MIDTERH 2 - FALL 19

1. Let A be an n x n nonsingular matrix. Which of the following statements must be true?

(i) detA =

(ii) rank(A ) =n.

(iii) Ax = 0 has infinitely many solutions.

(iv) Ax = b has a unique solution for every vector b € R".
(v) A must be row equivalent to the n x n identity matrix I,.

(i) A/olwchguﬁ/b means A nvelble e A
deb (4140, Thu () fale

(cc) T4 A=CLuv;, ..., 03 u nmJL'stu/a/. , Fhea
407 ;-0ny Wa b Df R* . Howe TRank(4)=n
T (i) fue

(cci) Tf Roak(Alon, Her  dim (Wuttas)= O
which means Hok © i He wupe ol b
A,L =O. Thw i/ A/JC

(cv) T4 A walible Her 1-A"6 4 He
wiigne. ke b Ar=6. Thu (o) tie

v) Acading b Juden's ceconpitin, of A &
chM/é6é. F O eizu(/&/enf ro TI.. Ty (v? lfive
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Xo
1
2. Consider the initial value problem: #(t — 10)y” + v/ — U In(t — 5), yld) = 0, y/(6) = 1.

Find the largest interval for which the above initial value problem has a unique solution.

Wicte hHe Woé/em. 11 Jandad ﬁwz

w [ _ / - b (6-5)
Y * Eewo) VT EEyEo) C (60
o, (€) g (€) gle)

Inféwa&o:f mhnuci&

P.: (-00) V(W) V(10w

po: (-00) V(O3 V(3 10/ VU (B2)
qg: (30) UV (100)

Largest vaboryal We hawe 1 € (500)
whach w1 He /CMgeJ}’ leunl o whick Fee

1 a4 unigue ol Fion



Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User


3. Which of the following subset S is a subspace of V7

(i) V =R® and S is the set of vectors (z,y, 2) satisfying = + 2y — 3z = 0.

(ii) V = My(R) and S is the set of 2 x 2 matrices with detemnnant #0.

(iii) V P, and S is the set of polynomials of the form ax? — bz, where a,b € R.
(iv) V = M,(R) and S is the set of n X n nonsymmetric matrices.

\/

i) and (iii) only
i) and (iv) only
ii) and (iii) only
1% (iii) and (iv)

A
B
C.
D
E (ii) and (iii)

—_~ e

Genonally speaking, ubspees are oblated
wluking of  yslems Lite Ar =0 (loau+ longy )

(c) This i a Lineac éom«yeﬁeau equalior. Thed
Vi) o ubspuce
(cc) The delaumuant 7 noF Lneaw oud we oce
wudeing Me emafin delt(f/+ O. Tha
Vi) not a ubspme
(ccc) Hee  I/= {arte bx +c c=0 b . Thy
o Avea homogeneon) egehion. Thw Vi a
Jubypace
(cv) Heue V= {Ner,, 7 +£1) Thw
V % nol o ubspace.
®
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4. Determine the general solution to (D + 1)(D — 1)?(D? + 2D + 2)y = 0.

A c1e7® + e + e "(e3cosx + ¢y sinx)
B. cie™ 4 cpe” + czre® + e F(cqcosx + c5sinx)
C. cre ™ 4+ cpe® + e*(c3cos & + ¢y sinx
3
D. cie™® + cowe™ 4+ c3e* + e *(cqcosx + cs8inx
1 2 3 5
E. cie™™ 4+ ce” + czze® + e*(cycosx + cssinx
3 5

The cl'lww.c e enotic ,’b{ Yrom (af U
Pr) = (ret) -1)% ( Q+1)* +1)
We aet the Afolowny summay 4 He 103

Pook Mullepliccty
-1 )
I 2
- ) +( |
-1-¢ )

Fundamental  ofulion
9 = e¢~z’ 94: C" 85 = Z—CZ

Yo = er* colr) Yg = e* xnlx)

®
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213114 5
11 213(|2] 1 . . . .
5. Let A= ol 4lollo| Zal: which of the following set is a basis of the column space of A?
ofojoyf1f 2

Bow - echelor fum Lu A

I £ 3% 4 5 ,4)‘5(2)'3345\
.- ] 9 2 2 | ﬁ.},,(-l) O O O -2 -9
3 4 O 22 O O -6 -6 -2
O o O | 2 O O 0 :z/
L% i 2 3 & 5\, I 2 3 ¢35
T]\fl-«‘z) oo o 1215 O O 1 12
o o J 12 OO O 0O 12
o 0 O |2 O OO’Z/
{)3," ) £ 3 453 \, /eac(ch5 )
o O [l :Z./
O O O [l|2
6 0 0oof
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9. Given that y;(¢t) = t is a solution to t*y” —ty' +y =0, t > 0, find a second linearly independent
solution y»(t).

A2

B. tlnt
C. Int
D. t*Int
E. tet

This © abut variabin of puemele.
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10. Let A = 3 be an eigenvalue of A = 1

O =N

1 2
— 1] . Then the geometric multiplicity of A = 3 is
0 3

=0 Qw>
WD O
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11. Consider a spring-mass system whose motion is governed by y"+y = 4sin(t), y(0) = 2, y'(0) = 0.
Find the solution of the above initial value problem.

AL y(t) = 2cos(t) — sin(t)

B y(t) cos(t) + 2sin(t)
y(t) = cos(t) + sin(t) — ¢ cos(t)
y(t) = 2cos(t) + 2sin(t) — 2t cos(t)
E y(t) = 2 cos(t) — 2sin(t) + t cos(t)
Homoge neaw) _equakin y" +y = O,
with  Junclamental  plubisng
y, = cwl(l) Ye = ()

Rubicalae yolakn — Sme  snlt) 0 a fundamended
lubion  ( mulliplicily 1) , we Aok Ju
9‘) Wd& H’lﬁ ﬁﬁ‘f.m

Yp= a b colb) + 6 £ anle)
s/p:~a. E nlb) +b Ecll) + o calb)+ bralt)
Y = ~ab cwlE) - b€ anlt)

-2a solE)+2b co ()

Heace Yp tYh = -Za xalE) + 24 cnlE)
T we wour He 1hs b be Gun(€/
we  get a=~2 b= O . Thus
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