MATH 10C (Lecture B00 - NEMISH) MIDTERM 2 11/16/22, 1-1:50pm, CENTR 115

SOLUTIONS

Name (last, first):

Student ID:

[J Write your name and PID on the top of EVERY PAGE.

[J Write the solutions to each problem on separate pages. CLEARLY
INDICATE on the top of each page the number of the corresponding
problem. Different parts of the same problem can be written on the
same page (for example, part (a) and part (b)).

[0 The exam consists of 4 questions. Your answers must be carefully
justified to receive credit.

[0 This exam will be scanned. Make sure you write ALL SOLUTIONS
on the paper provided. DO NOT REMOVE ANY OF THE PAGES.

[J No calculators, phones, or other electronic devices are allowed.

[J Remember this exam is graded by a human being. Write your solutions
NEATLY AND COHERENTLY, or they risk not receiving full credit.

[J You are allowed to use one 8.5 by 11 inch sheet of paper with hand-
written notes (on both sides); no other notes (or books) are allowed.

This exam is property of the regents of the university of California and not
meant for outside distribution. If you see this exam appearing elsewhere,
please NOTIFY the instructor at ynemish@ucsd.edu and the UCSD Of-
fice of Academic Integrity at aio@Qucsd.edu.
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1. (20 points) The position of an object is given by
r(t) = (et2_2t+1, cos(mt), 3t% — 6t).

(a) Compute v(t), the velocity of the object.

ot

(&) (cosamt)y (3e7-ceyy
t-2t 4

(e (2t-2)  —sin(nt)mw, 6 6t-C)

fl

V()= T

]

(b) Determine the time to > 0 at which v(to) = 0.

Wride V() =3 com?emrﬂw\‘se

that . ,
o (2t-2)=0 This sjs‘rem has o whique solution

- sin(nE) W =9 tfl

ct-¢€ =0

(c) Determine the position of the object at time ¢y (when the object’s speed is zero).

The Ob\')ed"s srceé S 2ec€0 on(kj o fime t,=¢.
The FOSiJrioh of the objec* at A=t s

Eraea

?(\3=<€’Jl \ cos(TH), 3-\1—6-\\7 = Ly =1, =35
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2. (20 points) Find the equation of the tangent plane to the surface determined by the function

flzy) =vVay? +x+y

at the point (1,0).

The ejuoﬁ\'on of Hhe ‘komSen‘\ P\ah& o \>o'm+ (Xo19e)
‘S 8"“{\‘\ \)j Zz = -F(I°ljb) + 'Fx (101303 (l-ln)-f'FB (xmjo>(j"ju) .

{(ho) = \] l'o*+l+0 = n—= (

—_—
-

+ | o *+|
‘Fi g fx (\103 RPN v ;_
2\ 1‘j1+1+‘J l 2N 1o+ 1vo

Co = 22y +\ o (he)n L
Poanges U]

The e_ﬂuoﬁr{on of The 'hxhaenjr F\une to £ at (10) s
2= (4 5 (x-1) « § (y-0)

= 1 L L
E-2+21+2_3
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3. (20 points) Let
T 2
f(z,y) = (z +y)e™.

(a) Find the gradient of the function f at the point (0,0). Find the directional derivative of
the function f at the point (0,0) in the direction ¥ = (1,—1). (Hint. Do not forget to
normalize v.)

83 definition V4 (00) = ¢ £ (s10), ffj(o‘o)

2 L 0.01 2

f= €Y uy)ely | fx(oo)=e s (ero)e o = |

2

fy= e (ny) € oay fyloe) = 1,50 TF(0i©) = QL)
Now ComPuJTQ the direetional decuative n the difection 3.
Ficst  divide btj s MOjn'\‘\'ude
I¥I={T+C) =12, Define T =TndI=¢{F -5}

Dy e0)= vF(oo) &= <Ly Lg - EY- g & -

(b) Find the unit vector in the direction of the maximal rate of increase for the function f at
the point (0,0). What is the value of the directional derivative in this direction?

The direction of dhe moxima) rate of increose of 4

ot (0,0) is guwen by I£(00) = <11y,

The volue of dhe directional decivatwe in ks
d\cection s eun\ o I9fG) [ = NSy =12
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0
4. (20 points) Use the chain rule to find the partial derivative 8—2 for
u

z=a"(1+y%)?

where
T =u-+2v, y=uv.

You may leave your answer as a product of terms, but your answer should not have any
derivative operations remaining to be performed. Your final answer should only be a function
of u and v.

Us‘mci) The chan rule we have

9 _ 9T . 9% 7y
2u 2% Buf'bj U

Now com?u’k each Ferm -

9x 94
U U
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’39(. Zx(Hj) :§§ - a Z(Hj ) Zj ZD(.L\J (H—j’“)
P\ug 'ﬂ\q cdgo\le QXP(‘{SS(OV\S ‘\r\“o ‘1\\4 c\r\Q{n (‘U.\Q -Fo(rnu\q

%% 21(\+3) |+ 11’3(\+j‘)-0
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lx(\ﬂj‘) ( l+j’- + Zaujxs)

2 (v ) (14 W) (H WO 42 (u+1\r§uv‘>

l

]
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