MAT 127: Calculus C

Solutions to Mini-Quiz 1:

qualitative properties of Ist-order differential equations

Problem A

Consider the four differential equations for y = y(x):
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(b) ' = =(2 — ),

€@y =z+y-—1

(d) ' = sin rsiny.

Fach of the four diagrams below shows three solution curves for one of these equations:
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Match each of the diagrams to the corresponding differential equation (the match is one-to-one)

and erplain your reasoning:

diagram
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IV

cquation

b

d

o | and IV are not (¢) or {d) because the constant function y = 2 is not a solution of (¢) or (d)

o | is not (a) because some solution curves in | descend when y < 2 (and » < 0); IV is not (b)

boecause one of the solution curves in IV ascends when y < 2 and = < 0

e III iz not (a), (b), or {¢) because the constant function y =0 is not a solution of (a), (b),

or (c)

o Il iz not (a), (b), or (d) because the function y= —= is not a solution of (a), (b), or (d); also
the curves in 11 do not have zero slope for y=2 or y=0



Problem B: 7.2 3-6, p506

diagram | ] 11 111 AY

cquation | 4 G 3 5

I is not 3 because the slopes in [ depend on = (change under horizontal shifts); I is not 5 or
6 because the slopes in 1 are horizontal for y=2

o [l iz not 3, 4, or 5 because the slopes in 11 are horizontal for y =0; 1 is not 3 also becanse
the slopes in 1 depend on

III is not 4, 5, or 6 because the slopes in 111 do not depend on x (do not change under
horizontal shifts)

o IV is not 3, 4, or 6 because the slopes are not 0 for either y=2 or y=10 (at least on the y-axis,
where x=0)

Remark: The above justifications, for Problems A and B, contain 12 elimination statements: each
of the 4 diagrams is shown to be incompatible with 3 of the equations. Since you know that the
match is one-to-one, it iz possible to fully justify the answer with just 6 climination statements,

provided they are chosen properly. For example, after you match diagram [ with equation 4 in
Problem B, you can forget about equation 4 when considering the remaining 3 diagrams.



Solutions to Mini-Quiz 2:
convergence/divergence of sequences/series

Determine whether each of the follounng sequences or series converges or not. In each case, clearly
circle either YES or NO, but not both.
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(b) the sequence  ap = 1+ cos(2/n) @ NO

Since cos(2/n) — cosll =1, ap — 2

NO

(a) the sequence ap =

Since an = this sequence converges to 0.

(c) the sequence ap = noosn YES

Since cosn does not approach 0 as n—0, |ag| takes arbitrarily large values

(d) the sequence ap = [—l]““i : YES

Since ap = [—l}“ﬁﬁ, the odd terms approach -1, while the even terms approach 1.

sin 21
) the sequence  ap — NO
(e) the sequence  ag 157 @

Since |sin2n| < 1, while vn — oo, ap — 0




