Derivative (2nd order)

For answers & solutions, visit: this link (https://jsarkar.com/chapter/2nd-order-derivative)
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2 2 , dy o
1) If ° + y° = 25 then find the value of — atz = 0
dx

2

T

2) If x = acosnt — bsin nt, then find the value of F
t

2

1 dy Yy
3) If y = —x—— then show that — is constant
2 dz dx?

dy d’y .
4)1f 2y = x| 1 + — ), then show that — is constant.
dlE dx2

. d*y
5) If y = sin 3x cos 4« then find F
x

i1 : "y _r
6) If y = tan™ " (secz + tanx) then find the value of — atz = 1

dz
2g d?y v
7)If — = w and — =, then show that — = 3
dy dy dx u
d*p
8) If pv® = ¢ where a, c are constants, then show that v2—2 =a(a+ 1)p
v
A d*Vv 2 dV
9)IfV = — + B (where A, B are constants) then show that + ——=0
r dr? r dr
log x _ d?y
10) Ify = then find the value of —
T dx z=1
1 d?y
1) Ify = e=, then find —
dr

12)If F(z) = f(x) - ¢(z) and f'(z) - ¢’ (z) = a where a constant, then prove that
F’ 7 2a

F 7 4 e

<
©-

d? T1Ys — YT
13) If z = f(t) and y = g(t) then show that v _nw 3y1 2

dz xy

[\
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14) If £sin @ + ycos @ = a and x cos @ — ysin§ = b, then show that value of
de d*y d’z dy

20 . 102 — 102 -%isconstant.
d2
15)If & = ¢ + 2,y — > — 3¢ then show that —2 — 5
da? 4(t +1)
16) If by = logtthenshowthat “¥ 1+ (WY oo T
)Ifx = cost, y = logt then show a$+ iz ] = a =3

2
17) If £ = acos 2t, y = a sin 2t then find the value of °y in form of ¢

dz’
d? d
18) If £ = sint, y = sin kt then show that (1 — mz)d—‘g — xd—y + k*y = Owhere k is a
- x
constant
2y 4%y dy
19) If & = tant and y = tan pt, then show that (1 + = )F + 2(x — py)d— =0
- x
t . t 2 d2y dy
20)Ifz = e'sintand y = €' cost then show that (z + y) — = 2| z— —
dx? dz
. d?y T
21)If z = a(f + sinf), y = a(1 — cos ) then the value of 3 atf = 7
x
2y, -
22) If x = 2cos @ — cos 20 and y = 2sin # — sin 26, then find the value of F atf = 3
x
23)Ifx = a(f — sinf), y = a(1 — cos ) where a is constant. then prove that
d? 6
2y—z2/ +esc?i— =0 [csc is abbreviation of cosec]
dx 2
2y ﬂ.
24)If z = a(cos @ + Osinf), y = a(sin @ — 6 cos 0) then find the value of - atf = 7
x

25) If x = asin260(1 + cos 26) and y = a cos 26(1 — cos 26), then prove that
3

d 2 d2 d 21 2
1+ (_y) — sec? 6. Then show that 4a00530—32/ = [1 + ( y) ]

dx dx dz
d*y g,
26)Ifz = acotf,y = , then show that —- = —sin” fsin 3¢
z? + a? de? a
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d*y dy

27) If y = e*(sinz + cos x) then prove that — — 2—— + 2y = 0
dx? dx
1 d? d
28) If y = 2 log — then prove that m—g — 2_y + 322 =0
x dx dx
29) If 1 2 then show that z3 d’y dy \*
=zlo en show that z°— = —r—
Y &\ a + bx dx? Y dx
d?y Az +y)

30) If x + y = e® ¥ then show that S = 3
dz (x+y+1)

3
o\ 5
2 2 2 (1 + yl) ’ _ . .
31) If x° + y° = a” then show that y— = — a where a is constant and y1, y2 are first &
2

second order derivative

1 1 d2y dy
32) Ify3 3 = 2z, then prove that 2 _1 — =9
Wy +y . then prove that (a” — 1) 75 — @ = %

3=

1
33)If 2z = y™ 4+ y ™, then show that (:132 — 1)y2 + xy = mzy

: 5 d%y dy ?
34)If (a + bz)ev = x, then show thatz”— = |z— —y

dx dx
1 | dy d*y
35) Ify = then find the value of | — and | —
1+£B—|—m2—|—$3 dw =0 x2 =0
d? h? — ab
36) If ax® + 2hay + by* = 1, then show that Z; = a 3
dz (hz + by)
d’y | dy
3N Ifz\/1 4+ y + y4/1 + x = 0, then show that (1 + x)F + 2d— = 0 and
- x
d?y B 2
dz*  (1+2)°
38)If \/y + @ + +/ (ci tant), then sh hat LY _ 2
x — x = c(cis a non-zero constant), then show that — = —
Yy Yy 1 2
d? d 1
39)Ify = v/z + 1 — /z — 1, then show that (z* — 1)_y I - —y
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40) Ify = (:13 + vz? — 1) then show that (1 — wz)yg — xy; + m2y =0

m
41)Ify = (:c + 41+ m2) then show that (1 + mz)yz + zy; — m?y = 0. Then find the value

5 2 d*y dy
42) Ify = [log(m + vV + 1)} , then show that (1 + ) I 5 T Iz =2
x

43)Ify:A(93—|— x —1) —i—B(m— a:2—1) then prove that

d?y dy
(1—m)——m—+wy—0
dz? dx
2 d’y dy
44)If y = cos{mloge<w + vz + 1)] then show that (ac + l)d— + J:d— +m’y =0
T x
d? sin® z + cos
45) If sinx 4+ cosy = 1 then show that —’Z = — —?i: Y
dx sin” y
d2 2b2
46) If p*> = a® cos® @ + b? sin® @ then show that p + p_2
d92 p3

2

P Y dy 2
47) If y = sin(sin z), then show that —= + tanz—— + ycos“x = 0
dz? dz

48) If y = z sin x then show that z2ys — 2zy; + (2 + :1:2)3/ =0
49) If logy = sin ! z then show that (1 — mz)yz —zy1—y=20

in~* 2 d2y dy 9
50) Ify = €™ ¥ where ( —1<z< 1), then show that (1 —x )—2 — d =m-y
dzx z

51)Ify = ™% ' then show that (1 — :1:2):1/2 —zy1 —miy =0

52) Ify = sin ! z then find the value of (1 — :c2)y2 — Y1

sin !z d?y dy
53) If y = ——, then show that (1 — T )—2 —3z— —y=20
V1 — 2 dz dx
d’y  dy
. .1 2
54)If y = sm(2 sin cc) then show that (1 —z )w =T - 4y
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55)Ify = sin(m sin ™! :c) then show that (1 — :c2)y2 — zy; + m2y =0

d?y d
56)If y = cos(2sin*1:13) then prove that (1 —z )—2 — a:—y +4y =20
dx dx

57N Ify = cos(m sin ™1 :c) then show that (1 — w2)y2 —zy1 + mPy =0
2
58) If y = (sin_1 a:) , then find the value of (1 — a:2) — —x— +14

59) If y = (cos ! 33)2 then prove that (1 — z®)ys —zy; —2 =0

60) Ify = (tan ' z)” then show that (1 + )"y, + 22 (1 + 2)y; —2 = 0

2

2 d”y dy

61)Ify = (cot_1 a:)Q, then prove that (:c2 + 1) — + 2:1;(31; + 1) —2=0
dx? dx
d? d
62)Ify = (sin_1 zr:)2 + (cos_1 w)z, then show that (1 — :c2) J_ x J _ 4
dx? dx
63) Ify = asin 'z + bcos !z, then prove that (1 — xz)y2 —zy; =0
121 3+ 21 d?
64)Ify = tan ! - 2087 + tan ! St2osx , then show that 9 _ 0
1+ 2loge 1—6logz dz?

65) If y = a cos(log z) + bsin(log ), where a & b are constants, then prove that
d2 dy

=2 -~ +y=0
dz? dz

d? d
—y—l—(3—2n)xd—y+(n—1)2y:0

66) If y = " ! log x then show that 2
dz? Z

d? 2(1+ ¢°
67) If y = tan(z + y) then show that :g = ( - )
dx Y

68) If sin(z + y) = kx where k is a non-zero constant, then show that

d’x g (daz +1>3 _ 0
dy2 dy

1 d? d d?
69) If = — and y = f(x) then show that —f — 9,8 a0V
z dz” dz dz’
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70) Ify = f(x) and logz = z, then show that 2

2

2

dz?

dy_

71)Ify = €“ and u = f(x), then show that —g = [

dx

2

d
72)Ifx = e’ and —32} + p2y = 0, then show that 2

dt
1 1+t d?
73)If s = —log St , then prove that a3
2 1-—1¢ dt?

2

d’y dy

d=? dz

d?u N du
daz? dz

d-y dy

dx

; T Z + Py

dx

B ds \ 3 d2t
N dt | ds?
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