SOLVED EXAMPLES

Ex.1

Sol.

Ex.2

Sol.

Ex.3

Sol.

Ex.4

If y = (1+x¥%) (1+x¥?) (1Y%, then dy/dx
equals-

(A) -1 (B)1  (C)x (D) Vx
y = (1+x¥?) (1xY%) = 1-x
dy/dx =-1 Ans.[A]

Ifx=a (0+sin0),y=a(1-cos0), g—g then

dy/dx equals -
(A)tan 0 (B) cot©
(C) tan l6 (D) cot 1 0
2 2
ax =a (1+ cos), ax =asin®
do do
) ﬂzdy/de __asine  _ nle
" dx dx/d®  a(l+cose) 2
Ans.[C]
eX
Ify=log , then dy/dx equals -
e* +1
1 1
A B) ——
) e’ +1 (B) (e* +1)2
e* -1
©€) — (D) None of these
e”+1

y =log e*—log (e* + 1)

=x-—log (e + 1)
X
A A Ans.[A]
dx e*+1 e*+1
Ify= _1 then dz—y equals -
x?—-a?’ dx?
3x? +a? 3x2 +a?
A) ——— B) ——
( ) (X2_a2)3 ( ) (XZ_a2)4
2 2 2 2
©) 2(32x +2a 3) (D) 2(32x +2a4)
(x“—a“) (x“—a“)

Sol.

Ex.5

Sol.

Ex.6

Sol.

Ex.7

2
dy__ 2x _ dYy
dx (XZ_aZ)Z dXZ

(x?—a?)?.2-2x.2(x* —a%).2x

(X2 _a2)4
2, .2
= —2(32)( +2a 3) Ans.[C]
(x*—-a“)
= M ,then ﬂ equa's_
secx +tanx dx

(A) 2 sec x (sec x — tan x)?
(B) — 2 sec x (sec x — tan x)?
(C) 2 sec x (sec x + tan x)?
(D) — 2 sec x( sec x + tan x)?

_ secx—tanx secx—tanx
secx+tanx secx—tanx

= (sec X —tan x)%/ 1

% = 2(secx — tanx) (sec x tan x—sec? x)
X

= -2 sec X (sec x— tan x)? Ans.[B]

If X \1+y +yv/1+x =0, then % equals -
X

1 1
) (L+x)? ®) (11 x)?
©) ) 1 > (D) None of these
+ X

Let us first express y in terms of x because all
alternatives are in terms of X. So

Xy[1+Y = —yJ1+X

=x* (1+y)=y* (1 +x)

=Xy +xy—y?x=0
= (X-y) (x+y+xy)=0

=>X+y+xy=0 (- x=Y)
Sy=— X
1-x
'ﬂ:_(l+x)l—2x.1:_ 1 ' Ans.[B]
dx (1+x) (1+x)

Ify=sin? ysinx, then % equals -
X




A) 2+/sin x
V1+sinx

© %,/1+cosecx

Vsin x
V1-sinx

(D) %,ll—cosecx

(B)

dy _ 1 1
dx 1-sinx 2+/sinx

Vl+sinx 1,/1+cosecx Ans.[C]
2Jsinx 2

Sol. . COS X

Ex.8 logx10, then the value of dy/dx equals-

(B) 10/x

Ify=
(A) 1x

(log , 10)? 1

©- xlog, 10 ©) (xlog, 10)

log, 10
log, x

.dy_Ig 1 1
a9 | og, 07 X

1 (log,10)?
xlog,10 " (log, x)?

Sol.  y=logx10=

__ (log,10)* Ans.[C]

xlog, 10

dy

Ex.9 Ifcos (xy) = x ,then ax is equal to -
X

y +cosec(xy) y+sin(xy)
(W) =220 ()

y +cos(xy) y+cosec(xy)
© =2 (D)

Sol. oS (xy)—x=0

dy _ —ysin(xy)-1 _ y+cosec(xy)
" dx —xsin(xy) X

Ans.[D]

Ex.10 If x?eY + 2xye* + 13 = 0, then dy/dx equals -

2xe Y7 +2y(x +1) ) 2% Y7 +2y(x +1)

(A) - v v
x(e? ™" +2) x(e? ™" +2)

Sol.

Ex.11

Sol.

Ex.12

Sol.

X=y
2e” "+ 2y(x 1) (D) None of these
x(e™ +2)

Let f(x,y) = x%¥ + 2xye* + 13

(©) -

2xe ¥ +2ye* +2xye*
x%eY +2xe*

Dividing Num" and Den" by e*

dy _  2e’ 7 +2y(x+])

Ans.[A]
dx x(e¥ ™ +2)

If x¥y*=1, then dy equals -
dx

A x(y+xlogy)
y(X+ylogx)

(B) - X(x+ylogy)
y(y +xlogx)

¢y Yy +xlogy)
X(x +ylog x)

(D) - y(y +xlogy)
X(x +ylog x)
Taking log on both sides, we have
ylogx+xlogy=0
Now using partial derivatives, we have

y(y+xlogy) ,
X(x+ylogx)

dy _  y/x+logy
dx logx+x/y

Ifx =g (y X

J then dy/dx equals-
x?

(A) x [1+ tan (log x)] + sec? (logx)
(B) 2x [1 + tan (logx)] + x sec? (logx)
(C) 2x [1+ tan (log x)] + x sec (log x)
(D) None of these

tant y—x2
X2

Taking logarithm of both the sides, we get

2
log x = tan ? (%J
X

X=e€

ns [D]




Ex.13

Sol.

Ex.14

Sol.

Ex.15

Sol.

=y =x2+x?tan (log X)
dy/dx = 2x+2x tan(log x) +x? sec?(log X). 1
X

= 2x [1+ tan (log )] + x sec? (log x).Ans.[B]

Ify = tan™ 3x—x° , then dy/dx equals-
(A) 3x (B) tan 3x
(D) 3tant x
g 3x=xE 1
y =tan 13 2—3tan X
—oX
% 1+3x Ans.[C]
If :sinl[ 2x ) then ﬂe uals -
y 1+x% )’ ax
A B
) 1+x2 (B) 1+x2
D
(O)- 1+x2
y=2tan?tx
d 2
d—)): :1+x2 Ans.[B]
Ify =tan? 14X +31-x° , then —equals
\/1+x —\/1—x dx
@w-— B
2V1-x2 1-x*
X X
©€) ——— (D) ——F—
vi-x* 241-x*

y = tan V1+c0s6 +~/1—cos@
V1+c0s6 —+/1-cosh

J , Where

x?=cos 0

~ tan cosB/2+sinB/2
cos0/2-sin6/2

— tant 1+tan@/2
1-tan06/2

Ex.16

Sol.

Ex.17

Sol.

= tan™! [tan (n/4 + 0/2)] = n/4+ 0/2

1
+ = cos ! x?

Iy
4 2
dy

1

Tax 2\/— \/—

Ans.[C]

If V1-x? +41-y? = a (x — y), then the value

of dy/dx is -

(A =X B VL
J1-y? V1-x?
(C)—Vl x2 (D) - l—y2

J1-y? 1-x?

Substituting x = sin 6 and y = sin ¢ in the given
equation, we get

cos 6 +cos o =a (sin® —sin ¢)

= 2C0S m.cosu = Zacosm.sinﬂ
2 2 2 2
= cot 9_;4) —a=>0-¢=2cot’a
=sintx-sinty=2cot'a
Differentiating with respect to x, we get
11 dy
Vi-x2  1-y? dx
1_ 2
gy _ y Ans.[B]
dx  J1-x2
Ify=sin? >, Z =tan* x, then the value of
1+x
dy/dz is -
B
(B) 1+x?
(C) 2 (D) None of these
=sin! —— =2tan’x
Y 1+x?
Ly 2
dx 1+x2

and z-tan‘lxzﬂz !
dx 1+x2




Ex.18

Sol.

Ex.19

Sol.

Ex.20

Sol.

2
SOz _dyldx 2 14XT 5 Ans[cl
dx dz/dx 1+x%2 1

Ify = \/S|nx+\/smx+\/smx+ ...... , then
dy/dx equals -
sin x COSX
A B
* 2y +1 ®) 2y-1
© cosXx (D) None of these
2y +1
Herey = \sinx+y =y?=sinx+y
o2y —: COS X +ﬂ = dy _ cosx Ans.[B]
dx dx 2y-1
Ify= X ....0, then equals -
a+ XX
b+
X
a+
b+....00
b a
A B
) a(b+2y) (B) b(a+2y)
©) a (D) None of these
b(b+2y)
Herey = XX = _X(b+y)
at a(b+y)+x
b+y
= aby +ay? + xy = bx + xy
= ay?+ aby = bx
= 2ay — dy +aboIy =b
X dx
ﬂ: b Ans.[A]
dx a(b+2y)
If """ then dy/dx is -
y
A B) 22—
A ® 5
©) % (D) None of these
y=e”
= logy=x+y = 10l—y=1+ﬂ
y dx dx
= v -y Ans.[C]
dx 1-y

Ex.21

Sol.

Ex.22

Sol.

Ex.23

Sol.

2
If x =acos®0, y =asin® 0, then 1+(%)

equals -

(A) tan’0 (B) sec?0
(C) sec 6 (D) |sec 6|
@S]

dx \do)\de

_ 3asin®0.cos _ _tan©

—3acos? 0sin0
. exp. = Y1+tan? 0 =seco

sin~!x

Ans.[D]

Ify= , then (1 x2) equals -

1-x
(A)x+y (B) 1 +xy
(€)1-xy (D) xy -2
From the given equation, we have
y? (1-x3) = (sin"! x)?
sin™t x

1-x?

= (1-x?) 2y % —2xy? =2
X

= 2(1-x)y % —2xy? =2y

= (1-x?) % =1+xy Ans.[B]

If (a +bx)e¥* = x, then the value of x3 —2.

) (y——sz

(C) x % -y (D) None of these

Taking logarithm of both the sides

log (a+bx) + y/x = log x
Now differentiating with respect to x, we get
dy
b “ax Y




dy _ o[ a+bx—bx ax
=X —-y=X =
dx x(a +bx) (a+bx)

Again differentiating with respect to x, we get

Xﬂ+ﬂ_g_ (a+bx)a—ax(b)
dx? dx dx (a+bx)?

d%y ax ) dy Y
-7 = = | X—- Ans.[B
dx? (a+bxj ( ax 7 [E]

;zjm equals -
2

X3

2

x° -1
(A) B)1

x% -4

2 2

X +1 x° -1
C D) e*
© x% -4 ©) x4

Sol. Derivative

= i[Iog e* + E{Iog(x —2)—log(x + 2)}}
dx 4

- %[H%{Iog(x—a—log(x+2)}}

3 4 x-1

=1+ - Ans. [A
4x2-4 x>-4 [A]
_ 2x -1 , o
Ex25 Ify=f|— and f' (x) = sin® x, then dy/dx
X +1
equals -
2
A) 2(1+x;); ) sin? [2);—1}
1+x%) X“+1

(B)

2+ x—-x2) . (2x—1j2
sSin 2
X +1

(1+x?)?

. 2x -1
(C) sin? [XZ +1)

. 2x-1 2
(D) sin (x%lj

Sol. ﬂzf,[Zx—lJi[Zx—lJ
dx x2+1) dx (x%2+1

Ex.26

Sol.

Ex.27

Sol.

Ex.28

_ a2 [(2X-1) (6P +1)2-(2x-1)2x
sin (x2+1j' 211’ Ans.[A]

If f(x) = |x—2| and g(x) = f[f(X)], then for
x> 20, g'(x) is equal to -

(A) 1 (B) -1
©o (D) None of these
~g(x) = F[f(x)]

= f{Ix-2}

=lIx-2-2|

Butx>20= |x-2|=x-2
= g(X)=|x-2-2|=x-4
g(x)=1 Ans.[A]

f(x) is a function such that f " (x) = — f(x) and
f'(x) = g(x) and h(x) is a function such that
h(x) = [f(x)]* + [g(x)]*> and h(5) = 11, then the
value of h (10) is -
(A) O

(©) 10

|1
(D) None of these

h*(x) = 2f(x) f* (x) + 29(x) g'(x)
= 2f(x) 9(x) + 29 (x) " (x)
= 2f (x) 9(x) — 2f (x) 9(x)
=0 [ " () =—f(x)]
=h(x)=c
=h(10)=h (5) = 11 Ans.[D]

If x = (sec ®— cos 0) and y = sec" 6 — cos" 0,

d 2
then (—yj equals -
dx

2 2
y +4 y +4
A —— B
*) n?(x*+4) ®) n(x” +4)
n’(y®+4)
©C€) ———— (D) None of these
X +4




D)1
Sol.  Here % =secotan 0 +sin6 ©e (D) /e
) Sol. =+ £nx=loge X, so
= tan 0 (sec 0 + cos 0)
f(x) = logx (10gex) = bg:ﬂﬂ
=tan 0 |/(secO—cos6)? +4 0
1 1
0 log X(j —log(log x) =
- xlog x x
d =f (X) = .
and d_g =nsec"Otan O+ ncos" 0 sin O (log x)
MECEER=S Ans.[D]

=ntan O (sec" 6 + cos"0) 1?2

=ntan @ \/(sec" 6—cos" 0)° +4

Ex.31 The first derivative of the function

=ntan o 4y’ +4
(sin 2x cos 2x cos 3x+logz 2*¥) wrt. x atx =
dy _ ntan@yy?+4 is -
dX  tanovx? +4 (A) 2 (B) -1
2 20,2 (C) -2+ 2m loge 2 (D) -2+ loge 2
= (ﬂj :w Ans[C]
dx X +4

Sol. Let y = sin 2x cos 2x cos 3x + log, 2**3

Ex.29 The value of the derivative of [x-1| + [x-3| at _ % sin 4x cos 3 + (x+3) 10g22

X=2is-
(A) =2 (B)0 = % [sin 7x + sin x] + x+ 3
(€) 2 (D) Not defined
% :% [7cos7x+cosx]+1
Sol.  Whenl<x<3, N ,
f(x) = (x-1) - (x-3) =2 (d_xj” = n [7cos7 m+cosn]+1
= f'(2-0)=0,f'(2+0)=0 .
~1(@2)=0 Ans.[B] =g Cel+l=-1 Ans.[B]

Ex.30 If f(x) = logx (/n Xx), then at x = e, f'(x) equals-
A0 B)1




