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» Question #1
v={3,2, -4}

w= {1, -1, 2}

» Part a)

2v-3w={3, 7, -14}
= Part b)

DotProduct|[v, w] = -7
= Partc)

|v]=+3%2+2"2+4"2 =+/29

[w|=v1"2+1"2+2"2 =46

6 = ArcCos[-7/ (V29 +/6)] = Arccos|-

| =2.13019 rad = 122 degree

174

m Part d)
; (v.w) w -7
roj, v ———— = — (1, -1, 2}
MU ETER
= Parte)

DotProduct|[{x, y, z}, v] =0

3x+2y-42z=0

= Question #2

= Part a)
v={2-1,4-1, 3-4} = {1, 3, -1}

x=1+t
y=1+3¢t
z=4-t¢
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XxX=2+t
yv=4+3¢
z=3-¢

= Part b)
vi={4-1,1-0,2-1}={3,1, 1}
v2={4-0,1-1,2-1}=(4, 0, 1)
CrossProduct[{3, 1, 1}, {4, 0, 1}] ={1, 1, -4}

X+y-4z=-31is theplane

= Question #3

= Part a)
rit 1 ={(3¢t, 4t"2}
y=4 (x/3)"2
3t
2!
11
i
0.5 1 1.5 2 2.5 3
- Graphics -
= Partb)

v[1] = {3, 8}

o)
ot
I}

{0, 8}
all] = {0, 8}

speed = V32 +82 =473 =8.54m/s
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= Part c)

x=3+3¢t
y=4+8¢

= Part d)

3
JV3.*2+ (8t)~2 dt =32.6095
1

= Question #4
r(t ] =1{40Cos[n/6] t, 40Sin[n/6]t-9.8t"2/2+1}

{203 ¢, 1+20t-4.9¢?)

Solve[20 /3 t =130, t]

13
{{t% 2\/3}}
Solve[20+/3 t =130., t]

{{t > 3.75278})

14206-4.9¢62 /. £ —23
24/3
7.0472
It will clear by 3.04 m.
» Question #5
= Part a)
1
tho v =y
Level Curves
o 1
a= Impllcn.tPlot[—— =1, {x, -2, 2}]

(1L+x-y) "2
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4
3
1
=2 =3 1 2
-1
-2
b= ImplicitPlot[—l—A =2, {x, -2, 2}]
(l+x-vy) "2
.l
|
1
_;/ = 1 2
-1
i§

¢ = ImplicitPlot[ =3, {x, -2, 2}]

(1+x-y) "2

~
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n Question #7

= Part a)

i) The amount of rainfall in a storm measured in inches of rain, with 600 miles of the storm is 3 inches of rain.

ii) The rate of change of rainfall with respect the duration of the storm, if the pressure remains the same
increases by 0.5 in/hours-rainfall will increase with the duration of the storm.
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iiiyThe rate of change of rainfall with respect the pressure, in a fix duration of time decreases by 0.2 in/cm—
rainfall will decrease with the pressure.

= Part b)

dr _ df o f dt 4 f dp

ds " ds 8¢t ds 8P ds

0.5%x0.01-0.2% (-0.03) =0.011

= Question #8
flx , vy 1=x"3y-xy+y"2
fr=-y+3xXy
fy=-x+x>+2y

Solve[{-y+3x*y =0, -x+x+2y =0}, (%, y}]

{{y—>0, x->-1}, {y=>0, x>0}, {y=>0, x->1}, {y—a—%, X \/5}' {y—; %, x—;%
D= fux fyy - Fxy2 = - (-1+3x%)° + 24 xy
frx =6 XYy
Fxy=-1+3%°
Ep= 2
Dix .,y ]1=6xy2-(-1+3x%)"2=-(-1+3x%)+12xy
D2[x_, v ]l=-(-1+3x)"+12xy

(c1+3:3) +12xy

D[-1, 0] = -4

[-1,0] Saddle Point

D[0, 0] = -1
[0,0] Saddle Point
D[1, 0] = -4

[1,0] Saddle Point
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£ 4 1 1 1 2
fxx Y il S =6 - - e 0
- F e [\/5]*[3\/3] El
1 1 D
[————, ~—————]M nimum
3 343
1 1 4
D| —, = =
[ 3 3\/3_] 3
1 1 1) [ 1 ] 2
fxx 1 =6 — = i 0
| 3 3\/3] { 3)“ 3 /3 37
1 1 .
[ ' } Minlmum
V3 343
= Question #9
Slx , ¥ .2 ]=xy5+2yz3+2x2z2
glx, y, zl =xyz =2
O0xS[x, v, 2] =5y+4z
0y8([x, y, 2] =5x+6 2z
8;8(x, vy, 2] =4 x+6Yy
Solve]|
(Sy+4z=2AAy 2, 5. X+62z2=2AX2, 4X+6y=Ayx, Xyz ==2}, {x, ¥, 2, A}]

{{A>-3.91487-6.780751, x - -0.766309+1.32729 1,
y—>-0.510873+0.8848581, z—>-0.638591+1,106071},

{A—>-3.91487+6.780751, x> ~0.766309-1.32729i, y- -0.510873 - 0.884858 i,
z--0.638591-1.10607 1}, {A—>7.82974, x> 1.53262, y>1.02175, 2> 1.27718)}}

A—->7.830, x> 1.532, y-»1.0217, z->1.277
x=15"(2/3)2"(4/3.)/10=1.532
y=15%(2/3)2%(4/3.)/12=1.277

z=15"(2/3)2"(4/3.)/15=1.021
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» Question #10

= Part a)

= Part b)
Solve[\/s -yt 2 =y, y] S>y=2
2 ~X \/E V8-x2
JJCOS (32 +y2)d1ydlx+J J cos (xX* +y?) dydx
o Jo 2 Jo
u Part ¢)
Ve ~% rE
J J cos (r?) rdedr or ! J cos (r?) rdrde
0 0 Jo 0
= Part d)

n
4

Ve AR 1 + NE)
J J cOs[rZ]rdlecﬂr:Ensm[alz J J Cos[r?’] rdrdé =0.3885
0 0 Q 0



