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Problem 1
Complete Exercises 1.2 problems 1, 2, 3, 5

Exercise 1

Determine a general solution for the equation y” + 5y’ 4+ 6y = 0.

y"' 45y +6y =0

y:ert
2 +5r+6=(r+2)(r+3)=0
7’1:—2 7’2:—3

Y = cle_2t + CQQ_St

Exercise 2
Find a general solution for the equation y” — 4y’ + 4y = 0.
y//_4y/_'_4y:0
r2—dr+4=0

T2 = —2
y=e " +te

Exercise 3
Solve the differential equation y” + 2y’ + 2y = 0.

y'+2y +2y =0
P 4+2r+2=0

_2+/1- (D))
2

— 14i a=-1 f=1
y = e "[c; cos(t) + cosin(t)]

r



Exercise 5

Solve the boundary value problem y” —y = 0,y(0) = 0,¢'(7) = 1.

y//_y:()
P —1=@F+Dr—-1)=0
7’1:—1 T2:1

Y = cle_t + czet
y(O) =O=cl—|—02
Yy = cle’t — clet

y = —cie ! — et
Yy (m)=1=—cie™™ — c1€"
=c(—e " —¢€")
1
@ —e T — e
et et
y= —e T —eT B —e T — e

Problem 2

Determine all solutions to
y' +y=0,90)=0,y2r) =1

You may assume the domain is 0 < z < 2.

y'+y=0
r?4+1=0
r=0+i a=0 =1
y = e’(cy cos(t) + casin(t))
= ¢y cos(t) + cosin(t)
y(0) =0 = ¢ cos(0) + ¢ sin(0)

C1 = 0
y(2m) = 1 = ¢y 8in(27)
1=0

No solution.

Problem 3

Determine all solutions to



You may assume the domain is 0 <z < 7.
y' +4y =0
P +4=0
r=0+2 a=0 =2
y = % (c; cos(2t) + cysin(2t))
y' = —2¢ sin(2t) + 2¢5 cos(2t)
y'(0) = 0 = —2¢; sin(0) + 2¢5 cos(0)

Cy — 0

y’(g) =0=—2¢ sin(g)
Cc1 = 0
y=0

Problem 4
Classify the following PDEs as hyperbolic, parabolic, or elliptic.

(a)
8_u + @ =— @ + 0.5i
ot ot? Ox? Oxot
B=2 A=1 C=-05
B? —4AC = 4 — 4(1)(—0.5)
=6
hyperbolic
(b)
SUgy + 2Ugy + Uy = Ty,
B=2 A=3 C=-7
B? —4AC =4 — 4(3)(=7)
=88
hyperbolic
(c)
Uyy = Uz T U
B=0 A=0 C=1
B? —4AC =0 — 4(0)(1)
=0
parabolic
(d)
—3Uyy + 2Ugy = —Uyy
B=2 A=-3 C=1
B?* —4AC =4 — 4(-3)(1)
=16
hyperbolic



Problem 5

Find all values of ¢ € R such that the vectors @ = (¢, 0.5, ¢) and b= (—3,4,c) are orthogonal.

i-b=0
—3c+24+c=0
(c=2)(c—1)=0

01:2 62:1

Problem 6

Use the dot product to find the angle (in radians) between the vectors @ = (2,4,0) and b = (—1, —1,4).

@ - b= ||al|[|b] cos 6
—24 (=4) +0 = V4 + 1618 cos §

—6 = (2V/5)(3V/2) cos 0
1

cosf = TS
VD
10

0 ~ 1.892

Problem 7
Let S = {27, 75, 23}, where 27 = (1,—1,0), 25 = (1,1,0), 23 = (0,0, 1).

(a) Is S an orthogonal set? You will need to compute several dot products to answer this question.

All the vectors are mutually orthogonal so the set is an orthogonal set.

(b) Is S an orthonormal set? Remember to show calculation(s) that support your answer.
|73 = vi+1=v2
Since not all the vectors are unit vectors, S is not orthonormal.

If you have any questions, comments, or concerns, please contact me at alvin@omgimanerd.tech



