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1. Simplify each of the following
a) 62 c) 64-2/3 e) 8025 g) logs 4 -logy 5 -logs 6 — 1 i) e

b) 323/ d) logy v/27 f) 3loge 10 h) log, (42%) — 3log, (6> + log, (429)
X

—2InA

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

3. 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
4. Solve the equation 922 — 12z = 11 and check one of your solution using exact values.

5. Find the equation for the inverse for each of the following functions given.

a) f(z)=3z—-1 ¢) h(x) =1+ 3277 e) m(z) = z—1
b) g (x) = logy (50 — 1) d) p(z) = (z - 2)° 2T

6. In each case, the graph of a function is given. Sketch the graph of the inverse relation in the same coordinate system.
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7. 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 o is measured in degrees.

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

c) Express the length of the arc subtended by the central angle « in terms
of o 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 v is measured in radians.

8. Solve each of the following equations.

a) 223 = 6z d) logs (7 —x) +logz (1 —z) =3
b) 222 -3z —1=0 e) logg (—8 — ) +logg (8 —x) =2
2r—1 z-1

¢) logy (x +5) —logy (z —7) = —1 f) 3 5 =z —4
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9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Solve each of the following inequalities.
a) 22>4x by 8xr+22<33 o)< -220+2 d)42?<4x-1 e) 22—6z>-10

Find the domain for each of the following functions.
a) f(z) =In(2* — 10z + 29) ¢) f(x) =logs (z* — 10z + 21)

1 1
b g (@)= log, (4 — ) d) k(w) = logs (22 — 10z + 21)

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

1
a) Solve the formula V = 2713 + §7T7"2h 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 (x) =logyx b) f(z) =2"and g (x) = <;>I
O flo) =lograndg (@) =logpe @) f0)= () adg(e) = logya

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

a) f(z)=9—32% - 6x on[-2,3] b) f(z)=Vr+3 ¢) f(z)=loggz d) f(z)=0.7"
An object’s height (measured in feet) is defined by s (¢) = 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 ¢ = 3 seconds

¢) Find the average velocity of the object between ¢t = 5 and t = 10 seconds

An object’s height (measured in feet) is defined by s () = t3 — 12t where ¢ 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 =0andt = 2 seconds i) t=1sandt=2s iii) t=15sandt =2

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

Compute the exact value of each of the following.

a) sin (300°) ¢) tan (900°) f) sin~! (1> h) cos™! (_1)
o 2 2
d) sec (—300°)
7 o 1
b) cos (—Z) e) cot (%) g) tan~1(0) i) sin™! <_2>

Solve each of the given equations.

a) cosz+2=1+2sin’z b) tan®x + tanz = 0 ¢) sinx = 2sinx cosx
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20. Compute each of the following limits.
. 9.5 2 : : T 1
W Hm (=207 4 82%) LU Ja— = =2
b) lim (—22 + 822) p) Jim S
200 k) lim (logy (z? — 5z +17)) p
r—00
¢) lim (—22°+ 829)
=00 cosx — 2
0L 12 + log; 3x qQ lim ———
d) lim (—2z° 4 82°) ) rt0 15 + log; w00 27 +1
r—00
1 ) Jim teac
e) lim ———— 270
=00 512 — 31 + 2 m) m e In2
i 100z — 1 s) lim ln 3x
R L N s +2 _— (1 > —ot2
: ' "\ 3 t) lim (sin?6@ 4 cos? 0
g lim logyz n) lim Gt 6'—>oo( )
222 + 3z +1 272 _ 1
h) lim ———— m Y& 2
) w60 302 — B + 2 1 W) aclggo x
i) lim ce Al rmeo 3 — l v) lim tan Lz
T—00 Tz —3 T T——00
21. Based on the graph of a function f shown on the picture, determine each of the following limits.
a) lim f(x) d) lim f(z) g) lim f(z) j) lim f(z) m) lim f ()
z—1 T—4 z—10
b) i li h) i k) i li
) lim f(z) ¢) lim f(x) ) lim f(2) ) lim f (z) m) lim f(z)

o) lim f ()

36'2

202 —8x + 6
a) lim f(z) 9)

b) lm f(x)

22. Let f (z) =

) lim f (2)

N W o O
T T TR S |

i) lim f (2)

D lim f (2)

lim f(x)

z——31

d) lim_f(z)

¢) lim f(z)

B lim f(z)

Compute each of the following limits.

r—3~

g) lim f(x)

h) lim f(z

)

) lim f(2)

i) lim f ()

K) lim f(2)
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23.

24.

25.

26.

27.

4.

9]

ca) fl@) =+ b g i(r)=

2
-9
Based on your results in the previous problem, sketch the graph of f (z) = 223678—1—6 (Plot a few additional points
x? — 8z
if needed.)
Compute each of the following limits.
. 2—=x ) Inzx Vbha +4—2
a) lim —— lim im — "'~ “
)‘THQE_E f)x—>1Jr 1—=z l)cllli?) a
2 )
itz —5 m) lim m* —1
22— 1 @) lim = —— S
r—1" 2 — x .
h) lim tan~!z n) lim lL+a+sinz
|22 — 4] zoV3 z—0 cos T
©) lin% ) cos T i 2
t—3 T — i) lim & 0) x£1;1/3 (tan T — 1)
2] z—w sinx
x
d) lim —
) ) lim 2T ) i Y2100 - 10
r—mt SINX p h—0 h2
0 liy )l tons 0 Jig Ins

Find the derivative of each of the following functions by evaluating the difference quotient.

D f@)=3-8 b f@)=Vi O f@)=

Find an equation for the tangent line drawn to the graph of f (z) = v/3z at x = 4.

1
Find all values of z forn which the tangent line drawn to the graph of f (x) = — at « has a slope of —2.
x

Answers

In2

1 1 3 2\ 1
) 22 D)8 e &) 7 ) 125 D VIO g) logy2= o h)10g2<27> )

2
.3 (m + 39> (x —11) = (32 +29) (x —11) 3. a) canbe factored  b) cannot be factored

M Check: if z = ﬂ,then
3 3
2 2
2—-+1 2—v1 2—+15 2—v1

2
- (2—\/15) —4(2—\/15) — 44 15— 4v15 —8+4v15 =19 — 8 = 11 = RHS

(2*+1) ¢ hl(q:):lln<x;1>+;

e 1
Oyl =YEt2  oml@) =

U] =
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6 a) c) d)
27 Ra TR?a 1
7. a) s 360° b) 360° ¢) s=Ra d) 2R «a
+V1
8.a2) 0,—V3,v/3 b) 3T7 c)nosolution d) —2 e) —10 f) 5

9. a) (—00,0]U[4,00) b)(-11,3) ©¢) (—=V3-1,v/3-1) d) x:% e) R

10,a) R b)z<dbutz#3 c)x<3orz>7 d z<3butz#5—-+5 or z>T7butz#5++5

2(V —2mr? 2V
1. (z+2)%4+ @y -3%=20 12. a) h:(—f) or h=—5 —4r b) Ataheightof 16 meters
o o
13. a) b) c) d)
14. a) f(z) =9 — 322 — 62 on[-2,3]
domain: [—2, 3] one-to-one: no -
range: [—36, 12] end-behavior: none [
x—intercept: (1,0) ie. lim f(x) = undefined
. r—=+o00
y— intercept: (0,9)
maximum: (—1,12)
minimum: (3, —36)

b) f(z)=+vVx+3

domain: [—3, c0)
range: [0, 00)
x—intercept: (—3,0) zgljloof () = undefined
y— intercept: (0,v/3) and lim f (z) = o0
maximum: none

minimum: (—3,0)

one-to-one: yes
end-behavior:
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¢) f(z)=loggx

domain: (0, c0) one-to-one: yes

range: R end-behavior: l

x—intercept: (1,0) Em (z) = undefined | | —""
y— iptercept: none :nd oﬁm f(z) =00 r ’
maximum: none LT—o0 .

minimum: none

d) f(z)=0.7"

domain: R one-to-one: yes
range: (0,00) end-behavior:
x—intercept: none lim f(x) =00

T——00

y— intercept: (0,1) and lim f(z)=0
maximum: none e

minimum: none

ft ft ft ft ft
15.@) 1666 b) 04— ¢ 04~ 16 @) 9% b)) —8 i) —5- i) 275~
3 3 2
17. (7,9) and (=3, —11)  18. a) ‘2[ b) ‘2[ 90 A2 e v3 D % 9) 0 h) ?77 ) f%

19. a) 7w + 2k, % + 2k, —g + 2km where k is an integer

b) km, —Z + km where k is an integer ¢) kn ig + 2k where k is an integer

20. a) o0 b) —o0 c¢) oo d) o© e)§ f) 0 g) undefined h)% i) —co j) 0 k)

5
D1 mO n)3 o) —% p) —i @) 0 1) undefined s) 1 t) 1 u) V2 V) —g

21. a) undefined b) 2 ¢) undefined d) 4 e) 4 f) 4 g2 1 h) 2 i) undefined
73 k) 3 ) 3 m) oo n) undefined 0) undefined

1 1
22.a) = b)0 ¢) 0 d)0 e) —oo f) co g) undefined h)§ i)§ j)§ k) -
2 2 2 2 2
23. |
° |
4 |
2
o 24. a) —4 b) =8 o) — d) —1 e) undefined f) undefined g) \1/5)
2
| us ) 1 1
- h) - i fi j k11— = 1 2 — -
aEs=\aaaEE ) % Doundefined oo W1 DT m w1 02 p) g @ —ox
\ |
|
=\ |
3 f
4 |
A1
25. a) f’(m)zlimg(x+h)_8_(3x_8):lim3$+3h_8_3x+8:lim%:1im3:3

h—0 h h—0 h h—0 K h—0
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b) f'(z) = lim 3(z+h) —v3r | V3z+3h-V3r V3ri3htViz 32 + 3h — 3z

. = lim
h—0 h h—0 h V3z +3h+ 3z h—0h (V3z + 3h+ V/3x)
lim 34 3 3
= 11 = =
=0 (V3z +3h++V3z) V3zr++V3z 2V3z
1 1
0 g 2@HR) -1 bz—1 . 1 1 1
h—0 h  h—0h \Bbx+5h—1 bHxr—1
lim 1 br —1 B 5 +5bh — 1 5z —1— (bz +5h —1)
o h (5x +5h—1)(bz —1) (5z +5h —1) (5x — 1) (5x 4+ 5h — 1) (bz — 1)

l
S0 R
1 /bx—1-bx—5h+1 -5
hﬂo}{ (5x+5h—1 (5 — 1) hﬂo (5x +5h — 1) (b — 1)

S \Grrsh—DGa—1)) A%
_ -5 =5
C (Ge-1)(Br—1) (50 -1)

26 —ﬁ:‘f( —4) 27 \f
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