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Math 2163

Jeff Mermin’s sections, Test 1, September 18
On the essay questions (# 2-8) 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, z, y, z, and t are variables, a, b, ¢, d, d’, and L
are numbers, a, b, and ¢ are vectors, C : r(t) = (x(t),y(t), 2(¢)) is a curve
in space with associated T, N, B, and &, and f(z,y) is a function.

(a) a«(b xc) = (asb)(asc).
FA\%‘ CT(7 a:\a:¢:<‘,°)°7>
(b) as(b+c)=a<b+a-c.
Trve .
() %= (%, %, %).
T eve .

(d) There are functions g(z) and h(y) such that f(z,y) = g(x) + h(y).

¢ 'H«L 'S be no
FA\%. Q 5:\&:;‘;7"@\1\:)6;{"7 twfm anii £ e dass, Well b foces o

(e) B=T xN. W‘M‘\ g

T(VQ.

(f) The distance between the planes F : ax + by + cz = d and G :
ax +by+cz=d is |d—d'|.

?f\\ Y ‘ "’ (s ’éi

Kﬂ},b\ '

(g) If C is a circle, then  is its radius.

il (i o calivs.)

(h) |a-b[ < |a[[bl.

Toe, o) =Wl 8] ol |8l
(i) axb=bxa.

Tl ank: = bxa.

G) If lim  f(z,y) = L, then lim f(z,b) = L.

(z,y)—(a,b) r—a

—T
,Fue_



Name:

Test 1, Page 3

2. (30 points) Let a = (7,7,7) and b = (8,9, —10). Compute the following:

(a) 10a — 10b.
:\O<7|7:7> - lo¢ ¢4 ~16)
)

z <7o)7o'705 ~- L %0 ﬁo' ~ (07

= - €0 ,70-%0 7041009

B )Z(O) -7/0, '70>

(b) asb.
2.4 377 Ax 7--17

-6y 63 10
—\ Y4 .

(c) axb. . <7(_N),7(0\>\ 7(%>,7(-\»\) 7(‘(}~7(%)>
ZIZ—J%%) e 7D

() (a=b)xb. = axb ~Lxl
Y
2 oaxb

:/4'\%77 e 7D
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3. (15 points each) Show that the limits do not exist, or give strong evi-
dence that they do.

(a) 1 22 — o2 A Ffﬂ’)ﬂo\-\f-\s GD)% c\\lorj /ﬂm\ XA
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4. (20 points) Find the equation of the plane containing the points (—10, 10, —6)
(2,0,10), and (—9,-5, —

CAl P =(~10,19 é) Q= (yow) a-d R=(-% -5 -3)

Tuo vecties i our glane src P8 = 411, -1, (67
ca b QR ~ <-l() -g’ _"57'

< 1oy0 -\26 F154 —to- 10y
(

_> -

ﬂvé A& poemd Ve 3 n = P& x AN
= L2, —Zo)-no)
)

We Geel, ) Jdown Ho <2,\) »1)_\77

ﬂ\-c &[U,A Y0~ \\‘\S {/L\L,me 2/\le7 ‘7Z;D
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§D ))/\'\A\ c_pl-uﬁ\)r;ﬂﬁ Y3 ’L\;’ 7_7 -\732 = 129 _

5. (15 points) Determine whether the planes F : 2z + —6y — 7z = —6

and G : 7Tx + by = 5 intersect. If they do, find equations for the line of
intersection. If they do not, find the distance between F' and G.

/)’lﬂa_ Noceel YecTers  ace Ne = <7.I/£J~77

and t’\é s <7/5,0> /)L\Lg,_ p\/,;,g' ?«f;”t\ ¢ Al ?IQM5
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6. (15 points) Find the length of the curve C : r(t) = (¢,t*,t*) on the
interval 1 <t < 4.

end e~d \ n
- - 0%
‘T\\\Q 15 S [c\g) ol S (_61‘:—? c
Gt kot

=4
t=M A
Py - )G
£\ —é;l
t=4 —
AS (N4 6T 4t
-1

7. (10 points) Find equations for the tangent line to the curve C : r(t) =
<t2, t%,e2t> at the point (0,0,1).

- 0
C ?acscs -H'\rovi] CO) 0, \) whea g f :D.é e £=0.
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8. (Extra credit: 20 points) Consider the curve C : r(t) = (e sint, 2, e cost).
Compute T, N, and B at the point (0,0,1), and find an equation for the
osculating plane of C' at this pomt
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