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MATH 311 Exam 1 Spring 2003 2 /10 /25
Section 200 Solutions P. Yasskin
3 120 120
If you use row or column operations, be sure to give your reasons.
at the

1. (10 points) Find a parametric equation for the line tangent to the curve 7#(¢) = (+,£2,)

point where ¢ = 2.

P=72)=02,48) 3@ =(1,2t,32) 3Q2) = (1,4,12)
X=P+#=(2,48) +1(1,4,12) (o,pz)=Q+54+41,8+12f)

OR

X=P+ (-2 =(2,48)+(t-2)(1,4,12) (x,,z) = (t,-4 + 41,16 + 121)

2. (10 points) Find the non-parametric equation for the plane tangent to the surface

x3y? +xz3 =31 atthe point (x,y,z) = (1,2,3).

f=x3?+xz° _V)f: (3x2y2 +2z3, 2x%y, 3x22>

N= _V'f| 123) (3 +22+3%,2.2,3 '32} = (39,4,27)

N-X=N-P = (39,4,27) - (x,»,z) = (39,4,27) - (1,2,3)
39x + 4y + 27z = 128



3. (20 points) The following is a parametric surface in R* :
(w,x,y,z) = I_é(u,v) = (uﬁ cosv, u2 sinv, vcosu, vsinu)

a. Find the two tangent vectors ¢, and ¢, atthe pointwhere (u,v) = (%%)

ey = (ﬁcosv, 2 sinv, —vsinu, vcosu)

ey = (—u 2 sinv, u4/2 cosv, cosu, sinu)
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4. (15 points) Let

a. Compute detM (as a function of
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b. For what value(s) of x does M!

M—]

exist & detM+0 < x=+2
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5. (25 points) Let 4

Check it.

a. Compute 47!
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b. Solve the equations

y+2z=3
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6. (20 points) (Multiple Choice: Circle one)  If C=4B, then (CT)" =

a. ATB' +47'BT
b. B'AT + BT4!
. A HTBNHT  correctchoice

d. BT 'U")™

(2]

Now prove it. You may use any result proved in class or in the book or on homework.

METHOD 1: C=A4B given

CT = UB)" = BT4T since (XY)T = YTxT

(€M) = BTAT) " = UT)'(BT) since (X)) = ¥y x!

(€M =@"H'BNH since (XT)™' =@’

METHOD 2:  CT[)"(B )]
=UB)'[A)'B"H']  since
= BTAH[AHTBHT]  since

= {BT[AT4 )" ]}B )T since

— BB T since
= BT(B )T since
=1 since

So (€)' ="'’

C=A4B

N’ = YT
associative
CORENC N
identity

inverse



