i +b .
@) % (i) cosx’.sin?(x") (iii) sec(tan /x)
o _ sin(ax+b)
L (0) Ay cos(cx+d)
dy _d |sin(ax+b)
dx dx |cos(cx+d)
cos(cx+d) 4 sin(ax +b) —sin(ax +b) a cos(ex+d)
_ dx dx
cos’(cx+d)
d . . d
cos(cx +d).cos(ax +b) = (ax+b)—sin(ax+b)(—sincx+d) & (ex+d)
B cos’(cx+d)
_cos(cx +d)cos(ax +b)(a)+sin(ax +b)sin(cx +d)(c)
cos’(cx +d) '
(iit) AT y=cosx’-sin’(x’)
% = %{cos X -sin®(x”)}

=cos X isinz(x‘:’) +sin*(x") 4 cos X
dx

=cosx”.2sin(x’) 4 sin(x”) +sin’ (x” )(—sin x*) i(x3)
. dx dx

= cos x”.2sin(x’) cos(x"). % (x”)—sin’(x*)sin x’(3x7)
= cos x’.2sin(x’) cos(x’).5x* —sin’(x”)sin x’ 3x?)
=10x* cos x” .sin(x’) cos(x”) —3x” sin(x” ) sin x°.
(iii) T y =sec(tan /x)
dy

ol :ll—xsec(tan Jx)

=sec(tan Jx ). tan(tan Jx ). di (tan Jx )
x
= sec(tan /x ). tan(tan v/x) sec’ \/;di (Vx)
x
= sec(tan v/x ) tan(tan v/x ) sec® Vx. % X'

= %sec(tan Jx)tan(tan vx)sec® V/x %
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Sarevvl-3. 9 ®aAl BT x & ATUeT Tadhd- BHIfvTT
(i) 24/cot (xz) (ii) cos (\/;)
gal: (i) 9 fob y =2y/cot(x?)
Zx—y = 2%(\/00‘[ x*)

! .i(cotxz)

2cotx? dx

__ .{—cosecz(xz)}%(xz)

Jeot x?
2x+/tan x°

_ cosec’(x?)
sin’(x?)

- Jeot x?
—2x+/sin x? -2x

=2.

(2x) =—

sin’(x*)ycosx®  sin(x*)sin x* cos x°

_ —2\/§x _ —2x/§x
sin(x*)v2sin x> cos x> sin(x*)/sin(2x>)
(ii) = fob y= COS(\/;)
dy d . —d —sin/x
—_ = COS\/; :—s1n\/;—\/; = .
e dx( ) dx( ) 2
YIdHIcIl 7.1
1 el BT x & |IUeT 3fadbel- ATd Iy
1. sinx’ 2. tan(2x+3) 3. sin{cos(xz)} 5, Seex -l
secx+1
5 vity-ylzx 6. sinx’ 7. lo 1= cosx 8. secx’
S Vl+x+l1-x ' %%\ ¥ cosx '
~ Il +a’ +x+1
9.1 1+sinx 10. lOg,_, u 11. loge )(?2—)6
I-sinx a X —x+1
12. tan{loggx/l+x2} 13, @™ 14. log,(secx+tanx) 15. sin’ x.sin3x
7.04 gfaa¥ eI o+l & Aaddo (Derivatives of inverse trigonometrical
functions)

B OFd & b ufoet™ FIpivifidi was |dd 81d 8 | 89 39 B+l & 3iadbetsll &l SITd B & fofv
3BT BT AT FIH BT GINT B |
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geeTd Sqrever
SGTEYU-4. Bl sin~ x Bl 3[ddbaldl SId dIf, el x € (=1, 1)
gel: A1 f& y=sin"' x

= x=siny

L. d)
aﬁﬂﬁq&ﬁaﬁrxa%wﬁaamﬁawﬁwhcosyay
dy_ 1
= dx cosy
dy 1
= dx  cos(sin”' x) (D)

(V)

y [N N
W Tl fqemr 8T Sidfd cos y # 0

= cos(sin'x)#0
P —7T T
= sin x?t??ﬂz =>x#-11 =xe(-1L1)

ﬂ: 1 _ 1
dx \/l—sinzy J1-x
feaof): 9y oy werel & sraderst 4 B8R, RS 39 MM 3MRIRT 3 IRITHT < STl R Adhd & |

TR (1) |

wsiny=x

O %(COSI )= 11x2 @ %(tan_l ¥)= 1+lx2
(iii) %(cot—‘ x) - 1+1x2 (iv) %(sec’1 x) = N iz =
v) %(Cosec_lx) " ;12 —
Sarevvl-5. frafaled vt & fog % ST BIfSTY
(i) y =sin™" (lizz ) (ii) sin™ \/cos x

L 3x—x I 1
(i) » = Joos™ Vs () > =tan 1(1_3% ] xe[__s’ _3]

' —sin_l( 2x )
Bel: (l)ﬁ_{”% Y= l+x2

V)

T8l x=tanf &I W
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(ii)

(ii)

y —sin‘l( 2tané j
1+tan® 6@

=sin"'(sin20) =26 =2tan"' x [+ x=tand =0 =tan"' x]
y__2_
dx  1+x°
fear @ y=sin"’ (\/cosx)
HqMET Jeosx =u, qq
y=sin"u
&1
du  \1-u*
U =+/cos x
du 1 d —sinx
—(cosx) =

dx 2+/cosx dx 2+/cos x

dy dy du __ 1 {—sinx}
o dx  du dx  J1-u® |24cosx (D@ @ ¥l
u BT HI9 G TR
d_y_ 1 { —sinx }_ —sinx
dx \/l—cosx 2\/cosx 241—cos x+/cos x
y=\/cot_1\/;
HHET \/;Zu I cot™ x:cot_lu:t,ﬂ‘e[
y=~t,t=cot™u @ u=x
d_ 1 d o odu_ ]
di 2t du 1+u® de  2x
dy dydt du
o dc  di du dx
e ar)
2t ) \+u? )\ 24x 4\/;\/;(14—112)
- L [ Yl
= 1 =cot
4\/(cot’1u)(\/;)(1+u2) cot U
ﬂ_ -1
¢ 4x(1+x)cot " Vx [ =x]
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HHAT =tan®

3tan —tan’ 6

@)  Rard y=tan" (3’“ xj
( 1-3tan’ 0

) tan”' (tan306)

( F

—L<tan6’<

1
- NN = 5

- TpZ o 3Z.3p<3%
6 6
T T
- —<30<—
- 2
V4 T
S y = tan "' (tan 30) <30 <—
2 2
= y=30 = y=3tan'x
dy 3
o dx  1+x°
SaTevvl-6. 9 BTl & x d AUl 3ddhald bIfoTY
. i o - [ 2 . 4fa+bcosx
(1) tan (sme ) (ii) sin (\/smx ) (iif) sin (—b+acosx)
&a: (i) A o y =tan"'(sine®)
IBl sine” =u, e* =y WII W

y=tan '(#), u=sinv, v=e"
dy 1 du av
= du  1+u*’ a’v

dy dy dudv 1

.cosv.e’

34, -~
dx  du dvdc 1+u’

u TAT v b T @ TR
d 1 e’ cose”
—yzﬁ.cos(ex).ex =
dx 1+sin“e 1+sin”e

@ W y=sin"'(v/sinx?)
asf Jsinx® =u, sinx’=v, x*=@ TR

s -1 . 2
y=sm u, u:\/;, v=smw, w=X
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d
y 1 du 1 dv _ coso, D _ 5
dx

= du  Ji—u?’ 522\/;’ do

dy dy du dv do 1 1

= — — — = —— COS®W.2X
s, dc du dvdo dc  J1_i2 2y
u, v AT @ & A W@ W)
d) 1 xcos x”
Ey: — — 2.(cosx2)(2x): — —
\/l—smx 2\/smx \/(smx )(l—smx )
. +b
(iii) #111 y=sin" (w)
b+acosx
o a+bcosx
JBf ——————=U @A W,
b+acosx
. u_a+bcosx
y=sin -, b+acosx

(b+acosx)jx(a+bcosx)—(a+bcosx)Zx(b+acosx)

d_ 1 du_
du  1-u’’ dx (b+acosx)’
dy b+acosx
j —
du \/(b+acosx)2—(a+bcosx)2
du _(b+acosx)(—bsinx)—(a+bcosx)(—asinx) (@’ —b*)sinx
dx (b+acosx)’ (b+acosx)’
du _(a’ =b")sinx
= dx (b+acosx)’
b _dv du
dx  du’ dx

2 2 .
B b+acosx (a -b )smx

\/(b+acosx)2 ~(a+bcosx)’ (b+acosx)’

_ —(b* —a’)sinx _ —J(* -a*)
(b+acos x)\/(b2 —a*)sin’x  (b+acosx)
Sarevvl-7. MEfRId werl &1 x @ HIUeT el HIFSY
(i) tan™ (secx+ tan x) (i) Sin_l(l_xz) (iif) tan"l( a- x] (iv) tan™ {—H X _1]
I+x ¥

at+x
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o (i) AT y=tan~' (secx+tan x)

_tan-! (l+sinxj ! {(cosx/2+sinx/2)2}

CosX cos’x/2—sin’x/2

[ cosx/2+sinx/2 5 (TL' x)
=tan - =tan qtan| —+—
cosx/2—sinx/2 4 2
S y=r/4+x/2.
x & STUET TAdheld B U

. 1-x°
(ii) =T y= Sln_l( xz)
I+x
gt x=tanf &I W
_an-[ = tan’ 6
4 1+tan’ @
=sin '(cos26) =sin "’ {sin (m/2+ 29)}

=Ti29="10tan"x
2 2

X & TUeT 3dhold B WX
ﬂ:Oi 2 =+ 2 ‘
dx 1+ x? 1+x?
(i) =11 y:tan‘l[ “‘x}
at+x
Il X=acos20 WIH W,

4 /a—acosZG 4 /1—00526
y =tan — [=tan ——
a+acos20 1+ cos26
[2sin’ 6
=tan”’ % =tan”'(tan0) =6
2cos” 0

:%cosl(x/a) ['.'x:ac0329:>9:%cosl(x/a)]

X D JTUeT Tdhd B TR
dy 1 1 1 1

de 2 l—xz/az‘a_ 2\/a2—x2.
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2
(iv) =T f5 y=tan™ w}
X
sl x=tanf T W
L[ V1+tan’ 6 -1 _1(sec9—1)
y=tan= | ———  |=tan
tan 6 tan 6
1(l—cosﬁj » 2sin*(0/2)
=tan - =tan ;
sin@ 2sin(@/2)cos(6/2)
=tan”' (tan(0/2)) = % = %tanl X [ x=tand]
X @ TUeT 3ddhet HI IR
A S
dx 2(l+x2)'
SGTevv-8. 9 Wardl &I x & ATUeT 3ddha= BT |
. 3a°x—x° . g VI+x++1-x
@ tan™'| —V—— (i) tan™ | ————
a(a2—3x2) Vi+x—+l—-x
. — s s
(i) tan~' | YLEX FVIZX (iv) tan™ ‘/+S?nx+\/ Snx
\/1+x2 —\/1—x2 J1+sinx —+/1—sinx
‘ ~ tan”" 3a’x—x’
Bol: (l) HAT ﬁ; Y a(a2—3x2)
Tsf x=atanf 3G W,
_ 3
y=tan" M =tan" (tan360) =36 =3tan " (ij
1-3tan“ & a
| dy 1 (1) 3a
St dx 1+x*/a’*\a ¥ +a*
(ii) T y=tan™ Vi+x++1-x
Vi+x—+1-x
Tl x=cosf wgq W
O \/l+cosé’+\/l—c039]
y =tan

J1+cos@ —/1-cos@

! V2cos(6/2)+2sin(0/2) | anl(l+tan(0/2)j
V2 cos(8/2) -2 sin(6/2) 1-tan(6/2)
=tan ' | tan £+g —£+g—£+l-cos’1x
- 4 2)) 4 2 4 2 [+ cos® =x]
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X P TUeT 3Tdhoi B TR

-2 N

(III)W% y:tan_l \/1+x2+\[1_x2
14 —1-x2
JBi x* =cos@ ET W
y=tan" J1+cos8 ++/1—cos6
\/1+0059—\/l—0059
! V2 cos(8/2)++/2sin(6/2)
V2 cos(8/2)—2sin(6/2)
1(1+tan9/2j B [72' 9) r 6 1 |,
=tan | ———— |=tan | tan| —+—||=—+—=—+—COS X
1-tan@/2 4 2 4 2 4
[ x* =cosd]
X P T TdhdAd B WX
d—y=o+l{— 1 2x}= —
dx 2 1—x* 1-x*
\/l+s1nx+\/1—smx
iv ) HHT fd =tan~
(@) 4 {\/1+s1nx—\/1—s1nx
. \/(cosx/2+sinx/2)2+\/(cosx/2—sinx/2)2
= tan
\/(cosx/2+sinx/2)2 —\/(cosx/Z—sinx/Z)2
e (cosx/2+sinx/2)+(cosx/2—sinx/2)
= tan
(cosx/2+sinx/2)—(cosx/2—sinx/2)
=tan"’ (M] =tan' (cotx/2) =tan'< tan (z—zj _rx
2sinx/2 2 2 2 2
dy 1 1
: —=0-—=—-—
o A 2 2

Y-HIAT 7.2

T Bl BT x b ATURT ddbelSl ST BITSIY
1. (@) sin'{2x\1-x"}, - (b) sin1(3x—4x3)xe[—%, %j

N R
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4 2x Sf1-%7
. 1,1
2 (a) cos (szj,xe( 1) (b) cos 1+x2]’ xe€(0,1)
1 .
3. (a)cos'(4x’ —3x), xe [%, lj (b) cos™ %J (Fava X =cos0)
- 1 1 L(1=x
4. (a) sec 1[2x2_1j;xe(0,$j (b) cos 1+x2]’ xe(0, »)
2 2
5. (a) sin’l(r_xZ]+cos‘1 (1+x2] (b) cos™ (2x)+2cos™ (\/1—4x2)
—x —x
(b sin' @+cos O=m/2) (Had 2x=cos0)
x+1
6. (a) tan_l(lcl+x) (Had x=tand, a=tanax) (b) ‘[an_l(1 4x] (Fd 2" =tan6)

7 () sin{Ztan_l( /:—xj} (i x=cos0)  (b) cot” (VI+x*+x) i@ x=tan6)
X

7.05 I Badl &I yadba- (Derivative of implicit functions)

SIq el FHIART § x T y I TR B TAMSEH y Pl x & (@ x Pl y d) BoAd & ©Y 4 WE YT H
@I fHIT ST A q9 y Bl x & (AT x Bl y &) W B (Explicit Funcition) &8d & | SRad # afe y &I x
D (AT X Py D) Beld & ©Y H W U] H Fad A1 {Bar ST Fa a1 U Berdl dbl SR % (Implicit Function)
®8d B

Sarevvnef (i) TfieT x-2y-4=0 ﬁyaﬁxzﬁwqﬁa%%qﬁ[y:%(x%)j forg |ad B | 391 gprR

X By & WL Y3l & w7 7 fog dad § 99 39 A6 & Hhald Bl W G HEd o |
(i) FNET X* + ' +3axy=c HA Ay Bl x & W< Y| & ®Y H IR T 8 x B y & W< Y&l & w9 # foran
ST Al & I 9 N8 & ol Bl RAE Hhol- Hed o |

3 WeTdl Bl AdbeT S PR B 11 y Bl x BT el AFBR FHIBOT f(x, y) =0 & ISP U

aﬁrxzﬁﬂﬁﬂ&aamﬁraﬂa%jx—yaﬂﬂmwmﬁﬁl

A CIR R
W-s.ﬁmﬁ%aﬁ%ﬁﬁaﬁm

(i) ¥’ +x’y+xy°+y° =81 (i) sin” y +cosxy =7

(iii) sin® x + cos” x =1 (iv) 2x+3y =sinx
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ga: (i) fear 8 CH+xX’y+xt+y =81

X @ WIUET 3dbel- PR UR
dy dy dy
37+ x° =+ y(2x)+x| 2y—= |+y*+3y*—==0
o V(20 (ydx) Y3y
- (x2+2xy+3y2)@:—(3x2+2xy+y2)
dx
dy B Gx” +2xy +y%)
= dx X*+2xy+3y°
(i) sin® y+cosxy =7
X @ WIUET 3dbel- PR UR
2sin i(sin )+ (—sinx )i(x )=0
ydx y 94 i 94
. dy . dy
2sin ycos y——sin(xy)sx—+y,=0
=N yeosy—- (y){ e y}
— (2sinycosy—xsinxy)%:ysinxy
dy _ ysinxy B ysinxy
= dx  2sinycosy-—xsinxy sin2y-—xsinxy
@ - sin® x+cos” y =1
X & WHIYeT Jadhal Bl UR
.ood . d
2sinx—(sinx)+2cos y—(cosy)=0
2 (10 x) y—(cosy)
. . dy
- 2smxcosx+2cosy(—smy)azO
. : dy
sin2x —sin2y—=0
= ydx
dy _sin2x
= dx sin2y
@) . 2x+3y=sinx
X @ WIUET 3[dbel-] PR UR
2+3d—y=cosx
dx
dy cosx-2
= de 3
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d)
mw—m.ﬁ‘:[ﬁd—iﬁqﬂﬁﬁaﬁm

() xy+y’ =tanx+y (ii) ax+by* =cos y
gal: (i) - xy+y’ =tanx+y
x & HYeT Jadhald dil UR
xﬂ+y+2yd—y=sec2x+d—y
dx dx dx
dy _ >
x+2y—-1)—=sec” x—
= (x+2y-1)— y
dy sec’x—y
= dc x+2y-1

7.06 EYIMUIHIA IAdbol- (Logarithimic differentiation)

Sd Bt [ f(x)]"Y U BT &1 T9 WA B BT JdboA ST YA B oY HAULH BeA=l BT TL0h ol
& T TEY WIS YR Pl fAbeld I & | T Bl AYIVBII Adbel A P8 8 | IR Head, qORIvS] Bl
o 81 99 W Ig faf Suarh g Bl B

fopar fafer: A f6 =4, S8 u T v, x & Beld B

Sl A% TS o+ IR log, y=log,u"
= log, y=vlog, u
X & TUET 3TdhoIT B WX

= de* |u dx
— %-u"{%—ﬂ eud—}
FASCID AL
SETECU-11. % ®adl BT x & HIUET Sfadad Qd by
(i) ¥ (ii) (sinx)” (i) x> (iv) x™*
gal: (i) 9 b y=x"

Sl dR% TS o+ IR
log, ¥y =1log,(x")

= log, y =xlog, x

X & TUeT 3dhold B WX
ld—y:xlﬂogex
ydx x
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— % =y{l+log, x} = x*{l+log, x} = x" log, ex

(i) =T b y =(sinx)*
QI TR% STEIH o TR log, y = xlog, sinx
X & WTUET 3fadhel B TR
ld—y:x. —.cosx+1.log, sin x
ydx sin x
d :
— —y=y{xcotx+loge sin x}
dx
d . .
- Ey=(sm x)* {xcotx+loge sin x}
(iii) w7 b y = xo*

<l TR% STYIIH o TR
log, y =log, x.log, x

X & U&7 Sfddbel- PR W)
1dy =l.loge x+l.loge x
ydx x X
log, x
- D _ 2—yloge x= 2 Jog, x=2x"%"" log, x
dx x b

(IV) A1+ fb y= ysinx

Sl TR% STEIH o TR

log, y =sinxlog, x
X & WIUET 3fadbel] B TR
ldy . 1
~Y o Ginx—+ log, x(cos x)
y X
Y _ Sinerc:osx log, x
o dx y x . ge
sny | SINX
=X {—+ cosx.log, x}
x
=x""" sinx + x* cos x.log, x.
Sarevvl-12. {791 Beldl &1 x & WIUel fadbel BIfSTY
. o3 , o [G=Dhe-2)

(i) cosx.cos2x.cos3x (i) (log x) (ii1) (x=3)(x—4)(x—5)

gal: (i) 91 fob Y = COS X.C0S 2X.CO8 3x

STl W8l T ST ol UR
log y =log(cos x) +log(cos 2x) +log(cos 3x)
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X P TUET 3TdhoTT B WX

ld—y:L(—Sinx)Jr ! (—2sin2x)+ !
ydx cosx cos2x cos3x

(—3sin3x)

%:—y{tanx+2tan2x+3tan3x}
= —cosx.cos2x.cos3x{tan x + 2 tan 2x + 3 tan 3x}
(i1) 91T b y =(logx)™™*
Gl TR% STEIH o TR

log y = cos xlog(log x)
X ATUET 37dhel PR WX

1 dy d d
———=cosx—1log(log x)+ +log(log x)—(cos x
S - {log(log )} + log(log x)—-(cos x)

l —sin x.log(log x)
logx x

Zf,x_y =y { xclcc))sgxx —sin x.log(log x)}

=COS X.

SX

= (log x)cosx{ CO
xlogx

_ (x=D(x=2)
(iii) #rI T y_\/(x—3)(x—4)(x—5)

—sin xlog(log x)}

Sl Y&l ¥ ST o WR

logy = %{log(x —1)+log(x —2) —log(x —3)—log(x — 4) —log(x - 5)}

x & STUET 3TAdherd B U

I _1f 1 1 1 1 1
yde 2| (x=1) (x=2) (x=3) (x—=4) (x-=5)

ay_yf 1 v 1 11
de 2l (x=1) (x=2) (x=3) (x—=4) (x-=5)

1 (x-1)(x—-2) 1 N 1 11
2 (x=-3)x-DHx-5| (x-1) (x-2) (x-3) (x—-4) (x-5)

d)
W—13.d—iﬁﬂﬂ§ﬁaﬁm

O =y (@) y=rrr e (i) cos vy =(sinyy () ¥ =K
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Bl (1) IBf x'=y"

Tl Gell BT TS ol UR
ylogx=xlogy
X & WHIYeT 3fadhal di UR
1 dy 1 dy
—+logx.—=x——"—+log y.1
yx 2] e y dx Sy
dy X y
—1logx——;=logy—=
- dx{ : y} N
dy _ y(xlogy—y)
= dx  x(ylogx—x)
(it ) o RPN P vy e
y=qx+y
= y=x+y
X & WU JTadherd B R
2yd—y=1+d—y
dx dx
d
(2y—1)$y=1
&y__1
= dx  2y-1
(iii ) Trat (cosx)” = (sin y)*
QI Y&l BT TIh o TR

ylog(cos x) = xlog(sin y)
X & WTUeT 3Tdhol B WX

(—sinx)+log(cos x) @ =X. C_OS Y Z’Ix_y +log(sin y).1

cos X dx sin y

y.

dy _log(siny)+ytanx

dx log(cosx)—xcoty
(IV)?JE\T xy =k
Il Gell BT TS o UR
logx” +logy™ =logk

= ylogx+xlogy=1logk
X P TUET 3TqBTT DI WX

y.l+logxﬂ+x.lﬂ+logy.1: 0
X y dx
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x \d
— (logx+;]£=—(logy+%)

dy _—y(xlogy+y)

= dx  x(ylogx+x)
dy
SEIETUT-14. — -1 A ST HIfoT
() x*.y" = (x+y)"" (ii) x*+y* =log(x’—y?)
(iii) xy/1+y + yvI+x =0 (iv) V1-x* +1-y* =a(x-y)
gel: (i) Jsf X" = (x+y)*?
QI Y&l BT TYI0TD ol WX,
logx* +log y” = (a+b)log(x+ y)
= alogx+blogy = (a+b)log(x+y)
X P U STddhddd de WX
a.l+b.ld—=(a+b). ! (1+ﬂ)
X y dx (x+y) dx
é_a+b _a+b _a
- y o x+y x+y X
{b(x+y)—y(a+b)} _x(a+b)-a(x+y)
= y(x+y) x(x+Yy)
N “@_y

(ii) et Jxt+y7 =log(x? - y%)

x & STUET TAdherd B U

1 dy) 1 ( dy)
S S I IV S .
2«/x2+y2( dx (xz—yz) dx

y 2y |dy 2x X
T 2 (. 2 2
\/x2+y2 XT=y |dx x -y \/x2+y2

dy  2X\x’+y —x(x2 —yz)

dx y(xz—y2)+2y\/m‘

(iii) T8t X1+ y +yJl+x=0
= x\J1+y =—yJl+x
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Tl PR W
x*(+y)=y’(1+x)

= X* =y +x’y-xy* =0
= (x=y)x+y)+xp(x—-y)=0
= (x=y)x+y+xy)=0

I x—y=0 A x=y o fo &1 T FNHT BT AT T8I buell A x—y =0
AT x+y+xy=0

X & WU Jahed B IR
1+Q+l.y+xd—y=0
dx dx
dy
1+x)—=—(1+
=N ( x)dx (1+y)
{3
= dx 1+x
(iv)  @ef VI=x* +41-y* =a(x—-y)
sl Xx=sin6, y=sin @ wg7 4=

J1-sin® 6 +\[1-sin> ¢ = a(sin 6 —sin §)

= cosB +cos ¢ = a(sin @ —sin @)
- 2(:05M.cosu:2acoswsinu
2 2 2 2
0-¢
cot =a
= 2
— ﬂ:co‘{l(a)
2
= 0—¢=2cot ' (a)
= sin”' x—sin"' y=2cot' a
X @ WIUET 3dbel- PR UR
LS WY
\/l—x2 \/l—yzd’C
d_ 1oy
= dx 1-x?

a
J<IEVVI-15. d—z BT H9 ATd BIfTI—

@ y= \/log X+ \/log x++Jlogx+..0 (i) y = (sinx)“™" (iii) y ="
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&d: (i) 7et y:\/logx+\/logx+«/10gx+...oo

g7 y=4logx+y
Tl PR W yzzlogx+y
X & WTUeT B 3fabeA B UR
dx x dx
dy 1
2y-1)ZL ==
= 2y )dx "
dy 1
= dx x(2y 1)
(ii) et y = (sin x)“™"
=(sinx)’
QI Y&l BT TIH o TR

log y = ylog(sinx)
X @ ATUET B bl PR U

.cos x +log(sin x). @

ydx sinx

{— —log(sin x)} =ycotx

dy _ y'cotx
dx 1-ylog(sinx)

(iii) T8t y=e"+e*+e* +. o=e""
T Y&l BT TEIUE ol U
logy =(x+ y)loge
= logy=x+y
X & WTUeT B 3Tdbel hId WX
ld_y:1+ﬂ
y dx dx
l_l d_y_l
y dx
@v_y
= dc 1-y
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Y-HIAT 7.3

. d
Foeferfirm el &~ s IR
1. (a) 2x+3y=siny (®)x* +xy+y* =200
2. (a) \/;+\/;: Ja (b) tan(x+ y)+tan(x—y)=4
3. (a)sinx+2cos’ y+xy=0 (b) x/y + yvx =1
4 @y =y (b) sin(xy)+==x"—y
Y

5. (a) x*+)° =3axy (b) ¥’ +y* =a’
6 (@) y=r (b) x ) = (x— )™
7. (a) e +et +.ter (b) \/e‘/;jx>0

cos X SR

>0 =

B (@) gy (b) ¥y =x
9. (@) yv1-x* =sin”' x (b) yVl+x=+l-x
10. (a)y:\/sinx+\/sinx+\/sinx+...oo ®) y"+x" +x* =a"

707 ®adl & Ydfeld ®Ul & 3Adberl (Derivative of parametric functions)
afg =Rl x T21 y 1 {6l o0 =R & usl # oad fdhy OId & o x = f(1), y = 0(r) T9 AR AR £ Bl
T FHEd & 9T 3H YBR B FHIGIT DI UTdields FHIBRT (parametric equation) F&d & | Al &1 73 yraford

dy

THIBRT & YT T faeras, w%ﬂﬁwamﬂmﬁﬁ?ﬁ@%ﬁo‘mw%
dy dyl/dt , dx
= T —=0.
d dcldi’ O dr
gecTd Serever
dy
STMERT-16. BT A T BT Sl
. 2 4 o . _ _4
(1) x=2at", y=at (1) x =sint, y = cos 2t (lll)x_4tny_7
&t (i) st x =2at’ 3%:4612‘
dy 3
—at* == =4at
G2 Y o

dy _dyldi_dar’ _
dc de/dt  4dat '
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(i) Tef x=sint =% _cost
dt
qer y = cos 2t DQ:—ZsinZZ
dt
- d_y:dy/dt:_ZSanZ:—2.2s1ntcost:_4sint
dc dx/dt cos? cost
_ dx
iif) 78t x=dt=" =4
(111) I=T i
NN
e R 7R
- dy _dyldt -4l 1
' dc de/dt 4 7
dy
gqlevvl-17. E =Id ® \LﬂQ, St
: . 2t L(1=-7 . 3at 3at’
(1) x=sin 1(“42} y =cos 1[1+12j (11)x:ﬁ’ y:l+t3
1 1
i) x=e’| 6+— 1|, —e’|0-—
W [ ej g E ej
&l (i) x=sin"’ 2! =cos | 1=
P = =) 7T 147
T8l f=tanB & R,
x=sin"' [ﬂj:sinl(sinZH):Zﬁ :;ﬂzz
1+tan” 6@ de
1—tan’ 6 d
=c0s™' | ———— |=cos ' (cos20) =20 Yy
Y (l+tan26] ( ) = a6

dy dy/df 2
. —_ = :—:1
Uk de/dO 2
(i)t . 3at 3at®
1 i =
1+7 Y 1+7
(D HTYeT B AqBeTd B U

ac (1+7)(3a)=3a1(0+3") 34— 6ar

d (1+7) (146
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dy (147 )(6ar)=3ar* (0+3°) 6ar-3ar’
- - (1+0) (1)

dy _dyldt _ 6at=3ar’ _1(2—13)
dc dx/dt 3a-6at’  1-27

o om eelord) o

Od TUET PR AAhAT P U

2 3
ﬂzeé’.[@-klj-ke@[l—%j:e@ % 1+2(9 +6
do % 0 0

2 93
ﬂz—e*g(e—l}e*ﬁ(nizj:ﬂ 6% +1 29 +6
dé 6 6 6

dy dyldo e’ (6°+1-6°+0)
dc dx/d0 & (6116 +6)

1 d
SQIeXvI-18. Ul x2+y2=z‘—% qeI x4+y4=t2+t_2 T9 R BT xEery:O

1 1
wa: faar @ t—;=xz+y2 I lz+t—2=x4+)/4

2
(z—l] :,2+l2_2
! !

= (x2+y2)2:x4+y4_2
= x*+yt+2x’y? =xt+yt -2
x2y2 :_1
X P AT B qbAd B U
dy
x?2y=+2x3y* =0
ydx Yy
dy
2xy| x—+y =0
= y( dx J/)
dy
x—+y=0.
= i Y
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JTTHIAT 7.4
dy

2 T DI, S

1. (a) x=asect, y =btant (b) x=log?+sint, y =e' +cost

2. (a) x=logt, y =e' +cost (b) x=acos0, y=bsinb

3. (a) x=cos6—cos26, y=sin6—sin26 (b) x=6-sinb, y = a(l+cosb)

4. () x= \/S:Z:; , Y= \7:::; (b) x:a(cost+logtan%), y=asint
5. (a) x= Jsin 26, y = /cos 20 (b) x=acos’t, y=asin’t

6. R x3+y3=f—; ar x6+y6=12+li2 a9 Rig AT P x4y2%=1

7.08 fg ®ife &1 JaBAS (Second order derivative)
A o y=rf()
d
SE| Ey=f'(x) (1)
3@ A f'(x) JAHAI & T 8F FHIBROT (1) BT x & AU Y bl PR Whd © | 79 qral UaT
%(%) o ST &, R £(x) @1 Rl I @1 sradersr awd & qe o 4 5 fle & R e

f(x) & g &9 a1 SIf & sradwasl & f"(x) 4 W ST &d 8 | 39 UBR S Hif & 3radma 1 g4l
YR YIS fbY I & |

FLE GRS B |
Sarevv-19. 191 Bal & g 9 & sfadbadl S HIfY
@) x* (i) x’ logx (iii) e°*.cos 3x
(v) log(log x) (v) sin(log x) (vi) tan”" x.
gdl: (i) @11 b y=x"
= d—y = 20x19
2
- sz =20.19x"" =380x"".
(i) AT T y=x"logx
- d—y:x3.l+logx.3x2 =x" +3x’log x
X
2
d ); = 2x+3{x2.l+logx.2x}
X

=2x+3(x+2xlogx) =5x+6xlogx =x(5+6logx).
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(i) =TT 5

y=e% cos3x

|

— Q:e6x(—sin3x).3+cos3x.e6x.6
= 6e°*.cos3x —3e™ sin 3x
d’y
5= 6{e®*(—sin3x).3+cos3x.e™ .6} —3{e’*.cos3x.3 +sin 3x.e°* .6}
=—18¢" sin 3x+36e" cos3x —9e™ cos3x —18¢** sin 3x
=9¢% (3cos3x—4sin3x).
(iv) W b vy =log(logx)
y_1 1
= dx logx x
RN EANVIE
dx> logx\ x*) xdx\logx
logx.(0) 1.
) 1 1 og x.(0)— Sl +l_ 1
x’logx x (log x) x*logx x| x(logx)’
1 1 1 1
=Tz ) 2 T T2 1+ :
x logx x"(logx) x~logx log x
(v) 911 b y =sin(log x)
— i = cos(log x).l
x
2
d J; = cos(log x)[—iz}rl(— sin(log x)).l
x X x
=— cos(kz)g 2 s1n(1(;g x) = —Lz{cos(log x)+sin(logx)}.
x X x
(vi) 9T s y=tan" x
y__1
= dx  1+x°
d’y  (1+x*)(0)-1.(0+2x)  —2x
dx’ (1+x7) (1+x7)
IqTIeYvI-20. IS y=(x+Vx>-1)" T g #Ifve fo
2
(xz—l)céx);erZx—y—mZy:O.
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TR y=(ey -1y

x & STYeT 3Tadher B R,

dy ( \/T)’“{ 2x }
——=m{x+~Nx —1 I+ ——
- N

:m(x+\/ﬂ)mfl (m—l—x) _ m(x_l_\/ﬁ)m omy

V¥’ -1 NE
3! wedt & ot FRA W
(x2 _1)(%j = m2y2

Y x @ ATUET JTdhA HeA WX,

2 2
(x2_l).2 d_y .d J;+2x d_y :mzzyd_y
dx ) dx dx dx

d
22 yam R w
dx

dx’ dx
sarEe21. AR x4y +3ax’ =0 79 Rig A 5
d’y 2a°x°
dx)2/+ an o
Yy
Bol: TBl x3+y3+3ax2:0
X @ WU 3[ddhet- hed WX,

d
3x2+3y* 2 13025 =0

dx

~ dx
U x @ WY 3ddheld PR W,

iy | Y@< +2ax)2yz";
dxz (y2)2

17}

d_); BT AT FHIHR] 2) T Wy )

dx? >

2

2
= ——5{3/3(x+a)+x4 +4a’x? +4ax3}

[165]
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TSI (1) | y3:—(3ax2+x3) G W

dzy 2 2 3 4 2.2 3
5 :——5{—(3ax +x )(x+a)+x +4a’x +4ax}
dx y
2 3 4 2.2 3 4 2.2 3
:——5{—3ax —x"=-3a'x —ax’+x +4a’x +4ax}
Y
2 2.2
-2 (a)
Y
d’y 2a’x’
+ =0
= dx? y5

Jarevvl-22. IfE y=sin (arsin_1 x) ad g FIfoy e
(l—xz)yz—xy]+a2y=0
&ol: TEf y =sin(asin™ x)
X & WTUET 3fadhel] B TR

B . a
yl—cos(asm x)m
T A W (1-x*)y] =a’cos’*(asin”' x) =a’{l —sin’(asin”' x)}
= 1=x")y =a*(1-y%)
9T x & WATUET 3fIdHer B U
(1-x*)2py, —2xy) =a*(0-2yy,)
2y, ¥ 9Nl @9 W)
A-x*)y, —xy,+a’y=0.
YITHIIT 7.5
1, % BT A/ A1 BT Safds
(a) y=x" +tanx (b) y=x*+3x+2  (c) y=xcosx
(d) y=2sinx+3cosx (e) y=e “cosx () y=asinx—bcosx
2. U y=asinx+bcosx, 9 NIg BT fb
2
ZxJZ/er:O.
3. IR y=secx+tanx, d9 g ST b
d’y  cosx

dc®  (1-sinx)’
4. IR y=acosnx+bsinnx, dd g BT fd
2

d’y

2

+n'y=0.

dx
T d*
Zw—yzﬁrﬂﬂaﬁraﬁﬁﬂl

5. Id x=acos’H, y=asin’f 79 0= -
x
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6. AR x’+y° -3axy=0 d9 g HIfow &

d’y B 2a°xy

dx® (ax—-y*)

7. afe y=sin"'x, a9 g #Ifdw fs

(l—xz)ﬂ—x——

de
8. AR y=(sin'x)’ 99 Rig @IS0 &

(1—x2)fiiy—x——

2

7.09 Jdd &I FEFAE GHI (Rolle's mean value theorem)
Il T ardfad Bl f Wad 3RIe [a, b] 9 71 YR af+iiid &

()  fHqd =RIA [, b] # Had B
()  ffogd ¥ (a, b) ¥ @HAN B
@)  fla)y=7(b)

9 fIgd <RI (a, b) # &H W U& 95 ¢ 39 bR f9eMmE 8 i f/(c)=0
7.10 Idd AT &1 AT 3Fef (Geometrical meaning of Rolle's theorem)

et UHT &1 SATfda @mer g9 e Q1 Rerfoat #
P o

Reafar 1: 519 B £ 3R 81 3rfq

f(x)=c, Vxela, b]

39 Weld BT 3R x-31&T & AR b AXal ¥l
BT | 31d: fagd 3mIet (a, b) & Udd g & forg £(x)=0
BT (S fort 7.01)

Rerfdr I1: 519 ol £, 3R 981 87|

A YHI B Yo oA o Bl £, 3R [a, b] ¥

Had & a1 G od @ IR SRId (@, b) H f3THa 8 3 f @ IIRE R g x=adqAMx=50F
A YD g IR el X@T Gl S Fad! & | ol 94 & AR f(a) =Ab) & | 399 W § b e f(x)
B A A1 Al Ugel g1, R aei a1 fadH (@ o 7.02) | 91 81 Reafaal # 3ie o &8 9 &H T VAT fowg)

Rerfer g1 STET uR Wi 18 wef e, x-3ie7 & FHr=aR 8T, i 349 fawgail oR f/(x) = 0 8N | 31 o1 fawgail

R 3 N1 @) YIordT T & O © |
Y

A

(a)




711 ATHTS] HEHHF UHY (Lagrange's mean value theorem)
I UF Irafad Bl £, Hgd <RI [a, b] H 39 YR uiv«nia & f

()  fla b] % Fad g

@) £ (ab) i smderia ¥

TG IR (a, b) # B A5 ¢ 39 ywrR Rerd ghmm f'(c):—f(b;_f(“)
)

fewofy: e <9 Iy § 6 wemme ui, Id W B IR g
7.12 VTSl ¥HEAHE 99 &I SArfadg aref

AT B y = f(x) BT 3Teidd, AR &3 7.03 6 | "
qfd f(c) @ y=f(x) &R (¢, f(c)) RN 7wt CVAQ)

@ s &1 & e ¢ LI gy «
(a, f(a)) T (b, f(b)) & w4 Wl TS B @ Bl YOIl \@ (c.f ()
o

T | A TR H Bl AT B 3R (g, b) HUS O ¢ 39
s & s g (c, f (c)) R e e e e, gt (a, f(a) g
IR (b, f(b)) & a0 Wi T2 Bab YT $ TR BT B | M firm 7.03
7.13 ATUIS] g9 YHA &I I WY
(Other form of Lagrange's mean value theorem)

I T ARSI A WRIH b=a+h, h>0,c=a+6h, 0<0 <1 A4 ce(a,b)= a+0he (a,a+h),

AT AT FegA T3 1 0 o ol 8-
IS aRAfdd B £ 3T [a, a + h] § 39 YHR gk & fa—

() f 599 <RI [a, a+h] ¥ 6Ad B |
(i) £, O 3T (@, a+h) ¥ EFHA & Td J<RIA (0,1) H HH A A U arkiiddd G&T 9
9 YBR faemE sl & f(a+h) = f(a)+hf'(a+0h)
feweft. 58 v & v f(a) = £(b) i smawrs 781 81 e f(a) = f(b) 1 Sar 8| 99 I8 vHg A
v ¥ gRafda 8l &l B |

[
>

Q
o

A CIR R |
Sareevl-23. 99 %ol & fog Id uwy & |Jarva $Hifoy
D) fx)=va4-x*; xe[-2 2] (i) f(x)=e*sinx; xe[0, 7]

gad: () W 8 & Bad f(x)=v4—x*, 3R [-2, 2] 4 6ad &1 a2 [ (x) = \/4_ SiI s fagd

(—2 2) & UAP fog o aRMAT T faemm € &1eidq £ (x), sTd (-2, 2) ¥ s/@add-id & |

: f(=2)=0=/(2)
= f(=2)=7(2)
IWIFT | B f(x), 3T Y SR 9 el THF & A1 gl bl Jde ddl &
- fi)=0=>——=0
' Vé4-¢’
= c=0 vee(-2,2)

31 el YR g s B |
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(1) f(x)=e"sinx, xe€[0, ]

W & fdb e f£(x), <RI [0, w] # Had & @ f'(x)=e" cosx+esinx, S fb st (0, )
& g% fag W 9Rffa 9 faemm © sierfq £(x), (0, n) ¥ 3@adwa-a & |

f(0)=0= f(7)
Bﬂﬂi’cﬂ@r B f(x) fau MU srarret el W & AT ufcrerel Bl H e BT © |
3 f'(c)=0=ecosc+e’sinc=0
= e‘(cosc+sinc)=0
= cosc+sinc=0
3T
= C:T ree(0,m)

37d: el YT g g B 1
Sarevvl-24. 9 waAl & fou It R @1 ot vd et 1 Sk Sife

Q) f(x)=3+(x-2)"; xe[l3] (ii) f(x)zsin%; xe[-1,1]

gd: (i) F(xX)=3+(x-2)" xe[l,3]
e & &b f(x), 3arer [1,3] 9 wadd o

2
f'(x):3(x_2)1/3: S o x=2¢€[1,3] wamuRfT (w0) 3T f(x), x=2 W AaBAT &l &

Bad: f(x), 3a¥rd (1, 3) # @admad 8l § |
3T f(x) & forw araxret [1, 3] # et U9 AN I8! 8IcHl & |

(i) f(x):sinl; xe[-11]
X

BT f(x)zsinl,xzo R Had 781 & a1 0e[-1L1] waa: f(x),[-1,1] ¥ daq 81 & | B
X

f(x)=sin% & forg el [, 1] ¥ 90t v e € e 2
Sarevvl-25. 9 foRad wa=l & foTu TS Aega= Y8 &) JeIdT & O pbifoie

O f)=|x]|; xe[-1,1] (i1) f(x):i; xe[-11]

(i) f(x)= x——; x <[l 3] (v) f(x)=x-2sinx; xe[-x, 7]

ga: () f(x)=| x| T GAd Bl © A I8 3RTd [—1, 1] 9 A Fad 81, 0_=g f(x) =| x|, x=0 W
JTAHANT Tl & Hola: Berd f(x), 3=RIe (=1, 1) # a1 T8} 1 31: £(x) & forw sramret [—1, 1] § 9wt
HEHE YHA AT] STE1 Bl B |

(i) '.'f(x):l; x=0e[-1,1] R Had F&l & | 31T £(x), =Tt [-1, 1] # dad =81 8 | Bera: fy I B
X
@ foy mItSr W Ui AR T8 Bl B
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(iii) @&t f(x):x—l; x €[1,3], S & ar=ret [1, 3] 9 &ad & a1 f’(x):1+%, St f erawret (1, 3)
X

H aRHAT T fIeMmME & o1 £(x), 3)1d (1, 3) # JAHA & | BeAd: Beld f(x), ATIS HeH= W9 & QA1

il &1 A HRal B

f’(C) — f(3)_f(l)

3Ad,

3-1
3_;_[1_3
- 1+—=
c 2
1+ 1_4
= ¢ 3
1.1
= ¢t 3
= c=+3
= x=+v3¢<€(1,3)

I IS HegHE Y8 eanfod sidl § |

(iv) I8l f(x)=x-2sinx;, xe[-z, 7] WL 8 & BT f(x), SFRIA [—7, 7] § HAT I fAbA-1T & 37k
JRTA [—7, 1] H AT HIHM YHT Q1 U=l 1 HE Bl & 37 39 [—7, ] H U 45 ¢ 39 YR
[EEEIGRHINES
f,(c):f(ﬁ)—f(—ﬁ)
T—(—7)
B _7[—(—7[):2_71':
= 1 200sc-—2ﬂ_ e 1
= cosc=0
T 37 T
— c_i5’i7 c-iEe(—ﬂ )

JTd: AT Heg|T= U8y AgTfud sidl & |
YITHIIT 7.6

FrfeRad el & ol et YA &1 | &1 STl HIfoTy
(a) f(x)=e*(sinx—cosx), xe[z/4, 57/4] (b) f(x)=(x—a)"(x—b)"; xe[a,b],m,ne N

©) f(x)=|x|; xe[-11] d) f(x)=x"+2x-8, xe[-4,2]
(e)f(x)={x2+l L oErE] O f@) =[x, rel[2.2]

3—x ; l<x<2
frferRad wami & fog e W &1 Jeme i
(@ f(x)=x>+5x+6, xe[-3,-2] (b) f(x)=e*sinx; xe[0, x]
©) f(x)=4/x(1-x); x€[0,1] (d) f(x)=cos2x; xe[0,7]
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3. f=faRad waal & o TS Fe099 U9 &7 GeadT &l S dIfoTe

x2

@) f()=x+1; xell3] ® f®="00 xef0.2]
X x—1
(©) f(x)=x>-3x+2; xe[-2,3] (d) f(x):ﬁ; xe(l, 4]
fafaer S<rExeT
SETEUI-26. [FTIRIT el BT x & HIU&T el [OTd ST DHITY
(a) cos x° (b) sinlog(1+x?) (c) log tan(%+§)

(d) log(x ++/x* +a?) (e) log,(logx)
d: (a) AT e y=cosx’
180° =z fsaq

s T
x°=—x
180

= COS X
= 180

T

X P WTUET 3Tdhol HI U

ly . (ﬁxjd[ﬁxj - . (ﬁxj - .
— =—sin| — |—| — |=——sin| — |=——sinx
dx 180 ) dx \ 180 180 180 180
(b) | T y=sinlog(1+x2)
dy_ o d 2
— E—coslog(lwtx )E{log(lm )}
1 d
= cos(log(1+x7?)). —(1+x?
ot +) ey )
l 2 Zx 2
cos(log(l+x ))(O+2x): —coslog(l1+x7)
(l+x2) 1+x
(OEIEINED y=logtan(z/4+x/2)
— d_y: ! i<{tan(7r/4+x/2)}
dx tan(r/4+x/2) dx
= ! secz(ﬂ'/4+x/2)i(7z'/4+x/2)
tan(zr/4+x/2) dx

1
- 2sin(zr/4+x/2)cos(m/4+x/2)

1 1
Csin2(z/4+x/2) sin(zr/2+x) cosx
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(d) &1 b

(e) wFT s y =

log, (logx) =
lo

= log(x ++/x* +a2)

B (x+\/m) \/(x2 +a2)

dy 1 d
o N —x s (x+\/x +a’)
= ! [l+ j
(x+\/x2+a2). VX +a’

1 VXt +at +x B 1

St wft adfade dwamsit x> 1 & forg aRaia 21

2x+1
a) sin'
@ [1+4’“j

d: (a) 9T fh

(b) 71T

1-A4B

&
dx

1

1

log7 logxdx
Sarevvl-27. (EfaRag &1 x & Ul sTadbaT HIfTY

log?) E{ og(logx)}

(g)—

2 j . 1[
3 = Sin

P | 2x :
Sin —_—
1+(2)

1+tan’ @

- I +a®

—{log, log )}, e TR < &)

1

xlog7.logx

(c) sin”' (x/1—x —/x - V1-x%).

2tan @ j

=sin"'(sin20) =20 = 2tan '(2%)

dy

dx

1 x
1+ (2Y) E( )=

y= tan*1 &
l_(ax)l/3

(9= tan™ (ﬂ) =tan”' A+tan”' B &1 YN &R W)

y=tan"'(x

P _

dx
(A3 1
3x2/3(1+x2/3) :

1 4
1+(x'7) dv

(x'*)+0

(1

1/3) + tanfl (al/S)

X

4)

~ 2%"og2
1+4°

1+x%3
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(c) AT fob y=sin"(xv1-x —Jx V1-x?)
(g sin' A—sin' B = sin '(AV1— B* —BJ1- A*) &1 9an & W)
y=sin"'(x)—sin ' (+/x)

y__1 1 45
= de J1-x° \/1_(\/;)2 dx( x)

R 11 1

~ 1
_\/l—xz_\/l—x'Z\/;_\/l_xz 2 l—x

d a .
S<TEXvI-28. d—z &1 A o1 B wats X =(¢+1/1)" genr y=a"""| &t a 3R 1

B: W © b Tl x TAT y GG arafad AT 120 & forg gRefa 21

ﬁ-a(ﬁl)"'li(ﬁl)-a(Hl)‘”(l_i)
oid dt t) dt t t )

Bl ﬁ;r&O fe 1—l2¢0 = (==l
dt t
dy d t+1/t t+1/t d t+1/t 1 j
—=—(a =a" " loga—(t+1/t)=a""" -loga| 1-—
e dt dz( ) 8 dt( ) 8 t
36, 11l & fow
am l—l loga
dy dyldt 12 _a“"""loga
dc dx/dt a(t+1/0H)7'(1-1/1%) a(t+1/0)""
2 2 2 2 12 dzp a2b2
9arevvl-29. I p’ =a’cos’ @+b7sin’ @ I Rig PIT fd p+d92 = o
gdl: faur & o p’=a’cos’@+b’sin’> 6 (1)

6 & TTUeT 3Tdhel HY- TR
2PZ:—[; =-2a’ cosOsin O+ 2b*sinO cos O

= (b2 —az)sin 20 2
0 & AU G AabA B U

d’p (dp\ _ i o
2pd—92+2[Ej :2(b —-a )COSZQ

TFI B p° W IO BRA W

d? dp Y’
p3d—(9€+p2 [ﬁj :pz(bz—az)cos%’
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I B p* e WR

d’p ( dpY
p4+p3d_ez+(p£) =p'+p’ (" ~a"Jcos26

FHIHRT (2) | A4 W W)

) b2_a2 2
p4+P3Z9€+( 4 )-sinz2<9=p4+p2(b2—az)0082‘9

2
= p'+p Z’,7€+(b2 —a’)sin’Bcos’ @ = p*{p’ +(b” —a’)(cos’ @ —sin’ )}

= p*{(a® cos® 6 +b” sin* 0) + (b* — a*)(cos® @ —sin’ 0) } [¥FIBRT (1) &]
= p*(b*cos’ O +a’sin’ H)
= (a* cos® 6 +b*sin’ O)(b* cos* @ +a’sin’ @)  [FHIHRT (1) 9]
2
- pt+p’ Z’_@Iz =a’b’(sin* @ +cos* @) +a” sin® Ocos’ @+ b sin* Ocos” O —(b* —a’)’ sin” Hcos” O
=a’b’(sin* @ +cos* @ +2sin” Hcos” ) = a’b*(sin* @ +cos’ ) = a’b”
d’p a’b’

= p+d62_ P

S<TexvI-30. IS x=acose+bsin6, y:asin@—bcose a9 ﬁ@' aﬂ'%fq fop yzyz—xyl+y=0
gol: 41 TS AR, x =acosO+bsind, y =asinf—bcosh 9,

X’+y' = (acos€+bsin6’)2 +(asin6—bcos€’)2 =a’+ b’

X & TUeT 3TqhoT P WX

= 2x+2yy, =0
y X
- _= 1
- 1=y (D
9 x & SATUET 3T B TR
y.1-xy y+x-x/y
e e it B [fiexoT (1) 9]
Y Yy
2 2
V+x
=- 7 2
P4+ x? -x

:%{—yz—x2 +x*+y*y=0.
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SerevvI-31. 79 Baql & o I 9y &1 erdi vd fshst &) S sifsie

) f(x):log{x2+ab}; xela,b],x=0 (i) f(x)=tanx, xe[0, ]
x(a+b)
g () f(x)= log{ ;(a++a:)}; xela, b, x#0

=log(x* +ab)—log x —log(a+b)
W & b f(x), 3RId [a, b] # Fdd & TAT ALIVBII Held, adba-1a 8ld o | 31 f(x), (a, b) H

ABANT 3 |
a’ +ab
3rq f(a)=log{a(a+b)}=logl=0
b* +ab
qer f(b)—log{b(wrb}—logl—o
= fa)=7()
IWIFd A f(x), el T & A1 ufcraeeii w1 Hge ddr o |
f'(e)=0
c—ab
= o(c* +ab)
= c:\/ﬁe(a,b)
31d: <Tel, fav ¢ Bt & forg wanfua gt € |
(@ - fO)=tanx,x=7/2 W GId T8I & AT 7/2 [0, 7] AT f(x), 3_IA [0, 7] # HAd &N &

BT Bl f(x)=tanx, xe=[0, 7] & Y Il YHI AN &1 BIch © |
fafaer ge9TaT—7
e AT 1 9 10 T AU T BoAAl BT x & AT 3dbed= DI

-1
— cos x/2
1. sin x\/;; 0<x<1 2. ;o —2<x<2
( ) N2x+7
. cot™! Vl+sinx ++/1-sinx | 0y Z A o o
' Jl+sinx —I-sinx 2 - Xe.sinx
X log x
5. log| — 6. (xlogx)™
a
y—xz 2_3 2
7. logx=tan‘1( = ] g8 X" T+(x-3)";, x>3
9.  y=12(1-cos?), x=10(t—sint) 10. sin” x+sin” J1—x’

2 2
- d
11, aﬁ{cos‘l(x2 y2]=tan_1a a9 R iR fr 2 =2
X +y dx x
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Ife sin y = xsin(a+ y) a9 g @IfoT fb dy _sin"(a+y)

12 dx sina
. dy
13. ARy =(sinx—cosx)*"* > Id e PTEE ST BT |
14. IS y =sin(sinx) 9 yafRia T fe
dz);+tanx.d—y+ycoszx20.
dx dx
15.  (a) 3dfe y=esinbx g9 yaRia Fifoy f&
d’y o dy (. .,
W-Zda-l—(a +b )y:O
b AR y="X g9 g B
1-x7
(1-x*)y, =3xy, -y =0.
16. Tr=feRad wadl & fofv Iel U#T &1 AT I |
@ f(x)=(x-2Vx; xe[0,2] (b) f(0)=(x-D(x=3); xe[L,3]
17, FrfRad werdl & foy dARITST AegE W &1 9d] &1 Sird aifory |
B ' b 3 l+x ; x<2 L3
(@) f()=(-Dx-2)(x-3), x€[0,4] (b) f(x)= S_x . x32° xe[l, 3]
f (weeaqel faeg |
1. AR A [a, b] IR URAINT el f AT g, 3TN [, b] & (60 g c Wem@mdam s a1 £+ g, fg
AT £/ g 195 ¢ UR padber-ii g qo
(i) D(f+g)e)=f(c)£g'(c) (iiy D(fg)e) = f'(e)g(e)+ f(c)g'(c)
(i) D(f 1 g)e) = EQLOEOTE) it g0y 20
[g(e)]
_ i _d
2. AR y=f(u) AT u=d(x) @ o
3. (i) isin'1x=; : (ii) 1005_1X=— 1 ; (i) itan'lxz !
> Jog i—x? T L+
4 b sd 1 . -icosec_1x= !
(i) a’xCOt e l+x2’(v) dxsec x_|x|m’(w) dx( ) |x|qx2—l
4. I Bl Pl AdDBAT AT B D (AU y Pl x BT Bl HFADR FHIBIT £ (x, y) =0 & IAdb Y& Pl
xzﬁwﬁeﬂmaﬂzﬁ%aﬁrﬂﬂwaﬂﬁ%l
5. y=u" YPR & Bl B AdbId Hd B & [y IHT dRB log TR 3adel-] HRAT A1 |
6. x=f(t),y=g() HUEd (8| =HH by _dyldr 9T HRd © | o8l dx/dt #0

dx  dx/dt
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7. fn f'(x) ¥ x BT Had B © Al SHBI 7 Jabead (BAT S Dl & |

8. el @& HEAAN YAA: AN U AR« HeAd f 6gd 3_Id [a, b] 9 1 UdR afeiia &
() f¥qd 3 NId [a, b] ¥ A B |
(i) fTI9d It (a, b) # AHAT B |
(i) f(a)=f(b)
9 fagd savIet (a, b) § &9 9 ¥ Uh 95 ¢ 39 USR faeme 8 fé f(¢) =0

9. TG AW WA A U IIKifdd Beld £, |gd 3R [a, b] | 39 bR yR¥iivd g &
() f [a, b] ¥ ddd T
() f (a, b) # 3aHa T |

T I (a, b) A B R ¢ 76 yBR Rert 21 s f'(c):—f(b;_f(a)
—da

10. AFITSl AEAE YHY: AfS aRdfdd B f 3™Id [a, a + h] ¥ 39 UsR gR¥Ifd © fé—
() £ §9d =NId [a, a+h] A Had 2|
(i) f g NI (a, a+h) ¥ JAHAHR & 79 AR (0,1) H HH W HH U dIiiddd W& 9
9 yeR faemE s/l & f(a+h) = f(a)+hf'(a+6h)
STINHAT eIl
YITHTAT 7.1

2sinx 1—/1-x?

1. 2xcosx’ 2. 2sec’(2x+3) 3. —2xsinx’ cos(cosxz) 4, ——— 5,
(I1+cosx) 21— x2
2
/e V4 1 2(1—x
6. —cosx’ 7. cosecx 8. ———secx"tanx” 9 secx 10. 11. (2—)4
80 180 x2+a2 l+x +x

X 2 / 2
1 (1+x2)sec (log bt )13' 3.a"" sec” 3x.loga 14. secx 15. 3sin® x.sin 4x

U-THTCT 7.2
2 3 -2 2 =3 -1
Y e O gy 2B O ey Te Oy
-2 2 2 1 2" log2
4.(a) NE b) 172 5(a) 0 (b) 4y 6@ 2 ©® +a°
>
M@ e ® 2(1+x°)
UR-THTCT 7.3
2 -(2x+Yy) y sec’(x+y)+sec’(x—y)
1(a) cos y—3 (®) x+2y 2() _\/; ®) sec’(x—y)—sec’(x+y)
cosx+y -y \/;+2\/; 4x° +4xy* —y y{ny—l—y2 cos(xy)}
3(a) 2sin2y —x ® 7 Vx+2y 4(a) x—4x’y -4y’ (®) {yzxcos(xy)—x+y2}
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2 y-1 x 2
ay—x '+ ylogy y
5(a) 2 (b) ‘{ }

LA
V' —ax xy* +x” log x 6(a) x(1- ylogx) ®) %

eV

7(a e +2xe" +3x%" +4x’e” +5x‘e” b)) T—
@ ®) 4\/x.eﬁ

. 2
xsinxlogx+cosx

b Y I+xy
x(logx)’ ®) x(2-ylogx)

Yy
1+ x? (b) x' =1

8.(a)

9. (a)

Cos X ) _{y’“.logy+y.xy‘1 +xx(1+logx)}

10(a) 2y-1 xy"" +x" log x

U3-HTCT 7.4

b t(e' —sint) : —b
1. (a) —.cosect by ———= 2. (a) t|e' —sins b) —cotb
O (b) ———— (@ r[e'=sint)  (b)
cosf—2cos20 b —cotg cos?(1—2cos 2t) b
3 (@) 2sin 20 —sin O ®) 2 4 (@) 1+2cos?2f (b) tant

5 (a) —(tan26)”>  (b) —tant
UITHTAT 7.5

1.(a) 6x+2sec’ xtanx ; (b) 2 ; (c) —(xcosx+2sinx) ;(d) —2sinx—3cosx ; (€) 2e “sinx ;

() —asinx+bcosx 5. M
3a
UR-THTCT 7.6
1. (a) &I (b) =1 (c) dur 81 (d) = (e) =&t (f) o1 78T
3. (a) ™ (b) & - (c) & 7Bl (d) 9= (e) &= (f) o T8

fafaer yea9TaT—7

Jx , _{2x+7+\/4—x2 cos_lx/Z} . 1
' "2

4. X’ cosx + x e* sin x+3x’e* sin x

Ja—x22x+7)"

1 1 1+1 log(x.1
5. ;—loga 6. (xlogx)k’gx.{ 0gx( ng)+ og(x ng)} 7. 2x{1+tan(log x)} + xsec’ (log x)

xlogx X

2

2
2| X =3 20X 6 l‘)
2x1 -3 2x1 -3 —cot| —
x { + xogx}Jr(x ) {x 3+ xlog(x )} 9. 3 (2 10. 0

X

13. (sin x — cos x)™"* ¥ (cos x +sin x){1 +log(sin x — cos x)};sin x > cos x
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