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Paper 0165 ID p. 1

MATH 317 — Midterm 1 — 50 minutes

03 October 2025

e The test consists of 8 pages and 5 questions worth a total of 50 marks.

e This is a closed-book examination. None of the following are allowed: documents,
formula sheets, electronic devices of any kind (including calculators, cell phones, etc.)

e No work on this page will be marked.

e Fill in the information below before turning to the questions.

Student number

Section

Name

Signature

NOTICE: Look at both sides of every sheet.
Some questions start on the back.

Turn off and put away all cell phones, pagers, alarms, etc., before the exam begins.
Any such device that disrupts the exam will be confiscated.

Rules Governing Formal Examinations

1. Each examination candidate must be prepared to
produce, upon the request of the invigilator or exam-
iner, his or her UBCcard for identification.

2. Candidates are not permitted to ask questions of the
examiners or invigilators, except in cases of supposed er-
rors or ambiguities in examination questions, illegible or
missing material, or the like.

3. No candidate shall be permitted to enter the exam-
ination room after the expiration of one-half hour from
the scheduled starting time, or to leave during the first
half hour of the examination.

4. Candidates must conduct themselves honestly and
in accordance with established rules for a given exami-
nation, which will be articulated by the examiner or in-
vigilator prior to the examination commencing. Should
dishonest behaviour be observed by the examiner(s) or
invigilator(s), pleas of accident or forgetfulness shall not
be received.

5. Candidates suspected of any of the following, or any
other similar practices, may be immediately dismissed
from the examination by the examiner/invigilator, and
may be subject to disciplinary action:

(a) speaking or communicating with other candi-
dates, unless otherwise authorized;

(b) purposely exposing written papers to the view
of other candidates or imaging devices;

(c) purposely viewing the written papers of other
candidates;

(d) using or having visible at the place of writing
any books, papers or other memory aid devices other
than those authorized by the examiner(s); and,

(e) using or operating electronic devices including
but not limited to telephones, calculators, comput-
ers, or similar devices other than those authorized by
the examiner(s) (electronic devices other than those
authorized by the examiner(s) must be completely
powered down if present at the place of writing).

6. Candidates must not destroy or damage any exam-
ination material, must hand in all examination papers,
and must not take any examination material from the
examination room without permission of the examiner
or invigilator.

7. Candidates must follow any additional examination
rules or directions communicated by the examiner(s) or
invigilator(s).
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Additional instructions

e For every question, write your answers in the space provided for that
question.

e Use both sides of every page.

e If you need more work space, request an official Extra Sheet from an
invigilator. On any Extra Sheet, write your identification on every side
you want marked. (You may use different sides for different questions.)

e Work on this page will not be marked.

Selected Formulas

Vector identities:
ux (vxw)=(weu)v—(veu)w,
ue (vxw)=(uxv)ew.

~ ~ ~

dT ~ dN ~ ~ dB N
Frenet-Serret: For r = r(t), — =vsN, — =vrB—-vkT, — =—vrN.
dt dt dt
GM Nm?
Classical Newtonian Gravitation: F=- 2m (E); G =6.67x10"1 km2 .
r T g

Polar Coordinates: At & = rcosf, y = rsinf (with z = 0 for 3D), local unit vectors are
r=cosfi+sinfjand § = —sinfi+ cosfj. (In 3D, we have 7 x § = Z =k.)
dr .~ df
In a time- i ituati — =00, — =-0r.
n a time-varying situation, — — S T

Thus r=7rr leadsto v =77+ 7“961 a= (r — réz) T+ (7“9 + 27”9) 0.

~l+ecosf®’ = GM’ .

Kepler II: A(ty) = A(to) = $h*(t1 —to); h = 1?0 is constant. (“Equal areas in equal times.”)
4 2

Kepler I1II: T? = GLMCLS. (“Period squared is proportional to major axis cubed.”)

Kepler I: r (“Orbits are ellipses, ....”)
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