MATH 280 — EXAM #2 Name: ]
Fall Semester 2019 /

Directions: Please show all work for maximum credit. No work = no credit. Point values for
each problem are given. There are 102 points on this exam. This exam will be taken out of 100
points. Remember, this exam is to show what you know. You may not use any notes, the
textbook, or any unauthorized sources for assistance during this exam. Clearly indicate the
answer to each question. Any work on separate paper that you would like graded must be
indicated on each corresponding problem on this exam. You may not use a calculator on this
exam. Good luck!

1. Given that the following position vector describes a projectile in motion where distance is in
feet and time is in seconds: 7 (r)= (48\/§)tf + (160 +48 16t )j

(3 points) a. What is the maximum height that the projectile attains?

\7 = HY—33¢ ry = leoraeli vl - 1eli.0]
HE 336 =0 = 160 + 70 - [((2.547]
QKTE}\(" < boVv 7)o
q»é/ 3/ p)—')‘j/
:5—;:{ [Tef /___Ef:/
-{//33\ /‘Y/SCC ‘/5\5 -
o (2,)«:-;":
VC‘:/ C

(3 points) b. When does the projectile hit the ground?
/60 +4&t —(6£7=0

o (£ 53+ -/0) =0
b (+-5)(HL+>)=0

S =lsec

(3 points) c. What is the range of the projectile?

LSV = G V3] = 240V3
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(3 points) 2. A baseball is thrown at a speed of 20 ft/s from the stands 35 ft above the field at an
angle of 30° up from the horizontal. At the instant the ball is thrown, an instantaneous
horizontal gust of wind of 6 ft/s blows against the direction in which the ball is thrown. What is

the position vector that models this situation? ( g=32 ft/ sz)

Aye (s —L)EL = (=16t g +35)]

3. Given the position vector 7 (¢)=(5¢)7 +(12cos?) j+(12sin?) k.

(4 pomts) a. Find the unit normal vector N (1)-
F\= Sh+(- Denti 2+ (13cost) 0
W | = D+ g4 Gt T ST I 2164 = (3

<
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1 = £ 2 (B omt) 3 Zeos )

3
%m:t?wojt”&ﬂ“

— - - \ T ,
il = (2 T s
S‘\‘_«—-:}mz’ —— "=
} U l l@% do 169 \J 167 /3
pLe) = Cst) 4 (esint)
(4 points) b. Find the binormal vector B (7).
A
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(4 points) 4. Solve the following initial value problem for 7 (¢):
17(1‘) = (£ +4¢)i +1]+20k with 7(0)=i+2]
{)V(‘w%&‘t RS ARG
V(o) = ¢ =127
e = L%Lf,»atﬁ» e ‘V(g*’ I tgjlz
5. Given the following function: f(x,y)=+/25-x" -}

(2 points) a. Find the function’s domain.

g(yf,‘;) {;S’ xtfl LZ o i

- zb(//)[ vJy*< )S’j

(2 points) b. Find the function’s range.

e 22§

(3 points) c. Sketch the function’s level curves when

k=0 %—3 and k=5 - =S
-
lk=o Jii g 5 Hf S
3oy = e 0 2
J&/v)( g = \\ A LN 5/V\
e NSsEEs
v, L\H‘, 2_‘:& — o ‘v/ Z - 4

}Yv)c«y = X

z r > 1 =

Sy Ay 0 e
Iviy =y =9 ty

I =L
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6
(4 points) 6. Show that f(x,y)= 6x — has no limit as (x,y) = (0,0). Use y=kx’, (k=1),
e
and explain the result.
p b
QUA)‘ _gi——]/:’ ,CIV"“ %:Zj-)z—: Ljiéi{
(49)=(00) -y U‘/f/');‘;’;gl TR [l
v 5[4,:3/ k) 1=t Do -f—‘C\L —Glmt'/" (){Cf/@‘/‘ﬂ(g o le WL&/
e Lumit Lses  wob et (r-f., F
is a‘L( rlw(&‘ & i)r&""\ )
9 il el ylalits
wd & =3, Yy bt = 18
&9 4'(/-( j/\ wnts ant éWVC 24%0‘/! Jwv 0(/(% -o_/l'
7. Find the following limits. prtls . Al Lot A08 not aecst
xX—Yy

4 points) a. lim
Crmd e i
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(4 points) b. lim el - tE VgH_
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8. Given f(x,y)= x*¢”" . Determine the following.

F1R
(2 points) a. f, = 2161L1 i xﬂ-e Yy j)(\/.&

72

12 2

o e 28
= Jxe /+;L)<3\/ e !

SR

X
(2 points) b. f, = QX*\/ ¢ !

L. 2 2 25 2
Xy LY 2 1y S a sl x
Gromshe £ = )y L Jxe ey} (0)51‘/ € y+ )Xy € l%\/

- &a\/a - xgy.a % )“’(272 & o %ay)_,
2l Hev e Db ye o dHe o

5 )(,ly‘) 2 x,,‘k =2 s <

= Jet v 1Oy e y+— '-f--f'\/b(e”

= o)

: 3 =
Gpotmd d fo = Guye*Vy 'y o oy

y 5’3
-\'L*Xyé

A
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€y

- ngy @"

s Y 2y
(3 points) e. f, = p?,<+{ / + A« Y e j,/l\/
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=y . Lu(”y"zg /4



Math 280 — Fall Semester 2019 — Exam #2 Page 6

(6 points) 9. Find the equations for the tangent plane and the normal line to the graph of the
given equation at the point £,.
x*+y*-z"=18; F(3,5,4)

V= dug +957 =227

-

A

€ <Lk
v ‘&?/3-’/_ J = G/“f’JJ«JQJ

@(X'3}+r0(7’5'\~4(’(2'fu3:o V= L
| . f

GX~1¢ Floy-PHCT L3 V= 5410
T =-Ht£¢E

by +ioy+&& =0 b=o

(6 points) 10. Given r=3y*+xzw’, x=3> -2, y=t", z=4 +3. w=>5¢+2. Write the chain

dar

rule that is used to find fa% and then use the chain rule to find Ef—

/ 2;/ /()( S/ O ( I
— - RAE J ; .Z..l KZ o ;’/L'/
M= I p(t 29 A f 2 7 . Jw -

Z?f/l/: (N6t + 2y) ) + (xwd)( 19¢7) +L 342 w( 5)

= (453D (213 lbe) 4 3470 ) 3 B2 (sE 2)® Lot )
3(3450) (4 3 ) () 0)

= LB (4% 3N SIS+ 4 P 108) BN (1 (3t

(2 points) 11. Write the chain rules that are used to find dw/dx and ow/dy if w= f(r,s),
r=g(x,y) s=h(x,y).

- = =— } —
174 X (7 v & S J p &
)i = A
Sl ol ur | Do Us
é/‘: J (8 4 & j 2;: j? (9

2 (42 3J(5E +2)
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(6 points) 12. Find the directional derivative of the following function at F, in the direction of

v

f(xy)=x¢?; R(L0); v=i+j

= o :
= oba e
W= 35 -3 Vs EER)
— A Ay AN =g =
=
=-= -0
V2 R

13. Given the following: f(xy)=x'y+ Jv; B(21)

(2 points) a. State the direction in which the function increases most rapidly at F,.

Ve auy b+ (P Ly |9l = | er €

Vs ux ¢ (144)3
— L’(:\L#é)j lv\v

o 5
e S D
2 ,_._//LV /\

\}/L{B/ \/7\?? J

A
/s 7

(2 points) c. State the directions in which the function has zero change at F,.

A
2] = Q //(& g " o C’ a
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(6 points) 14. Use partial derivatives to find % if e +4x° =5x° y+3cosy, where yis a
differentiable function of x.
A
— '8
Fhoual= 1 # sy ~3008y 2o

— 2

z 2
Fe= o’)f\/elvf— 12— 15¢ y

7 &3
= >k X Y o 3 35 7
| y= YL S¢° + 3y
> ﬂiyz 2 5/2
Z(_l B 2ay e i )
e o ——
d’ X Fy J .(j-[ { ¥ f = L;J" ‘*/SS{V‘\/

y £

(6 points) 15. Find the standard linearization L(x, y) of the function at the given point.

Flxy)—ct at (12)
e e Ly 0 £(12)= ¢

3
\Cx(lp):-aj fy= Le

3 3
o [}/s(f’l -] =2

el ) = 2
3 = = = = ):— ?, 3 =
e —p (X)) 4 D¢ (9 - € XV&; 'QJ“Z'
53[ | = (e=t) yoly-23) =%

(3 points) 16. Given A =2xr’+2xrh. Write the total differential d4.

dA = Gfm +2Th) Ar+ 5T Al



Math 280 — Fall Semester 2019 — Exam #2

Page 9
(5 points) 17. Given f(x,y)=xy—2x-2y—x"—y*. Find the critical points of /.
'?C\/ '/C; _,3»\( -ﬁyi}(’g\ "&\/
NeL-3usd 4y ¢=-3-2y=0
—a oL 4\//.'/; «}i#v“]"/é"
-3y = & /=
3oy ) JL Gy - T
"37:‘ b 5(_4&(7}
\/-:".Q— Xz =~
(=3 =)

Optional Extra Credit Question:

(4 points) 18. Use the limit definition to find the directional derivative of f(x,y)=x+3)" at
the point £, (2,~1) in the direction of # =37 —4;

clo gl =
IWl= V(i3 -0> =25 =4
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