~

A2 SHIKSHA CLASSES

Subject : Math -11
Class : XII

BOARD ANSWER PAPER
Topic: 1. Differentiation

Total Marks : 20

Section - A (2 Marks)
Select and write the correct answer from the
given alternatives for each of the following :

d
1) If y=e"+logxthenEy atx=1is

Ans.d) 1 +e
y=e"+tlogx

. +
Ans: d) TG0 1+ (2x-1)

y=tan_l( 5x+1 ]
3—x—6x7

tan ! (IA ;l;j =tan' A+tan' B

S ( (Gx+2)+(2x-1) J
1-GBx+2)2x-1)
sy=tan'Gx+2)+tam™' (2x-1)
diff. w.rt.x.
dy 1 d
dx  1+(3x+2) dx

+;2i(2x—1)
I+(2x-1)" dx

Bx+2)

Ly !

o= =——_x(3x1+0
dx 1+(3x+2) ( )

1

+——x(2x1-0
1+(2x—1)2 ( )

dy 3 2
S = +
dx 1+(3x+2)> 1+(2x-1)

Section - B (4 Marks)

3F'dd_y'f x
) m dxl y=x

Ans. : y=x"

Taking log on both side
log y =logx”
logy=xlogx

Differentate w.r.t. t, we get,

lﬂ: x.l+logx.1
y dx X

@D =y(1+logx)
dx

4 =x"(1+logx)
dx

OR
If y= g">"* then show that

Ans. : Let y= emco(l x

Differentiate w.r.t.x ,we get




d - -1
_y_emcos xm

dx =

\/l—xzﬂz—my

dx

squaring on both side ,we get
dy ’
1 _ )CZ w — ,112 2
(1) L] =y
Again differentiate w.r.t.x ,we get

dy d’y (dyjz 2. dy
(1= )2 | | (20) =mt 2y
e ( x ) dx dx’ dx (-2x)=m’.2y dx

(l—xz)%—xgzmzy

N

d
... (dividing by2 2~
dx
2
Hence proved.

d
4) Find Ey ,if x=at? and y = 2at

Ans.:Ans: x=af,y=2at

Differentate w.r.t. ¢, we get,
dx dy
o 2at T 2a
dy _ (dy / dt)

dx (dx % dt)

_2e 1 @ _1
2at t dx t

Section - C (6 Marks)

L P
5) mddx’l y= 1+ 12

2x
= -1
y=sm (1+x2]

put x =tan @

Ans. :

O=tan'x

in”! ( 2tan @ j
Y 1+tan* @

=sin”' (sin20) =29

y=2tan"' x

dy 1 2

—=2. 2= 2

dx I+x° 1+x
OR

If x=esin3t , y :ecos3tshow that
dy _ ylogx
dx xlogy

cos3t

, V=€
Taking log on both side , we get

Ans. : x ="

cos3t

logx =loge™, logy =loge
log x =sin3tloge, log y =cos3tloge

log x =sin 3¢, log y =cos 3¢

Differentiate w.r.t.x , we get

1 )
lﬁ:?acos?at —Qz—Ssm?:t
x dt >y dt
@:3xcos3t, Q=—3y8in3l
dt dt
dy (dy / dt)
dx (dx /dt)
dy _ —3ysin3t
dx  3xcos3t
dy _ ylogx
dx xlogy
b =log x+~x7 +25 dy
6) X' +25-x find dx

Ans. :

yzlog(x—l— x’ +25)—10g<\/x2 +25 —x)

Differentiate w.r.t. x, we get




L LB T
dx  x/x* 25 dx

1 d D )
. S B 25—
\/x2+25—xdx( e

1 1 d.,
= < (x2425
X+ 425 2x+25 al¥+75)
I L dy2i95)
Ui +25 — x| 2/x2 425 9%
S S (aﬂ
x+\/x2+25 2\/x2—|—25

— ! ! .(Zx)—l
Jx? 25 — x| 24/x% +25

1 X
= (14—
x4 +/x” 425 Jx* 425
_ 1 x _1]
P 425 —x (/X +25
_ 1 X2 +25+x
x b +25| Jxr2s
B 1 x—A/x*+25
X2 425 —x| Ax*+25
_ 1 x*+25+x
x+\/x2+25 \/x2+25

N 1 a2 +25 —x
X2 +25—x| /x*+25

1 1 2
pu— + pu—
\/x2+25 \/x2+25 \/x2+25

y___2
dx  \x* 425

Section - D (8 Marks)

dx
Ans. :

Ans. :

1

X

dy _

8) If x”y% = (x+ y)*" show that

1d 1
p.—+q.——y: (p+q).—(l+—j
y dx X+y

7) Ifyis a differentiable function of u and u is
a differentiable function of x, then prove that

dy du

du’ dx

Let 5y and &y be the increments in u and
y respectively, corresponding to the
increment &y inx.

Now yis a differentiable function of # and
u is a differentiable function of x.

du du—0 Sy R dx -0 dx
Now, S_y:ES_yXS_u
ox Ou Ox

Taking limits as §x — 0, we get

du ox

& _dy du

I du dx Hence proved.

d’y

2:

0

X = ()
Taking log on both side , we get

log(x”.y") =log(x+y)""
log x” +log y* =log(x+y

)P*‘]

plogx+qlogy=(p+q)log(x+y)

Differentiate w.r.t x, we get

dy
dx




£+12=P_W(1+d_yj
X ydx x+y dx

P 94 _ptq prtqdy
x ydx x+y x+ydx

ad _ptady _p+tq_p
yvdx x+ydyx x+y x

q_p+qldy _p+q_p
y x+y)dx x+y x

. qx+qy—py—qy d_y: pxX+qx— px—py
y(x+y) dx x(x+y)

gx—py |\dy _ gx—py
y(x+y) )dx x(x+y)

dy _gx—py y(x+Yy)
dx x(x+y) gx—py

dy _y

dx x

Again differentiate w.r.t.x , we get

dy yj
.yl x| =|-pl
.dzy xdx Y _ (x {

L= __\X) -
dx X X x’

cd’y
X’

Hence proved.

=0

OR
If x =sinty = e™ then show that

d’y _dy
1-x)— —x———-m’y=0.
( ) dx* dx y
Ans. : Given that x=sint
t=sin"'x
andy=e™
y — emsin71x ___(i)

Differentiate w.r.t.x

dy d

msin~' x msin~! x d |
=—€ =¢ .mM—(SIn
dx dx ( ) dx ( %)

msin~!' x

g_m.e

dx V1-x?
NS ﬂ=my
dx

Squaring both sides

2
(1- Xz).(j—Zj =m’y’

Diferentiate w.r.t.x

---[From(i)]

(1—x2)i(ﬂj +(ﬂj = (1-x) = S ()
X

dx \ dx dx ) dx

(1= Xz)z(%)%(%} + (:—zj (-2x)=m’ (2}/)%

2 2
2(1—x2).ﬂ.d—g—2x(ﬂj =2m2yﬂ
dx dx dx dx

- dy
Dividing throughout by 2 3, eeet,

d’y _dy
1—X2 X = 2
( ) dx? dx

(l—xz).;— —=
X
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