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CLASS 12TH-Ch-5
Exercise 5.7
-Second Part (Q11-17)

Here we need to do the differentiation of a function twice.




2
Ql1:If y =5 cosx -3 sin x, Prove that S—XYZ +y =0

Given:y = 5 cosx -3 sinx ...(1)

% = —8 sinx — 3 cosx

X

L. L. dzy :
Again differentiating w.r.t. x, 2 = —5cosx + 3sinx

X
=—(5cosx —3sinx)=—vYy

dzy
or —5 = —

dx v

2
d

dx2




Question 12:

2
If y= cos ™1 x, find d—Z in terms of y alone.
X

Answer 12:

Given that: y= cos 1 X,

— Ccos y=Xx , therefore,—siny % =1
— A L =—cosecy
dx siny
d2 dy

= @= —(cosec ycoty). ax

2

= =(cosec y coty).(—cosec y)= —cosec” ycoty




Question 13:
If y = 3cos (log x) + 4 sin (log x) show that x

Answer 13:
y = 3cos (log x) + 4 sin (log x)

Differentiating both sides w.r.t. X

d : 1 1

d—;);= -3 sin (log x) s 4 cos (log x) =
dy_

X 5= dx -3 sin (log x) + 4 cos (log x)

Again Differentiating both sides w.r.t. X

d%y , dy_

X 2 T ax

-3 cos (log x) % - 4 sin (log x) %

2

Yo +xy1+y =0




d2y  dy_

X@ t 3 -3 cos (log x)}—li- 4 sin (log x)}—lc
X%+%= -[3 cos (logx)%+4sin (log x)%]
X%+%= -y

Xﬁ+g+y=0
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Q14:If y = Ae™ +Be™ , show thatd (m+n) +mny =0
dx2 dx

Given that: y = Ae™ +Be™ , therefore,

g;); = cﬁc (Ae™ +Be™) = mAe™+ nBe™
2

=> 3 Z = oﬂc (mAe™+ nBe™ ) = m?Ae™*+ n?Be™
X

d2y dy . day
Putting the value of —5 2 and == dx de (m+n) O +mny we get

LHS = (m?Ae™+ n?Be™ ) — (m+n) (mAe™+ nBe™) + mny
= m?Ae™+ n?Be™ —(m2Ae™+ mn‘Be™ +mnAe™ + n? Be™)+ mny
= —( mnAe™+ mn?Be™ )+ mny ,
= —mn(Ae™ + Be™ )+ mny = —mny+mny = 0 = RHS




2
15. Ify = 500e’*+ 600e 7, show that % = 49y,
X

Sol.
Given: y = 500e !X+ 600e~1X ..
3—3{’ = 500e1X(7)+ 600e ~1X(-T)

=500 (7)e!*- 600(7)e ¥

2
% =500 (7)e!*(7)— 600(7)e ™ IX(~7) = 500 (49)e X+
X

600(49)e 1%

2
or d—Z =49 [500 e7X+ 600 e_YX] =49y By (1))
dx

d2
_01‘_—1_‘4'9y

A2 -




2

dzy dy
y
Q16: If eY (x+1)=1,show that 2 (dx) .

e¥ (x+1)=1,
Differentiating both sides W.I.t.X

dy d
N x+1)+(x+1 —eY— 1
( ) ( ) dX e.y. +eY dYX +e.y. dY:
dx dx
dy _
= e¥ +(x+1)e¥Y =2 =0
dx eY +e¥ % (x +1)=0




= d2
dxg :
dx( xi)
) +1
- (x+1)
% 1
1. d
) - (x+
- 0-—1 1) 1)
(x+1)2 ) 1
-, %y (X
dxg | +1)2
(-1 °
x+1)
= d2
ay
dx2 - (¥)2
X




Question 17: If, show that (x2+1)2 y, + 2x (x2+1)2 y| = 2.

Answer 11: 1
_1X)2 dy 2tan

= (tan -
y=( dx 1+X2

> (1+x2) 3 dV =2tan"! x

2
2,d%y  dy d 2)- 9 —1
= (=) dxc2 T dx dx (1+X )_ gx(étan = x)

d?y d 2
Z B 2X= ——
dx 1+x

= (1+x2)

o d2y

2 +2x(1+x2) =2 | (x2+1)2 y, +2x (x2+1)2 y; = 2
X

= (1+x2)
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