Math 105 .
Name:
Summer 2013 QUIZ 1
Dr. Lily Yen Show all your work Score: __ /37

No Calculator allowed in this part.
Problem 1: Solve each of the following analytically. Show your steps clearly and logically.

1 1
a. — = —
2 2x—1

If 5 =1, thena? =2z — 1,502 =2z +1=0, so (x — 1) =0, so z = 1. Since
a:;é()anda:#%,weacceptle.

Score: /2
b. 22 — 8z 2 = 2772
If 22 — 822 = 2272, then (x% — 81:_%) r? = (2:15_%) 22, 50 22 — 8 = 2z, S0

22 —2r—8=0,s0 (x—4)(x+2) =0, s0 x =4 or z = —2. However, the square roots
in the original equation do not allow x to be negative, so the only solution is x = 4.

Score: /2

c. Give your answer in interval notation. Solve the disjunction 2|z —3| > 4 or 5—4x > 21.

The first inequality yields that |t —3| > 2,s0x >5orx < 1,s0x € (—o0, 1)U (5, 00).
The second inequality yields that —16 > 4x, so —4 > x, so x € (—o0, —4].
Thus, 2 € (—00,1) U (5,00) U (=00, —4] = (—0o0, 1) U (5, 00).

Score: /2

Problem 2: The graph of f drawn on a unit grid below is composed of part of a parabola
and a line segment.

a. Draw g if g(z) = =3 f(—z) — 2.

b. Draw h if h(z) = |f(2z — 1)|.

/
T~

Score: /4



Problem 3: Determine if each is a function.

a. In 57 = 2arh + 27r?, is h a function of 7?7 Solve for h.

_ 57—2mr?
Yes, h = 25,

b. In 22 + y? + 10y + 18 = 6z, is y a function of 2?7 Solve for y.

No, for example (z,y) = (3, —1) and (z,y) = (3, —9) both satisfy the equation, so it
fails Vertical Line Test.

c. InV =33, is r a function of V? Solve for r.

Yes, r = ,3/1—‘/.

Score: /4
Problem 4: Given g(z) = 3 — 22, find and simplify the following.
gl +h) = gle)
h
(z+h)—g(x) _ (B=(z+h)*)—(3=a?) _ 3—a®-2zh—h?>—3+a® _ —2o0h—h> _
gloth)—gla) _ - — 3 2h 3+ _2h = —2x — h.
Score: /3
Problem 5: Draw the graph of the following.
slzf, for < —6
fle)=4¢2—-%, for —6<x<4
vr—4, for >4
Y
+4
O\H 3
=6 4 i
Score: /3
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-2
Problem 6: For the function h(z) = (@ )( +3)

3—Vr

a. Draw the graph of A in an appropriate window to show key features of h.

, answer the following.

200 J
0 ;
2 9 25
—500 f\
b. Find all z-intercept(s) of h exactly. 2 Only
c. Find all y-intercept(s) of h exactly. — 2

d. Find the domain of A in interval notation. No decimals. [O, 9) U (9, OO)
Score: /4

Problem 7: In an appropriate window, sketch the function

w(s) = s* 4+ 3.665% — 11.42s% — 17.35s + 33.1

and answer the questions below.

75 -
50 -
25 -

—25 -
—50 -

Give each answer below to 3 decimal places.

a. Give the coordinates of the local minima.

(—3.919, —58.711), (1.792, —3.290)

b. Give the value of the local maximum. ( — O . 6 1 87 38 . 743)

c. Give an interval for s so that both the maximum and the minimum are at the boundary

wnes [—3.920, —0.618] or [—0.618, 1.792)

Score: /5
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Problem 8: Find the domain of the following function analytically, and give your answer
in interval notation. No decimal approximation allowed in your answer.

3 2
r)=——1/x—
/(@) T r+4
The argument of the square root, x — %H is undefined when x = —4, and zero when

r(r+4) =280 2+ 42 —2=0, so

fop—— 4;;4'1'(_2) = _“:2@ = ~H26 — 94+ /6 ~ 0.4, —4.4. Therefore, z — -2 can

only change sign at —2 — /6, —4, and —2 + /6. On can now easily check that = — ﬁ >0

if v € [-2—6,—4) U[-2+ V6, 00).
For these values of z, f is well-defined, so the domain is

[—2 — V6, —4) U[-2 + V6, 00).

Score: /4
Problem 9: Bob’s truck is travelling east at a rate of 60km/h. A car is travelling south at
a rate of 72km/h. At 8:00 am, the truck is 250 km due west of the car. At what time of the
day (to the nearest minute) will the truck and the car be closest to each other?

At t hours after 8:00 am, the car is 72t km south of where it started, and the truck is
(250 — 60¢) km west of where the car started. Therefore the distance between the car and
the truck is

V(72t)2 4 (250 — 601)2.

A graphing calculator easily finds that the minimum for this expression is 192.1 km, which
happens when ¢ is 1.708 hours, so 1 hour and 42 minutes after 8:00 am, so at 9:42 am.

Score: /4
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