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Problem 1. .y

(c) The graph has no zeros and always lies above the z—axis. There is a vertical asymptote at © = -1,
which, in this case, implies that there is an even power of (z + 1} in the denominator of the function. '
As there is a horizontal asymptote at y = 0, the degree of the numerator of the function is less than the
degree of the denominator of the function. Hence y = Eﬁﬁ’

(d) The graph has no zeros and vertical asymptotes at + = —1 and z = 2. The sign of y changes across
both of these vertical asymptotes, which implies that there are odd powers of {+1) and (z — 2) in the
denominator of the function. As there is a horizontal asymptote at y = 0, the degree of the numerator of
the function is less than the degree of the denominator of the function. Hence the equation has the form
y= ?E-'I-'ﬂt(r——'i‘f’ where k is a nonzero constant. As y < 0 for |z| > 2, k < 0. For simplicity, we choose

k: —-1. Thﬂrﬂ[ﬂm, V= -_r;:i'_l_}]?ﬁj‘

(e) The graph has no zeros and vertical asymptotes at &+ = —1 and £ = 2. The sign of y changes across
x = —1 but does not change across = = 2. Thus, there is an odd power (z + 1) and an even power of
(x—2) in the denominator of the function. As there is a horizontal asymptote at y = 0, the depree of the
numerator of the function is less than the degree of the denominator of the function. Henece the equation
has the form y = (rc_-l-T'ijzTﬁ"‘ where k is a nonzero constant. As y < 0 for z > 2, k < 0. For simplicity,

we choose k& = —1, Therefore, y = —m

(f) The graph has no zeros, lies above the z—axis and has vertical asymptotes at = = —3 and z = 1.
Thus, there are even powers of (x + 3) and (zr — 1) in the denominator of the function. As there is

. 1 _ M(e43)(e—1)"
a horlzontal asymptote at y = 1, the equation has the form ¥ = mEpE=E + L= ‘TH‘;JTH s—]ﬁjl-

iz’ —20% 122410
oot — 2 —12x48 :
i i = —3and z=1. Thus
The graph has no zeros, lies above the z—axis and has vertical asymptotes ?t - . : ;
@ theregra.re even powers of (z 4+ 3) and (z — 1) in the denominator of the function. As there is a horizontal

asymptote at y = 0, the degree of the numerator of the function is less than the degree of the denominator
of the function. Hence the equation has the form y = ﬁmﬁm. Asy>0forxz>1, k>0, and, for

simplicity, we choose k = 1. Therefore, the equation is y = m-gj%&—;f]-r

(h) The graph has no zercs and a vertical asymptote at = (. Asthey cha‘mges sign across ¢ = (), there is an
odd power z in the denominator of the function. As there are no vertical asymptotes, the degree of the

. ‘ s |
numerator of the function is greater than the degree of the denominator. Hence the equation y = ==
suffices.

Problem 4. . (c)
£ (x)
(a)
£(x) i
=
-3 -1 1 2

=3

-3

@ @) =1+% = f@=-F= ) =7

(b) (i) lim flz)=1;
(i) lim f(z) = oo;
{iii) =cll'ngn fllzy =0

(iv) lim fllz) = —oc;

(v) lirg_ fllz) = o0,

(e} Yes, the answers are consistent. This is a good place for the students to compare the graphical data with
the analytic calculations.



Problem 7. : i P <
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(a) N“*'ji‘ that f(z) = 2ty = 32022 The a-intercepts are © = +2; the y-intercept is y = 1; the
vertical asymptotes are x = —1,4; the horizontal asymptote s y = 1.
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(b) The x-intercept is the origin; the y-intercept is the origin; the vertical asymptote is z = 1; the horizontal
asymptote is y = 3.

(¢) The z-intercept is = = 2; there are no y-intercepts; the vertical asymptotes arex = —1,0,3; the horizontal
asymptote is the z—axis; there is a hole at (1,1).




Problem 13. i SR i e 3

(I} The x-intercept is the origin; the y-intercept is the origin; the vertical asymptotes are z = +1; the
horizontal asymptote is the z—axis.
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(ii),(iii) The z-intercepts are x = 0, 2; the y-interce;:-tﬂis; the urig;in;_t;he vertical asymptotes are x = :lz-lz;,hem
are no horizontal asymptotes.
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(iv} The z-intercepts are = = 0,2; the y-intercept is the origin; the vertical asymptotes are ¢ = *1; the
horizontal asymptote is y = 1.
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(v) The z-intercepts are x = 0,2; the y-intercept is the origin; the vertical asymptotes are + = £1; the

horizontal asymptote is the z—axis.
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{(vi) The z-intercepts are x = 2,3; the y-intercept is y = —6; the vertical asymptotes are £ = £1; the hori-

zontal asymptote is y = 1.
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{vii) There are no z-intercepts; the y-intercept is y = 2; there are no vertical asympt-o-t-e;; the horizontal

asymptote is the z-axis. Note that y < 0 for all values of x.
s
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(viii) The z-intercept is the origin; the y-intercept is the origin; there are no vertical asymptotes; the horizontal
asymptote is y = —1. Note that y < 0 for all values of .
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Problem 1.

(a) l-to-1 and invertible (as long as social security numbers are not reassigned after someone dies)
{(b) Not 1-to-1 and hence not invertible; five people are put into each group.

(e) Not 1-to-1 and not invertible; many sites have the same altitude.




