# Solution # Solution
U 1C [ v=3i42j43k = ||=o+d19=v22 | |9 |C [Fxyn)=Mi+Nj+Pk
2 [A [ v=3i+2j+3k w=i+j+4k then the curl F'is
N aiae3aits 0OV (2 (o o),
(w)=3-1+21+3-3= oy Oz ox 0z ) ox Oy
3 |B i j k F(x,y,z):xyzi+yj+zk
1 13 at (1,2,1) = «(-:2)) +-1k=2j -k
=3i-6j+k 10 |E | f, =/, sotheansweris 0 E
4 C 11 |D | z=2x*+y> 2x°+)*-z=0
5 |D fi=4x f,=2y f.=-1at(l1,3)
¢ B 4,2,-1
7 [A | (S3-1,2) and (5:8.4) v=(8,9,2) so the (4.2.-1)
) o The equation is then
equation of the line is (8,9,2)¢+(-3,-1,2) 4(x=1)+2(y-1)-1(z=3)=0
which has the associated system of Z=4x+2y-3
equations. .
8f—3=x try points
(1,1,3) 4+2-3=6-3=3 OK
9t—1=y the x-y plane has z=0 so (2,3,11) 8+6-3=14-3=11 0K
2t+2=z (2,-3,-1) 8-6-3 =2-3=-1 OK
2t+2=0 (3,-2,7) 12-4+7=8+7=15 NO
= t=-1 sox=-llandy=-10 12 |C |[ifF=Mi+Nj+Pk
point of intersection is (—11,-10,0) oM ON  opP
8 |D |A=(4,1,2)B=(1,54) C=(-3,2,6) ox oy 0z
vl =(4-1, 1-5, 2-4) = (3,-4,-2) div(2,1,-1) =3x*y’z+0+0
v2 = (4-(-3), 1-2, 2-6) = (7,-1,-4) 33122 (2 11
a vector perpendicular to the plane is Xy Z( 7 )
P —3.4.1--1=-12
] 2
3 4 -9|= 13 |B w:yzz—x:(2t—3)(1—t) —t
7 -1 -4 dw

16i—14j -3k —(2i—12/-28k) =
14i-2j+25k =v,

A general vector in the plane is

v4 =(x-4, y-1, z-2)

so the dot product of v4 and v3 is 0
14-(x—4)+-2(y-1)+25(z-2)=0
14x-56+-2y+2+25z-50=0
14x-2y+25z=56-2+50=104
14x-2y+25z=104

7=(2z—3)(2(1—r)(—1))+2(1—t)2 —

t
if t=1 then dw/dt = -2
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# Solution # Solution
14 If we move from (1,4) to (4,8) the direction 18 The magnitude of the cross product of the
vector is (4-1, 8-4) = (3,4) which is the legs two vectors is the AREA of the
of a 3-4-5 right triangle. Call the direction parallelogram formed by the two vectors.
angle 0 The area of the triangle is 1/2 of that.
0 3 d sind — 4 pts (0,0,1) (0,2,0) and (3,0,0)
O TS masr Ty vl =(3,0,00-0,0,) = (3,0,-1)
D,f(x.y)=f,cosd + £, sin V2= (3’0’2>'(0’2’0) =3,-2,0)
) i
X 1
1= — SOfx(l,4)=—§ 30 —1=||(2i-3j-6k)|=
Y 1 3 -2 0
S = J; T =75 so area is 7/2
8l—x"—y 19 _|ax0+by0+czo+d|
13,125 =2 D Ja+h +c
85 25 40 5 40
15 (x,y) is a critical point of f if |1 0+20+2 O+6|
1. fx = 0 AND fy=0 P22+ f
or 20 partial derivatives expressions can't be
2. fx and fy do not exist "cancelled" like we do with the chain rule
f.=2x—-6y for single variables.
£ =2y—6x To calculate the three partial derivatives
ro ] first solve for the 3 variables.
- Solvmg simultaneously = (0,0) PV=nRT
_ nRT y
J' J' —xy dxdy P="C RV &
P _ nRT(-1772)= _”IST
zx_lxz |2:2 2 9y 3_1 3 v
yxToRyLmay maym ey nRT _ oV _nR
V= = —
, 1, P or P
=2y =2y——>y PV _oT _ V.
? “UR P nR
2 1 128 1 n n
37 Y gy = 16-1-256 —nRT nR V _-nRT _ —nRT __
v: P nR VP  nRT
:%_16 32_g_48__ﬁ P -P
3 3 3
17 Orthogonal means perpendicular so take
the dot product with each choice and find
the one with an answer different from 0
(2,-1,3)*(1,-1,-1) =2+1-3=0 No
(2,-1,3)*(1,2,0) = 2-2=0 No
(2,-1,3)*(3,0,-2) = 6-6=0 No
(2,-1,3)*(1,3,-1) = 2-3-3=-4 NOT
ORTHOG
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# Solution # Solution
21 differentiate implicitly find dz/dy 23 4 ol px
¥z —y223 “3xp=1 IO J.O .[0 ddedZ
oz oz 4 ¢l 4 0l
x (524 ) ——| 2yz’ +y*| 32— | |-3x=0 j J. ( x:x)dxdzzj J- xdxdz
( ) oy = oy 0Jo Y |0 0Jo
0z 3x+2yz’ | . 1
ay_5x3z4—3y222 4(_)(" |0 dz=| —dz
we need to solve for z so substitue 0
(-1,1) into the original equation _ 1 4_
zZ+z -2=0 2
1 is a solution =
. 24 (2.2.3)| =v22 +22 +3* =17
oz 3(-n)+2(n)(1) -1 1 >
@ S () -30)() S5-3 08 22 22 (22 )
T 2,21 a+4+1 37373
22 fix,y)=x" —y +27 . — : -
.. 26 Find critical points by looking at first
To evaluate a line integral over a path you . e
- partial derivatives
must parametrize the path and change the f=2x+2
form of the integral o A for fx and fy to be zero the
[ f (xy)ds = Jy=2y-
¢ critical point must be (-1,1)
b 2 2 1
L f(x(t),y(t))\/(x'(t)) +(y'(t)) dt To check for max!mm calculate
parametrization is d=foly~ (fxy)
x=t if d>0 and fxx > 0 then rel min
% if d>0 and fxx < 0 then rel max
y=t1 if d<0 then saddle point
, (2 2 inconclusive if d=0
f(x(6),p(r))=r = 2 | +27=27 =2
=2
31 fyy
' =1 ' 42
X'(t) y'(t) ! £, =0
| 9 i1 so d =4 therefore there's a
[ 27 I +tdt = 27[0?/4+ Otdt rel minimum at (-1,1)
— 440t Substitute into the original equation
4 1+1-2-2 =22
du=9dt
substltuteld integral 153 s 27 The norm of a partition is the length of the
27 wlduy = 32 u? P=|132 42 longest diagonal in all the rectangles made
2-974 23 ¢ when the plane is partitioned. Since this is
3 a regular partition, we only need to check
=1313-8 one diagonal.
NN ARy ERE)
4 2 16 4
28 A=absinx
o = bsinx = 20sin~ =10
Oa 6
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# Solution

29 | B | check point on surface
3-1+2+3-7=0 OK

F = 6xz—2xy2 SO at(l,l,l)
—6-1-1-2-1-1=4

F. =3x"+6z"+3y so
—3-1+6-1+3-1=12

0z _ Fx(l,l,l) _ 1

o FE(LL1) 3

30 B JFX=Z+J}2:>%+22=6
X 1
f,=Inx+2xy=1Inl+2-1.2=4
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