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Topic :-DIFFERENTITATION

1 (0

Since,y = (1 4+ x)(1 + x2)(1 4+ x*) ... (1 + x2")
>1-x)y=0-x2)A+x)A+xY...(1+x2)

2 (b)
We have,

=1 -2 +xY .. (1+x2")

2n+1

=(1-x)(1+x*")=1-x

1 x2n+1

NN

dy (1- x)(=2m+l) 2" (1 - x2n+1) (-1
dx (1-x)?

dy, _(1=0)(=2".0) = (1-0)(-1) _

”a x=0 1 1

Vi—-x2+1—-y2=a(x—-y)

Putting x =sin sin A,y =sin sin B, it reduces to

=>x —y =2(a)

Differentiating w.r.t. x, we get

1 1 dy dy 1—y2
— 2 = = - = - 7
Vi—x2 [J1—y2dx dx 1—x?

1




3 (0
Lety = e*3,z =log log x
On differentiating w.r.t. x, we get

dy x3 2 2,x3 dz
— =e*°(3x%) = 3x“e*"and — =
dx ( ) dx x

4 (0
Lety =Vx? + 16 and z = —

x—1
On differentiating w.r.t., x, we get
dy 1 B
- Z(x2 +16)71/2(2x)
_ -1
T (1?2 (x-1)2
_dy dy/dx = —x 1

“dz  dz/dx  xZ+16 _ 1
O — 1)?

(d}/) . —3(2)? N -12
x=3

dz VZ5
5 (<)
Given, x =loglog (1 +t%) and y=t—t

<aéning Witk i
dt  1+¢t2

dy _ 1 t?
dt T 1+t2 1+t2
dy _dy/dt _ t%/(1+t?) ¢t
"dx  dxjdt  2t/(1+t2) 2 (D)
Also, x =loglog (1+t?) > t?=e*—1 ..(i0)
From Egs. (i) and (ii), we get

dy veX—1

dx 2

6 (c)

(A=A +00+x*)A+x*) ...
- -

1—x*n

1—x

dy (1—x)(=4nx*""")- (1 -x*")(=1)
dx (1—x)2




_ —An(1 - x0)x* 4+ (1 - x*)
- (1-x)?

d
).
dx x=0

7 (b)
We have,

f) =00 -x"

s f') = —n(1—=0)"5 " (x) = n(n — 1)x"72,
f""(x) = —n(n—1)(n—2)x" 3 and so on
= f(0)=1f'(0)=-nf"(0) =nn-1),
f"'(0) = —n(n —1)(n — 2) and so on
7, (0

“fQO)+f1(0) + ot —

nn—1) nn—1)..3.2.1

=1—n+ + -+ (="
n! n!

= gy —/AlyA LT - P, SO D =0

f(x) = (tan tan x)(cot cot x )~ + tan™?! yy e

_loglog tantanx loglog tantanx ( 4x )
~ log log cot cotx "loglog cot cot x 4

— x2

_ (log log tantan x )? ( 4x )
"~ (=log log tan tan x )2 4

_1+( 4x )
B 4 — x2

1 (4 —x?)4 — 4x(—2x)
L0 = e
() T

— x2

16 — 4x? + 8x? 4(4 + x?)

- (4 —x)2+16x2 (4 —x2)2 + (4x)?

4(4+4) 32 1
Hence, f(2) = 018 5432
9 (<)

. 3x
Given, y =

3x_ 3 _o3% 4
2 2 2
dy 22 Bx( o 3x)(3)
> — = /4. — — - —
I cos cos = sin sin — >




dy 6 3x | 3x
T cos cos —-sin sin —

d?y ¢ [ 3x( 3x> 3 3x 3x 3
= — = —  —  — —_— — —_—
127 cos cos —={cos cos — | .5 —sinsin —sinsin —-.>

d?y 3x 3x
TN S I

dx? 2
Alternate
3x 3x

V=777

= y =cos cos 3x

= _y= —3 sin sin 3x
dx

d?y
= v A —9 cos cos 3x = =9y

X
fo) =00 =7

On differentiating w.r.t. x, we get

f(X)={

1+ (x)?
1+(x)2}

= f(x) =2(x) [*x >0inthenbdof x = e]

2
if’(x)_m :f(e)——

12 (c)
Given, f(x) =1+ nx +n(n D 2




+n(n -1D(n-2)

30 X34 4x™

= fl) =0 +x)"
= f'(x) =n(1+x)" 1!

= f(x) =n(n—-1)1 +x)"?
S (1) = n(n — 1)2n2

13 (c)
On differentiating w.r.t. x, we get
dy

d
2% log log 2 + 2% log log Zd—y = 2**Y log log 2 (1 +d_)

d d
= 2% +2y_y= 2"+y(1 +—y>
dx dx

= 2X — 2x+y — ?(2x+y A Zy)
X

(1-2%) _dy

14 (a)
We have,
2x2—3xy+y*+x+2y—-8=0

Differentiating w.r.t. to x, we get
dy dy dy
4x — — 2y—+1+2— =
X 3(xdx+y>+ ydx+ + I 0

sax—3y+1=Er—2y-2)
x=3y+1=—@x-2y

:dy_3y—4x—1
dx 2y—3x+2

15 (9
We have, sin siny + e *0S¢0sY = ¢

Differentiating w.r.t. x, we get

dy XC0Scos d
——e y —_ [ [ ) = 0
Coscosy ———¢€ (cos cosy —xsinsiny dx)

Puttingx = 1,y = m, we get
dy dy
I —e(-1)=0 =2 =e




d — d
el | = gela =

ot 1
N 1+x2  14x2

(a cos cos x — b sin sin x )
Y b cos cos x + a sinsinx

a
E —tan tan x

1+%tantanx

- |tantan ((5) - )]

Sy (&)=

18 (b)

Given, y = x¥
=y =yloglogx

I
y'dx_y'x - loglog x

:dy[ll I ] 4
i oglogx | ==

w_ y?

dx x(1-yloglog x)

19  (b)
xxyyzz =c

= xloglogx+yloglogy+zloglogz=loglogc

On differentiating partially w.r.t. x , we get

L togtogx 2.2 % tiog1 =0
x.—+loglog x +z.— ——+log log z—— =

0
= (1 +log log z)é = —(1+log log x)

0z (1 +log log x)

= — = - g g
dx 1 +log log z




1 (d)
We have,

f)=yx-1)2=x—-1={x-1, ifx=21-(x-1), ifx<1

s~ fl(x) =1{1, ifx>1-1, ifx<1

du x xy

ox — Jorx?)  (P+y?)

a 1 1 1
o= @(_;_2) +@-(})
Y.

ou x Xy ..
VT o ey W
On adding Egs. (i)and (ii), we get

ou Ju E

xa+y@—0

3 (9

On differentiating the given equation partially w.r.t. x and y respectively

X
Uy = %+log logy, u, =loglogx+ ;

Now, u,u, —uy, log log x —uy log log y +log log x log log y
= (X +log log y ) (log log x + i) - (X +log log y log log x )
X y X

X
- (log log x + ;) log log y +log log x log logy =1

4 (@)
Here, x = A cos 4t + B sin4t

dx
= E = —4Asinsin 4t + 4B cos cos 4t

2

d“x
= — = —16 Acos 4t — 16 B sin sin 4t
dt?




xf(a) = af (x)

X—a

_xf(@) —af(a) —af(x) + af(a)

X —a

_f@@—a) - alf®) - f(@]

X —a

_f@@-a)  f@-f@

xX—a (x—a)

= f(@) —af'(a)
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1 (d)
We have,

~ — S 3 _ x—l, ifx>1

f) =Jx-1D%=|x 1|—{_(x_1), ifx<1
s (1, ifx>1

--f(x)_{—L ifx<1

TP )
1 x 1 1
2 (_ 37) + 1+(2) (E)
-6} X
ou x xy -
= yay = =) + w27 ..(ii)
On adding Egs. (i)and (ii), we get
Ju 4 ou
xax yay h
3 ()

On differentiating the given equation partially w.r.t. x and y respectively

0

y x
ux=;+logy, uy=logx+;
Now, u,u, — uylogx —u, logy + logxlogy

= (%+ logy) <logx +§) - (%+ logylogx)

X
- (logx +;)logy +logxlogy =1

4 (@)
Here, x = A cos 4t + B sin4t




dx
= E = —4Asin4t + 4B cos 4t

2y
—— = —16 Acos 4t — 16 Bsin4t

X
—— = —16x

I xf(a) —af (x)

xl—l;% X —a
i xf(a) —af (@) — af (x) + af (a)
A Xx—a

i f@x—a)—al[f(x) - f(a)]
g x—a

_ i f@)(x —a) _ f)—f(a)
=lim————alim——
x~a  x—a x~a (x—a)

= f(@ - af'(@)

6 (b)

d
a[xx+xa+ax+a“]

=x*(1+logx) + ax* 1 + a*loga +0
=x*(1+logx) + ax* 1 + a*loga
7 (d)
Given, y =a*.p?*71
= logy = xloga+ (2x — 1) logh

1 dy
= 375 =loga+ 2logh
= Z—z = ylogab?

2

% = %log ab? = y (logab?)?
9 (d)
Differentiating ax? + 2 h xy + by? = 1 w.r.t. x,we get

dy dy

2 2h 2hx—+2by—=0
ax + y + xdx+ ydx

dy (ax + hy)

dx  \hx+by

(hx + by) (a + hg—y) — (ax + hy) (h + b%)
(hx + by)? }

= {
_ h*—ab
~ (hx + by)3
(d)
[hog](x) = h(x?) = 2log, x
= (hogof)(x) = hog(sinx) = 2log, sinx
= F(x) = 2log,sinx




= F'(x) = 2cotx
= F"(x) = —2 cosec? x
11 (b)

Since, sin~!

Vs s —1
x=-—sin"ly
= sin"1x = cos™?!

> y=+vV1—2x2 (~sin"lx =cos 1Vl —x2)

On differentiating w.r.t. x, we get

y

dy 1 x
—=—(-2x)=——
dx 241 —x2 y
12 (d)
y = tan"!(secx — tanx)
dy d tan-1 (1 —sinx)
dx  dx an cosx
x . (X
d - cos (7) — sin (7)
= —tan
dx cos (%) + sin (%)
1 (1 - tanx/2>
n ——————————
1+ tanx/2

G-2)

13 (d)
We have,

x =elsintandy = efcost
dx _

ﬁ_

. d .
o et(sint + cost) andd—jt/ = et(cost —sint)

dy .
_dy gr cost—sint
“dx  dx  cost+sint

dt

d? d (d d (dy\ dt
Now 2= £(2) = £ (2)
dx? dx \dx dt \dx/ dx

d’y d (cost—sint) 1

> dx? _ dt\cost + sint % et(sint + cost)
d?y —(cost +sint)? — (cost — sint)? 1
dx? (cost + sint)? % et(cost + sint)
d?y -2 d?y -2 2
dx? (cost + sint)3et <dx2>t_ - Tem
14 (b)
Given, f(x) = 3|2 + x|

_eﬂ-' eTL’

_(3@2+x), x=-2
fx) = {—3(2 +x), x<-2
On differentiating w. r. t, x, we get
3, x=2

fi) = {—3, x < -2

11




atx =-3,f'(3) =-3
15 (c)
We know that be Newton'’s Leibnitz formula
If1 = [ f(D)dx,
Then <~ = f(v) = — f(u) &
Where u and v are function of x
dx 1

Tdy 1+ 9y2
d
=>£=1/1+9y2
Sd’y 9y dy
Tdx? 1+9yZ dx

9

16 (a)
Given, f(x) =xtan lx

- =il
+tan " x

Tais 1+ x2

P als 1_:12 +tan"1 1 =%+%
17 (b)

Given, g(x) = [f(2f(x) + 2)]?

=g () =2.f2f(x) +2).f'2f(x) +2).2f"(x)
=4fC2f()+2)f'Cf(x) +2)f"(x)

= g'(0) = 4f(0)f"(0)f'(0) = —4

18 (b)

Let f(x) = |x — 1| + |x — 3]

—(x—1)—(x=3), x <1
f)={ x—-1)—-(x-=3), 1<x<3
(x—1)+ (x—-3), x =3

4 — 2x, x <1
f(x)={ 2, 1<x<3
2x — 4, x =3
Atx =2,
fG)=2=f'(x)=0
19 (d)
We have, y = tan™!(secx — tan x)

= ——=——tan"
dx dx

X  .x
dy d | [cosz—sing

— — —tan"

dy d ) (1 — sin x)
cos X

X . X
c057+51n7




d T X
N | —_Z
ot [ian (B3]

d m x 1
~zG-2)=2
20 (a)
Given that,x = acos*0andy = asin*0
On differentiating w.r.t. 6, we get
dx

i 4 acos®8(—sin0)

d .
and % = 4 asin® 0 cos O

~dy dy/d® 4qa sin® 0 cos
Cldx dx/do ~ " Zacos?0sin®
sin? @ 5
T 0
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' Topic :-DIFFERENTITATION

1
Given, (

(b)

x2 2

— -1 ,a
x2+y2) sec” e

(x2+y2)(2x—2y%)

—(xz—yz)(2x+2y%)] —0
(x2+y2)2 -

dy

= (2x3 + 2xy? — 2x3 + 2xy?) — ZyE

(x2+y2+x2—y2)=0

d
= 4xy? — 4x%y % =0

d
N/ &4
dx x
()
~ a + bx3/?
B y = —x5/4
On differentiating w.r.t. x, we get
%bx”4 oy % (a+ bx3/2)xt/*
o (x5/%)2
vy ' =0atx =5

;bx”4 —Z(a + bx3/2)x¥/* = 0,atx =5
= 6bx3/2 — 5(a + bx3/2) =0,atx =5
= bx3/2 =5q,atx =5 = b(5)3/2 = 5a

3/2
:%:%:a:b=\/§:1

3 (o)

Given, f(x) = be™ + aqeP*

= f'(x) = abe™ + abe?*

= f"(x) = a’be®* + ab?eb*

= f"(0) =a%b +ab? =ab(a +b)

4 (b)

Given, x™y™ = (x + y)™*"
mlogx + nlogy = (m + n)log(x + y)

15

SUBJECT : MATHS
DPP NO. :3

{
.
.
.
¥




m ndy (m+n) dy
ATk eyl B
dyjn (m+n)] m+n
a[;_(x+y)]_
LDy
dx x

d
dx x=1,y=2

x+y

m

X

=YD

(=2 [-2)

= f'(x) = 3x2+3
6 (b)
We have,

= f(x) =x(x*+3) =x3+3x

b b
X =acost+—=cos2t,y = asint+§sin2t

2
dy . . dy
> = —asint — bsin2t,— = acost + b cos 2t

dx dt

_dy dy/dt acost+ bcos2t
"a_dx/dt_—asint—bsinZt
:d_y:_(acost+bc052t)
dx (asint + b sin 2t)
:>d2_y_1<d_y)_ d (d_y)_ﬂ__i(acost+bc052t)_£
dx? dx\dx dt) dx dt (asint + bsin2t) dx

T dt
s d’y  [a®+2b* +3abcost
dx? (asint + bsin2t)3

dZy 5 . a2+2b2
~—=0=>a“+2b“+3abcost=0=>cost =—| ————

dx?
7 (d)
R (x) = [f(x)* + g(x)?]
= h"(x) = 2f () f'(x) + 2g(x)g' (x)
v gx) = f(x)
=>g'(x) =f"(x)
« h"(x) = 2f (0)g(x) + 2g(0)(—f (%))
[+ f"(x) = —f(x)]
=>h"(x)=0
= h'(x) = C,aconstant for all x € R
= h(x)=Cx+C,
=2 h(0)=Ciand h(1) =C+C;

3ab




=22=Cand8=C+(;
=>C,=2andC =6

~h(x) =6x+2
>h(2)=6x2+2=14

8 (b)

Given, y = xlogx

On differentiating w.r.t. x, we get

=241
dx  x 08 *

=1 +1
= = =
oge + logx

= Z—z = log(ex)

9 (b)

Given, f"(x) = —f(x)

=g'(x) =—f(x)and f'(x) = g(x) ..()

Now 76 = (7 () + (=(6))
10 =2(r () ()3
2(e(9) ¢ 040

[using Eq.(i)]
~ F(x)isaconstant= F(10) = F(5) =5
10 (a)

y = \/sinx+Jsinx + Vsinx+... o
=>y=,sinx+y

= y? =sinx +y
On differentiating w.r.t. x, we get
dy dy
2y—= +-=
Yy = cosx+
dy cosx
= — =
dx 2y-—1
11 (a)
Given, y = x2e™ = Z—z = 2xe™* + mx?e™*
2

d
Y _ 2(e™ + mxe™) + m(2xe™* — x?me™X)

= e™*(m?x? + 4mx + 2)

dx?
= d’y
dx?

d3
= d_x); = e™[m3x2 4+ 4m?x + 2m + 2m?x + 4m]

= e™*[m3x? + 6m?x + 6m]|




12 (d)

Given:x2+y2=t—%andx4+y4:t2+tlz
1
= xt+y 2ty =052

= xt+yt+2x2y? =xt +yt -2
-1
= x2y2+1=0:>y2:x—2
On differentiating w.r.t. x, we get
dy 2 dy 1
YV TE oy
13 (d)
Given that,y = cos™'V1 —t2 =sin™1¢
and x = sin~1(3t — 4t3) = 3sin~ 1t
On differentiating both w.r.t. t respectively, we get
dy 1 dx

3

at 1-¢2 andazx/l—t2

5 (=)
Ay _dr_ \i-—e) _dy_1

..a—d_x ( 1

dt \/1 _ t2
14 (c)
We have,

f(x) =vV1—sin2x = \/(cosx — sinx)?
= f(x) = |cosx — sin x|
cosx — sinx, for0<x<m/4
== {—(cosx —sinx), form /4 <x < 7/1/2
) = {—(cosx —sinx), for0<x<m/4
(cosx +sinx), form/4<x<m/2
15 (c)
Let u=sinx and v = cosx

On differentiating w.r.t. x respectively, we get
du dv

dx
du du/dx

T dv . dv/dx
16 (d)
Lety = F{f(¢(x))}
On differentiating w.r.t. x, we get
d

) dx 3

— =cosx and — = —sinx
dx

= —cotx

y' = FIASCON - FIb()

= F'[f{edHf {d()

18

d
e 1€)




= F'[f{epHf {1’ (x)

17 (b)
Given, x\/m =—yV1+x ..»0)
On squaring both sides, we get
x2(1+y)=y?(1+x)
= (x=x+y)+xy(x—y) =0
=> x—yY)(x+y+xy)=0

x —y # 0 because it does not satisfy the Eq. (i).
X

1+x
dy  (1+x)(1)—x(1) 1
T (+x? (1 +x)7?

. x+y+xy=0 = y=-—

18 (b)
x2 = y? i
Nty &
On differentiating w.r.t. x, we get
dy dy
2 2 i | _ 2 _ N2
(x“+y )(Zx Zydx) (xc—y )(2x+ 2y dx)

=0
(x2 ® y2)2

d
ﬂx@2+yﬁ—y&2+y53%
dy

i Ni=28 WY AV X
(e al) Konat VA5 y)dx

d
= (xly —y3 + x2y+y3)—i/ = (3 +xy? —x3 +xy?)

d

=>dy_nyZ_y
dx  2x2y x

19 (a)

We have,

f(x) = log,(log, x)

, d

A log, x - logeaa
1 1 logge

(logg x)

= f'(x) =
20 (b)

X =
log, xlog,a xlog,a xlog,x

vy =log"x
On differentiating w.r.t. x, we get

xlogxlog? xlog3 x ...log" 1 x log" x d_icl

_ xlogxlog?xlog®x ...log" " xlog" x. 1

xlogxlog? xlog3 x ...log" 1 x
= log"x

19
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1 (b)
y
LetD = |¥3
Ve
sinpx pcospx  —p?sinpx

=D =|-p3cospx p*sinpx  p>cospx

—p®sinpx —p7cospx p®sinpx

Taking p® and p®common from R, and Ryrow

sinpx pcospx —p?sinpx

=p?|—cospx psinpx p? cos px

—sinpx —pcospx p?sinpx
sinpx pcospx —p?sinpx

= —p?|—cospx psinpx p?cospx
sinpx pcospx —p?sinpx

= 0 (Rjand Rzrows are identical)
2 (d)

On differentiating w.r.t. x, we get

Again differentiating w.r.t. x, we get
d’y
dx?
3 (b)
We have, f(4) =4and f'(4) =1
—f'(x)
o 2=f) L 2f() .
e chlﬂﬁ = chl—rgj [Usmg L Hospltal S RUIE]
2Vx
C2=f) _ Vxf'(x) 2f'(4) 2
= lim | —=

= 2-Vk ot fe) TR 2




On differentiating w.r.t. x, we get

i1 1
asin X
=e a.
Y1 1—x2

> yWl—x2=ay
= (1-x*)yf = a®y?
Again, differentiating w.r.t. x, we get
(1 = x*)2y1y, — 2xy{ = a*2yy,
= (1=x)y, —xy; —a’y =0
Using Leibnitz’s rule,
(1 = x)Yni2+"Cryn1 (=2X)+"Coy, (=2)
—XYn41—"C1Vn — azyn =0
= (1= xH)Ynsz + xYnsa(—2n—1)
+y,[-n(n—1)—-n—-a?]=0
= (1= xH)Yn42 — Cn+ Daxyyyq = 0* +a®)y,
6 (a)
xX=y 1

Since, — = sec™
x+y

a

(x+y)(1—2—x)—(x—y)(1+i—z)
(x+y)?

=0

d
:>x+y—x+y—(x+y+x—y)£=0=>

dx
7 (c)

Given,y=x+x2+x3+...=>y=1x:

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

8 (b)
1-sin2x cos x—sinx
Lety = - = .
1+sin2x cos x+sinx

d T
> 2= —secz(——x)
dx 4

1—tanx
=——=tan
1+ tanx

dy_

y

X




9 (b)
Letu = log;qx and v = x?
~du logype
du _ du/dx 1 e
u u X (o] e
- E: dv;dx :%/2
_logjpe
o 2x?
10 (d)

-.-y=x1n( )=x(lnx—ln(a+bx))

a+ bx
y
=)=Inx—1 b
or(x) nx —In (a+ bx)
On differentiating both sides w.r.t. x, we get
dy

X~y 1) 1 b a

X :;_a+bx:x(a+bx) - @

or (x dy ) _ ax
dx Y)= a+bx

On taking log on both sides, we get

[ (dy )—I I +b
n{xz>=y = In (ax) — In (a + bx)

On differentiating both sides w.r.t. x, we get

d’y  dy dy
YaxZldx “dx _1 b a

( dy ) x_a+bx=x(a+bx)
&Y
dx

[from Eq. ()]

dx?
()
On differentiating given equation w.r.t. x, we get
4x — 3x Z—z—By+2yZ—Z+1+ZZ—z—O=O
dy 3y—4x-1
dx  2y—3x+2
13 (c)

Given, y = . /sinx+y = y?=sinx+y
d

d
:Zyd—i}=cosx+d—3:

d
= (2y—1)d—i}=cosx




We have,
2% 42V = 2%y
Differentiating with respect to x, we get
dy

2%log2 + 23’log2d—y = 2*"Y]og2 (1 +—
dx dx

d d
= 2% +2y—y= 2"+y(1 +—y>
dx dx

dy 2% —2%%Y dy 3
Zdx 2y = 2y > (%)(1,0) B
15 (a)

Given, y = sec(tan™! x)

= y = sec(sec™1y/1 +x2) = /1 + x2
On differentiating w.r.t. x,we get
dy 1

=—(2x) =
dx 2\/1+x2( 2

X
V1 + x2

16 (b)

Given, f(x) = (x — 7)?(x — 2)7

= fO)=0-7%0-2)

On differentiating w.r.t. 8, we get

= @) =20-7)(0O-2)+7(6-2)°0-7)>
put f'(6)=0

= O -7)0-2)°[26-2)+7(86—=7)]=0

N 96=53=>0 =2

9
17 (b)
We have,
x2+yz:t—%andx‘*+y4=t2+ti2
1

=>(x2+y2)2=t2+t—2—2
= x2+y2)2=x*+y*-2
= 2x%y? = -2
= x%y?=-1

1 dy 2
Syl=—-—=32y—=—2>
y x2 Yax 3 7"
18 (b)
Let f(x) = |x —1| + |x — 5]

—2x + 6, x <1
=>f(x)=i 4 1<x<5

2x —6 x=5
-2, x <1

d (F()) { 0 1<x<5
S — = X
dx 2 x>5

Hence, (% (f(x))) . =0
19 (b)




= sin"lx = cos™!

>y=4J1-—x2

On differentiating w.r.t. x, we get
d 1 x
Yo - (amy=-2
dx 241 —x2 y

20 (c)

el =s [ ()] = 1| —

1—x

= fIf(f@)] =x

. The derivative of composite function is equal to 1.
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1 (a)

. _ 1 (y-x?
Given that, x = exp {tan ( e )}
Taking log on both sides, we get

logx = tan™1 <y e )

y—x*
= = tan(logx)
=y = x?tan(logx) + x2
On differentiating w.r.t. x, we get

d sec?(log x
o tan(log x) + x? sec (logx) + 2x

dx

=

d

% = 2x tan(log x) + x sec?(logx) + 2x
dy
= - 2x[1 + tan(log x)] + x sec?(log x)

2 (b)

. sin
Given, x = —2—
sin(a+y)

__ sin(a+y) cosy —sincos(a+y)

sin2(a+y)
_sin(a+y—-y)
~ sin?(a+y)
dy _ sin’(a+y)
dx sina
3 (b)
Given, f(x) = e*sinx
= f'(x) =e*cosx + sinxe*
= f"(x) = e*cosx —e*sinx +e*sinx + e* cosx
= 2e*cosx
4 (b)
We know that, cos A cos 24 cos 2% A ...cos2™ 1 A = 521:(521::)
sin32 x

~ COS X cos 2x cos4x cos8x cos 16x = -
32sinx




) 1 sin32x

= =—,

flx 32 sinx

sinx(32 cos 32x) — sin 32x cos x

1
o f! = —X
f1) 32 sin? x
1
=— E:\/E

sin
4

= yseca=seca—1—x
d

= —yseca = —1
dx

:>dy_ -1 -1
dx_seca_(1+x)
1-y
dy y-1
> — =
dx x+1

6 (c)

Let u = a®¢°* and v = q'"*

— secx
—=a log, a.secxtanx
dx ge
dv
and —= a""*log, a. sec? x

du du/dx a®*“*log,asecxtanx

"dv  dv/dx  a®"*log,asec?x

= gSecx—tanx gjp o
7 (b)

On differentiating given curves w.r.t.0 respectively, we get

dx ) 1
al —sin® + ———~— .sec

@ an ()

2

6 1
2°2

dy
and —==acos0
dae

dx acos?0 dy
—=———and —— =acos6
aoe sin© daoe

dy _dy/d6 _ acos0
dx  dx/d®  acos20/sin®
8 ()
Since, (x) = f'(x) = x=f{d(x)}

On differentiating w.r.t. x, we get

= tan0

1= f1{pG0}¢')
’ _ 1 .
> ¢'(0) = 7 (D)

1

But f{o()} = o or ( flx) = 1+1x5)
~ From Eq. (i),
! — 1 J—
¢'(x) = e 1+ {p))°




9 (b)

We have,

f(x)=3 e*’ = f'(x) = 6x e*’
~ f(0)=3and f'(0) =0

Now,

f’(x)—fo(x)+%f(0)—f’(0)=6xex2—6xex2+%(3)—0= 1

10 (c)
On differentiating partially the given equation w.r.t. x and y
ou  (x+y) x?—y%+2xy
- = X
ox (x2+ y?) (x+y)?
du _ «x x%-y2+2xy
ax  (x2+y?) (x+)
ou _ (x+y)  y*-x*+2xy
Wy @y (x+y)?
ou _ y y%-x%+2xy) .
el e B )
On adding Egs. (i) and (ii), we get

ou N ou 1
X — =

0x yay x2+y2)(x+y)
[x(x? —y2 + 2xy) + y(y* — x* + 2xy)]

_ 1 2 2
= ey x*+y)(x+y)

=1
11 (a)
We have,

= X

(D)

and

F(x) = xl—zf(z}tz —2F'(t)) dt
4

o x2F(x) = f (462 — 2F'(8)) dt
4

Differentiating both sides with respect to x, we get
2x F(x) + x?F'(x) = 4x% — 2F'(x)
Putting x = 4, we get
8F(4) + 16F'(4) = 64 — 2F'(4)
= 18F'(4) =64 [~ F(4) =0]
, 32
12 (d)
Put x? = cos 20 in the given equation, we get
_1 V1+cos20—v1—cos20
V1+cos20+v1—cos 20
, €os 6 — sinB

y = tan

cosO + sin 6




f(x) =|x? —5x + 6|
=>f(x)={ x>—=5x+6, ifx>3orx<?2
—(x?-5x+6), if2x<x<3
, (2x—=5), ifx>3o0rx<2
A {—(Zx— 5), if2<x<3
15 (c)
Lety = x® + 6%
On differentiating w.r.t. x, we get
%z 6x> + 6% log 6
16 (b)
We have,
f(x) = cos? x + cos?(x + m/3) + sinx sin(x + m/3)

1T 21 T T
= f(x) ==|1+cos 2x + 1+cos(2x+—>+cos——cos(2x+—)]

3 3 3

> 4 cos 22+ (2 +2”) (2 +”)]
2 COS 2Xx CoS X 3 COoS X 3

; + 2 cos (Zx + g) cosg — COoS (Zx + g)]

= flx) =

= fl) =

2
1
2
1
2
5
4

= f(x) =
~gof(x) =g(5/4) =3forallx

= :—x(gof(x)) =0forall x

17 (c)

We have,

dy _

s
=sin~1 + -1 = = - =0
y SIn ~ X COS y y ) dx

18 (b)
Given,z=y+ f(v) ..(Q)

Where v = (;)
On differentiating partially Eq. (i) w.r.t. x, we get

2-r)6)

=o2=r (.00 =G o
Now, differentiating partially Eq. (i) w.r.t. y, we get




Z=1+()(5) -G

On adding Egs. (ii) and (iii), we get

vt =f GG ()G =1
19 (d)

()

= tan"!(+v/x) — tan"1(x)
On differentiating w.r.t. x, we get
1 1 1

!

y

=1+x'2\/§_1+x2

11 1
2y =33"3""3
20 (c)

We have,

f()=1and f'(1) =2

oA f) -1

9161_13} Tx_1
f'(x)

— 1 2Jf(x) _ Axf'®)  f'@) _

B W e B ey e
2Vx
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/ 4

u=cos3x,v =sin3x

du
dx
du _ —3cos?xsinx

. dv .
= —3cos? xsinx,— = 3sin® x cos x
dx

Now, = —cotx

2 (b)
We have,

dv 3sinZ xcos x

1

1+ x>1/4 1
X

y=log<1_x —Etan

11 1+ 11 (1-x) 1t ” i
= = — —_—— — — B
y 4og x) 4og x 2an X
dy 1 1 1
=== + -
dx  4(1+x) 41-x) 2(1+x2)
dy 1 1 x?
=2 = — -
dx 2(1—-x?) 2(1+x?) 1—x*
3 (a)
Given, y = (x +V1+ xz)n
dy n-1
= 2
e n[x+ 1+x] (1+
_nfx+V1+x?]"
V1 +x2
2

d
= (1+x?%) (d—i’> = n2y?

X
roaa

dy d?y ) dy\* . dy
iZaW(l-FX)‘FZX(a) =2n ya
2

(d)

Let y = tan™! {M}
1-3x

Again let/x = tant

. _,(3tant—tan’t

Systan { 1—3tan?t

} = tan~!(tan 3t)




= y=3tan 'x
dy 3 1 3

= dx ~ 1+x'2vyx 2(1+x)Vx

5 (d)

We have,y=tan‘1[

sinx+cos x]
cosx—sinx

- tan-1 [1 + tanx]

=tan  |———
Y 1—tanx
t (E) +t

L an |z an x

1—tan (%) tan x

=y =tan~

g
=y =tan !tan (Z + x)
g
=2y = (Z) + x
On differentiating w.r.t. x, we get
dy
2 =1
dx
6 (d)
Given, x = cos0, y =sin56
dx

o P ne, = 50550
= Sln,de— COoS

_dy dy/d®  5cos56
" dx  dx/do sin@
d’y d (dy) de
5 —=—|-].—
dx? do\dx/ dx
_ d (—SCOSSG) 1
~do sin© —sin©
_ (sinesin 50.25 + 5cos 50 cos 6) 1
B "—sinB

sin% 0
25sin50 5cos50cos0
sin? @ sin3 0

d*y dy
oW (1—x2)—= —x—=
( x )dxz xdx
—25sin50 5c0559c056>
sinZ0 sin3 0

= (1 — cos?0) (
—5cos560
sin© )

—cose(

—25sin50 5cos0cos50 5cos0cos50
= sin? ( - )

sin2 0 sin3 0 sin@

5cos0cos50 5cosBcos50
- + -
sin 6 sin©

= —25sin50 —

=25y

7 (d)
v f(x) =a+bx

f{if(x)}=a+ b(a+ bx)
=ab+a+b?*x=a(1+b)+b%x

34




fIFF N = fla(l + b) + b*x}
=a+ b{a(1l + b) + b?x}
=a(l+b+b?) +b3x
2 f'x)=a(l+b+b%*+...+b" ) +b"x

(P
=a h—1 X

_ X
"~ 1+logx
Differentiating w.r.t. x, we get Z—z = (141(1)0%

9 (d)

Letu = sin? x and v = cos? x

On differentiating w.r.t. x, we get

8 (9
We have,

xY=e*Vaylogx=x—-y)=>y

du } .
— = 2sinxcosx = sin2x
dx
dv . .
anda = —2cosxsinx = —sin2x
du du/dx sin 2x

Tdv dv/dx —sin2x 1

10 (a)
We have,
xPyQ:(x-}-y)p‘"q
= plogx + qlogy = (p + q) log(x + )
Diff w.r.t. x, we get

d + d
pyady _pra, 4y
x ydx x+y dx
x+y_;=>a_x

dy@ p+q) p+tq p _dy 'y
=>—(—- = =

dx\y x+y
12 (a)

Lety = sin™" (@)

2
Putting x = cos 0, we get

- (e L) <ot i 3+ )
y = sin \/ECOSZ ﬁsmz =sin""ysin| 7 +5

V1+x—V/1—x

— -1
Lety = tan™! (TEE =

Put x = cos 20




_1<\/1+c0529—\/1—c0529>
y = tan
V14 cos26 + 1 —cos26
1 <\/§cose—\/2_sin9>
= tan
V2 cos® +/2sin0
1—tan®© T
-1 — tan-1 n
= tan ( ) tan {tan(4 9)}

1+tan0

n 1

= Z_ZCOS_

Tx

On differentiating w.r.t. x, we get

dy .1 1 _ 1

dx 2’VI—x 2V1—-x2

14 (c)

y =tan"1x + cot 1 x + sec™! x + cosec”

Ix

orcxy+dy=ax+b
On differentiating both sides w.r.t. x, we get

dy d
c{x—+y.1}+d—=a

dx dx

dy d\dy a
orxZ+y+(5)E =)
Again differentiating both sides w.r.t. x, we get

d’y dy d d\ d?
NEIN sl
c/ dx?

0
dx? dx dx

y

ZX a

2275 ) +-=0

Again, on differentiating both sides w.r.t. x, we get
(dzy 5 d?y 4y d3y)

orx +
(

dx?2 “dx? “dx dx3
(&)
dx?
dy &y __(d’y\’
dx dx3

1+ +0=0

dx?
16 (d)

Given, y = (108¢osx Sin x) (10ggin » COS x) + sin~! 2x

1+x2
YA . .
Atx = —,logginx cos xis not defined.

Hence, we cannot determined the derivative at x = g
17 (b)




1(acosx —bsinx)
= tan~ -
Y bcosx + asinx

£_tanx
=tan"! (25
1+Etanx

=tan~! [tan {tan‘1 (%) - x}]

We have, x cos 8,y = sin 56

dy
~dy {gg _ Scoss0
“dx  dx  sin@
deo
d?y d (cos 59) de
= — = -5 — —_
dx? do \ sinf / dx
d*y —25sin6sin560 — 5 cos 6 cos 56
dx? sin3 6
d’y  dy
. 2T T — i = B=
~(1-x )dxz xdx 25sin56 25y
19 (c)

Lety = tan™?! (

v1+x—v1—x)
V1i+x+V1—x

1
Putx = cos20 =0 = Ecos‘1

X

y  — tan_l <

V1 + cos20 — /1 — cos 28
V1 + cos20 + 1 — cosZG)
V2 c0s20 —V2sinZ
V2 cos2 0 + V2 sin? 6>
cos B —sinB

cos 0 +sin6)

S>y= tan‘1<

>y =tan‘1<

R ) _1(1—tan6)
=tan™ " (——
y 1+tanb

=y =tan! (tan (g - 6))

On differentiating w.r.t. x, we get
dy
dx

20 (b)
)= -2)x—4)(x—6)..(x —2n)

Taking log on both sides in the given equation, we get

37




log f(x) =log(x — 2) +log(x —4)+...+log(x — 2n)
on differentiating w.r.t. x, we get
1 1 1

1 ! —
mf (x) = (x_2)+(x_4)+...+—(x_2n)
=> ff)=x-4)(x—-6)..(x—2n)
+(x—2)(x—6)...(x —2n)
++(x-2)x—6)..(x —2(n—-1))
~ f'(2) = (=2)(—4)...(2-2n)
=(=2)"112..(n—-1)=(2)"(n-1)!
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1 (a)

Given, x = 2cos0 — cos 20
and y = 2sin6 — sin 20

dx ) )

PT = —2sin0 + 2sin 20

andZ—g: 2cos0 — 2cos20
dy 2cos®—2cos28
dx —2sin0 + 2sin20

i cosO — cos 20
~ sin26 —sin®

(c)
Since, f'(x) > ¢'(x)
= 22%712]og2 > —2*log2 + 2log2
= 2% > -2%¥42
22X 4+2¥—-2>0
(2% —1)(2* +2) >0
2*-1>0 [+ 2¥ 4+ 2 > 0 forall x]
2*>1
x>0

(b)
We have,
xJ1+y+yVi+x=0
= x2(1+y)=y%2(1 +x)
= x%2 —y? = —x2%y + xy?
= (x -y +y) =—xy(x—-y)
>x+y=—xy

x dy AQ+x)—x 1
—_— =>—=— —_
1+x dx (1+x)2 (1+x)2

(c)

= 1/2) log(1+tan? x)

=
=
=
=

>y =

-y
= y=(sec?x)/? =secx

40




On differentiating w.r.t. x, we get

dy
— =secxtanx

dx
5 (a)

Given,

_ _ 13 _ 135 _1Y7
f(x)=%[x11 (x 31) +(x 51) +(x 71) +]
11 1+(x—-1) 1 x
= f(x):Z[Elog(1—(x—1) =gl (Z—x)
L1 1 [@-01-x(-D]_ 1
=>f(x)——><( x )[ (2 — x)2  4x(2 - x)

8
2—x

x3 3x?2
flx)=|1 4
p
= f(x) = x*(—6p> — 4p?) — x*(p° — 4p) + 3x*(p* + 6p)
= f(x) = —6p3x3 — 4p%x3 — x?p3 + 4px? + 3p?x? + 18px?
On differentiating w.r.t. x, we get

d
af(x) = —18p3x% — 12p%x? — 2xp3 + 8px + 6p?x + 36px

Again differentiating w.r.t. x, we get
2

%f(x) = —36p3x — 24p%x — 2p> + 8p + 6p? + 36p
Again differentiating w.r.t. x, we get

;—;f(x) = —36p3 — 24p? =constant

7 (d)

We have,

f(x) = arctan (xx_z—x—X>

2x _
= f(x) =tan! {x P 1}

1—x2*
— _ -1
= f(x) tan { P }
2x

= f(x) = —cot_l{1 _;x}

= £ = S ran T2

1— x2x

-
7+2tan_1(xx), if0<x<1

2

= fx) =4-

n
7—7T+2tan‘1(xx), ifx>1




-
7+2tan‘1(x"), ifo<x<1

= f(x) = —37
—— 2tan"1(x*), ifx>1

2
==

Clearly, f'(1) does not exist
8 (a)
We have,
fO+fO)+f(x)f(y) =1forallx,y €R ..(0)
Putting x = y = 0, we get
2f(0) +{f(0)}* =1
= {f(0)}* +2f(0)—1=0
—2+vV4+4
= fO) = ———"

= f(0)=-1++2

= f(0)=v2-1 [~ f(x)>0forall x]
Putting y = x in (i), we get

{f(0)¥ +2f(x) -1 =0forallx

= 2f(x)f'(x) +2f'(x) =0 forallx

= 2{f(x) + 1}f'(x) = 0 forall x

= f'(x) = 0 forall x[+ f(x) > 0 for all x]
9 (b)

Given, f(x) = e*, g(x) = sin"'x

Since, h(x) = f[g(x)] = eS™ *

’ _ ,Sinx 1
Now, h'(x) = e e

X x*(1 +log, x) forallx > 0,x #1

= h'(x) = h(x). —
h'(x) N 1

TR View

10 (b)
. _cos(x —4y)
AR cos(x + 4y)
cos(x —2m) cosx

"~ cos(x +2m) cosx
0
0x
11 (d)
Given, y = sin™ x cos nx
dy o
i nsin™ ! x cosx cosnx — n sin®™ x sin nx

=nsin™?!

x[cos x cos nx — sin x sin nx]
=nsin® txcos(n+ 1) x




12 (a)

Let f(x) = 3e?*

Now, f'(x) = 6e* = 2f(x)

Therefore, our assumption is true.

5 (2) = 3e¥%2 = 3¢*

13 (c)

y? =P(x) = 2yy' = P'(x) ..(0)
= 2y)y" +y'(2y") = P"(x)

= 2yy" =P"(x) - 2(y")*
= 2y3y" = y?P"(x) - Z(yzy’)2
RPN )%
[from Eq.(i)]

1
=2y*y" = P()P"(x) — 5 {P'(x)}*

RS
= P(x)P""(x) + P"(x)P'(x) — P"(x)P" (x)]
= P(x).P"" (x)
= zi< 3@> = P(x)P"’
ax\” axz) T (x)
14 (c)
Given, x = e¥**

1
= logx=(Qy+x) = ;=—+1

(@)
Lety = asin®t and x = a cos3 t, then
On differentiating w.r.t. t, we get

Y 3asin?tcost
dt

d :
and d—f = 3acos? t(—sint)

dy
cdy (E) B 3asin®tcost  tant
Tdx (d_x) " 3acos?t(—sint) an
dt

Again differentiating w.r.t. x, we get
d?y —sec?t
" 3acos?t(—sint)

sec*t
sint




16 (c)
Let u = sinx3? and v = cos x3.

On differentiating w.r.t. x, we get

du dv
— =cosx3.3x% and— = —sinx3.3x2
dx dx

du du/dx 3x? cosx s
y = = = —cotx

“dv  dv/dx —3x%sinx3

3

17 (d)

COS2 Sil’l2
COoSXx 2 2
2

1+sinx_(

X . X
cosf + smf)

cosz—sinE 1—tanE
2 2 2

= X . X X
cos§+51n§ 1+tan7

()

. _ 1-sinx
Given,= tan™!

1+sinx

= tan™
1+ cos T

. 1—cos(g—x)
(=

)

=tan! |tan (% - ;)|
o

dx
19 (a)
. logsinx
Given,y = g
log cosx
dy _ cotxlogcosx+tanxlogsinx

dx (log cos x)?
20 (d)
Given,y = 2%

dy _ _
== 2%,32%71210g 3 + 32%71, 2% Jog 2
=2%3%2%"1]og18 = ylog 18

32x—1




&y _dy

= dx? dx
= y(log 18)2

log 18
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(b)
y = sec™ ! (g) +sin™?! (i—:)

x—1 ) x—1
=cos_1( )+sm_1( )
x+1 x+1

T dy
S>2y== = —=0
y 2 dx

2 (a)

Since, f(x) = e8*)

= e8*) = f(x + 1) = xf(x) = xe8®
and g(x+1) =logx + g(x)

= gx+1)—glx) =logx ..(1)
Replacing x by x — % we get

1 1 1
(x+3) g(x—3) =toer -3
=log(2x — 1) —log2
g (x + %) —g" (x - %) =X (2x-1)2 -.(1D)
On substituting, x = 1,2,3, ... N in Eq. (ii) and adding, we get
N 1 L (1 1\d 1
' (W+3g) e (5) =i+ 5 o
3 (b)
We have,

4

log.(7x* —5x +1) _log, f(x)
log,(x* +4)  log. g(x)

toge(9) - L& ~10g, ) - £

(log g(x))?
_dy_ 1 {f’(x) ) yg'(x)}
dx logeg(x) (f(x) ~ g(x)
dy 1 14x -5 2xy
T dx log, (x? +4){7x2 —5x+1 x2 +4}
5 (@)

We have, y =tan~

y =log,z,,(7x* = 5x + 1) =

1 (V 1+x2—1>
X




secd —1
tan @

1—-cos@
=y =tan~ ( )—tan

sin @

d 1 d
().,

dx dx/,—o

2(1 + x2?)
6 (b)

Lety = /secVx

:y:tan‘l(

dy
=

7 ()

We have,

forx >0

forx =0

forx <0

sinx,
0,

—sinx,

forx >0

forx =0

forx <0

1,
Sgnx = { 0,
-1,

s~ g(x) = Sgnsinx = {

cosx,

0,
—cosx,
= g'(1) =cos1

8 (9

=g'(x) ={

),Where x =tan0

()3

1

2\/ sec\/E
(sec \/})3/2

i .secvx.tanvx. 7

4\/§

.sinx

forx >0
forx =20
forx <0

On taking log on both sides, we get

Iny = (Inx)?
On differentiating w.r.t. x,we get

9 (d)

ldy 2Inx
ydx

21nx_

X
2(x™*)Inx
x

= 2xInx~1[p &

dy
dx

X
dy
dx

Since, x = efsint and y = e’ cost

dx . ) .
— =e cost +sinte
dt

and % —elsint +etcost
dy dy/dt (cost—sint)

Cdx dx/dt (cost + sint)
[ (cost+sint)(—sint—cost)

d’y
dx?

(cost+sint)?

—(cost—sint)(-sint+cost)| dt
dx




—(sint + cost)? — (cost — sint)?
- (cost + sint)?

1
X :
et(cost + sint)
2
"~ ef(cost+sint)3

<d2y> -2 2
=> | — = g
2 ; 3

dx (x=m) e™(cosm + sinm) e’
10 (b)

We have,

f'(x) =sin(logx)andy = f (2x+3)

3-2x

,(2x+3 d /2x+ 3
(3 - Zx) XE(3 - 2x>
inflog (52 x =2 [ /() = sinlog0)]
11 (d)

1/2
Given, 7 = [2¢ + cos? (2¢ + 7]
dr [2 — 2 cos (2¢+%) sin (2¢+%).2]

2J2¢ + cos? (2(1) + %)

X
3—2x (3 —2x)2

dd

[1 — sin (4(1) i %)]
\/2(1) + cos? (2(1) + %)

1= sin(m+3)|

d
= (£)¢=n/4= J o

vy=1+x+x3+.. 0
. — 1 — (1 )—1
YT X T X
On differentiating w.r.t. x, we get
dy 1 1
—=- (D)=
dx (1 —x)2 (1—x)2
dy _ 1 1
dx y_(l—x)z (1—x)
_1-1+x x
(-2 (1-x)?

48




13 (a)

rrey _ pi FHR)=F(5)
f1) = lim ————

_ i O -G
= 11m

h—-0 h

1
_ fh) =5
= lim 2f () [———1
= 1024log2 = 2f(5)f'(0)
Againnow, f(2+4+3)=2f(2)f(3) ..(1)
1024 1og 2

2f(0)

=2x8X%f(3)

32log2 .
= fR) =g (i)

- f'(3) = lim log ZEX0TE)
-, NG
= l1im
h—0 h

=2f(3)f'(0)
32log2f'(0)

f'(0)

=64log 2 [from Eq. (ii)]
14 (d)

Let u =e*’and v = e2*~
On differentiating w.r.t. x, we get

du x? dv 2x-1
—=e¥  2xand—=¢ 2

dx dx ( )
. du e* 2x

Tdv  e2x-12

1

(Z_Z)(le) —1el-2+1 = 1

15 (b)

Given, x = log,t

s e¥=tand y+1=t? > y=e?*-1
On differentiating w.r.t. y, we get

dx
2e?*— =1
dy
dx 1
> — =
dy 2e%*
Again, differentiating w.r.t. y, we get




Given, y = cot™!(cos 2x)/?
dy -1 1
> = = X
dx 1+ cos2x 2+/cos2x
_ 2sinx cosx

2 cos? xv/cos 2x

X —2sin2x

R dy  tanx
dx  \cos2x
(dy) _1N3 2
Vi
X7

dx T \/1/_2 3

17 (c)

Polynomial P(x), satisfying the given relation can be taken as x
ie,P(x) =x
a5 1
=>P'(0)=1

18 (c)

y = (cosx?)?

On differentiating w.r.t. x, we get

d_ic, = 2cosx? (—sinx?)2x = —2x sin 2x?

19 (c)

We have,

f(x) =2%"1and g(x) = —2% + 2xlog 2

~ f1(x) > 9" (x)

=2 X 2% 1]log2 > —2*log2 + 2log2

=22 > 2% 42

=22 4+2¥-2>0

=>2*-1D)2*+2)>0

=22¥-1>0

=22Y>1=2>x>0=x€(0,0)




20 (c)

-1 Zx) -1 (3x—x3)
LetI:i tan (1_x2 + tan 1—3:2

dx _ 4x—4x3
()
1-6x2+x*

Put x = tan 6 the given equation

d
I = a{tan‘l(tan 20) + tan~!(tan 30) — tan"!(tan 40)}

_d e _d t -1 —_
—a( )—a(an x) =

1+ x2
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(a)
V1 —=sinx ++v1+sinx +1—sinx ++/1+sinx

= X
Y V1 —=sinx —+v1+sinx +1—sinx ++/1+sinx
_ 2(1+cosx) tx
© —2sinx €0 2

dy 1 5 X
s —— = —cosec” =

dx 2 2
2 (a)
Since, y = xS"*+4/x
Lety, = x'"* and y, =+x
Now, y; = x5"* = Jogy; = sinxlogx

On differentiating w.r.t. x, we get

. B = cosxlog x +lsinx
" dx & X

. 1
sSinx s
—=x cosxlogx + —sinx
R [ gx+- ]
. T
Sin+

N ( ) (n) 2 [ nl ‘IT+2 g
= (— — — —sin—
dx )y cos7 1085 T35

i 2 )
=—X—-—=
2w

Since, y =y, +y,
T dy dy; dy; dy

- At x_Z' dx dx  dx = dx

3 (@)

. 3at
Since, y = Tre?

On differentiating given curves w.r.t. t respectively
dy (1+t*)(6at) —3at?(3t?) 6at — 3at*
dat (1+t3)2 (1 41t3)2

53




dx _ (1+t%)(3a)-3at(3t*) _ 3a-6at?
and dat (1+¢3)2 T (14t3)2
. dy _ dy/dt _ 3at(2-t3) _t(2-t3)

T dx  dx/dt  3a(1-2t3) (1-2t3)
4 (d)
logx+loga+ 141

loga logx

1 loga

- xloga x(logx)?

(o)
We have,

8f(x)+6f(3)=x+5 ..(0)

Replacing x by %, we get
6f (1) +8f (3)=2+5 ..(ii)

Eliminating f G) from these two equations, we get
) = (s °y 10)
fe) = 28\% T
1
Ly =x2f(x) = %(8x3 — 6x + 10x?)

1
8 (24x% — 6 + 20x)

) Ll oa6-20 =2
=1 28 14

-
6 (d)
i — (1=
Since, y = Tx
On differentiating w.r.t. x, we get
(=1 1
l+xX——=—=—-V1—xX
dy _ 21—« 21+«
dx (V1 +x)2
dy 1 1—x

=— X
dx 1+x)V1—x2 1-x
dy
1—x¥)—=+4y=
= ( x)dx+y 0

7 ()

xy = ez(x_y)

~ylogx =2(x—y)

= y (logx +2) = 2x
2x

~logx +2

1
d_y: (logx +2)(2) — 2x.;
dx (logx + 2)?

y




_2logx+4—-2 2(logx +1)
~ (logx+2)2  (logx + 2)2

8 (a)
x =a(l+cosB), y=a(0®+sin0)
dx

= i Gdy— 1+ 0
Il a sin ,E—a( cos 0)
0

2
 dy _ 1+4cos® _ 2cos” -

—sin®  _pgip @ Cl
Zsmzcos2
0
—cot—=
2

] _d (dy) _d (d;/) deo
" dx?  dx\dx) do\dx/) dx
-4 (_cor® 1
_de( COtZ)'—asinS

1 0 1

_ 2
= —cosec”—. -
2 2 —asin®

d? 1
(52) =32
dx 9=72_‘ 2

9 (@)
Given, y? = ax? + bx + ¢ = ZyZ—z =2ax+b

dy\? d?
= z(d_ic/> +2y<d—x}21> = 2a
(2]
dx? dx
d’y 2ax + b\?
TYaxr T ( 2y )
d’y 4ay®—(2ax +b)’
dx? 4y?
d%y
= 4y3 z= 4a(ax?® + bx + ¢) — (4a*x? + 4abx + b?)

=Yy

d?y
= 4y3—= = 4ac — b?
Y dx?
3d%y _ 4ac-b? _
= y®——= = —,— =constant

10 (d)
Given,y =1 +%+$+xi3+. .= L

= y= ﬁ(GP series) (1)
dy _ 1(x—-1)-x1 _ 1

dx (x-1)2  (x-1)2

d 2 .
é = - i/_z [from Eq.(i)]

11 (c)
Given, f(x,y) = 2(x — y)? —x* — y*




On differentiating partially w.r.t. x, twicely
fr=4x—-y) - 4x3

S fix = 4 — 12x2

= (frix) 00 =4—0=4

Similarly, f,, =4—12y
: (fyy)(o'o) = 4 - 0 = 4

and fy, = —4+0

= (fxy)(o,o) = —4

|fxx fyy _fx2y|(0'0) =[4(4) - (_4)2| =0
12 (c)

2

y =tan™!

...+upto n terms
x+1)—x
=tan"! ( )

...+ upto n terms

= [tan"!(x + 1) —tan™?!

1+x(x+1)

1
+tan~?!

- —_l_
1+ x+ x2 x2+3x+3

o, x+2)—(x+1)
1+(x+1)(x+2)

x +tan"t(x +2) —tan"1(x + 1)

4+ tan"Y(x + n) —tan"Hx + (n — 1)}]
=tan '(x +n) —tan"lx

1 1

o y’(x) =

= y'(0) =
13 (b)
Let f(x) = x?
On differentiating w.r.t. x, we get
f(x) =2x
Given that, f'(a + b) = f'(a) + f'(b)

1+(x+n)? 1+x2

2
n
1+nz_1=1+n2

= 2(a+b)=2a+2b
=>2a+2b=2a+2b

14 (c)
Let y=(x+1"

d
ac n(x + 1)1

" dx
d?y
dx?

=nn-1)(x+1)"?

Similarly, % =nn—-1)(n-2)..3.21=n!

15 (d)

Given,y = 2%,32x"1

On differentiating w.r.t. x, we get
dy
dx

= 2%,32%"1]0g3(2) + 2%.3%*1]og2




d
= % = 2%.32%"1121og 3 + log 2]

Y _ J1og18

> — =
do ylog

16 (a)

Given, y:x2+i > y2=x%y+1

d d 2x
2y dy _ vy

d
:>2yd—z=y.2x+x Tx i~ 2yx?
17 (d)

(e*+e™)
— coshx
y = ( =

e*—e X)  sinhx
2

d
=y =cothx = ﬁ = —cosech? x

18 (c)

FFG)) = f(x—2)
= ||lx — 2] = 2]
=x—4 (x>20)
= gx)=x—4
~glx)=1
(b)

5F(x) + 3f G) = x 294 )

On replacing x by %, we get

1 1
s ssm=tea.q
FR)Esr@=242 2
On multiplying Eq. (i) by 5 and Eq. (ii) by 3 and then on subtracting, we get
3
~ 16f(x) = 5x == + 4
5x*—3+4x

= xf(x) = ——

~dy 10x+4
Tdx 16

dy _10+4 7

dxl,., 16 8

=Yy

20 (b)

f (logx) =loglog(x)
= 2 [fllogn)} = 1.1 = (xlog)™

x logx
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2 (a)
0, x=0
Given, f(x) = |x|>={x3, x>0
-x3, x<0

Now, Rf'(0) = ’lli_r% f—(h);f ©

and Lf'(0) = lim —f(_h_);f(o)

“Rf'(0) = Lf'(0) =0
~f'(0) =0
3 ()
log x, x>0
We have, y = log |x|= {log(—x), -
1
L B x’

Tdx ) 1 1
— (1) ==
— (D=,
1

(b)
We have, f(x) =x+2
~ f'(x) = 1forallx = f'(x) = 1forall x
6 ()
We have,
fx) - logx(los(;e x) )

log,.(log. x

= f(x) = “Togox

1 1
log, x X g% 2108 (log, x)

(log, x)?

=100 =

1 1 1
:>f’(€) :E—EXlOg(l) =E




7 (b)
Given, sin (x +y) + cos(x +y) = log(x + y)
On differentiating w.r.t. x, we get

cos(x +y) (1 + Z—i}) —sin(x + y) (1 + ﬂ)

d
1 d
- 0+2)
(x+y) dx
dy d?y
8 (b)

0

10—xtanx i (1Oxtanx)
dx

= 1Q-*tanx1X¥tanx oo 10(tan x + x sec? x)

= log 10(tan x + x sec? x)
9 ()
x3

. x?
G1ven,y=1—x+z—;...

dy_ de:

= = - _=
y ¢ dx

We have,

y =cos2xcos3x==[cos5x + cos x|

n

= g (c0s5 1) + A (eos )
“Yn = 2 ldan COSo X dxn COSX}

>V, =%{5ncos(ﬂ+5x)+cos(ﬂ+x)}

2 2

12 (c)
Given, f(x) = log,2 (loge x) = %logx(loge X)
1llog,1
= (x) = —108e 108 X
2 logex
x(m)—loge logexx%

(loge x)?




N f,(x) _ 1%—%logelog3x
T2 (logex)?

1 l—lloge 1
Atx =¢e,f'(e) = 5 8(1)2
> f'(e) =5
13 (d)
Given, f(x) = sinx, g(x) = x?
and h(x) = log, x
Also, F(x) = (hogof)(x)
* (hogof)(x) = (hog)(sinx)

= = h(sinx?)

= F(x) = 2logsinx
On differentiating, we get

F'(x) = 2cotx

Again differentiating, we get

F"(x) = —2 cosec?x
14 (c)

: _ 1

Given, x = cos 1( 1+t2)

and

= sin~1 (— )
y = sin <\/1+—t2
==tan ¢,
and y =tan"1t
_ dy _
.Yy =x=> i 1
15 ()
log i2 3+ 2logx
vy =R log(ejicz) R (1 - 6102)6)

1 —logx? 3 +2logx
a1 -1
tan (1 + logx2> + tan (1 — 6logx)

=tan"1(1) — tan"1(2logx) + tan"1(3) + tan"1(2log x)
~y=tan"1(1) + tan"1(3)
d?y
ZZ-0
7 dx?
16 (b)
— cin2 ~np—1) |17X
Let y = sin“ cot { 1+x}

Putx = cos® =0 =cos 1x

1—-cosO
= y = sin?cot™! /—
y = simeo 1+ cosO




=y =sin? cot™!

{(
\
(

= sin? cot™! tanz

m 0
:)y— i 3(___)
s 2 2

On differentiating w.r.t. 6, we get

dy_2 ) (n 9) (n 0
— = 4SIn E E CoSs E E
dy sin(mt — 0) sin©
= — = — = — =
do 2

~dy dy d6 -1

Tdx  dodx 2

Vl—xz( -1
2

17 (c)

In the neighbourhood of x = S\E we have

[x]=1

Therefore, in the neighbourhood of x = s\/g, we have

f(x) = sin {g [x] — x5} = sin (g ~ x5) = cos x>

= f'(x) = —5x*sinx®

s [T m*5 m T
:’f’< z) =-5(3) sing=-5(3)
18 (b)

Since, h'(x) = 2f (x)f'(x) + 2g(x)g' (x)
Now, f'(x) = g(x) and f"(x) = —f(x)
= f"(x) =g'(x)and f"(x) = —f (x)
= —f(x)=g'(x)
Thus, f'(x) =g(x)andg'(x) = —f(x)
h'(x) = —2g(x) g'(x) + 2g(x)g' (x)

4/5

=0,Vx

= h(x) =constant for all x
But h(5) = 11

Hence, h(x) = 11 forall x
19 (d)

X3

f) =11
p




d 3x2
= f=11
p
2 6x
= Wf(x) =1
p
d3 6
>—f(x)=|1
dx p
d* 0
>—Ff(x)=|1 -6 4
4
dx p pz p3
1 4
=24 |, | = 240" - 4w)

a* .
Hence, ﬁf(x) is a constant.
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