MATH 212 — Midterm Exam #2 31 March 2006

Problem 1: (a) Write, in standard form, the equation of the plane in R? that passes through the
/ point r = (=3,5,1) and has normal vector n = (1, —1,5).
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(b) Write the equation of the same plane in parametric form.
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(c) For a given point x € R®, the distance from x to the plane is equal to the component of x — r in
the direction n (i.e. the distance is equal to the length of Proj,(x —r)). Use this to find the distance
from the point (1,0,0) to the plane in part (a).
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MATH 212 — Midterm Exam #2

31 March 2006
Problem 2: Two planes in R? have the following equations in standard form:

r+2y—2=3
22+4+3y+z=1

(a) The planes intersect along a line. In what direction is this line oriented? (i.e., find a direction
vector v so that the points x on the line are parametrized by x =r +tv, t € R.)
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(b) The angle between two planes is defined by the (acute) angle between the planes’ normal vectors.
Calculate the angle between the two planes in (a).
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Problem 3: (a) Let H C R? be the set of vectors (z,y) such that y > z. Is H a vector space?
/ ‘Why/why not?
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(b) Let H C C[0,1] be thehset of even functions. Is H a subspace of CLJ, 1]? Why/why not?

(Recall that Cf ,1] is the vector space isting of all i functions defined on the interval
[!{, 1). A function f is even if and only if f(z) = f(~z)).)
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1 1 0
/ 8| Problem 4: (a) For what value(s) of h are the vectors u = [0] , v = [1] , W= [l] linearly
1 0 h

independent?

Considis GO+ GY £ G =0

(o (Lo i (O
—~lot (|l 1t ( ||
o KL o~ o o W

So <¢=06 \'SMw;Zu&Sd’u\ € bt HFO .
e i { * - I
YW ace finearty Sqpoucud F | Wt -(

(r(- = e W= —U AV 3(:@«5::[?5,&”&5

1€

(b) Let p(z) = z and g(z) = 1+ 2z + 322, Does the set B = {p,q} span the vector space Py =
{polynomials of degree < 2}? Why / why not?

No. Comzider 46 = X' Than £€B Lt €¢ ambp 75
- Ly
Sivee. £ e‘se«»je,ig repoices

() + 142+ BTy = K

Lo Swed. A

qu,ga,a coelliedss (B, =
C,_p 'ZCL: Q N(b»l\.s'\s-‘e,ﬁé "

.50
SO wo Sh(U“"M-—&\ C.)(L’

Page 5 of 6




MATH 212 — Midterm Exam #2 31 March 2006

/4 Problem 5: Prove Pythagoras’ Theorem:
Vectors x, y € R™ are orthogonal if and only if [x +y[* = 1x[? + lyl*
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