NAME: (print!) _\(\WS% TU-*QJ RUID: (print!) \q&yo ;ZMS—]

SSC: (circle) None /(T)/ II / I and II

MATH 251 (22,23,24 ) [Fall 2020], Dr. Z. , Final Exam , Tue., Dec. 15, 2020

Email the completed test, renamed as £ inalFirstLast.pdf to DrZcalc3@gmail.com no
later than 3:30pm, (or, in case of conflict, three and half hours after the start).

WRITE YOUR FINAL ANSWERS BELOW
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Sign the following declaration: W

I Hereby declare that all the work was done by myself. I was allowed to
use Maple (unless specifically told not to), calculators, the book, and all the material in
the web-page of this class but not other resources on the internet.

I only spent (at most) 3 hours on doing the exam. The last 30 minutes were spent in
checking and double-checking the answers.

I also understand that I may be subject to a random short chat to verify that I actually
did it all by myself.

Signed:

Possibly useful facts from school Geometry (that you are welcome to use) : (i) The
area of a circle radius r is 772, (ii) The circumference of a circle radius r is 27r (iii) The
parametric equation of an ellipse with axes a b and parallel to the x and y axes respectively
is z =acosf, y =bcosh, 0 < @ < 2m. (iv) The area of an ellipse with axes a and b is Tab
(v) The volume and surface area of a sphere radius R are 3mR? and 4mR? respectively (vi)
The volume of a cone is the area of the base times the height over 3. (vii) The volume of
a pyramid is the area of the base times the height over 3. (viii) The area of a triangle is
base times height over 2.

Formula that you may (or may not) need

If the surface S is given in explicit notation z = g(x,y), above the region of the zy-plane

, D, then
ffF-dS:
s
dg dg
/‘[I)(—-P% Q8y+R) dA
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1. (12 pts.) Wit ,
intcgr.!:l ) 1out using Maple (or any software) Compute the vector-field line

/C(cos (€"*) 4 5y)dr + (sin (e™¥) + 11z)dy
over the path consisiting of the five line segments (in that order)

(1,0) = (=1,0) ~ (=1,1) = (0,2) = (1°1) — {1,0) .
Explain!

C{C_t;‘w s Pc‘x +O,’j /
C dwf d3

P:rcs %‘SN*%
Py D)
Ay =1l

1)-5=6
6 IR

), 16
(%) - 1%
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2. (12 points) Change the order of integration

Al‘/;ﬁ f(z,y) &g O{‘a—d\z _
e g S ,, {(\l,b) )olxd-a 3 [J *F(\q'g)gg\/da
) i
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3. (12 points) Find the uation of
. €q the tang an
given implicitly by Ot the tangent plane at the point (, ¥, I) to the surface

2cos(T +y) +4cos(z +2) + 8cos(y +2) = 7

Express you answer in explicit form, i.e in the format z = ar +by+c

aﬂS~=——i>< Li't-?'ﬁ:.z

O @ . D‘G’S(Y"? +4 (eS(er) t S'Cus(-;rz)-ﬁ

Tes  Penfeny) A gupivis] BT = 53

'I% 5 —}sin(wc; ) ~ ?9~i1(gr*z) Ik
_(;: —V\S"”(‘“z) "gﬂﬁ’(jfz)_ - —Gﬁ

35 (%- L) s y-3) 63(2-%)-0

Ax"e) -SEVE) -6l 2)s0

371';(_
L _1)% +:% ’g?+SU -6: kS ‘é
247 -0 &0
- - AN wiv, &
7% =5y vT Y@ : G2
-—2—;(-5? 1—131' .‘:Q_Z
e G
€
"~—' . *7—[’ = L
2 "% d 0y
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4. (16 points) Let a, b, c be three vectors such that

axb=i+j-k , bxc=i-j+k , axc=2+j+2k .
What is :'
(a+b+c)x(2a-b+3c) ? |

ans. .(3]',6| q >

B R

3 C¥de v x-0h + ¢ %3

B e,
A _""], l > ) /\Caf:5,6 > t /'\";}-1'19\7 T 1\3'-'\'5»

+ A—%l‘glk«tb -+ 4‘41-(!4’ 7

AT
-6, D |
|
l
|
|
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5. (12 points) Find the three angles of the triangle ABC where
R £ O I, ’l J
A=(0,0,0) , B=(1:0’1) ) C=(111s0) .

7 W l

ans. The angle at A is: radians A/ 73 /
The angle at B is: radians ; / 3.5
The angle at C is: radians ; |

)

/
/

!

., | T
AB Qo )-6o0y: &, 01> - BA=c0-1>
p';g £ Yo% = <|.O,l>: 40,|,-1>(73‘-£40,—|,1>

A"C‘ 2 2 lr|’|0 > _ | ﬁ'E ZAUd-lo>
Ao (0s 0= ANOIS: A 070> 0 o+
PR S ) =8 s =E
G50 = A 1> - ALL02 = )
o Wi A0 e
N aNa 2 )

. Afl)- o Lok =
ANO\?.C, : O—l‘l*’> A‘;",|O> _ ._l Sl @,:Jla

T A
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6. (12 points) Find the directional derivative of
fly2) =22 +*+22 +zyz

at the point (1,1,1) in a direction pointing to the point (—1,-1,—1)

0

Q‘FI <’%x1 412\ '))‘al-‘)(?' 322 ‘f)C"J >

(')I’\l’l) B (“,l)-‘ A-d-2,-2>
Jeraas Brwa S5 ors

U\Z h%%|'_;}; r’%j—%>-
qf(',‘,’): 4 H’ q’\_,' >

4‘1,'1,‘1>~’ '(--;'y) -./_5;' -

\
/ E§>
I ST NPT E
3 m T e —Yd3
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1o credit for other methods), find

9%
du

7. (12 Points) Using the Chain Ryle (

at (u,v) = (0, 1), where

g(m’y) = 35{72 = 3y2 3

and

pe—— I} .
T=e'cosv , y=eUsiny .

o) yegin())
s, G(U3?(~() = G)\szﬂ>

A ) dy ~ du ol\j Adu

dy da a4y g

Voa, = 6}(‘,"6‘} 2

V= e sl |
\au - .Cuﬁ"](\/)
Ge(e asv) = Gyl sinv)

@eosWs (1)) - GsinCl) sinat)
Goos 0 -G sin())
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8. (12 points) Without using Maple (or any other software), compute the vector-field
surface integral [ F.dS if

F = (3z + cos(y® +yz), -2y + ¢+ 5z +sin(zy® + %)) .
and S is the closed surface in 3D space bounding the region

{(z,y,2): 2 +94° +2° <4 and >0 and y<0 and z>0}

ans. M - 8/1_\

T .. ’__‘_’__Tl
% < 3
€ Y- guy

10
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9. (12 points) Compute the vector-field surface integral [ [ F.dS if
F=d{%,2%,35+z) ,

and S is the oriented surface

z=22+3y , 0<z<l, 0<y<l ,

with upward pointing normal.

—__—3

), FdS
SS _E ) - (% >+R

o )

[

( _ 9_: 91("?,”?”

MRS
! .
N e
) / ’37’ -}3‘)

S J;i *32(9) el ty 2 b

|

([ e Gy A

¢ 0 '

S. S | ﬂ;w?\ﬁ}aﬁ)ﬂ@;v LR Dw’fﬁ?‘J oy ol x
¢ osl SJ\ AT, 2 ,AMKa d‘}dt"‘

g | Ay -7 A
d z "\S 11
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10. (12 points) Without using Maple or software, find the critical point(s) of
f@y)=dz -y -In(2x+y) ,

and decide for each whether it is a local maximum, local minimum, or saddle point. Ex-
plain.

N - - ;
Dy I) 15 SQ{M{J }f)u:»?’-

|
{";“ \/],_ Q\,.\.\a l/?" :;-2-— -0

Aty |
Av =2
u\_ L B : .:
oy Y g
‘a _.y——.—l——-ﬁ;o —
\a ;7(4& D]S(rm«an
0 S |
}3 (9»:4\3 f ’O(‘a)*ﬁq

’8 12
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11. (12 points) Without using Maple or software, using a Linearization around the point

(1,1,2), approximate f(1.001,0.999,2.001) if | - 5. %

flz,y,2) = V22 + 32 +2° . s T
1,2y Jar3+y =D

2 111

" aby  >-0003

T

Lan: g 5
& C{’" )\’ 21314 -

& pj_a‘x/zﬁ;z"zz
L. B |
\.a— e {ﬁ (’, l,?)

RAx 2‘3‘61'}?, h

1
e

b = L AfEEy =

Loyd > 5 (%) *'M’” S (29)

L(1.001, 0900 2.001) = -0003
532 (loo) -1)  +1(0a99-1) +2 (00l-a)

13
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12. (12 points) Without using Maple (or any other software) and by using polar coordi-
nates (no credit for doing it directly) find

= =Y 3 G
L.\(\glJfQ"O izi r 1 1-z* r=| g
\ 0 0 4
Explain! =
ans.

14

Scanned with CamScanner




A e ol L e Rl o

B i b

13. (12 points) Convert the triple iterated integral

LavVa=2% 0
ff / 22y zdrdydz
0 Jo g /4_;2_y2

to spherical coordinates. Do not evaluate.

Al

2 ) . 2. &
- ‘SJ S S (psndas6) (pin0) (50 €)presO)y'siald?dd .
0 AL

0

We car Hdl 20 here

P
2 2 o A k
B Tl R _}_J 9
i /
P Al I :

S 2 3 @ nd (“036-) Z(ao Sin (ﬁ)( o 9\;./(‘;(0 J@)G’E-‘aﬂﬂ%’r. / f 3
| i'

/

|

0\{0{_00“7 - @2 Snpa"p ol dd0 . /
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14. (12 points) Find the curvature of the curve
r(t) = (5,3sint, 3 cost)

at the point where t = 5

ans.

o
3

A= 40, Bch), -3untt)>
1) = K0, S5 ld), =Yy ct) s

T

‘, . : !‘{ fgf) % r'!({-) \“J\“n c E =
/ I A3 ¥ B
o 3d)Y L = 40,3, 75 >xe0, Y,
W D = ([_i) e ___;- _ - <*C7'0'0>
) ] ’“)”x Jfa=_ K j
) '\}(0 ¥ o *“1)) s 27 |
Gy« gy - 4
_”' !!
=) |
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15. (12 points) Set-up an iterated double integr

al, in type I format, but do not compute,
for the surface area

of the surface given Parameterically hy

r(u,v) = (uz,uv,vz) y O<u<y<c

D R

ans,

!
i
f

17
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16. (12 points) Let
fl@,y,2) = ay’s®
and let
9(z,y,2) =z+y* +2° .
compute the dot-product
grad(f).grad(g)
at the point (1,1,1).

ans. |\

V ]C_' /\"O LL-H, )\\(Va 277’ 3\{3121?
A9 =~ 018 327 >
YHC[I,UB = x\\' 2,35

v %(.l,’,)) A (. 9’3 5

<\;3,37 D<)Ig;?§>

AR E N4

-1
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17. (8 points) Decide whether the following limit exists. 1f it does find it. 1 it does not,

explain why it doe= not exist,

i
{#.y.0.%)=2(00010)

(r+y)P-(2+w

A e
K * o da2 )
) "“""'“J nf " /

(<)

rby=-2-w

ans. O

ZAW - l)
L)) a " b
L .V
e A -b
L
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