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Math 2163

Jeff Mermin’s section, Test 1, September 20
On the essay questions (# 4-10) write legibly in complete sentences, in such a
way that I can easily tell what you are doing and why.

Do not evaluate any integrals on this test. If you would take an integral,
instead simplify the integrand and the limits of integration (if any), and leave
the integral as your final answer.
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1. (30 points)Indicate whether the following statements are true or false.
(“True” means “Always true”, “false” means “sometimes false”.) No jus-
tification is necessary on this problem. Write the entire word “True”
or “False”. Illegible or abbreviated answers will receive no credit.

In the statements below, a is a real number, u, v, and w are vectors in
R3, ¢ is a parameter, z, y, and z are variables which are each differentiable
functlons of t, r= r(t) (x(t),y(t), z(t)) is a parametrization of a curve,
and P is a point in R3.

(@) [vew| <|v]]wl].

Teve (v~ Wit e
(b) v-w=w-—v.

False.
(&) Slell =

Elee.

(d) a(v+w)=av+aw.

Teut .

() (uev)w =u(vew).
(AP (Tey w= 21,073 72 €907, 2 2000>)
(f) The equations (z,y,z) = P +tv and (z,y,z) = P — tv define the
same line.

Trve .

(g) (uxv)xw=ux(vxw).
FK\S( . (T(7 w= <l,ilo)} Y= £ \3 b)a)} v = 40)\, [

(h) The equations z = 2, y = —1, z = 0 define a line in R3.

rFf\\z,,, C(l)—t,oﬁ T4 s ?5;,51,_’)

(i) vxw=wxv.
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2. (20 points) Let v, w, x, y, and z be vectors in R?. Are the following
expressions vectors, scalars, or nonsense? (No justification is necessary
on this problem, but wrong answers with good explanations may receive

credit.)
(@) (vxw)-—x)—y)xz

rﬂw{s b oA chlv/.

(b) (v+((wex)y))z

/l]’\\\ 15 A vedher,

(¢) (ve(w—(x+y))) -z

/”f)is L NpaGenia, CYW da—fl‘ Jn’*’ 9\$¢th( JTL« VzE‘"/S

(d) (vew)(x+(y x2))

Fﬂ/\\ﬁs {5 a SéG\LLf\
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3. (20 points) For each of the quadric surfaces below, identify it by type
(ellipsoid, hyperbolic cylinder, etc.) or suggest a possible equation. (No
justification is necessary on this problem, but wrong answers with good
explanations may receive credit.)

(a)
T‘“{S RN L‘yf?:r‘ab\ahl L oome s\'\a}‘
/’L{, tq AN~ i L Lc )q’L/r7L 2=\
(b)
| T)/'\lﬁ 0N a L‘Vl]f%/xp(‘rL ?Arg\o(ow\.
4;. i P Ry \\"' &L‘.
4§:§§:‘&; m %V'-\i‘ /3
¢
‘ , A
: Zx -y
(c)
Jhig i4 AL7F1/1,‘,F)‘ ,fQ— Feos 5’1‘5()'5 ‘
m”./ d.aL/«/L\jToﬁ f"“\—)\k Eb
XLA/ 7L/ 2—?’ - - ’
(d)

.
NL*7L- % = D .
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4. (20 points) Let x = (—2,—2,4) and y = (0,3, —1). Compute the follow-
ing:

(@) x=3y.= LT 1,45 - L9437
SL-L0o LAy
1, -0 72,

(b) x.y. > C1)(6) H-D DT
S

(©) xxy. = tOl-D) ~ mm\ CCRGVEDE (DG~ (06D
14—1“)—7_) _(7

(d) (x—3y)xy. = xry ‘3(7)(7\
:)(x/ _ 0
’-4—10)-1)—9.
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5. (10 points) Find a parametrization of the line passing through the points
P=(0,1,-1) and Q = (—1,5,2).

The Amg\ioﬁ Ve 18 PR <L) -o) -'5»)) 2-1>
<oy a3,

év o ‘)?o(\ r“u\ff’éa(\‘l\\"'\ )

(rg?D 2 (0D > <7, 43> ¢ .

6. (15 points) Find an equation for the plane containing the point R =
(—3,2,3) and perpendicular to the line (z,y,2) = (2,—1,0) + (2, 3, 3)t.

ﬂ\& \ fr\.L,\ﬁ A\\(uf\—i ’—~ \/ch’w Z ’L) ’5)37 PGS 07~
4"0 /)LL ?IL/LL .
7/)’1\/5 /)/LL 5?[ o hes e voadi=~

] 2(x-73) » %C7~D »5(23) = oj
o Ty 12 = A )
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7. (15 points) Find a parametrization of the line of intersection of the planes
G:xz—3y+4z=1and H : 3z + 2y — 2z = —6.
LN

T J; ) A poin IR SRV Yhe ia Secjffoﬁ) we faVes
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s .4‘6 ?Am(\c Feird

8. (20 points) Let C be the curve defined by the parametrization r(t) =
(et,tlnt, - t). Find a parametrization of the tangent line to C' at the
point P = (e, 0,0).

+_
i ?. tosabg %%ﬁlﬁifog & t=1

Pt 20
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p\l Fronie Z e’ \) \ 7
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9. (Extra credit: 10 points) Let S be the surface defined by the equation
(in spherical coordinates) p = cos 6 sin ¢. Find (and simplify, if necessary)
an equation for S in the form F'(z,y,z) = 0, and describe S verbally.

v r
Q( W/\f'*\\x) wit ﬁc:" r: = \’F'
e
X/L" 7?’.-\ 2": X

[y grs 2520

xl—x%\q 7 a2t :/"[
_L) e ‘7 % “1
TL«‘s S Mo SPW Wil radivs %- >‘°‘+f“[ «+
(= 0 ).

10. (Extra credit: 10 points) Let F' be the plane defined by the equation
2z —y + 2z = 4. Find another plane G which is parallel to F' but exactly
two units away.

\/\/c wa¥ Ly =y YLz = (D)

W(ﬁ/\" ID/"j)\—_ = /2,) ‘e
\<2 4 22|

[P-4)= 6

/\\’\"’5 Gy eihe 2—7\/-74 22~ 10
by -1



