Math 20 Fall 2003 Name._ SOLUTIONS
Midterm 2

1. Find an equation for the plane containing the line
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and that is parallel to the line of intersection of the planes 2z +y + 2 =1 and z — 2y + 3z = 2.
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2. Which of the following are true for any vectors u, v, and w in R? and any scalar k?

(a) k(u+v) =ku+kv

TRUE

(b) fu-v=u -w, then v=w.

(c) Hu+vil = llull+]Iv]|

du-(v+w)=u-v+u-w

TRUE



3. Let T': R* — R? be the one-to-one linear operator defined by the following equations. Find T-(2,3).

) = 2z1 — T
Wy = 8:133 — 51172
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4. Determine the standard matrix for the linear operator on R® which rotates by % radians about the
z-axis and then reflects about the yz-plane.
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5. Find the eigenvalues of A* given that A = ﬁ 13} .

O = dx(aT—A) ~ = (a-5)(a-1)+3
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6. Determine whether the following matrix is diagonalizable. Explain your reasoning.

ax (al-K) = ¥ © =R 3 }((9'3)9~‘t7~)
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= A(a*-3at2) = 3 (a-1)(x-2)
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7. Suppose that A is an n x n matrix and 74 : R® — R”™ is multiplication by A. Explain why the
following statement is true. “If det(A — A) = A™ + 1, then there is no nonzero vector x in R"™ such
that T4(x) = 0.”

Smer ot (0 1-4) =T/ = (40 # Klfous
Brad 0 2 1ol o cr‘g,um/wbue, 'OF A 2 emlr hUASS
Meplres by e B Trvomena Ghad Ax e o
‘has Wéy e erviad  soludeon, | Sha —&*/X):AX;

s i res  Badts e OV\/L\O.( solution +o
) y N p 3

Tal) 20 &5 e 2es Vector o ARaner B

‘S Ine  nom 2eo Veetor X Sued ot 7,4.(%}"-0_



. Buppose that a group of three people, Larry, Moe, and Curly, work together on a farm. All of the
food produced by these three people is consumed among the three. In addition, the amount of food
produced by each person equals the total amount consumed by that person. (For example, Larry eats
the same amount of food that he produces.)

Of the food produced by Larry, 1 is consumed by Larry himself and 2 is consumed by Moe. Of the
food produced by Moe, % ig consumed by Larry and % is consumed by Curly. Of the food praduced
by Curly, % is consumed by Moe and % is consumed by Curly himself.

Assuming that Curly consumes 32 pounds of food a week, how much food do Larry and Moe consume
a week?
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