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INSTRUCTIONS:

e Write answer in the space provided.

e Clearly show all work and circle/box answer.

e R denotes the real line.

e R? denotes the three dimensional real space.

e There are 8 pages and 5 major problems in total.

KEep CALM AND DO SOME CALCULUS !

1.(20pts). ‘Trick or Treat’
Determine whether the statement is true or false. If it is true, say so; if it is false,
explain why or give an example that disproves the statement.

(1) (5pts) The equation y? = 10— z? defines a surface in R? that has the following
2 2
X 'Qj =10

Y%;"A"S B & %W‘éﬂo&b J(’g
cylinder shape.

(2) (5pts) A space curve 7(t) is a straight line if and only if 7(t) is a constant
vector.

Yos . Y w) = onstant <D Kt )=0 s‘c‘rgﬁl«( 4«,

(3) (5pts) If @ # 0, and @-&=a- b, then b= &

Todse. Take © -7 and TI®.

(4) (5pts) If @# 0, and @ x &= G x b, then b = .

Ylse . Toke T=0 o =37
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2&@. Let@=1i+2j— 2k, b=<3,-2,1>, ¢=j —2k.
(1) (5pts) Find |al.

-

Cl/:<l)lv/l>

o =,Jll+')f+ €2)2 = 3

(2) (5pts) Find the angle between @ and &

Ac = <, 2, -2>:<0, |, -2>

= 20+ 2<| # € x(—2) =b

W@

og}uvvw)E )

‘0& Find the projection of @ on ¢.

= [Flad. ':7 - [ BE . E
4 “ Il
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= 6 — 2




MAC 2313 Test 1

(4) (5pts) Find the area of the parallelogram generated by b and ¢,

= 27

= _ 1T T X
L'xC {; ey ‘ ;(3)6)3>
o ( -2

ss A = [3% 2, 32 = BJ\1—+2:'+|’* =35

(5) (5pts) Find the volume of the parallelepiped generated by @,b and &

Velume = [7(T2)

I

<"2)’l> : <5) 6,3)
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l 3+ 2x6 + (/)_),\3\
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3.(%}5009). There are three lines in R®, L; is the intersection of two planes H;:
r+y+z=1and Hy: 2¢ —y — 4z = 2; L, is the line that passes through the point
(2,0,1) and perpendicular to the plane 2017 + z + y + z = 0; L3 is the line that lies
in the zy plane given by equation y = z.

(1) (’Ets) Find the equations of Ly, Ly, and L;.

L
2. )M+ E=] e wap, JxtZ =1-C ,D x= 1=t
2% -y -4¥=2 flx-x'.z = Lt & I = —"—i—_—t

—_
NE)= <=5t , £, =5t > = <l,0,0> + <=L |, 2>

1, : 72’0“:)=<-1,0.'l> +Et, L1y =<+, 4, (+ 4>

i; R <{,—,,6.0> = <o/0.09 %t T Lo> =Tf-3’(/f)

(2) (5 pts) Find the intersection of L; and Ls.

2o, Wit) = <ot b+t < |-3L, &, Ft>
NS PPN
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(3) 6s) What is the equation of the plane generated by L, and Lo 7

'?O'M' = ('% 2"%’) 'S Ao hersecron pant

= <], -1y X&)

_ ? T) —_—

= 4 » ’l ;‘(5)0,’5>
{ \ \

0 quehm: 3 (x-4%)+ 0(4+%) +E3)(Z2-3) =9

35—t -(32-1) =9 o [x—% [=°]
3x —3t —3 =0
M5(4) 5&) Find the distance between the skew lines L; and Ls.
= |9 . (4 x%&2
desAnnce J_Pi @ * 5)l‘ ﬁ@"@ P, Q are y’anoém !70!“5 m 2 ‘# /—_5.
| x 73 |

& 506’{'=0 om)—(=9 P:(l)O,O)’D

‘ P/é_?'(’loo
S A=0 o L3 > K= (0,00) 01T
-—r’,
M = <—,2.>. T =Ly 1,02
MW= T T F
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4.(15pts). The vector function 7(t) =< In(2—t),e""!, v/t > describes a smooth
space curve.

(1) lapts) Find the domain of 7(t).
xk)=n(2-t) =p dL<2.
Y1 = gt = tr-00 ¢ A<
Z2t )= J¢ _—, ,t >0

so Doman LO N 1)

(2) (10 pts) Find the equation of the tangent line to the curve at (0,1, 1).

: = - l
Twy=<I3 & 3=

2-1T , Xt

@ Loy = ) dn(2t)=0
t e‘(:/l ‘l = 't"l

&
so VOy=< -1, 1, %>
Vi) =<0, b+ 4L, ), L£>




«30pts). For any differentiable vector function 7(t)
vector for any ¢, then 7(t) is orthogonal to 7(t).

She. T (£) s a wmit otor

= (V)=
=D 1—9

P = Pw) T = |
> %(?”M_-??w) = %CI )
B Fuck Qule for dot prdect
P TPle) + V) TE) = O
ff’(;wo'?’or\*ﬁ
Ve » Tl )=

= P - Faml&wd?\?

P ool =0
SO ol = :g

Le. ?’)(/‘f‘)J—-%@V) :

. Prove that if 7(¢) is a unit




