MATH 2C03 - Midterm

Duration: 75 Minutes

McMaster University
July 15**, 2015

This test paper includes 9 pages and 6 questions. You are responsible for ensuring that your copy of
the paper is complete. Bring any discrepancy to the attention of the invigilator.

Special Instructions: Check to see that you have all the pages and that no pages are blank. Page
9 is to be used for scrap paper of the continuation of a problem if you run out of room. Use the back
pages for rough work.

You are not permitted to have ELECTRONIC DEVICES of any kind, including calculators or
cell phones.

No notes or aids or pieces of paper of any kind (other than that distributed by the
invigilator) are permitted.

You must print your name and ID number at the top of each page in the space provided as well
as on this page below.
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Fill in the Blanks

1. There are 3 fill in the blank questions. A correct answer scores full points and an incorrect answer
scores zero. Record your answer by writing your answer in the blank.

[3 marks] a) Consider the differential equation 3’ — ky = A, where k and A are con-
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[2 marks] b) If the set consisting of two functions, f; and f,, is linearly independent
on an interval I, then the Wronskian W (f1, f2) # 0 for all zin 7. _ Fa\S% D\QJC%

(True/False)

Ao 13 oY Wlds 3T Fi 2 T ae solwdng do &

«3\““- ol OE. Toge, ¢ (Pogs,’blﬂ Jor YW Yo fa).

297 Cood X W\ oA (L), Co'h compulr Wras XA ok
X=0, L}C chf?Uw\'NQ F \)(\ ﬂ_a_\' &_Q:Fygé .\&%\ ‘Q\N‘\"MQ

0 \veuly nogmiort.

[3 marks] ¢) If y = 3"+ 622 —z+1 is a solution of a linear homogeneous fourth-order
differential equation with constant coefficients, then the roots of the auxiliary
equation are _M=0 (kg Tod) (include what the multiplicity of each root
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Full Answer Questions

In this section, you must show your work to to receive full credit. You will be
graded on the clarity and presentation of the solution, not just upon whether
or not you obtain the correct solution. The value of each question is given in
the margin.

[4 marks] 2.a) Find an explicit solution of zy’+y =sinz (be sure to include an interval
with your solution).
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[4 marks] 2.b) Determine whether Theorem 1.2.1 (Existence/Uniqueness of 1st-order
IVP’s) guarantees that the differential equation 3y’ = /42 — 9 possesses a unique
solution through the point (2, —3).
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[9 marks] 3. Usmg Undetermmed Coefficients (Annihilator Approach), find a general
solution of ¥y — 5y" + 6y’ = 8 + 2sinz.
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[8 marks] 4. Find an implicit solution for the initial-value problem
y+y'= (¥’ +32)y,y(1) = L.

(3 vy dx + (a3 dy = 0
M

(% o

N
No* QXack, 5N 2;%: \—\"'\‘33 X b’f}x:ﬂ'
w .- *“""‘33 . ""“( 3-\'\) s -_l}, FwiceA (5 3 Q\U“Q.
Mmoo W Ty 3
=Y Y4y i
CLS ; ~ th,J " E j\} [3ks)
aﬁ( - },7\7
- Y Ay 0 erack s Byt
&% + -4 =3% ) o 4 >
. S L ¢ > s
vF (AA) 9 A Y N, :
3 ts
-n=3 ¥ S(J‘K\\ dx = b”;\\x* qly). e
) q \ £2465)
~ - \ =\ = - }
j:N'El "33"‘)( —\rﬁ(b):_j _.33(3 aj"&’ﬂ 63~-Rl\j'\c.

:l B:‘}'\'\\ X “Qf\j < C.
Y=g A=< 3
{aqts
() x-ly= 2 imek Sokvn.



Math 2C03 Midterm Name: Student ID: ———— 7

[0 marks] 5. Find the general solution of z%y" + 23/ — y = Inz.
(Hint: [Inzdz = zlnz — z + ¢).
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[8 marks] 6. Solve 22y = zy + y? + z%. Put your answer in the form y(z) = ..., but

don’t worry about including an interval where the solution is defined.
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