Math 75A Practice Midterm II - Solutions

Ch. 4, 5, 15 (Ebersole), 1.6-2.6 (Stewart)
DISCLAIMER. This collection of practice problems is not guaranteed to be identical, in length
or content, to the actual exam. You may expect to see problems on the test that are not exactly like

problems you have seen before.
Multiple Choice. Circle the letter of the best answer.

1. The inverse of the function f(x) = 3z% 4+ 1 is

/5 © £ @ = {5 -1

71 ey
(@) 17 @) = {75
(d) ’none of these; f(x) does not have an inverse

f(z) is a polynomial of degree 4; therefore it is not one-to-one and does not have an inverse.

If In(3z — 2) =4, then = =

2.
4
e*+2 44+1In2
(a) | —3 (©) =3
(b) In4+2 (d) 64/3+2
3
In(3z — 2) = 4 means ¢! = 3z — 2. Solving for = we get
3r=et+2
_ et 4+ 2
=—

3. If the distance of a train from a station at time ¢ minutes is s(t) = 30 — > meters, then the
average velocity of the train during the second minute is

(a) 6 meters per minute (c) 4 meters per minute
(b) ’3 meters per minute‘ (d) 26 meters per minute

To find the average velocity (the average rate of change of the distance function s(t) during the
second minute (from ¢t = 1 to t = 2) we find the slope of the secant line to the graph through the

two points. First we need to find the two points:
s(1) =30 — 1% = 29, so one of the points is (1,29).

5(2) = 30 — 2% = 26, so the other point is (2, 26).

Therefore the average velocity is
29-26 3

1-2 —

—3 meters per minute.




The negative answer means the train is getting closer to the station at a rate of

3 meters per minute

. The slope of the tangent line to the graph of f(z) = |x + 2| at z = —3 is

a

(a) 1 (c) 0
(b) | =

(d) undefined.
2 if 2>0
flx) = v 1 vz In other words, f(x) hasslope 1if x+2 > 0and —1if x+2 < 0.
—(z+2) ifz+2<0.
Since x = —3 satisfies the second case (—3 4+ 2 < 0), the slope there is —1.

r—1

. At =1 the graph of f(x) = PR ——
- xr° — 4x

(a) is continuous (c) has a vertical asymptote

(b) (d) has none of the above

z—1
(z —1)(z —3)

at x = 1. In other words, the graph of f(x) is identical to the graph of

Factor f(z) to get f(x) = . Since the factor x — 1 cancels, we know there is a hole

3 (what we get after
T —
cancelling), except at x = 1.

rz—1
. Atz=3th h of ==
x = 3 the graph of f(x) P
(a) is continuous (c) ’has a vertical asymptote
(b) has a hole (d) has none of the above

This is the same function as in Multiple Choice #5. Since the factor x — 3 does not cancel, we
know there is a vertical asymptote at x = 3.

|z + 2|
. At x=-2th h of = —
x e graph of f(x) P
(a) is a horizontal line at y = 1 (c) has a vertical asymptote
(b) has a hole (d) |has none of the above |
2
Tt fx+2>0 1 if x> —2
We have f(z) =< ¥ 2’_%_ 9 , which simplifies to ) . Therefore, as x
— fet2<0 -1 ifr <=2

approaches —2 from the right the graph is at y = 1, but as x approaches —2 from the left the
graph is at y = —1. So there is a break (“jump discontinuity”) at z = —2.



10.

11.

12.

. At x = —1 the graph of f(x)

. For f(z) = 4a° — ma® +

|z 42
42

(a) ’is a horizontal line at y =1 ‘ (c) has a vertical asymptote
(b) has a hole (d) has none of the above

This is the same function as in Multiple Choice #7. So at x = —1 the graph looks like a horizontal
line at y = 1.

T

V6

4
and g(z) = 52> — — + 2, which are polynomial functions?
T

(a) | f(x) only (c) both f(z) and g(x)
(b) g(z) only (d) neither f(z) nor g(z)

1
We have f(z) = 42° — 2> + —=x, so f(z) is a polynomial function. On the other hand, g(z)

V6

4
has a term — with z in the denominator, so g(z) is not a polynomial function.
x

The zeros of the function f(t) = 5t° + 13t — 6 are

(a) 5 and 13 (c) —2 and 3
(b) |2 and —3 (d) 3 and —6

f(t) = (5t — 2)(t + 3). Setting f(t) equal to 0, we get ¢ = 2 and t = —3.

. t2—9
The function s(t) =
t+3
(a) is continuous at t = —3
(b) ’is not continuous at t = —3. ‘
t = —3 is not in the domain of s(t). So s(t) cannot be continuous at t = —3.

Suppose f(z) is a function such that lirr% f(x) = 2. Which of the following is always true of f(x)?

(a) f(x) is continuous at x = 1 (c) f(x) is continuous on the intervals (0,1) and (1, 2)
(b) f(1)=2 (d) | None of these.

In order for f(x) to be continuous at x = 1, it would have to be true that lirri f(x) = f(1). But
Tr—

we are not given any information about whether f(1) is defined or what it might be equal to. So
(a) is not always true. And (b) is not always true, for the same reason.



13.

14.

We are also not given any information about whether f(z) is defined except right near z = 1. So

we have no guarantee that there isn’t a problem at, say, r = 3 So (c) does not always hold, since

1
it is possible to have a vertical asymptote, for example, at © = 3 and still have lim1 f(z)=2.
Tr—

B3zt —dx?422—1
lim =
T—00 5— gt

(c) o0
0

3
5
(v) W

The degree of the numerator is equal to the degree of the denominator, so the limit at infinity is

3
equal to the leading coefficient of the top over the leading coefficient of the bottom, or — = —3.

We can also use the “trick” of multiplying the top and bottom by 1 over the biggest power of x
in the denominator; we get

1 2 1
lim 3.1‘4—4$2+42$—1 '%Z lim 3—?54‘?—?;
T—00 5—x =1 —00 =1 — 1
3
= — =-3.
—1
of 1
If x < 0, then Tl
1 1
(a) el (c) 2173
1 _
(b) 3 (d) 21/3

1 1
This is the “really awful truth” about x < 0. If we plug in x = —1, we see that \6/ —— # —. But

Fill-In.

1.

2.

1
10g2 (32> = -5

1
— =277,
32

log(100) = 2

100 = 102.



3. 10 — 10000

eAn10 _ In10* _ 194 _ 10000.

-5
4. lim z = -0
z——1Tt T + 1
x
flx) = 1 has a vertical asymptote at x = —1, so the limit as « approaches —1 from the right
x

is either oo or —oo. Plugging in z = —0.99 (a number just to the right of —1), we see that f(x)
comes out negative. So the answer to the limit is —oo.

5 0 T—5 1
Ddim —————— = —=
z—5 2 — 122 + 35 2
. r—95 . r—5 . 1 1
hm—:hm—:hm7:,,
z—5 22 — 122 4+ 35 mH5(ZL‘—5)(£B—7) z—5x — 7 2
. 326 — 425 + 2% + 3z
6. lim =

r——co  /hrt— g3 -1

Since the degree of the top is bigger than the degree of the bottom, we know the answer will be
either oo or —oo. The biggest power of x in the denominator is z*. So we have

3136—4.735-}-562—{—356. 3332—493+%2+x%

1
o
lim - = lim
- : 1 - 1 1
——00 \/5334_553_1 e T——00 f_E_xj
) 3x? — 4x
= lim ———— = o0.

T——00 \/5

2x+ 3
7. Ilm ———— =0
oo dgd —z 48

Since the degree of the bottom is bigger than the degree of the top, we know the answer is 0.
You can also get this answer by multiplying the top and bottom by z%

8. Use the graph of g(t) shown at right to answer parts (a)
and (b). For each question, list all the t-values or largest
intervals that make the sentence true. 2

- -2 2 4

(a) The value(s) of t at which g(¢) is not continuous is/are _t = 2

(b) The interval(s) on which g(t) is continuous is/are (—o0,2] and (2, c0)

We use a square bracket in the first interval, since g(t) is continuous from the left at ¢t = 2.



Graphs. More accuracy = more points!

1. On the axes below, sketch a graph of f(x) = logy(z + 1) — 3.

Label at least two points on the curve.

The graph is shown along with the graph of log, x for —-3 19%2{ PR -
reference. A, T }
LT 7 log (x+1) - 3

vertical } -2

asymptote | _3
!

t2—t—2
2. On the axes below, sketch a graph of g(t) = — 5 13
2 2 1 2 1
t*—t— t t—
Since = :(+t)—(2 ):t+1aslongast7é2,the 3 5 _Vl
graph of g(t) is identical to the graph of ¢ 4+ 1 except that there — ——
is a hole at ¢t = 2. Therefore the graph is as shown. -1+ 1 2 3
2L
-3

3. On the axes at right, sketch a graph of any function f(z) satisfying all of the following;:
o lim f(x)=2

z—3~
o lim f() =1
e f(3)=4

o lin%) f(x) does not exist
Tr—>

One possible graph is shown. There are many correct
solutions.

Work and Answer. You must show all relevant work to receive full credit.

S . 274
1. Simplify the expression logs Sz )

4

We have logs <27x

3y+2> = logs (27)+logs (z*) —logs (3¥1?) = 3+4logg a—(y+2) = ’4log3 r—y+1




|z —

2. Compute lim ———. If the limit does not exist, explain why.
z—0~ T
-z [0 x>0 ol
— = _F_ . (we write > instead of > since == is undefined at = = 0)
x if z <0
. if
0
— ifx>0
.
-\ -2
= itz <0
T
)0 ifx>0
-2 ifz<o.

Since we are only interested in the limit from the left, we need only consider the second case
x| —x
above. So lim il = .

z—0~ T

3. Find the domain of the function f(z) = /-2 — 3z +4. FExpress your answer in interval

notation.

We must have —z? — 3z +4 > 0 since it is under an even root (the 20th root). First we find the
zeros of —z% — 3z + 4 by setting it equal to 0; we get

—2? =3z +4=0
13
—(2®>+3x—-4)=0 e, |
—(z+4)(z—1)=0. ¥\
_4// _1 l
: > 2
So the zeros are x = —4 and x = 1. Since the graph of —z“ — 3z + 4 / Y
is a parabola opening down, we know that the positive part is in // T \\
between the two zeros (see graph at right). Therefore the domain of / 2T
fz)is | [-4,1] ' BN
R - : :
4. Compute lim ———. If the limit does not exist, explain why.
T—00 x

This is similar to Work and Answer #2, except here we are taking the limit as x approaches co.
Since the function has output 0 for all z > 0 (see the above solution to #2), we conclude that

lim |ac]—x :@

T—00 €T

222 —1x—3
5. For the functi ==
or the function f(x) PP

(a) Find the equation(s) of the vertical asymptote(s) of f(x).
(b) Find the equation(s) of the horizontal asymptote(s) of f(x).

2z —3)(z+ 1)

(x =5)(z+1)°
those are the zeros of the denominator. But x 4+ 1 cancels, so there is no vertical asymptote
at © = —1. Therefore the only vertical asymptote is at

(a) Factoring, we get f(x) = f(x) is undefined at z = 5 and x = —1, since



(b) To find horizontal asymptotes, we take the limits at infinity; we have

2 1 _1_ 3
. 20 —x — 3 2y el
m s = i 5
x—oo x4 —4dxr —5H = z—o00 ] — 2 — 2
z2 T 2

2

= - =2.
1

The limit of f(z) as = approaches —oo is exactly the same; therefore the only horizontal

asymptote is

4
Txl2 — 423 +5
6. Compute lim v Gl
22 — /513

T—00

1 /1
We have — = 4Eforac>0,so
x T

o VT~ 2% 45 X i
1m 5 = 11
z—0o 21 — /53 S @0 -5

. If the limit does not exist, explain why.

VT

Y712 — A3
7. Compute lim o 275
22 — /513

T——00

. If the limit does not exist, explain why.

This is similar to Work and Answer #6, above, except that here we are taking the limit of the
function as x approaches —oo. Since the function has a fourth root, the “really awful truth”

1 1
applies. We have — = — Y —5 for z <0, so the answer comes out the opposite to that of #6.
x

Repeat the steps above, but put in an extra minus sign, and you should get

V7x12 — 423 + 5 VT

lim =|-——F




