Math 20580 Nme:QaZ/A;ASAj_

Midterm 3 Instructor:
April 16, 2015 Section:
Calculators are NOT allowed. Do not remove this answer page — you will return the whole
exam. You will be allowed 75 minutes to do the test. You may leave earlier if you are
finished.

There are 8 multiple choice questions worth 7 points each and 4 partial credit questions
each worth 11 points. Record your answers by placing an x through one letter for each
problem on this answer sheet.

Sign the pledge. “On my honor, I have neither given nor received unauthorized aid on
this Exam”:
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Part I: Multiple choice questions (7 points each)
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1. The closest point to [—1} in the subspace of R® spanned by [—1 and [4} is
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2. Consider the vector @ = [ ! ] and the line W = Span{w} spanned by w. A%
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3. The matrix A = i _4 factors as A = QR where Q = ig _11//22 and
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4. Let A be an m x n matrix and let b be a vector in Col(A). Which of the following
statements may be false?

(a) There exists a vector Z in R® with A% = b.

(b) If A has linearly independent columns then det(ATA) # 0.
(c) b is perpendicular to every vector in the null space of A”.
(d) If ATZ = ATb then  is contained in Col(A).

(e) If m > n then det(AAT) = 0.
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5. Find the solution to the initial value problem
dy

t-d—t' +y = tsint, y(7) =1.
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6. Consider the initial value problem

dy_ 2 .
=Y —¥=2 y0)=0

() y=—cost+2

Which of the following describes the nature of the solution?
(a) b y(t) = -1; tlim y(t) =2; inflection point at y= 1/2
(b) lLim\y(t) =2; lim y(¢) = —1; inflection pointdt y =1
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(e) tiu_noo y(D=—-2; tl_l_glo y(t) =1; inflection peint at y = 0

(d) lim y(t)=-1; limy(t)=2; inflectior point at y = 1
A o T '
(e) t_l’u_noo y(t) =2; tlil‘xalo y(t) = —1; inflection point at y = 1/2
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7. Let y(t) be the unique solution of the initial value problem

costé% +y = L
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What is the largest interval on which you can guarantee a solufion y exists?
(a)t>0 b)_TW<t<1 (gt<1 d) =r<t<1 (e)%ﬂ<t<

tn shadad fom ,  thi "(
éZ_ — :

e —————

4
)/ 2 60/5? Cos# {‘t{—l)

7

p/é) sogular i} £=B AT

S igule ] ETret o bo]
8. Find an implicit solution to the initial value problem

d
y+(z+ ey)ﬁ =i y(1) = 0.

(a) z+€¥ = (b) y+ze? =1 () zy+e¥=2
(d) zy +ze¥ =1 (e)zy+et=1
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Part II: Partial credit questions (11 points each). Show your work.
9. Let W = Spa.n{ﬁ'l,'b'g, 173}, where
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(b) Decide whether the vector & = is contained in W, and if it is then find the
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coordinate vector [Z]g of £ with respect to the basis B found in part (a
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10. Let A = 2 0 and b=
1 0

(a) Find the least square solution to the equation A% = b.
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(b) Find the vector in the image of A which is closest to b.
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11, At time ¢ = 0 a tank contains 50 gallons of water mixed with 10 kg. of salt. Over
ime well-mixed salt water drains from the tank at a rate of 2 gallons per day andis
replenished with pure water which enters the tank at a rate of 3 gallons per da§.

(a) Set up an initial value problem for the mass Q of salt remaining in thefank at
time 2.
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(b) Solve the initial value problem’tg derive an explicit formula for Q.
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12. Find an implicit solution to the initial value problem

dy
2 — —
¥+ (zy +2) 0, y(0)=1.
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