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Assignment — 10

Topic: Partial Derivative

(Disclaimer: The purpose of these Al-generated responses is just education and reference. Utilise them to grasp topics and structure, but
always rewrite in your own words and double-check the content before submitting. Academic misuse is not the creator's fault.)

Question 1: Explain Chain Rule for composite functions.

Solution:

dz 0zdx 0zdy

Ifz=f(x,y)and x = g(t),y = h(t), then It " oxde +@dt

. . du. .
Question 2: Flndd—l:lfu =x2+y?+2z% x =e?,y =e?cos 3t,z = e?'sin 3t

Solution:

Step 1: Compute partials:

au_z au_z au_z
ox x'ay_ Yoz =

Step 2: Compute derivatives:

d_x: 2e%t dy

dz
= 2e?'cos 3t — 3e?!sin 3t,— = 2e?sin 3t + 3e?'cos 3t
dt dt dt

Step 3: Apply chain rule:

du
i 2x(2e%") + 2y(2e?tcos 3t — 3e?sin 3t) + 2z(2e?'sin 3t + 3e?cos 3t)

Substitute x = e?t, y = e?*cos 3t, z = e?'sin 3t:

= 4e* + 4e*'cos ? 3t — 6e*tcos 3tsin 3t + 4e*tsin 2 3t + 6e*!sin 3tcos 3t

Simplify: 4e*t + 4e* (cos % 3t + sin 2 3t) = 4e*" + 4e*t = 8e*

8e4t
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Question 3: The height of a right circular cone is 15¢m and is increasing at
0.4cm/s. The radius of the base is 10cm and is decreasing at 0.6cm/s. Find the rate
of change of volume.
Solution:
Step 1: Volume V = gm‘zh
Given: h = 15,7 = 10, £ = 0.4, £ = —0.6

dt dt

Step 2: Differentiate:

av 1 dr ,dh

Fri §n(2rhE + r? It

= %7‘[(2 -10-15-(—0.6) + 100 - 0.4)
1 1 140m

= gn(—180 + 40) = §7r(—140) = — cm3/s
1407

3

Question 4: Ifu = f(x —y,y —x,z — x) prove—+ +5_ 0

Solution:

Stepl:Letp=x—-y,q=y—x,r=z—x.Thenu = f(p,q,7).
Step 2: Compute partials:

=h 1tfe D+ CD=fh~fo—F

a_
Ju
a__fp ( 1)+fq 1+fr 0__fp+fq
Ju

o, o0t fe 0+ fr-1=F

Step 3: Sum: (f, — fa—f)+ (L +f)+ () =0

Shown
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Question 5: Using partial derivative find Z—z for xe¥ + sin (xy) + yln 2 =
0 at (0,1n 2)

Solution:
Step 1: Let F(x,y) = xe” + sin (xy) + yln 2.
Then 2 = — &

dx Fy

Step 2: Compute:

F, = e” + ycos (xy), F, = xe” + xcos (xy) + In 2

Step 3: At (0,In 2):

F,=e™2+In2-cos 0=2+1n 2
F,=0+0+In2=1In2
dy 2+In 2
dx  In2
2+1n 2
~ In2

Question 6: If yx¥ = sin x then find Z—z

Solution:
Step 1: Take natural log: In y + yln x = In (sin x)
Step 2: Differentiate implicitly:

1d d COS X
——y+—ylnx+z= .
ydx dx x sinx
dy 1
d—i](;+lnx)=cotx—g
dy cotx—%
dx 1.

=+1

v n x
cot x — 2
- X
l-I—lnx
y
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Question 7: If sin (xyz) + x3y?z% 4+ In (x* + y? + z%) = 0 find %, ‘;_32’, Z_i’
Solution:
Step 1: Let F(x,y,z) = sin (xyz) + x3y%z% + In (x? + y? + z2).

Step 2: Compute partials:

F = Y .
. = yzcos (xy2) + 3532 + o
E, = xzcos (xyz) + 2x3yz? + 2y
y Y y x2 +y2 +Z2
— 3,,2 2z
E, = xycos (xyz) + 2x°y Z+x2+y2+22
Step 3: Apply formulas:
oz__Eoy__EW__E
ox E, 0z E,’ 0x E,
E K
Fqu Fyl

SRl
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