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CNTINUITY BND

ERENTIABILITY

SONTINUITY

% A function f is said to be continuous at a point c,
a<c<b,if
limf(x)=1£(c)

X—=C

® A function f is said to be continuous from the left
and right:

lim f(x) = f(c)

x—c’

lim f(x) =£(c)

X—C

IDERIVATIVES

Derivatives :
dy -

e fr - '

1y T AR)=¥

h—0

If u and v are functions of x,then

!
' (cu) =cu’
= ’ = 4
) (u+v) =u'+Vv ® (u-v)=u-Vv
! ! y ' !
r ; , u u vu' —uv
® (uv) =vu'+uv' =uv| —+— —| = 5
u v \Y% \Y%
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Derivatives :

o)
S/

I'\>:<-/I

(

i(xn) =R ® i(sinX) =COS X

dx dx

dix(&):ﬁ ® %(cosx)z—sinx
(%((ex):ex 2 %(tanx):se(:?x
% (logx) = i ® %(cot X) = —cosec’ X
d

—(secx)=secxtanx © d
dx

o

COSEC X) = —COSEeC X COt X

Derivatives :

o drs dfly__ 1

T dx o)=0 dx [X) x?

< d X\ _ AX % d -njy _ n

® i (a ) =a”loga ® E(X ) ~

® i(S.irl'1 X) ~ L ® i(cos'1 X) ——
dx 1= X2 dx 1- X2

® i 1) = 1 R i 1o\ _ 1

T dx (tan X) 1+ x2 T dx (COt X) 1+ x?

® L (sec_l xX)= — ® i(Cos ec_lx) = —
dx xVx? -1 dx xVx? -1
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MoODEL QUESTIONS

Question 1:
Check the continuity of the function f(x)=3x+5atx =1

Solution :
f(l):3(1)+5 =8

linllf(x) = lirr11(2x +5)=8
limf(x)=1(1)=8

x—1

Hence f (X) is continous

Question 2:

Check the continuity of the function,

+3, 2
f(x)z{X % atxeR
3-x,x =22
Solution :
5 5 =24 3=9
f(x)=1> 2% ° lim f(x) = lim 3 - x
3-X,x >22 x—2" x—>2"
cx D =g —d=1
f(c)=c+3 o lim f(x) # lim f(x)
X2 x=32T
E_I}}f(x) =limx+3 Hence f(x) is discontinous
=c+3 C= 23
limf(x)=1f(c) f(c)=3-c
Hence f(x) is continous Ll_IEf(X) o LiE(}S — %
c=2: =3—C
1{2)=2+3=5 o limf(x)=1(c)
lim f(x) = lim x +3 Hence f(x) is continous
X—2 X—2 co
Question 3:
Check the continuity of the function,
5T FASSAL TUITION - SCIENCETABLET NCFE_TJ:—
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x+1,x >2
fix)=150 X =2 aixeR
Il—x % #2
. lim f(x)=lim1-x
Solution : X2~ x—>2"
1-x,x <2 =i~1=10
f(x)=40 ,x =2 bin Fla) = L =+ 1
Xx+1,x >2 =141=19
c< 2 o lim f(x)# lim f(x)
f(c)=1-c¢ B el

limf(x)=1liml-x

X—=cC

limf(x)=1(c)

Hence f(x) is
c=2:
f(2)

Question 4 :

X—>C Cs 2

Hence f(x) is discontinous

=1-c f(c)=c+1

X—=cC

continous

limf(x)=limx+1

X—=cC

=c+1

limf(x)=f(c)

e 0 X—C

Hence f (x) is continous

Check the continuity of the function,

sin 2x & =i
f(X) = X ’ atx=0
1 .x =0
Solution :
sin 2x x 21
fix)= X
1 ,x =0
f(O) =4
: . sin2x . sin2x
limf(x)=lim =2lim =2
x—0 x>0 X x>0 92x

i
=~
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limf(x)#f(0)

x—0

Hence f(x) is discontinous
Question S:

Check the continuity of the function f(x)=|x| atx =1
Solution :

Atx =1 lim f(x) = lim (-x)=0
x—1" x—1"

f(x) =[x lim f(x) = lim (x) =0
-X ,X < 0 x—>1" x->1t
f(X)={ X x>0 ~ limf(x)= lim f(x) =0

f(0)=0 Hence f(x) is continous
Question 6:

Discuss the continuity of the function f(x)=x° +x* -3

Solution :

f(X):X3+X2—3

If x=c
f(c)=c®+c*-3

limf(x)=1im(x°+x*-3)=c’+c’-3

X—C X—=C

limf(x)=f(c)=c’+c*-3

X—cC

Hence f (X) is continous

Question 7 :
Prove that the function 10x-6 1is continous at x=0,

x=-3and x =-3

Solution :
f(x) =10x-6
At x =10

£(0)=10(0)-6 =6

. /f'\ w1 |
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limf(x)=1im(10x-6)=-6

x—0 x—0 =

At =3
£(3)=10(3)-6 =24
limf(x)=1im(10x-6)=(10(3)-6)=24

x—3 x—3 S

At x=-3
f(-3)=10(-3)-6=-36
lim f(x) = lim (10x-6) = (10(-3)-6) = =36

Xx—-3 Xx—-3 F——

f(x) is continous at x=0,x=3,x=-3

Question 8:

sin x
X %0
f(x)=1 [¥ atx=0

k ,x =0
Can you find k so that f(x) is continous atx =0

Solution :

sin x
f(x)=1 |x]

, X 20

k ,x =0

sin X B sinx B

lim f(x) = lim i
x—0" x—0" |X| X
lim f(x) = lim 20> = S0 X _

x—0" x0T |X| B —X
lim f(x)# lim f(x)
X—2" x—o2"

. f(x) cannot continous for x = 0, for any value of k € R

Question 9: \O

Discuss the continuity of sine function.

X1K FASSAL TUITION - SCIENCETABLET NCFE_TJ.J—
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Solution :
f(x)=sin x
flc)=sinc

Putx=c+h.Ifx > cwe knowthath —- 0

lim f(x) = lim sinx
X—C X—cC

= lim sin(c + h) = limsinc cosh+ cosc sinh

h—0 h—0
=limsinc cosh+limcosc sinh =sinc+0 =sinc
h—-0 h—0

lim f(x) = f(c) and hence f is a continuous function.
X—C

Question 10:

Find the value of k, so that the function f defined below,is
continous at x = O,where

1—co4x .
f(X) _ 7 y ifx#0
k ,ifx=0
Solution :
1-co4x :
- - = f
f(X) _ 8X2 w2 #* 0
k L ifx=0
Given,f (X) is continous at x =0
(LHL)Xzo = (LHL)Xzo = f(O)
LHL = lim f (x)
x—0"
. - . —4h
= lim 1(:_024){ = lim 00(2 )
x—0" 8x h—0 8h
{put x=0-h=-h,when x - 0,h — 0}
LHL = lﬁnﬂ
h—0 8h?
. 2sin’2h
=lim—————
h—»0 8h

/""\ e ———————————————11 |
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2
sin?2h .. (sin zh)
=lim =]

h>0 4h?> h—0

Atx =0, f(0)=k

2h

Wehave LHL =f(0) =k =1, f(x) is continous at x =0

Question 11:

Find the derivative of x°® w.r.t x.

Solution :
y=x°
% = %(Xfi) =% = 6x”

Question 12:

Find the derivative of sin4x w.r.t x.

Solution :
y =sin4x
dy d , . d
— = —(sin4x)=cos4x—(4x)=cos4x x4 =4cos4x
i gy Ao RS

Question 13:

Find the derivative of e™ w.r.t x.

Solution :

y = e4x

dy _d
dx dx
Question 14 :

(64X) =e** %(4}() = e x4 = 4e*

Find the derivative of 4/5x w.r.t x.

/-\\ -
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Solution :

y =4/5x

dy d 1 d 1
e e 5 — —5 = — 5:
dx dx(\/_x) zﬁdx( %) S Ex

Question 15:

Find the derivative of log 7x w.r.t x.

Solution :
y =log 7x
U . i(log7:x:) - i(7 = 4
dx dx log 7x dx log 7x
Question 16:

Find the derivative of 8x° w.r.t x.

Solution :

y = 8x°

dy _ i(gXS) zgi(x*”) — BB = 40z"
B % e

Question 17 :

Find the derivative of 2cos” 5x w.r.t x.

Solution :

y = 2cos” 5x

oF i(2 cos” SX) = 23(0034 5X)

dx dx dx
=2x4cos® 5xdi(5x) =2x4cos’5xx5
X
= 40cos’® 5x

Question 18:

Find the derivative of secv4x w.r.t x.

/r\\ -
). ¢ | | FASSAL TUITION - SCIENCETABLET
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Solution :
y = sec/4x
% ;X(sec 4x)—sec\/&tan\/@ X(\/@)
= sec/4x tanvV4x x \/Edimx)
=secmtanmxmx4:28ec\/j_%an@

Question 19:

Find the derivative of log(x2 +X+ 1) w.r.t x.

Solution :

y=10g(x2+x+l)
dy _d (10g(x +X+1))

dx dx
1 d
=10g(xz+x+1)dx(xg+x+l)

1 d

- )+ 2@+ )

log(x +x+1)_

L [2x41+0] = 2x +1

=108(X2+X+1)' log(x2+x+l)

Question 20:

Find the derivative of Ve** w.r.t x.

Solution :

y - /e3x O
dy d Jo d 1 4 363 v
_— 3x 3X 2= 3x 3 —

dx dX( . ) 2/ 3x dX( ) e3xxe dX( X) Q'JeE
/ﬁl\ FASSAL TUITION - SCIENCETABLET L_Nf{“,_ui
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Question 21:

Find the derivative of (3x +2)° w.rt x.

Solution :
y =(3x+2)°
dy d 2
dy d 5 . d sy d d
=9%(x2)+12%(x)+%(4)=9><2X+12><1+O
=18x+12
Question 22:

Find the derivative of (2x +2)° w.r.t x.

Solution :
y=(2x+2)° =8x% +24x%+ 24x + 8
% = %(8}(3 +24x°% + 24x + 8)
. d 3 d 5 d d

=24x* +48x + 24

Question 23:

Find the derivative of sec (tan \/2x) w.r.t x.
Solution :

% = %(sec(tan 2x))

= sec(tan@)tan(tan\/Z_x)%(tan@)
= sec(tan\/Q_X)tan(tan\/Q_x)sec2 2x di(\/Q_x)

X

/f'\ w1 |
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- sec(tam_\/Q_X)tan(t&n\/Q_X)sec2 2X x 2\/12_}( %(2}()

x 2

= sec(tan@)tan(tan@)secz 2X x

sec (tan\/ﬁ)tan(tan \/g)sec2 2X
J2x

1
DnjOx

Question 24 :

Find the derivative of 3x° +3x +5 w.r.t x.

Solution :

y=3x"+3x+5
oy _ i(3:{5 +3x+5)= i(3x5)+i(3><)+i(5)
dx dx dx dx dx
=3.5x"+3.1+0=15x"+3
Question 25:

Find the derivative of 2x° + 3sec5x + 5tan+/x w.r.t x.

Solution :
%:%(2x5+33605x+5tan\/}_c)
dr o d d
:a(2x )+a(33ec5x)+a(5tanx/)_c)

- % d 2 d
= 2.5x +3.386c5x.tan5x&(5x)+5860 \/;&(\/;)

=10x* +45sec5x.tan5x + isec2 Jx

2/x

Question 26

Find the derivative of sin4x cos®x +3sinx w.r.t x.

Solution :

y = sin4x cos’x + 3sinx

dy _ i(sin4x cos’x + 3Si1’1X)
dx dx

/‘\' ..J.'.-—"f.
X1 FASSAL TUITION - SCIENCETABLET NC?E_TJ-J—
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= %(sinﬂx coszx) + %(%im{)
. d 2 o, d . > I
= sin4x —(cos x) +cos“x —(sin4x) + 3 —(sinx)
dx dx dx
= sin4x.2cosx. (-sinx) + cos’x.4cos4x + 3cosx

= —28in4x.cosX.sinx + 4cos?x.cos4x + 3cosx

Question 27 :

Find the derivative of sin®xcos’x w.r.t x.

Solution :
y = sin’xcos’x

% = %(sifxcossx)

=3 d 5 5 d . 3
= sin”x—(co0s’x ) + cos’x —(sin°x
dx dx
.3 4 . 5 .2
= sin’x.5cos"x. (—sinx) + cos°x.3sinx.cosx

= —5sin*x.cos*x + 3cos®x.sin’x

Question 28:

Find the derivative of %  wrt x.
Cos“2x
Solution :
_ sin4x
 cos?2x
dy d ( sindx
dx dx(cos@x)

o d d
= cos“2x . (sin4x) + sin4x g= (cos 2x)

= c0s*2x.C084x x 4 + sin4x.2cos2x. (—sin2x).2

— 4c0s°2x.c0s4x — 4sin4dx.cos2x.sin2x

/""\ e ———————————————11 |
X FASSAL TUITION - SCIENCETABLET NCERT 1
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Question 29:

Find the derivative of 5sec®2x +3tan3x w.r.t x.

Solution :

y = 5sec’ 2x + 3tan 3x

g_i - Si(sec4 2x) + 3%(’(&1} 3x)

=5.4sec’ 2xi(sec 2x)+ 3sec’ 3xi(3x)
dx dx

= 5.4sec’® 2x.sec2x.tan2x + 3sec? 3x.3

= 20sec’® 2x.sec 2x.tan 2x + 9sec? 3x
Question 30:

Find the derivative of 3sec’ V5x +5tan(logx) w.r.t x.
Solution :
y = 3sec’ v5x + 5tan(logx)

dy . d d
b 3&(&303 \/5_;;)+5&[tan(logx):|.

= 3.3sec”® V5x di(sec 5x) +5.sec” (log x)%(logx).

X
= 5.4sec’ 2x.sec2x.tan2x + 3sec? 3x.3

= 20sec’® 2x.sec2x.tan2x + 9sec? 3x

Question 31:

Find the derivative of v/sinx® w.r.t x.

Solution :

y = vsinx®
dy d (/-3 1 d /.
_=&( SlnX3)= (Sll’lX3)

dx 24/sin x°

/""\ e ———————————————11 |
X FASSAL TUITION - SCIENCETABLET NCERT 1
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1 3 d 3 1 3 2
= cosx"—|x"] = cos x°.3x
24/sin x° dx( ) 24/sin x°
3 x?.cos x°

E Jsinx®

Question 32:

Find the derivative of 2cos (tan(x5 )) +4e*® + 5 w.rtx

Solution :

y = 2cos (tan (X5 )) +4e** +5e*

g—i = %(2 cos(tan(x5)) + 43 + Sex)
(QCOS(taIl(XS)))+—(463X)+%(5e )
—2—(cos(tan(x5)))+4—( 3X)+5%(e")

( s1n(tan(x5)) sec ( ) )+4.3.e3"+5.(=:X
= -10x* sm(tan( )) sec( )+12e + 5e*

Question 33:

Find the derivative of Ssecx + 3tanx

Solution :

y =5secx+3tanx

3}}; di(Ssecx+3tar1x)

——(53ecx)+%(3tanx)

= 5£(secx)+ 31(12&1’1X)
dx dx

— 5secx.tanx + 3sec? x

X1 FASSAL TUITION - SCIENCETABLET NC?E_TJ-J—
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Question 34 :

Find the derivative of sinx cosx

Solution :

y = sinxX cosX
By Leibnitz product rule

2, (sinx cosx) = sinx u (cosx) + cosx x:] (sinx)
dx dx dx

= sinx (-sinx) + cos x cos X

= -—sin’x +cos’x =cos?x —sin’ x

=008 2X

Question 35:

Find the derivative SInX
COSX

Solution :

3 sinx
COSX

cosx & (sinx) - sinx 4 (cosx)
d (sinx) A .

dx

COSX cos? x

~ cos X cos X —sinx(-sinx)

cos? x
cos® x + sin’x 1 5
= . =———=sec’x
cos® x cos® x —

Question 36:

Find the derivative of y + sin y = cos x w.r.t X,

Solution :

y+siny =cos X
Differentiating both sides w.r.t. x, we get
d

&(y) + i(sin ¥)= %(cos 2x)

dx

/"\ - .
X1 FASSAL TUITION - SCIENCETABLET
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gy + cosij—y =-28in2x

dx

(1+ cosy)d—y = -2sin2x
dx
dy -2sin2x
dx (1+cosy)

Solution :(Trick)
y+siny-cos 2x=0

Differentiating
dy —(Taking y as constant)
dx (Taking x as constant)

dy _ —(O-I-O—(—QSiDZX)) 3 - 2s8in?2x

dx (1+cosy-0) 1+cosy

Question 37 :

Find d—y,ify = cos™ (4X3 — 3X),0 <x<1
dx

Solution :

y =cos™’ (4X3 = 3X)
put x =cos 0
y =cos ™' (4cos’0-3cos0) = cos ™" (cos 30) = 30 = 3cos ' x
j—i = %(3 cos™! x) =3 1_1X2 = 1_3X2
Question 38 :

. dy
If x°+vy° =3axy. Find -2
Xy axy B
Solution :
%° + y3 = 3axy

d (Xs +y3) _ %(33}(37)

dx
/-\ I'?
- XII FASSAL TUITION - SCIENCETABLET NCE}T,JL
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3x” +3y2% = 3a[x%+y.l}

352 + 3y Y = 3ax W | 34y

dx dx
3y? fg 3a:)<‘j1E 3ay - 3x°
dy _ 2
dx(:ay - 3ax) = 3ay - 3x

dy _ 3ay-3x* _ ay-x’
ax (3" -3a) [y ax)
Solution : (Trick)

x° +y° -3axy =0
Differentiating,

dy —(Taking y as constant)

dx (Taking x as constant)
dy _—(8x*-3ay) ay-x?

dx (3y2 = Sax) y* —ax
Question 39:

Find % , if x =acosh, y = bsinf

Solution :

X =acosH, y=Dbsinb
dx
do ~ de

—(acosh) = -asinb , d—y:%(bsine):bcose

do

dy
dy [@) _ bcosb
dx (d_X) ~ —asin®
de
Question 40 :

18

Find % , If x = acos20, y = bsin360

/-\\ ,_.-—.—__,
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Solution :

x=acos28 , y=Dbsin30

dx d
de de

dy
dy (@] _ 3bcos 36
dx (dx) - —2asin?20

— 20) = —2asin 20,
(acos26) a sin =

dy %(b sin36) = 3bcos 36

do
Question 41:
pind &F ,if x = at®, y =4at
Solution :
x=at®, y=4at
g _ i(att‘*) = 4at® dy _ i(4at) =4a
dt dt dt dt

dy
dy \dt) 4a 1

dx (d_X] “4at® 2
dt

Question 42 :

Find & |y = xinx
dx
Solution :
y — Xs:inx
log y =sinx log x
14y _sins i(log x)+log Xi(SiHX)
y dx dx dx
dy . 1
——— =sinx —+log x.cos x
y dx =
dy (sin X ]
. =y +log x.cos x
dx X
51} FASSAL TUITION - SCIENCETABLET CoNomr |
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dy _ sin [sinx +x cos x.log x]

dx =

dy = gORE -] (sinx + x cos x.log x)
dx

%’ = gloinE) (sinx + x cos x.log x)

Question 43:

Find dy XV +y +a*+x* =1
dx
Solution :

x+y"+a*+x* =1

Let u=x,v=y ,w=a® +x°
Now log u =ylog x

124 y+10gXdy

udx  x dx

d—uzu[z+logxd—y] &3 d—u:xy[z+logxd—y]

dx X dx dx % dx
Now V=N

log v=xlogy

1dv Xdy

- +1lo

vdx ydx &Y

dv x dy dv dy

— =v|="L+1o = —= +1o

dx V{ydx gy] dx y[ydx gy]
Now w=a*+x* or w=a"loga+ax*"

dW X a-1

— =a’log a +ax

dx

du+dv+dW=O
dx dx dx ()
N

Xy(z+logxg]+yx Egﬂogy +(a"log a+axa'1)=0

X dx y dx

Xn FASSAL TUITION - SCIENCETABLET NC?E_TJ-J—
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dy dy

y dx

 prbtems

x¥ Y 4 xlog X v 2 | y¥og y +a*loga+ax*! =0

x”log ij—y +y* E% = —[Xy Yy y*log y +a*log a + axa'l)
y X
il (Xylog X + y"‘lx) = —(Xy‘ly +y*log y +a*log a + aXa‘l)
dx
dy _ (x¥7'y + y*log y +a*log a +ax® ™)
dx N x¥log x + y*'x 3
dy _ (yx¥! + y*log y +a*log a +ax*”
dx | x’log x + xy™*

Question 44 :

Write the derivative of sinx with respect to cosx.

Solution :

Let u=sinx

On differentiating u w.r.t x,

du
—— = C0SX
dx

Let v=cosx

On differentiating v w.r.t x,

\% .

— =-sinx

dx
du—duxdx—cosx = —cotx
dv dx dv —sinx

Question 45

. dy . : X - =
Find == ,ify =(sinx) +sinx™.
dx
Solution :

u=(sinx) ,v=sinx*

log u = xlogsinx
Xn FASSAL TUITION - SCIENCETABLET
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180 o i(log sinx)+ log sinxi(x)
udx dx dx
1 du .
—— =X —|——.CcosX +log sinx.1
udx sinx

du (xcosx : )

— = . + log sinx

ax sinx

du _ y (xcotx + log sinx)

dx

du _ (sinx)" (x cotx +log sinx)

dx
v =8inx*
dV X d- X
— =COSX —(X )
dx dx
W _ cosx*, L gxlos < XX = glosx “gxloex
dv x ,xlogx d
— =cosx*.e —(xlogx

4 (x10gx)

dv

— =cosx*.e*¢* (1+1o
- X ( gx)

L cos x*.x* (1+logx)

X = elogx

dy = (sinx)" (x cotx + log sinx) + x*.cos x* (1 + log x)

Question 46:

If cosy = xcos

Solution :

Given, cosy

(x+y),where cosa # +1,prove that

dy cos’(a+y)
dx cosa

cosy

E= -+ =4
xcos(a+y) or X cos(a+7)

On differentiating u w.r.t y,we get

i
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dx cos(a+y) diy (cosy) — cosy % |:cos (a+ y):|
dy cos®(x+y)
cos(a+y)(-siny)—cosy.|-sin(a+y)]|
B cos®(x+y)
sin(a +y).cosy —cos(a +y)(siny)
B cos®(a+y)

dx sin(a+y-y)
dy cos’(a+y)

{sin(x-y)=sinxcosy —cosxsiny}

dx  sina or WY _ cos’(a+y)
dy cos’(a+y) dx sin a

Question 47 :

Ify =sin™ {X\/l—X —&\/l—xz},and 0< x <1, then ﬁndil—dz

Solution :

y = sin I{Xﬂ \/_ﬂ}

Use the formula, sin 'x + sin"'x = sin™ [x\/l = —apa] — }

¥ =sin™* {x,fl—(&)z —&\/l—x2} ~ sin'x —sin 'Wx

On differentiating w.r.t x,we get

d . 1 d
%: &(sm x)—&(sm \/;) \/1 = \/1 de(&)

\/ \/72\/_ V1 X2 2\/X >

Question 48 :
d .
If e* +e¥ =e*7, prove that Bl jefd=p
dx
,/-\. w— 1|
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Solution :
ex N eY _ ex+y _ e_y (d_YJ — e—x
ex+y ex+y ex+y dX
eY+e =1 dy e~
On differentiating w.r.t x,we get dx -e7
d, . . _d dy _ xy
el x\= — (1 — =—¢
= (e +e7) (1) o
d, _,\ d/ dy _ y=x
(&) +(e7)=0 dx
: dy . 4y | yx _
Y| —— | g 1)Y= T+E =1
(-] re (-1 ax

Question 49

Find the value of % at 0 = %, if x =ae’(sin®-cos0) and

y =ae’ (sin0®+ cos 0)
Solution .

Given, x=ae’(sinf—-cosf)=a [ee sin®—e’ cos 9]
On differentiating w.r.t 6,we get

% = adie[ee sin0 — e’ cos 9] = a[%(ee sine) - %(e9 CoS 9)}

—a|e’ i(sin(i))+sin(ili(eﬁ)—ee i(COS 9)_‘30592(69)}
do do do gy

=a|e’.cos0+sinf.e’ — e’ (-sin0) - cos 0.’ |

=ale’cos0+e’sin0+e’sin0—e’ cos0 | =a[2e’sin0 |
Given, y=ae’(sin0+cos0)=a|e’sin0+e’cosb|

On differentiating w.r.t 6,we get ?\-]

% = a%[ee sin0 + e’ cos 9] - a[%(ee sin(—))+%(ee cos 9)}

. /f'\ w1 |
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=
- a
—a
dy dy y do _
dx do dx
~ 2ae’ cos 0
2ae” sin@

Question 50 :

1

0
a[Qe cos 9] X 3[268 n 9:|

<D

ot

Q

 prbtems

e’ i(sine) + sinei(e°)+ e’ g(cos 0) - cos (—)i(ee)}
do do de do
:ee. cos 0 +sin0.e’ + e’ (—sin0)+ cos O.ee:l

e’ cos0+e’sinf—e’sind +e’ cos G:I - a[ZCG cos O:I

Ix= a[cost+logtan%) and y = asint. Find —}; at E= %
Solution :
Given, x=a (cos t + log tan—;—)
On differentiating w.r.t t,we get
@ = ag[cost + log tanij =a i(cos t) + g(105:{ tan E]
dt dt 2 dt dt 2
_ I sec? _
: d t : g dirx
=8| —sint+ x—| tan— | |=al|—sint+ n X —| —
O 2 s £ ALY 2
L ) L 2 I
cotE 1 Ccos t
=a|—-sint+ x—|=a|-sint+ :
cos? L 2 2sin — x cos? —
_ 2 L 2 2]
—a|—-sint+ . n =a[—sint+,i}
2sin— xcos — e
i 2 2
[ —sin?t+1] il 1-sin”t | acos’t
sint sint sint

== |
)
‘\\______{ v
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Given, y =asint

On differentiating w.r.t 6,we get

dy = i(asint) —acost
do deo
dy = dyx it =acostx sz .. tant
dx dt dx acos“t cost —
On differentiating w.r.t x,we get
2 . 4
ay _ —(tant) = sec” tE —=sec?tx Bhut  _ mmteeg

dx? dx dx acos’t a

2 gitiLguetl NP Lo 73
dy) _~ 3 " 3_2 = _B83
ng 1=

Question S1:

If x™y" = (x+y)™"" ,prove that % =

Solution :

)m+n

Given, x"y" =(x+y

On taking log both sides, we get
1og(Xm) +log (y“) =(m+n)log(x+y)
m logx +n logy =(m+n) log(x+y)

On differentiating w.r.t x,we get

md%;(logx)+n%(logy) = (m+n)%log(x+y)

m[i]+n£§j—i] =(m+n) (xiy)i(Xer)

m  ndy m[HdYJ _ m_ndy m+n m+ndy

X ydk X+y dx X ydx x+y x+ydx
ndy m+ndy m+n m :>m+nd_y_3d_y_g_m+n O
ydx x+ydx x+y X Xx+ydx ydx x XxX+y N

dx B

dy(m+n n) m m+n
X+y 'y

X X+y

Xn FASSAL TUITION - SCIENCETABLET NC?E_TJ-J—
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dy[y(m+n)—(x+y)n]:m(x+y)—x(m+n)

dx y(x+y) X(x+y)
X +my — paX —nx
dy _ X(x+y) _my-nx y_y
dx {my+pf pf] my-nx X X
y(x+y)

Question 52 :

If x=acos0+bsinb and y =asin6—-bcos®6.

dy2 dy
Sh that v¥—=——x—L +y=0
oW i dx? % dx y

Solution :

Given, xX=acos0+bsinb
On differentiating w.r.t 6,we get

dx
do  de

Given, y=asin6-bcos®.
On differentiating w.r.t 6,we get

% = %(asine—bcose) =acosO+bsind

dy dy dé  acosO+bsinbd X

dx  do  dx —(asin@-bcos) -y

—(acos0+bsind)=-asinf+bcos6=bcos0—-asind

dy
2 2 i 2
A S A L . T e
dx dx\y dx y dx
gy dy ,d’y  _dy
= Y —=+ xY =0 = —X—+
Vet Fax Y ax® dx
Question 53:
f -
Differentiate, tan’ 1% w.r.t cos™’ (2X\/1—X2 )
X
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Solution :

1 1—X2

X
Put x=cos® = 0O=cos'x

. tan'l{ 1-cos” GJ P [\/sin2 0

Let u=tan

J =tan ™' (tan0) =0
cos 0

u=cos X
On differentiating w.r.t x,we get

— —i(cos_lx) =
1=z

2

dx dx
Let v = cos™! (2X\/1 - X2)
Put x=cos® = 0O=cos'x

v =cos! (2 cos 041 — cos? 9)

v =cos ' (2cos 0sin@) = cos ' (sin20)

v=cos’ [cos [g - 29]] = 00 = g— 2cos'x

2
On differentiating w.r.t x,we get
gy i(ﬁ —~2cos™ X] B
dx dx\ 2 N o= X2

du du do 1 V1-x°

X =

dv_dexdv_ 1—x2 2

|
o'

Question 54 :

2
If y = ae* + be®*, prove tha %~93—i+20y =)

_ o0
Solution : N

Given, y =ae** +be®™
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dy _ 4ae** + 5be>*
dx

d’y
= 4a.4e** + 5b.5e°* = 16ae** + 25be°*

5 =

2
4y 9%, 20y
dx* dx

=16ae*™ +25be™* -9 (4ae4x + 5be5x) +20 (ae4x

+ beS")

= 16ae** + 25be’* — 36ae™ —45be’* + 20ae** + 20be”*

= 45be®* —20ae** —45be>* + 20ae*™ =0

Question 55

3 d’y dy
If y = cos™' x,prove that (1_X2)dx2 _de =0
Solution :
Given, y=cos'x
dy ___ 1
dx 1€

(1-x°) g[d_f+[d_yf,g(l_xg):0
dx\ dx dx/) dx

2\~ dy d2Y dy ’ _

(1-x e i e (-2x)=0

dx? = dx
Question 56:
2
If %= tan™ X, prove that (1 + Xz)d—g + QXQ =0
dx dx
@ FASSAL TUITION - SCIENCETABLET NCERL L)
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Solution :

Given, y=tan 'x

dy 1
dx 1+x?
(1+x2)d—y=1
dx
(o). L]+ L. L (14x7) =0
dx\dx/) dx dx
d’y ., dy
1+x%)—%+2x—2=0
Lea|or i
Question 57 :
2
If y=%", prove that d—g~ld—y—~2:0

Solution :

Given, y=x"
On taking log both sides, we get
log y = log x*
logy =x log x
On differentiating w.r.t x, we get
1dy
y dx

dy
— =y(l+logx
3 = Y (1+logx)

Again, differentiating w.r.t X, we get
d’y
dXQ
d’y

1 dy
=v.—+(1+1 —
yX+( + ogx)dX

= (;ix[y(l+logx):| = y(%:(1+1ogx)+(1+logx)&

=4 :X%(log x)+logx%(x) =1+logx

dy

X FASSAL TUITION - SCIENCETABLET NEEREL
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ﬁ_i(d_yf Y_o
dx? y\ldx) x
Question 58 :

Verify Rolle's theorem for f(x)=x’-6x*+11x-61in[1, 3].
Solution :
f(x)=f(x) = x°-6x>+11x-6
f(x) is continous in [1,3] and differentiable in (1,3)
f(1)=0=1(3)

f'(x)=3x"-12x+12

12+4144-132 |
— =2+——¢(1,3
6 \/36( )
1
c=2+——
3

Question 59:

Verify Mean Value Theorem for the function f (x) = x* in the

interval [2, 4].

Solution :
The function f (x)=x”is continuous in [2, 4] and differ-
entiable in (2, 4) as its derivative f'(x)=2x is defined in
(2, 4).
Now, f(2)=4 and f(4)=16
f(b)-f(a) _16-4 _ 6

b-a q -2

Hence

MVT states that there is a point ¢ € (2, 4) such that {f'(x) = 6.
But f'(x) = 2x which implies ¢ = 3.
Thus at ¢ =3 € (2, 4), we have f'(c) =6

= {{ =
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HoME WORK QUESTIONS

Question :(March2018)

»»»»»

ooooo

(a"‘, log(ax), a*loga, xa”“l)

(b) find % if xY = y*.

Hint or Answer :

(a) a*loga

e A

o) - x
dx 10gX—E

y

Question :(March2018)

el

(a) Prove that the function defined by f(x) = cos(xz) is a

continous function.

(b) (i) fy= ea°°5_1t,—1 <x <1, show that ji _ e

(ii) Hence, prove that (1-x*)—— -x

1y

acos

d’y _dy

dx? dx

Hint or Answer :

(ii) dy -ae

1

acos X

dx N1-x*

2
= \/l—XQ%:—ay = (l—xz)[d—y] = g y”

=5 (l—xz)
=5 (l—xz)

i

dx

dy d’y [dyT Coer oo dy
°2dxdx2+ e x(—2x)=2a de
Py _d

e Al

l—x*

~a’y =0
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Question :(Imp2017)
(a) Examine whether the function defined by

f(X):{X-I_S , x <1

X—5 ¢ x =1
1S continous or not.

(b) If x = asm_lt,y —a® 't a0,

show that d_y i 4
dx =x
(c) If y =sin' x,
2
show that (1 —Xz)d—z = Xd—y
dx dx

Hint or Answer :
(a) limf(x)=6 , lmf(x)=-4

x—1" x—1"

lim f(x)# lim f(x)

x—1" x—1

f(x) is not continous.
1

d_X sin 't <
b) —=1loga =loga
(b) qi— CEA AR lnER——

cos_lt

Y - _logaZ — _loga—2

dt 15 1

dy _ -y

dt x

dy 1 5 dy
¢} —= = l-x"—=1
(€) & — v =

X1l FASSAL TUITION - SCIENCETABLET
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Question :(M2017)
(a) Find the value of a and b such that the function

Sa , x<0

g T . ‘
f(x)=qasinx+cosx ,0<x< 5 is continous.

(b) Find jx—y if (sinx)“* + (cosy)™"*.

bB—

Hint or Answer :
(a) limf(x)= lim f(x)=1(a)

Xx—a X—a

Sa=1 or azl ;azb—E or b=a+=X
S 2 2
(b) cosxX.logy —cosycotx
sinx.tany —siny.logsinx
Question :(Imp2016)

(a) Find Y it x — alcos? 0, y=bsin’0

dx
(b) Find the second derivative of the function y = e*sinx
Hint or Answer: (a) b (b) 2e*cosx
a

Question :(M2016)

(a) Find all point of discontinuity of f, where f is defined by

f(x)— 2x+3 , x <2
12x-8 % 5D

(b) If ¥ =xY,then prove that dy __logx S
[log g ]
Hint or Answer :
(a) LHL =7,RHL = 1;
X1n FASSAL TUITION - SCIENCETABLET || NCFE_TJ...'-—
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lim f(x) # lim f (x)

w3l " x—1"
2 is point od discontinuity.

(b) (x—-y)loge =ylogx
x-y=ylogx = x=y-ylogx = x=y(l+logx)

X
o (1+1logx)

1
dy:IHOgX_Xg_ l1+logx-1  logx

dx [1+logx]° [loge+logx]’ [logex]’
Question :(Imp2015)
(a) Find the relationship between a and b if the function f
defined by,

1 ,x <3 , )
B(X)= {EX : 5 * 5 I8 continuous (NCERT)
B , X ¥
: dy .. =
(b) Find e if y* +x7. (NCERT)
d’y _(dyY
(c) Ife'(x+1)=1, show that 5{ =(d—y) (NCERT)
X
Hint or Answer .
(a) a=b+2 (b) & _y[y=-xlogy
3 dx x{x-ylogx

() . -1 d’y 1 _( -1 ]2_[d_y]2
dx_x+1’dx2_(x+1)2_ x+1) \dx

= {{ £

Prepared By
Fassal Peringolam 8
www.sciencetablet.in

X FASSAL TUITION - SCIENCETABLET NEEREL




