
Mathematics 317 — Midterm 1 — 50 minutes

February 12, 2025

• The test consists of 9 pages and 4 questions worth a total of 34 marks.

• This is a closed-book examination. None of the following are allowed:
documents, formula sheets other than the one provided, or electronic devices

of any kind (including calculators, cell phones, etc.)

• No work on this page will be marked.

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

Name

Signature

Section

Student number
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Solutions



Please do not write on this page — it will not be marked.

Additional instructions

• Please use the spaces indicated.

• If you require extra paper then put up your hand and ask your instructor.

– You must put your name and student number on any extra pages.

– You must indicate the test-number and question-number.

– Please do this on both sides of any extra pages.

• Please do not dismember your test. You must submit all pages.

• Smoking is strictly prohibited during the test.

Page 2 of 9



1. Let C be the curve given by the intersecction of the cylinder x2
+ y2 = 1 and

the plane x+ y + z = 1.

(a) 3 marks Find a parameterization of C (be sure to include the domain

as well as the vector valued function).

(b) 3 marks Compute the integral
R
C f ds where f(x, y, z) =

p
x+ y + z � xy.
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Elt) = <cost, sint,
1-cost -sint] OtI

um um

projection of C need z = 1 -X-Y

toXy plane

i is circle

'H) = < -sint
,

cost
,
sint-cost

(F(t)) =vTrut + cos+ + (sint-cost =Nrhinit - [sintcost + cost

-

= N2-2sintcost

Sfds= f(()I

=costintsitcost at

= (l-costsint)dt = (int-siz



2. 9 marks Match the following vector valued functions to the following plots.

The axes of the plots have �2  x, y  2.

(1)
⌦
et/8 cos(t), et/8 sin(t),

↵
, �2⇡  t  2⇡

(2) h2t2, 2t3i , �1  t  1

(3) h2t et, 2t e�ti , �1  t  1

(4) h2 sin(2⇡t), 4t2 � 2i , �1  t  1

(5) h6t3 + 3t,�2t3 � t� 1i , �1  t  1

(6) het � 1, e�t � 1i , �2  t  2

(7)

D
4t

t2+1 ,
2(1�t2)
t2+1

E
, �1  t  1

(8) het � e�t, e2t + e�2t � 2i , �1  t  1
(9) hcos(2⇡t), 2 sin(⇡t)i , �2  t  2

(a) (b) (c)

(d) (e) (f)

(g) (h) (i)
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d goes
around origin twice with distance toorigin growing

b X is positive , y is both negs positive => curve is in 1standcanenants

f X, Y are both negative or both positive lives in Ist and 3rd quadrants

h when the -t (X,3))(-X, 4) => curve symmetric under reflection
about y-axis

A Satisfies 2y+ x = -2

satisfies (X+ 1)(4+ 1) = 1 (so like the hyperhole xy =1 except
G

shifted by [-1 ,-1)
i Satisfies xi+y= 4

C satisfies y= X
2

C [cos(2it),
[sinGit)) = [cos lit) -Sin(it),

I sin(it)

= (1-2sintit) ,
Zsin(it))

so satisfies

X = 1 - 242



3. Consider the parameterized curve

~r(t) =
D
1� 2t2, 2t

p
1� t2

E
, 0  t  1.

(a) 3 marks Find and simplify |~r0(t)|.

(b) 3 marks Find the distance from t = 0 to t = T along the curve.
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t = < - 4+,2 +2 ) = C - it,

=ne
=-Y+ 1 -y+4 =

S = STrld+=fdt let t n

d+= cosuda t=0= 0

E = T(> u = sin"T

S

=Ssindu-SSinde Sime OtEOE = co Icosulos

=S
Sir'

edu = Isint



(c) 3 marks Reparameterize the curve by arclength.

(d) 2 marks Geometrically describe the curve.
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S(t) = 2 sin"(t) so t = sin Ot11 Le OES IT

F(s) = <1- 2sinE
,
Isins) = <1-IsinE ,

[sinEcosE) OISET

= (cos-sinE ,
[sinEcosE] OS*i

F(s) = <cos-sinE ,
[sinEcosE] OS*i Using cos(20) = coso-sino

Sin(it) = 2SingCOSE

= (Coss ,
sins] OISET

so this is the top half of the unit circle &x+21 y3,03

·



4. Consider a racetrack given by the logarithmic spiral

~r(✓) =
⌦
e✓ cos ✓, e✓ sin ✓

↵
, 0  ✓  2⇡.

(a) 4 marks Compute the curvature (✓) as a function of the angle ✓. Sim-

plify as much as possible.
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1) = Let cost-etsing ,
etsine + etcost)

= et(cost-sinG ,
cost + SinG]

(r))
=eita

so F(0) = (coso-sinf ,
coso+sing)

F(0)= -Sint-cost, -sinf +cost)

(F)) =j)+=in 20 + 2005 = 1

k(0)==



(b) 4 marks The friction between the road and the tires of a racecar is what

keeps it from skidding around turns. The friction is such that a racecar

of mass m can withstand a force in the principle normal direction of up

to and including µm without skidding (µ is the coe�cient of friction).

Find ✓(t), the angle as a function of time, so that a racecar travelling with

position vector ~r(✓(t)) is travelling as fast as possible at all times without

skidding. Hint: the component of the force in the normal direction of

travel should be exactly µm. Assume that at t = 0, ✓ = 0.
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Force inN direction is man =MK and we want it equal to um

=> M = Mu

2
s k=MLe=M

positive- Jed =S
since t increases

as t increases => 2 . ze
*
=+ + C when t=0 0 = 0 => C = 24. 2 = 2

=> 2
%

e
%

= M+ + 24

=> 2
%

= 25 Nut + 1

=> olH = 2 log (2-MMut +1)



This blank page can be used for spill over work. If you continue work from

another problem, be sure to indicate that on the original page.
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