MATH2010 Advanced Calculus I

Solution to Homework 7
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Solution.

(a) By using the Chain Rule,
dw Owdr Jwdy Owdz

dw _Ow dz B 1 -1
- 9 + ay dt + 57 dt = (—ycoszy)(1) +( xcosxy)(t)+(1)(e )

1
=—(Int)cos (tInt) + (-t) cos (tIn t); +e'™ = —(Int) cos (tInt) — cos (tInt) + e

By expressing w in terms of ¢ and differentiating directly with respect to t,

ci;: = %(et_1 —sin (tlnt)) = "™ - cos (tlnt)(t% +Int) =e"™' — (1 +1Int) cos (tInt)
(b) % =™ —(1+In1)cos(1ln1) =€’ = (1+0)cos0=1-(1)(1) =0
t=1
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Solution.

(a) By using the Chain Rule,
Ow Owdr Owdy Owdz

ou _%6u+87y8u+aau

2x . 2y . 2z
= (m) (ue’ cosu + €' sinu) + (m) (—ue’ sinu + ¥ cosu) + (m) (")

2ue” sinu (ue® +e¥sinu)

= ue’ cosu + e’ sinu
(uevsinu)? + (ue? cosu)? + (uev)?
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2ue
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= (7) (ue’sinu) + (7) (ue’ cosu) + (ﬁ) (ue”)
x +2z

2 +y? + 22 2 +y? + 22
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) (ue sinw)



: ( (ue¥sinu)? + (ue’ cosu)? + (uev)2) (ue” cosu) + (

=2

2ue’ cosu

2ue”

(uevsinu)? + (ue? cosu)? + (uev)?

By expressing w directly in terms of u and v before differentiating,

w =1In((ue”sinu)? + (ue’ cosu)? + (ue’)?) = In (2u
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(u,v)=(-2,0) (u,v)=(-2,0)

Solution.

(a) By using the Chain Rule,

ou

5 "

i

ou
oy

N

ou

822

Vi-p?

0udp Oudy oudr
Op0x Oqdx Or Ox
el”

ou ap ou aq ou or
8p 0y 8q ay ar 8y
el”

Qudp Oudy  ouor
Op 0z 90q 0z Ordz
el”

(cosz) + (re?” sin™' p)(0) + (ge?" sin™' p)(0) =

(0) + (re? sin! p)(2zIny) + (ge?" sin” p)(—;

262”) =In2+2Inu+ 2v.
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(coszx) = W

By expressing u directly in terms of x,y and z before differentiating,

u=y*xif -3

Hence, a—z =9~ ZZ =2y e =2y, 92
) 5 -(3) -2

Tlay.)=(3.4.-4

ou 1 ™2

o -Gy -T2
Yl(@y.2)=(3.3.-1) s

ou T 1 m™2In2

ou (T Nin[ =)= 1Vee
92 (P2 n(z) 4

us
<x<2.

(z,9,2)=(F,3-3)

au (Iny)y*z = zy* Iny.

ymw

=y*if - <z<3
1 1 1 1
(0) + (re?” sin™? p)(z2§) + (ge?” sin~? p)(0) = (re?” sin™? p)(z2§) = (;yzx) (z2§) =yt

- (Sve) @stny) + (Pny)ya)(-5) = oy Iny
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Solution.

Let F(x,y) =2y +y? -3z - 3.

Fp(z,y) =y -3, Fy(x,y) =z +2y.
dy Fr  y-3

Then, == =-—— = .
de  Fy T +2y

dy __1-3

ATy TEH2
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Solution.

xerzy—yem—x—y+2:0
2
Let F(x,y)=xe® Y —ye® -z —y + 2.
F.(z,y) = 2x2ye‘"’32y +emY - ye® -1, Fy(z,y) = 23eTY — % — 1,

The dy  Fx _ 2x2yel2y +eY - ye® -1
n, — =-—— .

de  Fy x3e®y —e% — 1
d 2 1 1_ .1 _ 1
ay _ _eJlre—le —% 1
AT y=(1,1) ¢ -e -1
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Solution.

Let x:tsz,y:§ Then, w = f(z,y).

8w_6w8x ow oy Of af s
ot 8z8t+8y8t 92" y)(s)+ (”)(

s $2)2 s PRI
- n)(s?) + () (-5) = (1525)(s7) + (“ ))<-f R i
ow Owox 8w8y of
T Ly >(2ts>+f(a:y><>
2)2 55t

—(:cy>(2ts>+<f>( ) = (52 (2ts) + (“3
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Solution.

() =2ster 2L 2

ow Owdr Owidy .
(a) il 8—ya——fzcosﬂ+fysm9
100 1 (0wdr 0w 0) 1
rod  r\0x a0 Oy oo
(b) g—wsinﬁ = fosinfcosf + f, sin® 0
r

cos 6 dw = —fmsin90089+fycos29

r 00
Then, éﬂ,—wsil[10+ ﬂa@—w = f,(sin® @ + cos® 0).
T

f. = sin Hraw cos b Ow
= g

or r 00

Thenvai—fxcose+(51n96£ C08937w) inf = fxcost9+(sln 08710 Maw)
o Seosd o’ o 0cos0 du’ r

zcosf = 1_-297_M7w: 297w_m7w

Freonf= L= 00, a6 " Uor T
Ow sinf ow

—cosfZY ow
Ja=cosO5o - == 54

— (fo(—rsing) + fyrcosf) = —fy sin@ + f, cosé




Ow sinf ow Oow cosf Ow

©) ()" + () = eost G - SET0Y - nd g+ 2T
ow sinfcosf Ow dw sin“ 6, Ow ow sin # cos 8 Ow Ow
_ 29(9Wy2 _oSIMOCOST Ow ow sl 0 0w, 2 oWz | oS cost ow ow
(cos 6(87’) r QT(99+2 72 (60))+(Sm 0(81") " r 3r69+
Jw sin“ 6 + cos” 0 , Qw ow 1 0w
2 . 2 2 2 2 2
= (cos” 0 + sin 0)(5) +T(%) :(E) +7T2(%)
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Solution.
F(x :f t,x)dt
@)= Jjoo62)
Let G(u,x) :f g(t,z)dt where u = f(x).
G  0Gdu 0G dx u
/ _ Y duan O dt /
Then, F'(z) = 5 - Bu d + 5 du g(u,z) f'(x) + [a gz (t, x)dt.
1 2?2
For F(:C)=f \/t3+x2dt=—f Vi3 +22dt, let g(t,x) = V3 + 22, u=2%a=1.
z2 1
u H a? x
) = 3., 2 Y S 20 = 2\3 4 2
Hence, F'(z) = —(Va? + 7 (23:)+f1 VB dt) = (V@ e (23;)+f1 Tt

1 x
=20Vl + 22 + —dt
z2 /13 + 22
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Solution.

(a) Let f(w,y,2) =2 +2zy — 9> + 22
fo(w,y,2) =22+ 2y, fy (2,9, 2) = 22 - 2y, f.(2,y,2) = 2z.
fz(17_133) =2-2= Oafy(17_173) =2+2= 4af2(17_173) = 6.
Then the tangent plane is given by 4(y—(-1))+6(z-3)=0=>2y+32=7.

(b) Normal line : (z,y,2) = (1,-1+4t,3 + 6t)
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Solution.

(a) ye* + zeV —z=0
Let f(x,y,2) =ye* + 2V — 2.
fa(z,y,2) = ye*, fy(x,y,2) =€ + 2yzey2,fz(x,y,z) =¥ - 1.
f2(0,0,1) =0, ,(0,0,1) =e® =1, £,(0,0,1) =€ = 1 = 0.
Then the tangent plane is given by 1(y -0) =0 =y = 0.

(b) Normal line: (x,y,2) =(0,0+¢,1) = (0,¢,1)
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