18.02 Practice final-Solutions

Problem 1.

P (1717_1)7 Q : (172a0)3 R: (_272a2)

PQ=<0,1,1>PR=<-3,1,3> PQOxPR=| 0 1 1
-3 1 3
Plane: ’ 20 — 3y + 3z = —4‘ (substitute any of the pts. into 2x-3y+3z=d)
Problem 2.
1 0 ¢
2 ¢ 1|=@2-20-(-1)=1-¢ - | |=0&[c=x+l]
1 -1 2
Lo 2 1 0 1
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2 Cofauctor‘1 _1‘1,det12 =-3 .. 3
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Problem 3.
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O-ﬁ’:O-Cj—I-QP, 0OQ =a < cosb,sinf >, Cﬁ)’:a9<72,72>
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Problem 4.

2 2
x = a(cosf + 9\2—f)7 y = a(sinf + %)

¥ =< 3cost,bsint,4cost > U =< —3sint,5cost,—4sint >

7] = V/9sin®t + 16sin’ t + 25 cos? t= . Passes through yz plane when 2 = 0,

- when cost =0: = g 37” - at (0,£5,0)
Problem 5.
w=a%y —ay3,P=(2,1)

a)Vw = (2zy — y°)i + (2° — 3zy?)j
= . . [ dw , L 3i+4) |1
Vw, = 3i — 27, <d$)p (3i — 29) 3

(.01)=

Aw ~

G| =



Problem 6. 22 + 2y% + 222 =5, Vo =< 2z, 4y, 4z >=<2,4,4 > at (1,1,1)

tan. plane: |z + 2y + 2z = 5|, dihedral angle 6 (angle between normals) :

1,2,2 A~ 2
cosh= St g 2 ’0:cosfl(2/3)‘
3 3
Problem 7.
Minimize 22 + 3% + 22, with2z +y—2—-6=0 @
2¢ = 2\
Lagrange equations: 2y = A substituting into &: 2A + % — (_7’\) =6
2z = —=A
A=2. Ans: (2,1,-1)
Problem 8.
— Uy — . 9z _ .
g(l’,y,Z)—37 (v.g)p =< 27_17_1> .. gr""_gz%—oa at P7

0z — 0z -2
) 9z = 0. 1

Problem 9.

3 09 ) 9 VT )
/ / xe ¥ dydx :/ / xe ¥ dxdy
0 Ja2 0o Jo

1 Vi
Inner : [Qer_yz] = 5?/6_3’2,
y = o ’
r = Y 10 )
. ¢ _ —81
Outer.l— 1 ]0—4[1—8 ]
Problem 10.

1 T 2cos @
Circle is r = 2cosf. Integrate over 3 region: 8/ / r2 - rdrdd
o Jo

or 4/_’1/_._]

Problem 11.
%de — Qdzx [or j{—Qd:z: + de}

b) By Green’s Thm: above= // (P + Qy)dzdy = // (a + b)dzdy = area of R
R R

o [ax5=1]




Problem 12.

F:G///C‘;Sf-5-p2sin¢dpd¢d9

2m
d=z=pcos¢p .. F= G/ / /pcos ¢ sin ¢ dpdpdf =

z B 1
=G-27- / cos? ¢ sin pd¢ - / pdp =G -2m - { C(;S ¢] . [1;)2} =
0 0

2" ]y
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Problem 13.

Line from P: (1,1,1) to Q : (2,4,8) is:

x =14t y=1+3t 2=1+T7t(since PQ =< 1,3,7>)0<t<1. ..
/ (y — x)dx + (y — 2)dz = /1 dt — 4 Ttdt = /1 —26tdt = [~13*] =
Pioblem 14. ’ ’

a) F =< ay?, 2yz + 2yz, by? + 22 >

Test: 2ay =2y .. a=1,2y=2by .. b=1,0=0

b) By any method, f(z,y,z) = |zy? + %2 + ?

c) Any surface S: |zy? + y%z + % =C

Problem 15.

ﬂﬁ-d@:///dwﬁdv : //F dS+//F s = ///dV_3V

27
Volume V = / / 1 —7?)rdrdd = 2m [2 — } = 57

3
ffB=OsinceF~dS:z:Oonxy—plane.'. //F ds=|2"

Problem 16.
F =< Yy, 2>, z=1-—1x%—y>
ndS =< —fz, —fy,1 > dedy =< 2z,2y,1 > dz

F-ndS = (222 4 2y% + 2)dady = (22 4 4 + 1)dady .. flux over U is:

27 1 4 271
//(x2+y2+1)dxdy:/ /(r2+1)rdrd9:27r [r+r] —or. 2=|2T
o o 4" 2], 4|2




Problem 17.

VR B
Y{F-dfz/ V x F-dS, VxF=|08, 9 0, |=—zj
c 5 2 4 a2
v/ i+ fk
The normal vector to f(x,z) =0is = — 7le+fz
IV /] IV/]
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Problem 18.
/ / _weydydx
a) / _’”dac/ eyzdy:f[
0% e = ™ 1 =«
=7/2. —2.-=-=Z
// crdrdf = 7/ [ 2] 5°2° 1
p_T |V
4 2
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