Math 75A Practice Midterm III Solutions
Ch. 6-8 (Ebersole), §52.7-3.4 (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.

True or False. Circle T if the statement is always true; otherwise circle F.

1.

If g(z) = 32" sinz, then ¢/(x) = 1223 cos . T

The above statement is the “bad” way to do the product rule! The correct product rule gives
g (z) = 3zt cosx + 1223 sin .

in 6
. secftanf = % for all angles 6. F
. 1 s .
Notice that sect = and tanf = sm9. So secOtanf = sin 0 = sin .
cos cos cosfcosf cos?f
. sin(5t) = 5sint for all angles ¢. T

This is almost never true! For example, if you plug in ¢t = —, on the left hand side you get

E
. 2
sin (;) = 1, whereas on the right hand side you get 5sin ( ) =5-1=15. So they are not the

same!

. tan (2;1-) = —V/3. F

2 2
The reference angle for ?ﬂ (the angle in quadrant I corresponding to g) is g Using our special

2
triangle we get tan (g) = /3. Since % is in quadrant II, and the tangent function is always

2
negative in quadrant II, we get tan (;) = —V/3.

. The only solution to the equation cost = —1ist = . T
Any angle that is coterminal with 7 also satisfies the equation. For example, t = —m, t = +3m,
t = 57, etc.

Multiple Choice. Circle the letter of the best answer.

1.

3 _ 3
If H'(2) = }llirr%) v 2+hh %, then H(t) could be
3 3

(a) % (C) T2 5

3 (d) 12V/3



3 3
Y2+h 2
-

H(2 — H(2
According to the formula, H'(2) = lim (2+h) (2)

. We want this to be equal to lim
h—0 h h—0

3
Guess: try H(t) = %, since we see that 2+ h is being plugged into that pattern in the formula

we are given.

Check: Using our guess, we get

H2+h) = \4/23+ih
3
e =5
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(a) Z(z +2)7%* + §$_2 — 5z1/2 ()| Z(z+2)73/ + gacz —VBa'/?

(b)

] cout]
ol e on

1
(x+2)7" + §x2 — Vb (d) =(z+2)"4° + éxQ — V/521/?

Using the rules of exponents, we get

3 z? 3 1,
— = —Vhr=———— + —2* — V5
5(va + 2)3 3 YT B ot 3" vovE

1
= g(x +2)73/ 4 ng — V52,

Use the following information to answer questions 3 and 4. Let A(t) be the concentration of a
certain drug in a patient’s bloodstream, measured in g/ m?®, ¢ minutes after injection. Suppose
A'(30) = 2.4 and A’(90) = —1.3.

3. A'(30) = 2.4 means

(a) After 30 minutes, the concentration of the drug in the patient’s bloodstream is 2.4 g/m?®

(b) During the first 30 minutes after being injected, the concentration of the drug in the patient’s
bloodstream increased by an average of 2.4 g/ m® per minute

After 30 minutes, the concentration of the drug in the patient’s bloodstream is increasing
at a rate of 2.4 g/m® per minute

()

(d) After 2.4 minutes, the concentration of the drug in the patient’s bloodstream has risen by
30 g/m?

A’(30) represents the rate of change of A(t) at t = 30. So it is the rate at which the concentration
of the drug is changing, measured in g/ m® per minute, at ¢ = 30 minutes after the patient was
injected.



4. A’'(90) is a negative number, which means

(a) After 90 minutes, there is a negative amount of the drug in the patient’s bloodstream

(b) ’After 90 minutes, the concentration of the drug in the patient’s bloodstream is decreasing

(¢) 1.3 minutes before the injection, the concentration of the drug in the patient’s bloodstream
was 90 g/m?

(d) There is a mistake; A’(90) cannot be a negative number

A negative slope corresponds to a negative rate of change — in other words, a decrease.

2
5. If f(z) = 427 — % + 2, then f'(z) =

2 1
(a) 2825 — =2 (c) 42" — 5.%2 +2
2 6 1
(b) 2826 — gw (d) 282° — gac +2
2 1,
Since — = —x“, using the power rule with the sum and difference rule we get the answer shown.

Note that the derivative of a constant is 0, so the “+2” goes away in the answer.

6. If g(x) = 6/, then ¢'(z) =

()| 5 (©

®) =

g(x) = 623, so using the power rule we get ¢(z) = 207%/3 = NCYEE
x

7. If f(x) = tanx, then f'(x) =

(%) () —

tanzx
(b)

St (d) secxtanz

COS T

This is one of the formulas you should memorize. However, if you forget it you can remember

sin T
that tanxz =
cos T

and use the quotient rule to get the derivative, as we did in class.



Fill-In.

1. For the graph of g(t) shown at right, the value(s) L4 gt
of t at which ¢'(t) is undefined is/are

—2
37 67 a.Ild 8 . \ —11 [’\J /\/
-1

At t = 3 the graph has a vertical tangent, so the \‘k* ! > o
slope is undefined. At ¢ =6 g(¢) is not continu- pb
ous, so ¢'(6) cannot be defined. Finally, at ¢t = 8 3l

there is a corner, so the derivative is not defined
there either.

3T
2.8in[ — | = -1
Sln<2>

3
The terminal side of the angle ?ﬂ points straight down, so it intersects the unit circle at the

3
point (0, —1). sin<2ﬂ> is the y-coordinate of this point, so the answer is —1.

() 2

4

5

m (71') _ \f 3 <37r> V2

The reference angle is 1 cos — is in quadrant II, so cos

4
117 V3
4. tan| — | = —X1=
( 6) :

7T> 1 V3 1r <117r) V3

The reference angle is % tan(— = =3 5 is in quadrant IV, so tan

6/ 3
177
5. —)=_2
S€C(3>
v

1 1 1
The reference angle is g COS(—) = —, 80 sec(z> = 2. % is in quadrant IV, so sec(é) = 2.
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6. If cosf = — and 6 is in quadrant II, then

(a) sinf = — (d) cscl =

Ot
e
_ =

(b) tanh = —/24

(c) secd=_—=5 (e) cotf = —

5l

/0 ]



We can “pretend” that 6 is in quadrant I and draw a triangle as shown. Notice that the cosine of

1
this “pretend” angle (reference angle) is 5 We can get the third side (v/'24) using the Pythagorean

Theorem. Then we find all the trigonometric functions for the reference angle. Finally, since the
“real” 6 is in quadrant II, we put minus signs on the tangent, secant, and cotangent functions.

Graphs. More accuracy = more points!

3
1. On the axes at right, sketch a graph of at least one period of the function f(t) = 3 sin(2t — ).
2
The first thing to do is to rewrite the function as

f(t) = 3sin(2(t— %)), so that we can see that the

2
phase shift (horizontal shift) is g to the right. The \ /\ /\
box (dashed lines) shows where one period of the func- L

& -

3 -2 _ =
tion goes. Notice that the amplitude is A = 3’ the v \/ )

period is 2% = m, and there is no vertical shift. _2
-3
&
2. For the graph of f(z) shown at right, sketch a
graph of f/(x) on the axes below it. \/\/_4\
z
The places where the graph has a horizontal tan- . . . /
gent correspond to the zeros on the graph of the -3 -2
derivative (highlighted by dots on the z-axis). In -2
between, the slope is either positive (above the z-
axis) or negative (below the z-axis). The deriva- ~
tive of f(z) is undefined at = = 0.5, since there -6
is a corner there. Finally, the part of the graph &
that is a straight line has constant, positive slope 4
approximately equal to 2. So the graph of the 2l o
derivative shows a horizontal line at y = 2. s T
/ -4 <z }\ g

-4

-5

-

-10

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

1. If a stone is thrown vertically upward from the surface of the moon with a velocity of 10 m/s,
then its height (in meters) after ¢ seconds is s(t) = 10t — 0.83t%.
(a) What is the velocity of the stone after 3 seconds?

To get the velocity, we take the derivative of the distance: s'(t) = 10 — 1.66¢. Then s'(3) =

10 — 1.66(3) = .



(b) When does the stone reach its maximum height?

When the stone is at its maximum height, the velocity is 0. So we may get the answer by
setting the velocity equal to 0 and solving for t:

set

10 — 1.66t = 0
1.66t = 10
10 1000 500
t—li%—ﬁ— gNGSeCOHdS

2
2. For the function g(z) = , compute g'(—1).
x

-1
No shortcuts are allowed!

You can do this problem in two ways, but both of them have to use the formula lim ... (or the

—0

other formula lim ...).
r—a

You can use a = —1 right away; or you can compute the formula using a and then plug in —1 at
the end.

Method 1. Plug in —1 first.

We get
. g(=1+h)—g(-1) . 2+h—2
g(=1) = Jim h oo h(h — 2)
( 2) -
. (Cith)—1 ~ =11 .
) h he h(h — 2)
s+
= lim — = lim ——
h—0 h—0 h — 2
|z 1 1
= lim P
h—0 h 0—2 2

Method 2. Get the formula, then plug in —1 at the end.

We get
: +h) —g(a) . —2h
/ — 1 g(a’ — 1
g(a)= fim h oo h(a + h— 1)(a — 1)
2 _ 2
— lim (a+h)—1 =~ a—1 ~ lim —2
h—0 h —0 (a+h—1)(a—1)
2(a—1)—2(a+h—1)
= Jim — (et R
AT @=D(a=1)
| 20 —2—2a —2h +2 -2
= 11m =
h—0 h(a+h—1)(a—1) (a—1)2
—2 -2 1
Then plugging in a = —1 we get ¢'(—1) = = =7 =3

Notice that we got the same answer both ways.



3. Find the value(s) of 2 at which the tangent line to the graph of f(z) = 3z%¢® is horizontal.

The tangent line is horizontal at those places where the derivative is zero. So we take f’(z) and
set it equal to 0. Since f(z) is a product, we must use the product rule. We have

set

f(z) = 32%e® + e"(62) = 0
e (x+2)=0
3r=0o0re*=0o0rz+2=0.

Notice that e can never be 0. So the only solutions are ’ r=0orz=-2

3z —5

63}

4. If g(x) = , find ¢(2).

Using the quotient rule we have

o €7(3)— Bz —5)e"  (3—3x+5)e*  8—3z
g(x) = (e%)2 - e T T

Now to get ¢'(2) we just plug in z = 2:

2
") = — = —| =
q'(2) = =

You don’t have to simplify your answer to get full credit, but it is good practice!

5. Find the equation of the tangent line to the graph of h(z) = Vbx + 1 at z = 4.

To get the equation of a tangent line, first find the slope. Since we can rewrite h(x) as Vo241,
1 5
we can use the power rule to get h'(z) = 3 VEz 1?2 = L Therefore the slope at x = 4 is

2z
5 5
h’(4) = i = £
2v4 4
Next we plug in « = 4 to the function to get the point of tangency (a point on the graph and
also on the tangent line). h(4) = v/20 +1 = 2v/5 + 1. So the point of tangency is (4,2v/5 + 1).

Now we can use the slope and the point of tangency to get the equation. We get

2\/54-1:\25'44-(), SO

b:2\/5+1—‘f-4

=2V5+1—-vV5=v5+1.

5
So the equation of the line is |y = \4[90 +V54+1].




