MATH 53 FIRST MIDTERM EXAM, PROF. SRIVASTAVA
FEBRUARY 22, 2018, 5:10pM—6:30PM, 155 DWINELLE HALL.

Name: U lk‘fblk Sf—i “QS‘I’Q\!CL

SID:

GSI:

NAME OF THE STUDENT TO YOUR LEFT:
NAME OF THE STUDENT TO YOUR RIGHT:

INSTRUCTIONS: Write all answers clearly in the provided space. This exam includes some
space for scratch work at the bottom of pages 2 and 4 which will not be graded. Do not
under any circumstances unstaple the exam. Write your name and SID on every page. Show
your work — numerical answers without justification will be considered suspicious and will
not be given full credit. Calculators, phones, cheat sheets, textbooks, and your own scratch
paper are not allowed.

UC BERKELEY HONOR CODE: As a member of the UC Berkeley community, I act with
honesty, integrity, and respect for others.

Sign here:

Question | Points

1 10

2 10

3 13

4 10

) 21

6 10

7 10

8 16
Total: 100

Do not turn over this page until your instructor tells you to do so.




Name and SID:
1. (10 points) Find a parametric equation of the line defined by the intersection of the

planes:
rT—y+3z=95

r+y—2z2=3.

Le);é Meote yes hee ?M SIN@ it agpent
5‘-@((‘&;,\ ot equadt. We Mn havg!
A+32 = 5+ b
3% = 3= ¢

iz 122=8 = Z =4y
=7 3x-(t1y) 23-%
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Name and SID:

2. The top extremity of a ladder of unit length rests against a vertical wall, while the
bottom is being pulled away, as shown below.

F/o

- |0

A

(a) (8 points) Find a parameterized curve r(f) tracing the trajectory of the midpoint
P of the ladder as it goes from fully vertical to horizontal, using as parameter the
angle 6 between the ladder and the vertical wall, and treating the point at which
the wall and the ground meet as the origin.

By ngorosuhy, recasse < kyfo/owse ot biphs ot W lacc:
[0’41: $I'/1(@> = OA"‘ <— S/ B o>

A L
/IF: é( 5;'/;65 CoC8> Sine //41"!“‘ //2.

TLWS/ " P”/'J' p /wv& foS/llM. Véd”/' OP= OF+AP
- <"‘~"ﬂ5 —-cosél>

D fie pusut: Wi S T(8) = (=1 5085 1 cos o>

(b) (2 points) Is the speed of P (as a function of ) increasing, decreasing, or constant
as 0 varies from 0 to 7/27

The \M/{mJ\Z 'S —’\(‘9> -~—-Cz>$8J —és;,\@>
S tue Speedin ¥ (@>\_\/“t o1 ¢/ n26

’/2..) ’1—vl44d\}s %-]-aAJ«-
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3. Consider the function f(z,y) = xy.

(a) (5 points) Roughly sketch the level curves f(x,y) =1, f(z,y) = 2, and f(z,y) =
—1, labeling which is which.

(mo{u)‘ ">0$$l\m(c(] )

(b) (5 points) Find a point P on the curve f(z,y) = 1 at which the directional deriva-
tive along the direction u = \/Li — \/Li is equal to zero.

I §G= VECRY) - < Ui = % =

is TeP  exacdy o = b e
f%sg ==y .

Tot at oo soch popks o zsf;’é "‘“‘a@/
(LD s 4D -

(c) (3 points) Sketch the direction of the vector Vf at the point P that you found
above, originating from P in the drawing in part (a).
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4. (10 points) The parameterized curves a(t) = (3t,t*> — 2,e¢! + 1) and b(s) = (s —
s, —2s,s8% + s%) intersect at the point P = (0,—2,2). Find the cosine of the (acute)
angle of their intersection at P.

\ns?cu“in{& e &mi-cfpovﬁbwqce) Y= ZCC°>
\V\Q?ec)du.& e Secand coedude, P= b ().
e geloakes ok ¥ e

— t

o= <3,26,e77 [, =<3,

Caroon * _ 2
— pW ) ) = < 25-1y -y 2s +25>/g=z

—7, &'l(oﬂ SD (os é9> N ACINXD = 3t 6+5H
P=a(o [ t) 137l
(a1 {iv4+ 25

25(N
- =
/5 s whde correefon

T {0 @m%av/e

——

[Scratch Space Below] Sirte >0>

= <I}’2/57

]
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5. Consider the function f(z,y) = Ve* + 3ev—1.
(a) (5 points) Find the total differential of f at z =0,y = 1.

I = &?‘df’fjﬁéj = __fx/ &%-l'_g/e'\k-] &
2Pzt Aty
Yo as (o,

b= 0 &kt S
=3 W=

! 2
n cl;cf-_;_dj

_’/—

\{

(b) (5 points) Find the equation of the tangent plane to the graph {(z,y,z2) : z =
f(x,y)} of f at the point P = (0,1, f(0,1)).

T Mnhd qivet e aqueedion & e buggut ploe
e is: /J/(OJI)
(z-2)= 7 (=) * F(5-D
whon S Smfallﬁu/‘LMA

| 2 ~
“”Z'{’T"j-—-%-:; 5/7
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(c) (5 points) Use the equation from (b) to compute an approximation to the value of

£(.01,.99).
S‘('D’J"”) = \(’(Di' ‘OI) I“‘Gl)

g :H%O + 2,1(.01) 4—2’3(_,-0)\

—

l.t

= X 50t o )ags

(d) (3 points) Is there a point @) on the graph at which the tangent plane to the graph
is horizontal (i.e., parallel to the zy-plane)? If so, find such a point, and if not
explain why.

TFor b2 ojm,rk—\'vloe_ hest 2onkedd, M‘g‘) we_ wold
we  fy=fy=o (e, ¥4 crbrcal p# .

Houeser in s ey, J/K - ef 20 sﬂj BC(H
Aok izt ) 2J ghizee?
dorall él,y)elkz, So bt is nis'w,h'paJ'

(e) (3 points) Is there a point R on the graph where the tangent plane is—verticat (i,
perpendicular to the zy-plane)? If so, find such a point, and if not explain why.

“Te cﬂ,wﬁ e Ymown tstue (wed sorface of

T (xy )= $yp-z =0 To oot o whal Fegush
plat, TF (ngz) wodd red 4o haw @ 200 in e logd
Cou{owdrj W ch ;g'\ufosabk Sire ’VP(&*{&'?’ <J‘,{Jﬁ)—‘l> )

Mo gy ve quyliof o bnchor cavtol lave a Verh ul gl
am(j };(Iia:f Sime Ty wodld M twg el ne
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6. (10 points) Let w = w(z,y) be a differentiable function and let z = s?t and y = s+ 1/t.
Use the chain rule to express the partial derivatives w, and w; in terms of w,, w,, s, and
t.

142_ -houn ﬂld -9‘75"

’l\)} = wf X.S + Wjﬂsa 2\174 [23{:’) -+ 2‘)7 (‘) = Qséwx -rwj

Vo= UWyXed W4 = T, &
& x e 2 x > -0,
g 2y(=L )=

7. (10 points) Suppose z(z,y) is a differentiable function satisfying the equation
o — P+ -2 =4

Find 0z/0x and §?z/0x? in terms of z,y, 2.

Leuv‘ng z=2(%1) M"ﬁ q a4 QC@&WJM e
0= '@ () ”:?; Cy” *,;% F-z22) =
w —0O + o?z—_?/z;,;z’_bj_-_ = % Rk =1

. ﬁujj{ % or -z 7%/
aﬂwf] w W

D= % >_-‘b (2&&-—&?%%6:.2— 22 _,.i/) '3%2]

oK >Rz

Dz A= _ ] -
B 2 1

oK*
<22 2 //
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8. Let A(z,y) be the area of the triangle with vertices at the points P = (0,0),Q = (1,2),
and R = (z,v).

(a) (5 points) Derive a formula for A(z,y).

ﬁ”‘;%) s hadf e awea o e WMOW Spaved by

P8= < 12> o DR = L ¥i>nhch is he aseof
fh,,em _g/mM-/) 17 (}/2/07 ad (X/‘/(O?. % ﬁ( (w84

Proovel Jowaky ) 1 s
I <lLp? * <X/«/,o7/ ;; : / ‘2))3/

=

2
(b) (5 points) Identify all critical points of A(x,y), and classify them as local minima,

maxima, or saddle points, with justification.

We  hae 420‘/‘{)’ —,1“)(3'2%32'
fohed desvahvy e - 0 5= —2-22(51»2%)
l-(

b/fj-; :{'—-2(3'2)6))
Muth a2 20 peusdly o b b yoay

Sne A 26 0d A°=D on tu lme, M et
PW\J& o (oo munung -

Math 53 Midterm 1 Page 9 of 10 2/22/2018



Name and SID:

(c) (6 points) Use Lagrange multipliers to find a point R = (z,y) on the curve
ry = —1

which minimizes A(x,y), and determine the minimum area. (hint: it might be
easier to minimize A?)

S b= K= 5 (34)4)2, gl P= xq
“he L“fswy, wUt()l@’ efuah«w& oM -
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