Math 33B Name (Print):
Winter 2017 Section: s
Midterm Exam 1

2/1/2017

Time Limit: 50 Minutes

This exam contains 5 pages (including this cover page) and 4 problems. Check to see if any pages
are missing. Print your name legibly where requested on the top of this page, and print your initials
on the top of every page, in case the pages become separated.

You should show your work clearly and concisely. If you need more space, use the back of the
pages; clearly indicate when you have done this.

Draw a box around your final answer for each problem.
You may not use your books, notes, or any calculator on this exam.

Do not write in the table to the right.
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Problem | Points
1 25 |25 !
2 25 I?’( l
3 %5 29

1 4 2% |26

I Total: | 100 | /0
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1. Consider the ODE ¢/(2) + y(t)*sin(t) = 0.
(a) (20 points) Find the general solution to this ODE.
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2. Consider the ODE y/(t) + 2ty(t) = 2te™
(&) (18 points) Find the general solution to this ODE
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) (2 points) Find a solution satisfying y(0) =0
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(c) (5 points) Is the solution of
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t timet = 0. Tank 2 contains

- Z:nkll{ contains 100 liters of salt water, with 10 kilograms of salt a
unknown amount of salt water, with 5 kilograms of salt at time t = 0. Pure water is pumped
through a pipe into Tank 2 at

;IliotTar;k 1 _at._@_m_.teq_fJS liters/sec. The water in Tank 1 passes
; = ‘e & @J\TO water leaves Tank 2; to make things simpler, assume the tanks have
infinite capacity. ’ _ il

nd Tank 2 into a system of first-order

(a) (20 points) Translate the balance laws for Tank 1
in Tank 2.

ODE:s for the salt content (in kilograms) z(t) in Tank and y(t)
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(b) (5 points) Find explicit formulas for z(t) and y(¢) as functions Ftimet,
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4. Consider the ODE (3ay® — %) + (3% — 2y =0. 2 (3 2R aqp¥ (g0
{a) (20 points) Find the general solution to this ODE.
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(b) (5 points) Check that your solution satisfies the ODE. 2
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