18.022: Multivariable calculus - solution to pset 2, ver 1 - fall 2006

1. 1.4.3
(MER)B)+B)N(=1)+(5)(0)(0) = (M(7N)(0) = 3)N0)B) = (5)(2)(=1) = =5

2. 146
( 3 ) ( 1 ) ( (=2)(1) = (MW)(1) ) ( 3)
2 lx (1] = wm-en) | = -2
1 1 3)1®) - (1)(=2) 5
3. 1.4.10
Area of parallelogram = 2 x Area of triangles =2 x 2 x || AB x AC I
=[G =1)i+ 2 -1 x[(1 - 1i+ @ =1)j][|=[ 4k ||= 4
4. 1.4.12

- a1 b 1 azbz — agby
LHS:(?X b)?: a9 X bQ . Co = ale—albg .
as b3 c3 a1by — azby
C1
C2
C3

= CLngCl — a3b261 + a3b162 — albgcz + a1b263 — a2b163
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RHS = = a1baczt+asbzci+asbico—aibsco—asbics—asbacy

7. 1.4.25
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1.4.40

(a) @ =12k;7 =21 —j+3k; v = @ x 7 = (12,24,0)
(b) angle swept = 12 — 47 ~ —0.566;
(2—cos (—0.566-+arctan(—1/2)), —1—sin (—0.566+arctan(—1/2)), 3)
~ (1.48,-1.85,3)
1.5.2
perpendicular to i — 2k = x — 2z =C
contains (9,5,—1) = 9—-2(-1)=C
r—2z=11
1.5.3
Ar+By+Cz=1
passes through (3,—1,2) = 34— B+2C =1
passes through (2,0,5) = 244+ 5C =1
passes through (1,-2,4) =A—-2B+4C =1
Solving these simultaneous equations = A = 5/25, B = —4/25,C = 3/25
o — 4y + 32 =25

1.5.5

parallel to bz —4y+2=1= 5z —4y+2z=C

passes through (2, —1,-2) = 5(2) —4(-1)+ (-2)=C
Cc=12

Sr —4dy+z2=12

1.5.6

t=7=(13,250);t =1 = (1,7,6)

Ar+ By+Cz=1

passes through (13,25,0) = 134+ 25B =1

passes through (1,7,6) == A+ 7B+6C =1

passes through (2,5,0) = 2A+5B+ =1

Solving these equations, we have A = —4/3, B =11/15,C = —7/15
—20c 4+ 11y — 72 =15
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14.
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1.5.7

perpendicular to the line = 32 — 2y — 2 = C
contains (1,—-1,2) = 3(1) —2(-1) - (2) =C

3r —2y—2=3

1.5.9

r+2y—32=25;15z+ 15y — 32 =3

Solving these equations, we have 14z + 13y = —1

z=0=(0,-2/13,-25/13);y = 0 = (—1/7,0,—12/7)

r=—t/T,y =—2/13+2t/13,z = —23/13 + 5t/91

1.5.11
8r — 6y + 9Az = 6; —6Ax — 6y — 122z = —18

i i fomts = —6A _ 8
Equating the ratios between coefficients = =35 = g3

A=+4/3

Substituting back, we eliminated A = 4/3. Therefore, A = —4/3 is the

only solution.

1.5.22
- .
t=0= B = (5328);F = (-11,10,20); BPy, = (—16,7,12); a
(717077)
-1 —16 —49
I
a X BP, 0 X 7 = —100
7 12 -7
It follows from p.44 that
_ 1@xBRI _ /5719

D="ar— = v249
1.5.23
Following p.45, we have

8 0 -1
nm=| -1 |x| 3 ]=[ -8

0 1 24
OBl(t = 0) = ( 1) 37 5)7 OBZ(t = 0) = (07 3a4)7 BlBQ = (15 07 _1)
(W.BlBQ)W _ 25641

weon — 64l
1.6.9
Lt A= —Cand B="7 — ? Apply the triangle inequality:
— — — — — —

@b l=lA+Bl<|Al+Bl=lad-7<+]<~2b



19. 1.6.11

20. 1.6.21

=7(10 — 9 — 6) — 1(12 + 15 — 20) = —42



