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dy
dy 4o 3asin’@cos y
Theref < == ——tan9=-3=
Sreore dx ~ dx  —3gcos’0sin® X
do
EXERCISE 5.6

If x and y are connected parametrically by the equations given in Exercises 1 to 10,
. o . dy

without eliminating the parameter, Find —.
1. x=2a y=at 2. x=acosO,y=>bcos

3. x=sint, y=cos 2t 4. x=4t,y=

Nl.];

5. x=1c0s 0 —cos 20,y =sin 0 —sin 20

sin> ¢ cos’ ¢

6. x=a@®-sinB),y=a(l +cosB) 7. x= \/—22‘,)}:\/—21‘
COos COos

t
8. x=d(008f+logtan5)y=asint 9. x=asecB,y=>btan 0

10. x=a(cos O +05sin0), y=a (sin 6 — 0 cos )

.1 -1 d
11. If xzx/asm ’,y=\/a°°S " show that & =2

dx X
5.7 Second Order Derivative
Let y =f(x). Then
d
=S ()

If f’(x) is differentiable, we may differentiate (1) again w.r.t. x. Then, the left hand

d(d
side becomes I (d_i) which is called the second order derivative of y w.r.t. x and

2
is denoted by % . The second order derivative of f(x) is denoted by f”(x). It is also
X
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denoted by D*y or y” or y, if y = f(x). We remark that higher order derivatives may be
defined similarly.

2
Example 38 Find %, if y=x+ tan x.
X

Solution Given that y = x* + tan x. Then

34
— =3x> +sec’x

dx
Theref ﬁ—i(3x2+seczx)
erefore 0
=6x + 2 sec x . sec x tan x = 6x + 2 sec’ x tan x
dzy
Example 39 If y = A sin x + B cos x, then prove that F+y=0.
X
Solution We have
LN Y
— = — B sin
I COS X sin x
4 Ly 4 A cosx—Bsiny
an PR dx( cosx—Bsinx
=—Asinx—Bcosx=-y
dzy
Hence —5 +y=0
dx
2 3 dzy dy
Example 40 If y = 3e* + 2¢%, prove that F—Sd—+6y=0.
X X

Solution Given that y = 3¢* + 2¢*. Then

dy
— =6 + 66 =6 (e* + V)

dx
d? y
Therefore F = 12> + 18e* = 6 (2e* + 3¢¥)
by
d’y dy
Hence F_S I + 6y =6 (2e> + 3e¥)
by

—30 (e + e +6Be*+2=0
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&y Ay

Example 41 If y = sin”' x, show that (1 - x*) ——x 0.
dx dx
Solution We have y = sin'x. Then
dy 1
CEEN(EES!
dy
1-x°) = =1
or ( ) I
d d
So —(\/<1—x2>.—yj=0
dx dx
d’y dy d >
1-x%) —=+—=-—({1-x* =0
or (-2 S+ (-
2
2
or (1_x2).d_g_ﬂ. X 0
dx” dx 21— x*
H (l—xz)d—zy—xﬂ—o
enee dx’ dx
Alternatively, Given that y = sin"' x, we have
§ =i (1-22) y? =1
1 1_x2 s L.C., X yl =
So (1-x%).2y,y, + £ (0—2x)=0
Hence (1-x)y,—xy,=0
| EXERCISE 5.7 |
Find the second order derivatives of the functions given in Exercises 1 to 10.
1. ¥*+3x+2 2. x*° 3. x.cosx
4. logx 5. X’ logx 6. " sin 5x
7. e*cos 3x 8. tan'x 9. log (log x)
10. sin (log x) 2

d
11. If y =5 cos x — 3 sin x, prove that d—g]+y=0
x
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