MATH 10C (Lecture B00 - NEMISH) MIDTERM 1 10/19/22, 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) Compute the area of the triangle with vertices

P=(1,0,—-1), Q=(0,1,0), R=(1,0,0).

Q

p "R
The oree of dhe ‘\Tianj\e PQR is equal
fo L of the are of e paralielogram
sponned by fhe vectors PO and PR
The are of the parallelogram is | Pa* PRI
Compute the components of PB and P&

PQ = -1, 11> | PR =<o00n>

Com?u“'e 'H\O ClfosS P("bcluc“-

PG« PR= | ' !
0 o |
:T,-\ —3(—\3*2-0 = L1 1, 0)

Compute fhe mognifude of P& < PR
IPQ<PR )= | cod |l = (11 = (F

Arca. of the +¢i0mjk PR s %
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2. (20 points) Let
P:(17072)? Q:(1’1’4)’ R:(472’a)

be points in R3.

Determine the real number « such that vectors P_Cﬁ and ﬁ are orthogonal.

Nectors P& and PR are orfhogenal

i Pa- PR=o.

COW\PQ“‘Q the c_cmPoanYS of PQ and PG
F’Q =L0o, 25 | PR=¢3,2, 42

Com?u*e the dot ?TQ&U.C{ with unknown &

.—-5_q

P& PR = (o\\,2>-<3l2\d~2>
= 2 +2(£-2)= 24-2
- ==

Find o Hor which PR PR bj Sm‘\)ihj

2d4-2=0 | 24 =2 A= |
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3. (20 points) Let L; and Lo be two lines in R? given by the parametric equations

$:t+2, .%':$+2,
Ly: y=1t+3, and Lo: y = 2s,
Z:_3, Zz = —S8.

Determine whether the lines L; and Lo are equal, parallel but not equal, skew, or intersecting
If the lines intersect, find the point of intersection.

From The ?Qram«w‘ru‘c ecruofr(ons of The lines

we  defermine the ditection vectors for L, and L ®
L, has direction vector _13=4 Lo
L, has direction vector ?1’=<\|2‘—1>

\ecfors FO.V\A% ace ot \)CU'CL\Q\ J“\e(‘e‘@bre\ L, ond L.

can be either shkew o \r\‘\‘ersed‘\nj.

Defermine whether L, and Lz have o ?o'\h'\ in  Common

L, ond Lz have o Po'mjr in common if The s:;s‘rem of
eciua'('(ohs g 1+2 = S32 has

t+3 = 2§
1o
From the |ost eﬂu&"‘({)h we bhave S=3. P?ujainj s inte the Liesd

“'wo eﬂua\'(ons S'Nag Ju?_=sl tr3=6Q

SQ'\‘(S‘E(Q& —For t=2, \Ne conclude 'ﬂ\qu

o solution.

Both  these ec‘ucxjr lohs are
Li and L, jntersect.
To find  he &DO‘\‘\* of infecsection ?l“j t=3 \nto fhe Q(Tuu—\-(oh
of L¢ (o s=3 intohe Qﬂuaﬁoh of L, ):

X=9S, j=e( T =-3,

_ﬂ\e_re%(‘e \

the &de'\ of infersection (s (s‘c,,a).
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4. (20 points) Compute the distance from the point O = (0,0,0) to the plane passing through

the points
P=(1,0,0), @=(0,2,0), R=1(0,0,3).

The distance d {Leom Po'mj( O 4o the

P\OJ\Q. con be C_omPtﬁed as  the mujni'i'ude
0'{' ‘\\\Q ?rojec_‘\'(or\ O\r' J{\\e \[QC‘J('Q(‘ ﬁ) onto

the normal vector ® of The Flome

= Vs o1 -

Com?ufre 'h\e c.om?onevﬁ‘s 0{ ?0
FT,D = £-1,0,0%
AS Q. normq\ \IQC"'N‘ we can foke 'h\z

CrosS ?(‘Oc\,\m“' o—? (?Q and ?\1

— —
PQ=<¢-h2.0% | PR =¢-10>)
=7 Iy —: ] k - - -
n= PQxPR=|_, 2 o |=16 —J(—s)-\-\cl =<613,2
-\ Q Y

COW\?L(\'C -R'FO'-'— (%|5|1§-<—\\0‘Q§:-Q

Com?\,d'e_ IR =\jez+5"+f —.—\ETS: 7

Fually, [d= 2§

\




