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1.

10.

Simplify each of the following
a) 62 c) 6472/3 e) 8loe2d g) logz4-log,5-logs6 —1 i) e~2In4

b) 323/5 d) logy V27 f) 3loge 10 h) log, (42%) — 3log, <6) + log, (429)
x

. Let z = logs 2. Express each of the following in terms of z.

a) logs 72 b) log, 3 c) logg 72

. Factor 322 — 4z — 319 by completing the square.

In case of each polynomial given, determine (by completing the square) whether it can be factored over the
real numbers or not. (You do not have to actually factor.)

a) 20z + 222 + 44 b) 20z — 522 — 25

. Solve the equation 922 — 122 = 11 and check one of your solution using exact values.

. Solve each of the following equations. Present all solutions, in radians.

a) sinz 4 sin2x =0 b) sinz 4 cos2z =0 c) tan®z = 3tanzx

Suppose that « is a central angle (less than 360°) in a circle with radius R.

a) Express the length of the arc subtended by the
central angle « in terms of « and R. Assume that «
is measured in degrees.

b) Express the area of the sector determined by the
central angle « in terms of & and R. Assume that « é
is measured in degrees.

c) Express the length of the arc subtended by the
central angle « in terms of & and R. Assume that «
is measured in radians.

d) Express the area of the sector determined by the
central angle « in terms of & and R. Assume that «
is measured in radians.

. Solve each of the following equations.

a) 223 =6z d) logs (7—x)+logg (1 —xz) =3

b) 222 —3z—-1=0 e) logg (—8 — @) +logs (8 —x) =2
2r—1 z-—1

c) logy(z+5) —logy (z —7) = —1 f) 54— ——5—=2-14

. Solve each of the following inequalities.

a) 22> 4x b) 8z + 2% <33 c) 72 < —2x+2 d) 42?2 <4z -1 e) 2 —6x > —10
Find the domain for each of the following functions.
a) f(z) =1In(2? — 10z + 29) ¢) f(z)=logs (2% — 10z + 21)

1 1
b) g(z)= m d) k(z) = logs (22 — 10z + 21)
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

a) Find the center and radius of a circle with equation 2y — 6z + 22 + y? = 10

b) Find an equation for the tangent line drawn to the circle (z + 2)? + (y — 4)> = 10 to the point (-5, 3)

Find an equation for the curve that consists of points P (z,y) with the following property: they are twice
as far from point A (2, —5) as from point B (—1,1). Describe the curve.

1
a) Solve the formula V = 273 + §7Tr2h for h.

b) A right pyramid has a square base with sides 30 meters long. The pyramid is 24 meters tall. At what
height is the perpendicular cross section a square with sides 10 meters?

Graph each of the following pairs of functions in the same coordinate system.

a) f(z)=2" and g (z) = logy b) f(z)=2" and g (z) = <;>
&) f(@)=logyx and g (x) = logy ;2 W @)= (3) o) =loga

For each of the following functions given, give a complete analysis and sketch its graph.

a) f(z)=9-32%2—6x on [-2,3] c) f(z)=1logsx e) f(z)=1++V16 — 22
b) f(z)=+vz+3 d) f(z)=0.7"

An object’s height (measured in feet) is defined by s (t) = 0.4¢ + 12 where ¢ is the time, measured in seconds.
a) Find the location of the object at ¢ = 10 seconds.

b) Find the average velocity of the object between t =0 and ¢t = 3 seconds

c) Find the average velocity of the object between ¢t =15 and ¢ = 10 seconds

An object’s height (measured in feet) is defined by s (t) = t3 — 12t where t is the time, measured in seconds.
a) Find the location of the object at ¢ = 3 seconds.
b) Find the average velocity of the object between
i) t=0 and t = 2 seconds ii) t=1sandt=2s iii) t=15sand t=2
A bus travels between cities A and B. The distance between these cities is 60 miles. It takes the bus 2 hours

to get from A to B. On its way back, the traveling time was only 1.5 hours. Find the average speed of the
bus for

a) the trip from A to B b) the trip from B to A c¢) for the roundtrip.

d*) A bus travels between cities A and B. From A to B, the bus has an average speed of v;. On its way
back, the average speed is v9. Express the average speed of the bus in terms of v; and wvs.

Find the coordinates of all points where the graphs of f (z) = 22 — 20 — 26 and g(v) =2z —5 intersect
each other.

Compute each of the following limits.

a) lim (—22°+ 82?) d) lim (—2z° + 8z°) g) lim logyx
r— —00 T—00 T——00
322 — 1 222 + 3z + 1
~ 9.5 2 L
b) Jim (-2 +827) LN v b 5o 2
100z — 1 —23 422 + 1
o (_9.b 6 . 100z -1 Lo et 2wl
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. . . 1\ ~*+2 . cost — 2
n) lim —
. ) T—00 9 r) lim tanz
k) lim (log, (22 — 5z + 17)) @00
. In2
0) manolox 3T T s) lim ner
12 + log; 3z 3— - oo In 3w
) lim —— x
z—oo 15+ logy x F t) ehm (sin2 6 + cos? 0)
4 - 2 — 00
45 p) lim L S 2 _
) vt 1 2x 1
m) lim — = u) lim ——
z—o00 471 T T—00 T

21. Based on the graph of a function f shown on the picture, determine each of the following limits.

a) wlir{gf(w) d) ;irgff(w) g) a}ggf(w) j) mlirgff(w) m) xgrlréff(w)
b) xl'ggf(w) e) xlggf(x) h) xlilgll+f(x) k) xlirgj(:r) n) xErlré+f(w)
¢) lim f(z) £) lim f (2) i) lim f(2) ) lim f (z) o) lim f(z)

y

o

sl

ol

3..

2.4

N

4 1 2 3 4 5 6 %’ 8 9 10 b'e

2 [ ]

5l

22. Compute each of the following limits.

) 2 -9 )i 2 -9 i 2 -9
a im — e im ———— i im ——————
T——00 2I2—81’+6 r—1— 2$2—8$+6 r—3+ 2x2—8x+6
2_9 2_9
b im0 L
e——3- 222 —8x +6 z—1+ 222 — 8x + 6 22-9
[ T ——
i 229 ) i 2 —9 x—32x* —8xr + 6
) m oE st o & 222 8z 16
2 2 _ 2
4 -9 . ¢ =9 i 4 —9
im — 7 h) 1 _— k) lm ———m——
d) 9}3113 202 — 8x + 6 ) 3 202 — 8z + 6 ) 00 222 — 82 + 6
2 -9

23. Based on your results in the previous problem, sketch the graph of f (z) = PR —— (Plot a few
2 — 8x

additional points if needed.)
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24. Compute each of the following limits.
. 2—= 22 -9 Vbha +4—2
a) lim —— f) lim ——— 1) 1l
BT ) i 5 et 6 ) Jim
2
2
_ —1
o ¢) lim YO EE V5 m) gim
b) lim A =0 x m—1
lm 2= V3t 29 _ 1+z+sinz
h) lim ———— n) lim —————
|22 — 4] v—3- 222 —8r +6 z—0 COS T
c) lim
z—3 T —8 N .. COSZT o) lim (tan2 x — 1)
i) lim — z—m/3
2 z—7 sinx
x
d) lim — . . COS X 2 _
z—0— T j) hm+ - p) lim vh? 4100 — 10
r—7mT ST h—0 h2
) i ) J tana D Jig, los
. e 1 —tan?z
25. Consider the limit lim ————.
e—n/2 1+ tan?x
a) Explain why we can not evaluate the limit in its current form.
1 — tan?
b) Prove that izx = cos 2z and use this to evaluate the limit.
1+tan“zx
26*. Consider the function f (x) = 2maz — 8m + ma? + 3 where m is a fixed real number.
a) Find all values of m for which the graph of f is NOT a parabola.
b) Graph y = f (z) in the same coordinate system when m = 0,1, and —1.
c) Prove that there exist two points P and ) that are on the graph of f (x) for all values of m.
Answers
1 1 3 In2 8 1
1. — b) 8 — d) - 125 f 10 logs2 = — h) 1 — i) —
Do ME g @l g ) VD 2=y w5 ) )
1 3z + 2
2. 3r + 2 b) —
a) 3z + ) - c) —
29
3.3 <x+3> (x —11) = 3z +29) (z — 11)
4. a) factors b) can not be factored
2+ /15 2—+/15
5. —5 Check: if x = —5 then the left-hand side of the equation is
2 2
2—+v/1 2—+/1 2—-+/15 2 -1
LHS = 9x2—12$—9<35> — 12 <35> —9-(9)—12-35
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(2—\/6)2—4@—\/6):4+15—4W—8+4\/B:19—8:11:RHS
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b) x:g+2kw0rx:—%+2lm orazz—%—k?kwwhereké%

keZ
2rRo TR2a
7. a) s= 360° b) A 360°
++v1
8. a) 0,—v3,v/3 b) 34\ﬁ
9. a) (—o0,0]U [4,00) b) (—11,3)

2
a) x =kmor x:i§+2kﬂwherekEZ

1

c) z = kror x = £~ + kr where

¢) s = Ra d) A:§R2o¢
c¢) no solution  d) —2 e) —10 f) 5
1
c) (—\/3—1,\/3—1) d) ng e) R

10. a) R b) <4 butz#3 c) x<3orzx>T
d) r<3butz#5—-+5 or z>T7but z #5+V5
11. a) center: (3,—1) radius: 2v/5 b) y=—-3z—12
12. (z+2)°+ (y—3)>=20 a circle, centered at (—2,3) with radius v/20
2(V —2mr? 2

13. a) = ( ZWT ) or h= —V2 —4r b) At a height of 16 meters

o o
14. b) c)

V V 4—-/; V V 7 ;K - : : OL\\

15. a) f(z) =9 — 322 — 6z on [-2,3]

domain: [—2, 3]
range: [—36,12]
x—intercept: (1,0)
y— intercept: (0,9)
maximum: (—1,12)
minimum: (3, —36)

b) f(z)=vz+3

domain: [—3,00)
range: [—3,00)
x—intercept: (—3,0)
y— intercept: (0, \/§)
maximum: none
minimum: (—3,0)
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and decreasing on (—1,3)

one-to-one: no

end-behavior: none

ie. lim f(x) = undefined
r—F00

one-to-one: yes
end-behavior:

lim f(z) = undefined
and lim f(x) =00

r—00

oo N 2 s s %
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16.

17.

18.

19.

20.

21.

22.

¢) f(x)=logza

domain: (0, c0)
range: R
x—intercept: (1,0)
y— intercept: none
maximum: none
minimum: none

d) f(z)=0.7"

domain: R

range: (0, 00)
r—intercept: none
y— intercept: (0,1)
maximum: none
minimum: none

e) f(x)=1+Vv16—2?

domain: [—4, 4]
range: [1,5]
r—intercept: none
y— intercept: (0,5)

maximum: (0, 5) T—00
minimum: (—4,1) and (4,1)
ft ft
a) 16ft b) 04— c¢) 04—
s s
ft ft ft
_oft By i) sty gt i) g 75 At
a) —9 ) i) —8 . i) -5 . iii) 75 .
mi mi 240 mi mi
a) 30— b) 40 ) - ~ 342857143
(7,9) and (—3,—11)
3
a) 0o b) —oo c) o0 d) oo e) =
1 1
k) oo 1)1 m) 0 =n)3 o 9 p) ~1 q) 0

one-to-one: yes
end-behavior:

lim f (z) = undefined
r——00

and lim f(z)= o0

r—00

one-to-one: yes
end-behavior:

lim f(z) =00
r——00
and lim f(z)=0

r—00

one-to-one: no
end-behavior:

lim f(z)= undefined
T——00

and lim f(x) = undefined

a) undefined b) 2 ¢) undefined d) 4 e) 4

j) 3 k) 3 1) 3 m) oo
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n) undefined 0) undefined

b) 0 ¢) 0 d 0 e —oo f) co g) undefined h)

f) 0 g) undefined

[\CR V]

h)

r) undefined s) 1 t) 1 u) 2
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23.

2
2.2) -4 b) =8 ) - d) -1 <) undefied ) 0o g *1/05 h) g i) undefined
oo W1 DO m: w1l 02 p o a-

m
25. a) tan 5 is undefined and the tangent function approaches infinity (and negative ininity) as x approaches

T
— In short,
2 x—T/27
indeterminate.
sin? z
1 —tan?zx
b) 5 =
1+ tan“zx

cos? x
sin? z

cos? x

sin?

1-—= 1-

cos?x _

lim tanz = oo and

lim tanz = —oo.

—00
So the limit as stated is a —— type of an
z—m/2t %}

2

we multiply numerator and denominator by cos” x.

2

sin?

1+—— 1+

cos? z

1 — tan?
Thus the limit is Lim an @

eonj2 1 +tanZz

26. a) 0 b) see below

)

d0 8 6 [\ 2 of2 a4 6 8 10
2z x
4
%

£
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sin“ x
2 cos? cos?z — sin® x cos 2x
cos“ x| _ _ _ 2
o5 5= = 5 —— = = cos2x
sin“x Cos“x cos“x + sin“x
cos? z
lim cos2x =cosm = —1
x—m/2

c) y=m(xr—2)(x+4)+3 No matter what m is, (2,3) and (—4,3) will be

on the graph

Last revised: September 18, 2014



