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Math 2301-103 Fall 2017 Test through 4.7 p.1

score | possible | page Name:
25 1
30 2 Show your work!
20 3 You may not give or receive any assistance during a test, including but
25 4 not limited to using notes, phones, calculators, computers, or another
100 student’s solutions. (You may ask me questions.)

1. Determine whether each of the following statements is True or False.
Correct answers are worth +3, incorrect answers are worth —1, and no answer is worth +1.

(a) True False A local maximum of a function f(z) can only occur at a point where f/(z) = 0.

False. Tt could also occur where f/(z) does not exist.

|
(b) True False lim n(z) = —00.
z—0t T
1 _
[3.74£9] True. mli%h nia:) = 0720 =

(¢) True False If f'(x)=g'(z) then f(x) = g(x).
False. If f(z) = g(z) + 5 then f'(z) = ¢’(z). See section 4.2 Corollary 7.

(d) True False If f/(x)=2and f(3) =5 then f(z) =2z — 1.
True. Antidifferentiating gives f(x) = 22+ C and plugging in 3 gives 5 = f(3) =2:3+C =6+C
so C=—1and f(z) =2z — 1.

(e) True False If f'(x) exists and is nonzero for all x then f(0) # f(1).
[Chapter 4 review True/False #19] True. Since f'(z) exists we know f is differentiable and so
continuous. If f(0) = f(1) then Rolle’s theorem implies there is ¢ € (0,1) with f’(¢) = 0. Since
we know f’(z) # 0, there is a contradiction, so f(0) # f(1).

2. Use Newton’s method with the initial approximation x; = 2 to find x5, the second approximation to
the root of the equation 23 4+ x + 3 = 0. Leave the answer as a fraction.

[Similar to 4.6 #6-8] Setting f(z) = 2> + x + 3 gives f’(z) = 322 + 1. Newton’s method gives the next
approximation as ‘
f(z1) 24243 13

Xro = T1 — =

(@) 3@ +1 13

=1.
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Math 2301-103 Fall 2017 Test through 4.7

3. For each f’(x), find an f(z) that has that derivative.
(Each f(z) should have “+C”, but you do not have to include it.)

(a)

(b)

(c)

flly=1 = f@)= =

fl(z) =sin(2) = flz)= sin(2)z

fll)y=3z = [f(z)= 327

f(x)="Tcos(x) = f(z)= T7sin(x)

f'(z) =8sinh(x) = f(z) = 8cosh(z)

9

= 1522 = f(z) = 9tan"(x)

f'(z)

fl(x)=10z+11 = f(x)= 52*+ 11z

, 1 L
f(x) = Vi =  flx)= ﬁ sin 1(1)
f(z) =12 12 = f(x) = 12sec (x)

xvzs —1

J'(z) =13csc(z) cot(z) = f(z) = —13csc(x)

fl(x) = l4sec®(z) = f(z)= ldtan(x)

fla) =216 = fz)= 18431/

p.2
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4. A Norman window has the shape of a rectangle surmounted by a semicircle. (Thus the diameter of

the semicircle is equal to the width of the rectangle.) If the perimeter of the window is 10 m, find the
dimensions of the window so that the greatest possible amount of light is admitted.

[4.4 # 25 with different perimeter.]

=

w

With the diagram above, the perimeter is 2h + w + mw/2 = 2h + (1 + 7/2)w. Setting equal to 10m
gives the constraint 2h + (1 + 7/2)w = 10m. Solving for h gives h = 5m — L;/Qw

We want to maximize the area A = wh + m(w/2)?/2 = wh + Fw?. Substituting in for h gives

A=w (5m— 1+27r/2w> + ng =bwm + (—1 +27r/2 + g) w? = 5wm — 71 +27r/4w2.

Differentiating yields
A'=5m—(1+7/4)w,
which is 0 when w = 5m/(1 4+ 7/4) = 20m/(4 + 7). The second derivative is A” = —(1+7/4) < 0 so

this w gives a maximum. Plugging into the constraint, we have

5 _
e Bm 1+7/2 20m _ 54 +m) 10(1+7r/2)m: 10 -
2 447 447 447

Therefore the window should be 20/(4 + 7) m wide and the straight part should be 10/(4 + 7) m tall.
(Including the semicircle it is h +w/2 = 20/(4 + 7)m tall.)
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2 _ 2
5. For the function f(z) = — % which has f(z)= ﬁ and f"(x) = %:

x2 -9’

(a
(b
(c

) Find the z- and y-intercepts.
)
)
(d) Find the local maximum and minimum values of f.
)
)

Find any asymptotes.
Find the intervals on which f is increasing or decreasing.

e) Find the intervals of concavity and the inflection points .

(
(f
[Similar to 4.3 # 11, 12]

(f has even symmetry, so we could save half the work, but this is optional.)
f(0) = 0 and no other  makes f(x) = 0, so both intercepts are at (0,0).

The denominator is 0 and there are vertical asymptotes at x = —3 and = = 3.

Use the information above to sketch the graph.

2 2
x x 1
lim ——= lim —= lim —-=1
r—+o0o ,7:2 —9 r—+o00 1:2 x—+oo
so there is a horizontal asymptote at y = 1.

—18z

The given f'(x) = (279)2 is zero at x = 0 and does not exist at the vertical asymptotes x = —3
72 —
and x = 3.
. . 54(x? +3) . . .
The given f"(z) = @ E is never zero and does not exist at the vertical asymptotes x = —3 and
72 —

T =3.

Assembling into a chart and checking signs, we have
f _J/ VA (=5 N VA L
I + DNE — - — DNE +
I + DNE + 0 — DNE —
(—o0, —3) -3 (—3,0) 0 (0,3) 3 (3,00)
There is a local maximum at z = 0 with value f(0) = 0 and no local minima. There are no inflection
points.
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