Math 1281
Fall 2002
Solutions to Second Midterm Exam

2

1. Whatis cos2x)?
dx’ ( )
(a) —2sin2x
(b) —4sin2x
(¢) —4cos2x
(d 4cos2x

(e) None of the above.

Solution. The answer is (c).

4 (cos 2x) =-2sin2x
dx
2

_d . __
W(cos 2x) = dx( 2sin 2x) 4cos2x

2. Suppose that the function f'(x) is differentiable and that f(1) =2, f(2)=3, f'(2)=4, f'()=5. Let
g(x) = f7'(x). Which of the following statements is true?

@ g'd

1
2
(b) g'2)=1%
© g'3)=7
@ g'@=1

(e) None of the above.

Solution. The answer is (c). First note that ' (2) =1 and that f~'(3) =2. Therefore,

1 1 1
"(2) = = =—,
S T I B O RE
'(3): 1 = 1 :l
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Math 1281

3. Compute the following limits.

2=
a. lim
x-0 2x
In2
Answer: ;ne
2
b. lim
xom]—g"
Answer: -1
. sin2x
c. lim
x-0 X

Answer: 2

Midterm 2 Solutions Fall 2002

lime L =LymZ 1oLy,
x=0 2y 2x-0  x
lim—— = lim—— =1
xoo] =gt xowe™ —]
1imsm2x22Dim s1n2x:2
x-0 X 2x-0 2x

4. A population of bacteria is growing exponentially. Let M (¢) be the mass of the population measured in

grams, where ¢ is the elapsed time since the beginning of the experiment, measured in hours. At the

beginning of the experiment, the mass of the population, M (0), is 10~ grams. Three hours later, the

mass of the population, M (3),is 1.5%107 grams. Assume that the same exponential growth

continues indefinitely.

M
a. Compute 7 exactly five days after the beginning of the experiment.
t

Answer: 1In(3)d07(3)* =1494 grams/hr

Model of exponential growth: M (¢) = M (0)e™ .

M(3) = M (0)e'?

0 = M(3) _1.5%107 15 _3
M(0) 107 T2
34 =In(3)
A=1In@)
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Five days is 120 hours.

401n é)
M(120) = M(©)™ =107 "2 =107 ()"

7 i
?(120) =AM (120) =+In(3) 00 3(%)40

dM
b. Compute 7 when the mass of the population reaches 610" metric tons
t

(1 metric ton = 10° grams).

Answer: 2In(3)10°"=8.1x10* grams/hr

”;—Af(z) = AM(t) =LIn(3) 6107

d d’
5. Consider the curve y+Iny+x= 2x*. Compute d_y and )2}
X x

when (x,y) =(L1).

3

Answer: ﬂzi and >
2 dx 8

dx

d d
—(y+Iny+x)=—(2x*
dx(y y )dx( )

b 1
dx ydx

+1=4x

When (x,y) =(1,1),

d_y+1d]1+1:4[]]

de 1 dx
dy _3
dx 2

Now for the second derivative.
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When (x,y) = (L),

1) dx?
d’y 25
dx? 8

6. Use the method of linear approximation to estimate sin(31°). Hint: sin(30°) =

1
1.
V3.7

A : —)(—)=0.515.

nswer +( )(180)

Convert to radians;: 31° = n +L radians.
6 180
s1n—+— ~s1n— CoOS—)(——
( ¢ 180 ) ( )( )

6" 180
=+ (Q(&)

7. Compute the following derivatives. Simplify your answer

af
d@\1+cos@

d 1 B Y
%(1+cos€j_ﬁ(l cos@)™" =—(1+cosf)>(-sinH)
_ siné
(1+cos@)
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A
del x-1

S N
i(ex_e-x}(dx(e e )j(x (e e )[dx(x 1))

dx\ x-1 (x-1)°
_(ete)x-D—(e"—e™)
(x-1)°
_ (x—=2)e" +xe™*
(x=1)°

c. %((sin 6)(In(sin 8)))

% ((sin 6)(In(sin 6))) = (% (sin 0)j(ln(sin 0)) + (sin 0)(% (In(sin H))j

=cosAIn(sinH) +sin @ cos@

sin@
=(1+In(sin&))cos 8
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