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PRE-CALCULUS
(MATH ANALYSIS)

CALCULUS READINESS SAMPLE
CHALLENGE QUESTIONS

Download the complete Study Packet: http://
www.glendale.edu/studypackets

Students who have taken 4 years of high school mathematics including Principles of Mathematics or
its equivalent with grades of “C” or better are eligible to take this challenge. There are a total of 40
guestions. Students are allowed 60 minutes. No calculators are allowed. Sample questions from each of
the eight areas below are on the back of this sheet. Students who receive a satisfactory score may enroll
in Math 103E—Calculus.

The following topics are covered by the challenge:

Elementary operations with numerical and algebraic fractions
Operations with exponents and radicals

Linear equations and inequalities

Polynomials and polynomial equations

Functions

Trigonometry

Logarithmic and exponential functions

L N o g s~ w D P

Mathematical modeling—word problems



Typical questions from each of the competency areas of the Calculus Readiness Challenge

1. Elementary operations with numerical and algebraic fractions.

x-2 2
X+2 X-2
3 3x—4 3X X(3x —10) 3x(x —4)
A)—— B C D)—% E) ——~ Y
()x+2 ()x2—4 ()x2—4 © x> —4 ()x2—4x+4
2. Operations with exponents and radicals.
X3a+2
X2a—1 =
(A) Xa+3 (B) Xa—S (C) X5a—l (D) Xa+1 (E) X3

3.Linear equations and inequalities.

2t
For what value of t does =2

(A) -6 B) - % © g (D) % (E) There is no value t satisfying this equation

4. Polynomials and polynomial equations.
If(x-=1) (x*—4) +2 (x-1) (x+2) = (x-1)P, then P=

(A) x*=2 (B) x° (C) X (x+2) (D) x*+2 (E) (x+2)°

5. Functions.
If f(x)=2x+5 and gx)=1 -x? , then f(g(2)) =

(A) -3 (B)-1 €)1 (D) 2 (E) 9

6. Trigonometry.

3
Ifsin@= E and OSQSE, then tan @ =

2
(A) 3 (B) 4 (®) > (D) 4 B —
2 3 4 5
7. Logarithmic and exponential functions.
log 527 =
(A) 81 (B) 9 € 3 D) - B -
8. Word Problems.
2. 1 4 ) .
If 5 is E of g of a certain number , then that number is
(A) 1 (B) > (®) > (D) > (E) hd
4 3 6 12 15

| Answers: 1. D2 A3 B4 CIBAET CEE




Practice Problems for Calculus Readiness Questions
Topic 1: Elementary operations with numerical and algebraic fractions

" DirectTons: Study the examples, work the problems, then check your answers on the back of

this sheet.

If ycu don’t get the answer given, check your work and look for mistakes,

If you have trouble, sk a math teacher or someone else who understands this topic.

A.

Simplifying fractibns (by.

s

reducing):

™
\

example: %=§%&=%.&=\n.&

must be ables to find a common
factor--in this case 9--in both the|_
top and bottom in order to reduce

= 3/4 (note that you

9 to 13: Complete:

% 4=z
10. 37’5=-7§-
11, 223

x+2 Tx-= 1)(x + 2)

a fraction.) - 16a
12 - = .
e 31 3.1 B8 < wT ey
example: I%ES - %57' T %E"ES 13, X-6
1.1 _ 1 L
=1 In gl 2
(common factor: 3a)
1 to B: Reduce:
1 C. Pinding the lowest common
1. ?% = denominator (LCD) by finding the
least common multiple (LCM) of
26 _ all denominators:
20 6;—
, .6 example: 5/6 and 8/15.
. %—;—g Pirst find LCM of 6 and 15:
baxy 6=2-3
b R I335 x50
= . - = S0
Wx + 77 _ .
5. gt 5.25 a8 -16
a+b 6 30 ° 15~ 30
6. gE_I_E = example: 3/l and 1/6a:
x -3 _ h=2-2
7. 3*:—% = 6ba = 2. 3.1
ICM =2-2-3+-a = 12a, so
bx v 2)x - 3)
8. %x- -2 &:‘93. and A= = =2—
I2a %a ~ 12a
. 2 X ax
S eXample! Tz v 2] M Elx + 1)
B, Equivalent fractions 3(x + 2) = 3 (x + 2)
(equivalent ratios): 6(x+1)=2-3¢(x-+1)
example: 3/4 1is equivalent to how LCH = 2+ 3« (x + 1) (x +2)
many eighths? so: 2 - 2e¢ 2(x + 1)
=3 "3(x + 2) 2.3(x+ 1x + 2]
= . _2. _2‘ _6 = _ﬂ_x,_("._l)
£=10=3'4-54-%8 Bz 1)(x+ 21
6 and 8X = ax(x + 2)
example: Ta = Tab 6(x +1) " 6(x+ 1x + 2]
6 _b 6 . & 14 to 18: Find equivalent fractions
Ta - b %a TFab with the lowest cormmon denominator:
. + 2 _ . 2 d 2
example: 2§‘T“T" L L /3 and 2/9
15. 3/x and §
3x + 2 _ ﬁ' 3x+2_12x + 8
X + X + 1 Lbx + 16. % and i:%—I
.o X =1 _
example: T—§ = {x+ 1){x=2) 17. i_l_z and E_B_;
x-1_(x-20x=1)_x2-3x+2 6 x 7xly = 1)
x+1 (x=-20x+1) (x+1)(x=-2)|| 18. and =
) 15(:2 - 2) 10(x = 1)
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D. Adding and subtracting fractions:

if denominators are the same,
combine the numerators:

exam 1.:2-'5:2.:.;5 .25“
SRR Y T 2R 2
If denominators are different, find

squivalent fractiona with common
dononinntors'

example: 5 - f = - f =2t =

examples x + ;—%~2 (
+ x -1
=1=z- x+2) T (x~= x + 2)
=3x+6+x-1 Lx +
T+ ) x=I)(x + 2)

19 to 26: Pind the sum or difference
as indicated {reduce if possible):

H
(V]

X -
20. i_}_S T-3°
b -a a -b _
2le v 5 a"b%7ra -
2. .zEy*roz-
1l _
230 %"ﬁ-
-2 2
2h. 3; =2 " xT+2
2x -1 2X = 1 _
25. x + 1 X -2
26 1 + 1
- Ix-1)jx-20  {x-2)(x - 3)

{(x-3)x-1)

30.

31--——T——-—

- 32,

33.

™

E. Multiplying fractions: multiply
the tops, rultiply the bottoms,
reduce if possible.

1)(x + 2)(x - 2) _ 6
=GRS -5
27. ,f- §9
28. X+Ml‘—"§L =
2 .16
29. (a+b)3 (x-ll (p - 5)% _
(x-7)2 (5 =p) (a+b)2

P. Dividing rractions: & nice way to
o do this is to make a compound
fraction and then multiply the
top and bottom (of the big
rraction) by the LCD of both:

| . &
= ; 8.¢_ 5 _ d
emple: 3 g = o = _. v %E
d
7 - _1-
example: 3 Y1 = > —Ié = Kﬂ__g
373 (36
zu2/1=u2

Answera:

mioE W N e
. - .

o
.

{can’t reduce)

13.

17.

18,

19.
20.

2.

22,
2.

25.
26.
27.

28,
29.
30.
3.
32,
33.

. =1

(x » 2

xy

(z = 1)(x + 3)
{1 +b)(2 = n)
2

s §

.3 5
X X

. x(: : 1;'

=12
X +

2xt{x - 1} .

30{x€ - 2)(x = 1)
21x(x? - 2)(y - 1)
30(x“ ~ 2)(x - 1)
6/7




Prﬁctico Problems for Calculus Readiness Questions
Topic 2: Operations with exponents and radicals

T Directions: Study the examples,

this sheet,

work the problems, then check your answers on the back
If you don’t get the answer given, check your work-and look for listakol.OE—_

If you have trouble, ask a math teacher or someone else who understands this topic,

A. Definltions
Sod rastas

1-20: Pind the

value:

1. 23 =

2. 3% =

3. -42=

be (=4)2 =

5. o =

6. 1b =

7. Vo4 =

8. v&G =

9. TG =

10. =y L3 =

1. ¢=I% =

12. /2 =

13. (-5)° =

w. V=2 -

15. 73 =

. /L

17. V.04 =

18, ()4 =

19, ¥e1 ad =

20, VT-V7 =

B. Laws of integer

exponents:

I. ‘b. ‘0 = ..b-fc
b
II. A = oP°°
‘c
II1I. (aP)° = oPC
IV. (ab)® = 2%. b®
c
v, (&) =2
5 b
vI. lo =1
(ir a £ 0)
“b_ 1
VII. a :F

L4 to 471 Write

given two ways:

no negativeno
given powers fraction
- )
a
uh.
25'3
us. (2272
) y
ys. (22be)3
thzc
u7. z§1352i5
x’y~°z"

21 to 30: Pind x:
21, 234 -
3
22. EE = 2*
ST Y
23. 3 e
2
2he 22 = Sx
S
25, ()= F
26. 8 = Zx
27. 33‘ a = a¥
10
28, B2 = p*
;ET
1 x
29- = C
::E
3y -
a _ X
30. :Zy_-—_B = a
31 to L43: Pind the
value:
1. 7x° =
32. 374 =
33, 23. 24 =
W, o =
35, 0=
36, (-3)3-33=
38, 2%+ y*1 o
xc+3
39. F =
Bx
ho- ;x—_T =
-3
2x
L. =
61"K
ya. (a%*3)x-3 -
4 alx -2
3‘ :273‘ =

C. Laws of rational exponents,

"radicals.

Assume all

radicals are real numbers:

I. If r

then
oP/T =

~ which
(Also
positi
and a

II.
(nb)l/r

Iv.

integer, p
integer, and

V~ES = 0’3 5775 , or

III. V/§=%%'or

(a/b)l/r =

>

or al/rs _ (al/s)l/r

is a positive

is an
a >0,
v aP = (F3)P

is a resl number,
true if r 1is a
ve odd integer

< 0)

= al/r, bl/r

al/r
bl

1/r)l/a

(a

48 to 53: Write

L8. 31/2 =

9. 43 =

s0. (1/2)Y3 =
S1. 13/2 =

sa. 2xt/2 .
53, (21)1/2 =

S4 to 57: Write

as a radical:

as a

fractional power:

S4. V5=
55, V25 =
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u-

58 to 62:-Pind x:

586, VhvI=Vzx -
59. VX = A
VE =
0. fé:& =V x
61. ;VVFEE = x
62, x = 8/
e X = ;m
63 to 6&: Write with
positive exponents:
63. (9x6y'2)1/2 =

b (-8a%9722)72/3 .

D. 3Simplification of
radicals:

®
N

xample:

Va2 =
1 VT2 =
ample: ¥ OF +
”7«1":?-9—:+ 23
3 +u~29"‘2
=3 +8
|example: VB - \/"2

E =2VZ-yI=yTZ

65 to 78: -Simplify (assume
all rgdicals are real numbers):

:}:
me

£t

‘JL‘I
?IZT

65. = V81 =

66. V50 =

67. 3VIZ=

68. =

69. V52 =

0. 2V 3+V27r-yT85 =
1. V2 e

12. \/3:;6 = )

73. x\/Tx'+2\/Z§+ 2x% _
Th. a =

75. Vr:3 =

76, s’ =

Ma 3V 2+ =

8. 5V3-Vv3=

E.

Rationalization of

79 to 87: Simpliry:

79.

8o,

61,

82.

83,

Bho

8s.

86.

87.

\@:
1
-
2 =
V3
VAC
Vo
3@:
\,/7+V.1_z=
—_—3 -
ve+l

£

Anawers:

1. 8

2, 9

3. =16

k. 16

S. ©

6, 2

7. 8

B. L

9. 2

10. =7

1. =5

12. 5

13 5

. x ifx
£ x

15. s

16. 1/2
17, o2
18. 16/81
19. 3&
20. 7
a., 7
2. =1

23‘
L.
25.
26.
27.

29.
30,
.
Ja.
33.

5.
36.
7.
8.
39.
Lo.

46,

L7.

u8.
L9.
so.
S1.

s2.
53.

55.
S6.
s7.
58.
59.
60,
61,
62,

63.

L.

65.
66.
67,
68.
69.
70.
n.
72,
73.
.

75.
76.
77.
78,

79.
80,
81.
8z.

83.
84.
8s.

86,
87.

TTLEEER
ik

> »
¢
N
N
n

w
e

u/9



Practice Froblems Tor Cmlculus Remdiness Questions

Topic 3: Linear equations and inequalities

Directions: 3tudy the examples, work the problems, then check your answera on the back of
this sheet., If you don’t get the answer given, check your work and look for mistakes.
If you have trouble, ask a math teacher or scmeone else who understands this topic,

A. Solving linear equations: add or
same thing on each

side of the equation, or multiply
or divide each side by the same
thing, with the goal of getting
the variable alone on one side,
If there are one or more fractions,
it may be desirable to eliminate
themr by multiplying both sides by
the common denominator. If the
equation i1s a proportion, you may
wish to cross-zultiply.

1 tb 15: Solve:
l, 2&x =9

9‘x-hn§§l
2. 3= %? . 2
3. x+7=6 |10 T = ?
11. 6'kx=x
w3ei M
uz_
5. S5 =-x=9 12 1 4

_ 2x X + =
6. Z-?*l 13. éx_._% 2

7. kx-6=x [y Tx=-5=2x+10
=6 1
8. : =3 15, 33733

example: y = 1} x + S has slope =3/2
and y-intercept S,
To graph the line,
locate (0, 5)¢. From |- \
that point, go down (-t .
3 (top of slope
fraction), and over N
(right) 2 (bottom of r :
fraction) to find a ; ]
second point. Join. i.., Ll

B. Solvi a pair of linear equations:
the nolutgon consists of an
ordered pair, en infinite number
of ordered pairs, or no solution.

16 to 23: Solve for the common
solution(s) by substitution or linear
combinations:

%6, x+2y= 17 20. 2x -3y =5
x- y=28 3x+5y=1
17. z+y= 5 2l. Lx-1-=y
x-y3=-=3 bx +y =1
18. 2x -y = -9 22 x +y=3
x = 8 x+y=1
19. 2x-y=1 23. 2x-y=3
¥y=x=5 6x - 9 = 3y

24 to 28: Pind slope and y-intercept,
and sketch graph:

2he y=x + |4
1

25. ¥ 'EX-B

26. 2y=l¢x-8

27. X =y = =1

28. x = =3y + 2

To find an equation of a non-vertical
line, it is necessary to know its
slope and one of its points, Write
the slope of the line thru (x, y) and
the known point, then write an

equation which says that this slope
equals the known slope.

SlOpO = ﬁ
Using (-2, 0) and (x, y),

slope = i—i—g = g5 ; cross-multiply,
get -2y =x + 2, ory = =~ % x =1

example: Find an equation of the
Tine thru (-4, 1) and (-2, 0).
=1

-2

29 to 33: Find an equation of line:
29. thru (-3, 1) and (-1, -4)

30. thru (0, -2) and (-3, -5)
31. thru (3, -1) and (5, =-1)

32. thru (8, 0), with slope -1
33, thru (0, =5), with slope 2/3

A vertical line has no slope, and its
equation can be written so it looks
like x = k (where k 1s a number).
A horizontal line has zero slope, and
its equation looks like y = k .

Ce Analytic geometry of one linear

equation:

The graph of Yy =mx + b 1is a 1line
with slope m and y-intercept b .
To draw the graph, find one point
on it (such as (O, b)) and then use
the slope to find another point,
Draw the line joining the two.

example: Qraph on the same graph:
X=3=1 and W N
1+y=-3, ;
The first oquﬁjigg/////ﬁf
i1s x= -4 T

The second is Yy = =4

M
!
IR
¥

CEANNE

1 »

34 to 35: Graph and write equation for
34. the line thru (-1, 4) and (-1, 2)

35. horizontal 1ine thru (4, -1)
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D. Analytic geometry of two linear
equations: two distinct lines in
a plane are either parallel or
intersecting. They are parallel
if and only if they have the. same
slope, and hence the equations of
the 1lines have no common solu-
tions, If the lines have unequal
slopes, they intersect in one
point and their -equations have
exactly one comion solution.
(They are perpendicular iff their
slopes are negative reciprocals,
or one is horizontal and the
other is vertical.) If omne
equation is a multiple of the
other, each equation has the same
graph, and every solution of one
equation 13 a solution of the
other.

-l 36 to 43: Por each pair of equations

in problems 16 to 23, tell whether
the lines are parallel, perpendicu-
lar, intersecting but not perpendicu-
lar, or the same line:

36. Problem 16 40. Problem 20
37. 17 h1. 21
38. 18 42, 22
39, 19 43. 23

E. Linear inequalities:

example: One variable graph: solve
and graph on number line: 1 - 2x < 7

(This 1s an abbreviation for
jx: 1 -2x ¢ 7})

Subtract 1, get =Ix < 6
Divide by =2, x> -3

.

Oraph:‘_k _3 =2 -1 0 1 2 3'

L4l to 50: Solve and graph on no. line:
Lse x-3>104 48. L - 2x < 6

5. Lbx <2 49.
L6. 2x + 1 < 6 |50,
47. 3<x-3

S=-Xx>x =3

X>1 + 4

example: Two variable graph: graph
solution on number plane: x = y > 3
{This is an sabbreviation for
{(x, ¥)1 x =3 > 31 . Subtract x,
" multiply by -1, get y <« x - 3.

P, Absolute value equations and
inequalities:

examples |3 - x| = 2
~8ince the absolute value of both 2
and =2 18 2, 3 =~ x can be either
2 or =2, VWrite these two equations
and solve each:
3-x=2 or
-X = =]

3 -x= -2
=X = =§
x=1 or x=5

. € 2 b S
Oraph: <135 L5 &

S7 to 6131 Solve and graph on no. line:
57. x| =3 60, |2~ 3x| =0

S8. |x] = -1 61, jx+ 2| =1
59. Ix-1] =3

example: |3 - x| < 2

The absolute value of any number
between =2 and 2 (exclusive) 1is
less than 2. Write this
inequality and solve:

=2 « 3 =X <2 . Subtract 3,
multiply by -1, get S > x > 1.
(Note that this says x > 1
and x <5 )

R e e e <

Graph: < 1~g—31 3 3 [ 5 &~

example: |2x + 1| > 3. The abs,
value 1s greater than or equal to 3
for any number > 3 or < =3. So,

2x+1:3 or Zx+l_<_-3
2x > 2 2x < -4
x>1 or X < =2

. o Crmemmeerets Sr—-
Grkph. -LL -3 =2 10 1 P 3
62 to 66: Solve and graph on no. line:
62. |x} <3

63. 3 < |x)
64, |x + 3] <1

65. 1< |x + 3|
66, |5 - x] <58

Graph y = x - 3,
but draw a dotted —£3c
line, and shade K-
the side where \\\:
Y<x -3 IBESNNN
]
S1 to 56: Graph on number plane:
Sle y<3 She X<y <+l
52. Y »x. ) 55. x+3y<3
53.yz-§x+2 S6. 2x -y > 1
Answvers: 8. 13
1. 9/2 9. 10 16. (9, -1}
2. s/2 100 -5/ . 7. (3, 4) .
3. -1/3 N, s 18, (8, 25)
b. 15/4 12, +6/% 19 (b, -9)- .
5. -4 '13. /3 20, (2819, -13/19) -
6. 5/3 . 3 2. O/, o)

7. 2 3. 1 22. uo solution

23. (s, 2a - ),
where & 1s any
number; infinite
no. of solutions

0. a=1 4
b4

25, m =
b=e) 5
2. m =2 y
b= = 4
27, ma=1 Y
b=1 ;“1—
28. ---13%
b= 2/3

29, y = ~5/2 x-13/2
0. y*x-2

. y =)

32, y=-xe+B

3. y=2/3x-5

. x =]
3. y=-1 !
&) $3. oo solution
36. int., not 4 59, x = 2, L
7. Lo 60, x = 2/3
6l, x = =1, =3
38. 1imt., not L .
39. iat., not L 62, dcx<3-$HG
4o. int., not i 63, x >3 or X< =} ==
4l. int., not 2 Bhe b <X <2 -t
65, X » =2 or x « =43 ——.
42. parsllel > < r
L3, same line 6. 0« x < 10 ..;t:‘_.



Practice Probioms for Caicuius Readiness Quest.
Topic 4: Polynomials_ang polynomial equations

““pirections: 3tudy the examples, work the problems, then check your answers on the
"this sheet. If you don’t get the answer given, check your work and look for mist
If you have trouble, ask a math teacher or someone else who understands this topi

Ceo

back of
akes,

A, Solving quadratic equations

factorings If ab = 0
ggen a = % or b=0, ’

example: 1if (3 - x)(x +2) =0
then (3 - x)=0or (x+2)=0
and thus x =3 or x = -2

Note: there must be a zero on one
side of the equation to solve by
the factoring method.

example: 6x° = 3x
Rewrite: 612 - 3x =0
Pactor: 3x(2x -1) =0
So 3 =0 or (2x-1) =0
Thus x =0 or x =1/2

1 to 12: Solve by factoring:

l. x(x -3)=0

2. x2-2x=0

3. 2x° = x

Lo 3x(x + L) =0

Se.
6.
7.
8.

(x +2)(x=-3)=0

9. 6x°% =x +

12x +1)(3x = 2) =010, x2 + x =
2-x-6=0 1. 9 +x2 =
2=2.-12 12, 1 ~x=

B. Monomial factors: the

distributive property says
ab + aoc = a(b + ¢) .

example: 2% - x=x(x - 1)
example: hxay + bxy = 2xy(2x + 3)
13 to 17: Pactor:
13. a + ab =
1. a3 - azb + kbz =
15, =4xy + 10x2 =
16. x27 - yzx =
17. 6x3y2 - 9xuy =

c. Factoring (x - a)(x + b)2 + (x - a)}(x + c): the distributive property says

Jm + n= Jm + n} . Compare this equation with the following:
(x+1x + 32+ (x+1x = L) = (x + DUz + 3)% + (x - 1))

Note that J =x+1, m=(x + 3)2 , and n

(x + 10(x2 +6x +9 +x=U4)=(x+1)(x%+ 7x +5)

18 to 20: Pind P which completes the equation:

(x = 4) , and we get

18, (x=20x =102 =(x=2x+3)=(x=-2){ P )
9. (x+U4)x=32+(x=L)x=3)=(x-3( P )
20, (2x -1)x+1)=-(x-23%Ax+3)=(2x-1)( P )
D. fho quadratic formula: if a 2
quadratic equation looks like example: x“ -x=1=0

axZ + bx + o = 0, then the

roots (solutions) can be found

by using the quadratic formula:
=b + J bz - Jac

x= b1

example: 312 +2x -1=0
a=3,b=2, and ¢ = =1

-2 3 /22 - u(3)(-1)

X = 2.3

2 dYETIE_ -2+ yTE
= [3 = 3
_=2x -6 _ 2_1

= T~ =% -1 or T=Y

a=1,b=-=1, ¢c=
_1"&1!0];_1+3Z5
x-_._,a‘,a -—‘25

So there are two roots:

-1

1 + M S 3 l - y E
T2

21 to 24 : Solve:
xz «-x=-6=0

21,
22.
23.
2.

12 + 2x = =1
212 -X =2=0
x2-3x k=0

Copyright {c) 1986, Ron Smith/Bishop Union High School, Bishop, CA 93514

Permission granted to copy for classroom use only.

One of a series of worksheets designed to provide remedial practice.
with topics on diagnostic tests supplied by the Mathematics Diagnostic Testing
Project, Gayley Center Suite 304, UCLA, 405 Hilgard Ave., Los Angeles, CA 9002k .

Not to be sold,

Coordinated



B. Quadratio inequalities:
' 2

example: Solve X° - x < 6 . Pirst make one side zero: x°

"Paotor: (x - 3)(x+2) <0 , .
If (x -3)=0 or (x+2)=0, then x=3 or x = =2

These two numbers (3 and =2) split the real numbers ‘_3<"2 2<x<3 x>3
into three sets (visualize the number line): —— =3=2=1 0 1 ¢ 3¢

-X=6c<c®

FRO—r

x I(x=3) l(x+2) I (x=-3)(x+2)!soclution?
X < =2 negative { negative | positive no
=2 < X.< 3|negative | positive | negative yeos
X >3 positive | positive | positive - no

—r

Therefore, if (x -3)(x+2) <0, then =2 <x < 3 o v
Note that this solution means that x » =2 and X < 3»“2 .1 0 1 ?3 ”

- 25 to 29: Solve, and graph on

number line: G. Graphing gquadratic functions:

A to 40: :
5. x2-x =650 34 to L40: Sketch the graph

= 2
26, x2+2x <0 M. ¥ "2
[ =X
27. x% - 2x < =1 35 ”2
. 6. = + 1
28, x > x2 3 I xz
29, 2x° +x =150 3. y=x"-3
B, y=(x+ 1)2
9. y=(x=-22-1
b0, y=(x+ 2)(x - 1)
P. Completinzg the square:
x2 + bx will be the square of a Ansvers;
binomial when. ¢ 1is added, if ¢ 1. 0,3
is found as follows: find half 2. o, 2
the coefficlent of x , and 3. 0, 1/2
square it--this is ¢ . Thus L. 0, <4
2 5. -2,
o = (§)2=Pﬁ_’ and x° + bx + ¢ . ,1/232,1
2 7. 3, =2
= 2 b b,2
= x° + bx + = (x + ) 8. -2,
T ? 9. 2/3, =1/2
example: x° + 5% oy e
Ralf of 5 is 5/2, and (5/2)2 = 25/1, 12, -1, 172
which must be added to complete the 13, ““2’ b) )
B e e B .
S 2 16 2‘:2’,5’ 26, *2<x <0 Tt
. > xylx =3y
If the coefficient of x2 1is not 1, 17 1;31(27 - 3z} :; 2"":1:‘;”:;;:3”
factor so it is. ::' :z : 23: - 126 29. z << or x> 1/2 -
. 2 _ 2 _1 T D 30. (x - 5)%, ada 25
_{exnm le: 3x x = 3(x 3 x) :: :f: 3 br e b 3. (x » 1/2)2. add 1/}
i Half of -1/3 is -1/6, and 22, -1 32 tx - 3/b)F, sad 9/26
] 2 1 33, 2(x ¢ 2)¢, aaa 8
. (51/_6-{_ = 1/136, so ez 2. —*um . 3[!
- ) . - 2. =1,
_(? =3z s ) =(x=-§)", ana e 35.
‘3(,;2-‘11*1‘)=312-x+-16 . i| .
IR | 3% 3 36, EI'
Thus '326 (or_ 115) must be added to 3. W—
31x2 = x to complete the square, By 5
. %0 33: Complete the aquare, and 9.
tell what must be added: N —‘i‘v'« )
- : Lo. .
. x° - 20x 2. -2z X

»-

31, x2+x 33. 2x° « 8x ;




Practice Problems for Calculus Readiness Questions

Topic 5: Punctions

Directions: Study the examples, work the problems, then check Your anavers on the back of

this sheet.

If you don’t get the answer given, check your work and look for mistakes,

If you bave trouble, ask a math teacher or someone else who understands this topic,

A. What functions are and how to write them: the
area of a square dapends on the side length
s -, and we mean that given s , we can find
the area A for that value of s ., The side
and area can be tEought of as an ordered
pair: (s, A) . Por example, (5, 25) is such
an ordered pair., A function can be thought
of in many ways; one very useful way is to
think of a function as a set of ordered pairs
with one restriction: no two different
ordered pairs may have the same first ele-
ment. Thus f{(s, A): A is the area of the
square with side length s} is a function
consisting of an infinite set of ordered

pairs.

Another way to look at a anction is as a
rule: for example, A = s is the rule for
finding the area of a square, given a side.
The area depends on the given side and we say
the area I3 a function of the side.

‘A = f(s3)’ is read ‘A 1s a function of s’, or
‘A = f of 83’. There are many functions of

s . The one here is 52 « We write this
f(s) = 52 and can translate: ‘the function
of 8 we’re talking about is sa’. Some -

times we write A(s) = 82 « This says the
area is a function of s , and specifically,

1t 1s 82,
2

In some relations, as x° + yz =25, 5 1s
not a function of x , since both (3, 4) and
T3, =4) make the relation true.

1 to 7: Tell whether or not each set of ordered
pairs is e function:

1. {1, 3), (-1, 3), (o, -1 )}
2. 13, 1), (3, -1), (-1, o}
3. o, s
Le Hx, 7):
5. {(x, ¥):
6. Ux, 7):
7. . Ux, )2
8 toll: Is y a functionof x ?

B. 3 = Lx + x° 10, (x + y)2 = 36
9. 32 = =x? . y=vx

x2 and x is any reai numberf

«
[}

ya and y 1s any real number}

“
]

-3 and x 1is any real number}

"oy
"

4L and y is any real numberf

13 to 17: Given r(x) =z f T
Pind:

13. (1) = 16, f(-1) =
U, £(-2) = 17. flx =-1) =
15. £(0) = '

B. Punction values and substitution: 1if
Als) = 32 ,» A(3), read ‘A of 3, means

replace every 8 in A(s) = 52 with 3, and
f£ind the area when 3 is 3}, When we do
this, we find A(3) = 32 = 9.

2

examples: g(x) 1s given: y = g(x) = nx
8(3) = w32 = 9u

gl7) = n. 7% = Lom

C. Composition of functions

example: If f£(x) = x2 , and

g(x) =x = 3, £(g(x)) is read
‘f of g of x’, and means replace

every x in f(x) = x2 with g(x)
giving f(g(x)) = (g(x))% , which
equals (x = 3)2 =x2 - bx + 9
example: g(f(1/2)) = g((1/2)2)

= g(1/4) = & -3=-2 ﬁ

18 to 26t Use f end g as above:

23. f(x) - g(x) =

L}

18, glr(x))

19, fg1)) = . 45 -

20. glg(x)) = 25. g(x2) =

2. f(x) v 8x) =0 (gx))? =

22. f(x)-g(x) =

|example: If k(x) = x2 - ux , for
what x is Xk(x) =0 ¢

If x(x) =0, then x° = Lx = 0

end since z2 - bx = x(x - 4) =0,
X can be either 0 or 4, (These
values of x: O and 4, are called
‘zeros of the function’, because
each makes the function zero.)

27 to 30: Pind x so:

27. k(x) = <4

28. k(x) =5

29. x 1is a zero of x(x + 1)

30, x is a zero of ’(2x2 - x - 3} .

D. Oraphing functions: an easy way to
tell whether a relation between
two variables is a function or
not is by graphing it: if a
vertical line can be drawn which
has two or more points in common
with the graph, the relation is
not a function. If no vertical
TIne touches the graph more than
once, then it 1s a function,

gla) = "2 2 example: X = 72 | T :
2 2 example: .
g(x + h) = n(x + h)S = 5x< + 2nxh}+ nh has this graph: : -y
12. Oiven y = f(x) = 3x - 2 ; complete these Not a function i
ordered pairs: : “(vertical line hits i1 4
(3, ), (0, ), (1/2, ) it more than once). < T
(_ » lo)p ( » “‘1)1 (! - 1, )
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2 3

31 to 39: Tell whether or not each of example; y = 3 - x |
the following is & function: Analysis: a quadratic function
30 W e 7= - | ] tawe to x?)

}‘\1 17 gl . Y=intercept: 7
e : ‘E—,—I"‘ . £(o}) = 3 ]
b e PRSI M x-intercepts: |
32.0moe 35. BegTi y=3-32%=0 G L1
L = : sox=2+y3
s ! g}-—-,—. example: = =2
I - N oXample: Y *x+ 1
33 L 16. 39— F—— a) y-intercepts: £(0) = =2
- : ;(' < & ; ot b) x-intercept: none, since there
'\: Z : — i3 no solution to y = 'i—:gI =0
‘v N ’.' .
: — e c) large x: negative y approaches
- - RS S zero; very negative x makes
. y positive and going to zero.
Since y = f(x) , the values of (So y = 0, the x-axis, is an
are the values of the function which asymptote line.)
correspond to specific values of x .
The heights of the graph above (or d) tho*b:ttm; °§ th'é"“:m‘i
below) the x-axis are the values of x s 18 °:° 1 rx the.
y and.so. also.of the function. Thus t’r X moves to -1 from the
for this graph, . N oft, ¥ gets very large posi-
£(3) 1s the height E_LJ44_[]W tive, and if x approaches -1
(value) of the _ from above, y becomes very
function at x = 3 dd negative. (The line x = =1 {3
sand the value is 2: N An asymptote.)
At X = «3 , the SREREN Tr— The graph:

";&‘)“ 30:5223 ;f; el e) to solve for x , _ e
other words, f(-3) = 0. Note that bmlti;i:ul{ by x +1 ﬁ
£(3) > £{-3), since 2 » 0, and that ind divide by y I
£(0) < £(-1), since £(-1) = 1 and to get x +1 = -2/y ,.J:‘g I
£(o) < 1. or x=22.) "

¥
=22-3

4O to Ll: Por this ST q T Ty
%gzp:;.::;in:h;:her “-]d'- -“—'J Note that y close to zero results
true or false: t+ ! N 1 in a very positive or negative x

i : ‘*_L+_"jr__‘ '—"rj'f and means y = O 1is an asymptote,

40 g(-1) = g(0) i1t [ which we already found above in

* part c. .
k1. g(o) = g(3) 45 to S4: Sketch the graph: i .
2. g(l) > gt{-1) 4S. f£(x) = -x 28. -1, 5

. 29. -1, 0

43. el-2) > gl1) b6, y=U4 - x 30. -1, 32

. 0 31. yes

Lh. g(2) < g(0) < glk4) b7. ¥ = |x} S
To graph y = f(x) determine the 33, yes
-degree of f(x) 1f it i3 a poly- - LB. ¥ = |x - 2| . no
nomial, If it is linear (first —] .

" degree) the graph is a line, and U9. y =x°+3x - 4 ;Z ;::
you merely plot two points (select 50 = 2 .,' .
any x and find the corresponding c T E3 3. e
y) and draw their line, -2 32' no
If f(x) 1is guadratic (second 51. f(x) = x L}xO. :” )
degree), its graph is a parabola, 1 ° T
opening upward is the coefficient 52. y = -3 :::' T
of x° 1 positive, downward if u3: T
negative. , 53, y = -% W,
To plot any graph, it can be help- X sS. N
ful to Iind: . : 5F-

Sbe ¥y == A

a) y-intercept (find £(0) to locate .

y-axis crossing) B _h‘
b) x-intercept (find. x for which u7.
* . f(x) = 0.2-x-exis crossing) Ansvers: E :/2 . Né
1. Yoo . 8
¢) what happens to ¥y when x is . us.
very large (positive) or very 2. oo :2 ° —:#./
negative - - 3. yes 17. by h?.v-—
d) whet happens to y when X 1a '; yos s 'Y
very close to a mmber which + me 18, 2% -3 50. ‘L\&
makes the bottom of a fraction 6. you 19. 4 |
sero . . 7. no 20. xz-b 51, !
. 8., 3o 21, x5+ x -3 V4

8) X in terms of and find ‘

what happens 1:0y x as y S Bt 2 ‘: - 3? 52 4 }‘
approaches a number which makes 10. no (2 paral- 23. X Phald 3 :;
the bottom of a fraction zero . * el 1inen) a. 725 53. ,:

. . x -

(3, ¢, and sometimes ¢ above are 1. yes 5. 22 -3 :
ways of finding vertical and hori- 12. 7, =2, -1/2, 2. z2 -6z 49 she N
zontal asymptotes. ) o A8 ) ::



practice Probvlems for calculus Readiness Question:

Topic 6:; Trigonometry :

Directions: 3Study the examples, work the problems, then check )
’ ’ check your lnlil.rkl !pgr Cﬁ..e&.k.?f

PP EY oIDuTTS, 200kt SRkt AR &

A. Trig functions in right triengles: the
“aine ratls for an aocute angle of a
right triangle is defined to be the
length of the opposite leg to the 3
length of the hypotenuss.

Thus the sine ratio for c a
angle B, abureviated
sin B, is b/c .
A 5 c

The reciprocal of
the sine ratio i1s the cosecant (cse),
so csc' B=o/b,

The other four trig ratios (all func-
tions) are

D § hypotenuse
secant = sec = cos * -

opposite le
tangent = tan = &

cotangent = cot = ctn = ﬁgii:%is

1 to 8: Por this right triangle,
give the following ratios:

le tanx =
sin x _ 10
2. Sosx 6
3. cos 6 = U
8

4. sin 6+cos 8 =

S. cos? x , which means (cos x)2 =
be 1 =~ sin2 X =
cos X
(8 sin e
sin 6 _
8. cos @

'a&o%?o“c'l’o%g%kdo%#& this topic.

13 to 14: Pind two positive and two negative
values of 6 for which:

13. #in 6 = -1
14. tan 6 = tan 45°

15 to 16: Given sin 6 = 3/5 and
#/2 < 6 < ¥ , then:

15. tan 6 =

16, coa 6 =

C. Pythagorean relations (identities):
2 2 _ 2 2 2 - .2
€ + b =¢ (or x€ +y¢ =1r°)
above, can be divided by 2 (or r2 )
to give nz/c2 + bz/c2 = cz/c2 , or
sin? A+ cos2 A=1, (or

sinz 8 + coa2 8 =1), called an iden-
tity because it is true for all values
of A for which it 1s defined.

17 to 18: Get a similar identity by dividing
12 + b2 = c2 by:

17. v2
18, a2

B, Circular trig definitions: given a circle
with radius r , centered on (0, 0). To
any poimt—on the circle,
drav the radius, making an ZIX¥
angle 6 with the positive )

~-X=axis (6 may be any real
number, positive measure is
counter-clockwise). The
coordinates (x, y) of
point P together with radius
r are used to define the functions:
sin = y/r, cos 8 = x/r, tan @ = y/x,
and the reciprocal functions as before.
(Note that for O < @ < n/2 , these
definitions sgree with the right tri-
angle definitions. Also note that
-l <8in6<l, -1<ccosBgl, and
tan @ can bs any real number.)

9 to 12: For the point (-3, L) on the above
circle, give:

9. x= ¥y = r=

10. tan @ =

11, cos 6 =

12, cot 8+ 8in 6 =

Note that for any given value of a trig

function, (in its range), there are
infinitely many values of 0 .

D. Similar triangles:
‘¢:f:£j:Jj

B
)
[+
If OABC -~ ADEP, D
and if tan A = 3/4 , fid
then tan D = 3/ also,

since EP:DF = BC:AC = 3/4.
g
19. PFind DC, given ¢
DB = S and
sin B = .4

E. Radians and degrees:

for angle 6 , there is a

point P on the—circle,

and an arc from A

counter-clockwise to P .

Ths length of the arc is P
£ _.c=L.

360° [~ 350 2¥r , and the ratio of

the length of arc to radius is Igﬁ -0,

vhere 6 1is the number of degrees (and
the ratio has no units). This is the
radian measure associated with point P

So P can be located two ways: by
giving the central angle 6 1in degrees,
or in a number of radii to be wrapped
around the circle from point A (the
radian measure).

radians = I§U' degrees

or degrees = lgg- radians

Converting:

example § (radians) = %- ;%2 = l%Q = 60°

example: 1420° = 420 - i§3 = % n (radians)

(which means that it would take a little
over 7 radii to wrap around the circle fror
A to j20°.)
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0 to 23: Pind the
centgfl angle of:

0. 36° =
1. -us® =

L, to 26: Pind the degree measure which
corresponds to radian measure of:

- 26, -2

ai
5e =3 =

radian measure for a

22.. 180%.=

23, ~217% =

H

17 to 29: Pind the following values by
sketching the circle, central angle, and a
vertical segment from point P to the
x-axis. (Radian measure if no units are
given.) Use no tables or calculator.

': ‘7. cos %E =

o sin (-225°) =
8. tan (-3157) =

29.
" 10 to 33: Sketch to evaluste without table
or}calcu;xtor:

0. sec 180° = 32. sinu =
1. cotﬂ (= }5!) = 33. cos }2! =

’, Trigonometric equations:

0<8c<n:
Pactoring, we get

oxamples Solve, given that
2

tan“ @ - tan 6 = 0
tan 6 (tan 6 -« 1) = 0 , which means that

tan 6 = 0 or tan 8 =11. Thus & =0
(degrees or radians) plus any multiple of

180° (or ng, which {8 n+180° (or ne.%w ),
or 6 = 45° (n/l4 radians) , or
L5 + n+180° (or w/L +n°ew ).
Thus € can be O, w/4, w, or 5u/LL , which

© all check in the original equation,

Lo

to 6: Sketch each graph and find its

period and amplitude:

it to 39: Solve, for 0 < 8 < 2rm @

4. sin 6 = cos 8

35. 8in% @ = 1 + cos ©
3. sin® 8 =1 - cos? e
37. sin 8 cot 8 = 1/2
38, cos g tan 8 =1

39, s8in 8 tan 6 = sec ©

3. Graphs of trig functions: by finding
values of sin x when x 1is s multiple
of n/2, we can get a quick sketch of
Y = sin x . The sine is periodic (it
repeats every 2m, its pericd). |sin x|
never exceeds one, soc the amplitude of
sin x 1is li and we get this graph:

f\ /‘\
. -n ﬂ\\‘,/Zn T _r
To graph .y = sin 3x , we note that for a
given value of x , say X = a , the
value of Y- is found on the graph of
y = sin x three times as far from the

y-axis as s, -
Thus all pointa V\’ N

4 AN #
y = sin 3x are ,/l N #

of the graph of

found by moving 4
each point of ~-”

the y = sin x graph to 1/3 its pre-
vious distance from the y-axis, showing
the new grsph repeats 3 times in the

period of y = sin x , so0 the periocd of
y = sin 3x is 2n/3. .

A

— i e o

40, ¥y = cosx bhe 7 =<4 ain £ x
Wiy = c?' = 45. 3y = sin x
L2, y = tanx L6é. ¥y =1 + coax
3. y=tan 3
H. Identities:
example: Pind a formula for cos 2A , given
Cos (A + B) = cos Acos B~ sin A sin B .
Substitute A for B ; cos 2A =
cos (A + A) = cos A cos A - sin A sin A
= coaz A - ainz A
L7 to 49s Use 3in® x + cos? x =1 and the
above to show:
LT7. cos 2A = 2 co:2 A=-1
48, cos A =1 -2 sin A
u49. cosl x = % (1 + cos 2x)
- 1 sin A _
S0. fGiven cos A = S5k’ cosk - tan A ,
and ninz A+ cos2 A =1, show that
t;nz F+1l-= secz x
'S1, Given sin 2A = 2 sin A cos A, show
8 sin % x cos % x =4 sin x
Answers:
1. L/3 yo. )
2. u/3 L P =2
3. /s . Toasd
4. 12/25 L.
5. 9/25 “:;l\qjjfﬁgz“““’ icl
6. 9/25 "
L2, : :
7. 1 . . Praw
8. 3/ Yo T ok
9. =3, 44 § L3. 1 '
10. -4/3 %VL‘ P ‘AJ'
. -3/5 : I Bo
12, -3/5 Lho 4 . s
13, -5n/2, -n/2, °:‘<::;7‘::::5i:“”‘ ot
/2, /2 - L=k
W. -215° -135°, us. SN TN,
usg' 2258 : - ar : : ;/2
15. =3/L -J
16. ~4/S L6, }\
17. tan? A ¢+ 1 = 2ec? 2 __'é /::::iw
2, 0 g2 T
18. 1 ¢ oot A csc” A L7, cos 2A = colz A - olnz A
19. Z/ = cos? A - {1 - cos? A)
2:. '; = 2cosla-1
a. -y 48. cos 24 = cosZ A = 3in® 4
22. '17 N80 = (1 - 3tn? A) - sin? 2
23. 20: a1 -2sin® 4
. 2 ° 4L9. Prom problem L7, cos 2x
25. {-5u0/%) 2
° = cos“ x -1,
26. =210 Aad 1, divide by 2.
27, /2 2 102
S0, tan? A 1 =32 A
28. 2 * . cos” A *
25. V22 - .llnz A+ eolz A
3. -1 cos® A
1. © 1 2
2. 0 wer i
3. © S1. Multiply given by i,
B. n/b, 50/ then 1o’ 2A = x
35. w/2, /2,
36, 0<®<2n
37. #/3, 50/3
38, w/2
39. nf2, 3n/2



Pracfico Problems for Calculus Readiness Questions
Topic 7: Logarithmic and exponential functions

Directions: Study t examples, wor

P
he X the roblems of

then check your answers on the b

you don’t ge ¢ answer glven, check your work snd look for mist
If you have trouble, ask a math teacher or sdmeone else who und.EﬁFlndl this cop1:f°"
A. Logarithms and exponents: 17. 1033 (27:-3%) =x
exponential form: 23 =8 18. 1log (2x - 6) = log (6 = x)
logaritimic form: log, 8 =3 19. logh 64 = x
Both of the equations above say the same _.x
thing, ‘log, 8 = 3’ is read ‘log base two 20, 3_; =5
of eight equals three’ and translates ‘the 2 log, 81 1 81
power of 2 which gives 8 is 3-. . Iagi:zz - logy =7 = x
1 to 4: Write the following information in _
both exponential and logerithmic forms: .22, 1°8u 3 39 =X logh 30
1., The power of 3 which gives 9 is 2. 23. 27X = (%)3
2. The power of X which gives 3 1s 3. 2. ulo = X
3. 10 to the power =2 is I%a’ 25, 3.2 =y
Le % 1z the power of 169 which gives 13. 26 to 31: Pind the value:
exponent rules: (all|lof rules: (base any 26. 210 -
quantities real) positive real number 10
Q.o bto except 1) 27. logu 4t =
22 S -¢ log ab = log a + log b 28. logg 6 =
a log % = log a - log b 29 610 -
(ab)c = aP¢ b . ;IB
cLe log a~ = b log a
{ab)° = 2% 30, log o 7 =
a.c _ a’ log, a® =p 49
(g = ;— (log‘ b) 31. 1057 L9 =
a = b
%=1 (ir a £0) log, b 32. FPind logy 2, given:
L ¥ 1084 ® = 155w logyo 3 = W477
LI (base change rule) log;oy 2 = .301
B -34: Given log, 1024 = 10 , find:
s = F aP = (F2)® (think of § as 2§§§§) 33-3 82 ’
33. 1052 102&S =
3“0 1082 v 1025 =
5 to 25: Use the exponent and log rules 35 to 46: Solve for X in terms of
to find the value of x : y and 1z :
5. 43ep5 = % 35, 3% = 3. 3%
- z
6. 37%=x 3%6. o =
x 3
- 40
7. 3 3 ) 37. x3 =y
8. (52)3 =% : 8. 3*=7y
9. 1log, 37 = x 39, 3:2%=27
; 2 _
10. 68 * =38 4o. log x° =3 log y
4l1. log x = 2 log y = log z
. 10810 x= 1°810 b+ los10 2 k2. 3 log x ='log y
12. log, 25 = 2 L43. log x = log ¥y + log 2
13. 1log, %3 =x L. log V' x + log V7 = log z°
F 1 2 =
W. logyy x = 2 4S. logy 3 =7 ; logy z
2 x = log, 2
15. 3 log, 4 = log, x
’ B f 6. 3 =1log, 9 ; x = logy 3
6 logx 3 .1
16. ISE;—K OBh 3
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B. Inverse functions and graphing: if
y = £(x) and 'y = g(x) ars inverse
* functions, then an ordered pair (a, b)
% satisfies y = f(x) 4if and only if the
ordered pair (b, a) satisfies
y = g(x) . In other words, ‘f and g are
inverses-of each other’ means:

f(a) = b irf g(b) = a

1o £ind the inverse of a function
1) interchange x and Yy

- 2) solve.this equation for y in terms
x, 30 y=glx)

3) then if g 1s & function,
are inverses of each other,

Yy = £{x)

f and g

The effect on the graph of y = £{(x) when x
and Yy are switched, is to reflect the
graph over the 45°-1line (bisecting quadrants

I and III). This reflected graph Trepresents
Yy = glx) .
exsnple: Pind the inverse of
[t =vE=T, or
T y=yx-1
1) switeh x and 7y :
x =1y -1 (note Yy >1 and x > 0)

2) solve for y : x° =y «1, 30
y= x2 +1 (x>0 1s still true)

3) thus g(x) = x2 +1 (with x > 0}
is the inverse function,
and has this graph:

Xote that the £ and
graphs are reflections

of each other in the
45°=1ine, and that the
ordered pair (2, 5)
satisfies g and (5, 2)

satisfies f .

example: Find the inverse of

vy = f(x) = 3* and graph both
functions on one graph: 1

1) switech: x = 37
2) solve: log3 x =y = g(x) , the inverse
To get the graph of

g(x) = log3 x , reflect

the f graph over the
45°« line:

47 to 48: Pind the inverse function and
sketch the graphs of both:

47. f£(x) = 32z - 2

u8. r(i{x) = log2 (-x) (note that

be positive, which means x
negative)

=X must
must be

49 to 56: Sketch the graphs

b9yt
50,y = 4%
51, y=4*"1?
s2. :y = logh x
53. y=4"%
Y = - log x

R ux -1

56, y = logu (x -12)

. e

Ansvers:

1.
2,
3.

'

Se
6,
7.
8.
9.
0.
1u.
12.
13.
1.
15.
16,

17.
18,
19,
20.
21,
22.
23.
2.

26.
27,
28.
29.
30.
1.
32.
33.
.

35.
36.
37.

3 =9, logy 9 = 2
x3 - x’. logx 23 - 3
1072 = 1/100,

1oy, 1/100 = -2
16912 2 13,

logypq 13 = 1/2

8

1/9

1

any real number
>0 and F1
-1
L
3
/L
1/3
1/3
-2
20
1o = _lo
og
(any base;
if base = 2,
x = 2 = log, 3)
io2h
10
1
2 = 102
1/2
2
301/477
50
5

Yy +2
t -2

,1/3

logy ¥

Y - log, 3
PR ayvy

y/2

et =y e
%
glx) = 2%y
3



Practice Problems rfor Calculus Beadiness Questions
Topic 8: Mathematical Modeling--word problems .

Directions: 3tudy the examples, work the problems, then check your answers on the back of

this sheet, If you don’t get the answer given, checlg sxoum ov Qi ek Wi iors w“'”

4

l. 2/3 of 1/6 of 3/4 of a number is 12.
what is the number?

2. On the number line, points P and Q
are 2 units apart. Q has coordinate
X » What are the possible coordinates
of P1?

3, VWhat is the number, which when multiplied
by 32, gives 32+ 461

4. If you square a certain number, you get
92, Wnat is the number?

5. What isrtho power of 36 that gives 361/2?

6. Point X 1is on each of two given inter-
secting 1ines, How many such points X
are there?

7. Point Y 18 on each of two given
ocircles. How many such points Y ?

8, Point Z 43 on each of a given circle
and a given ellipse. EHow many such 2 ?

9., Point R 1is on the coordinate plene so
its distance from a given point A is
less than l}, Show in a sketch where
R could be. .

oon"

17 to 21: A plane has a certain speed in
st{ll air. In still air, it goes 1350
riles in 3 hours.

17. Wwhat is its (still air) speed?
18. How long does it take to fly 2000 mi.?
19, Eow far does the plane go in x hours?

20, If the plane flies against a 50 mph
headwind, what is its ground speed?

21, If it has fuel for 7.5 hours of flying
time, how far can it go against this
headwind?

If the length of chord AB
is x and the length of
CB 1s 16, what is AC ?

10 to 11: 10.
N

11, If AC=YyY and CB =12z,
how long is AB (in
terms of y and 1z })?

22 to 32: Georgle and Porgle bake ples.
Georgle can complete 30 ples an hour,

22. How many can he make in one minute?

23. How many can he make in 10 minutes?

24. How many can he make in x minutes?
25. How long does he take to make 200 ples?

26 to 28: Porgle can finish 45 pies an hour.
26, How many can she meke in one minute?
27. How many can she nake in 20 minutes?
28. How many ce&n she make in x minutes?
29 to 32: If they work together, how many
ples can they produce in:
29. 1 minute 31.
30. x minutes 32.

80 minutes
3 hours

12, This square is cut into two
smaller squares and two 8
non-square rectangles as
shown. Before being cut,

""the large square had area
===

(a +5)2 . The two e
smaller squares have areas
a2 and ®2 « PFind the total area of
the two non-square ractangles. Do the

areas of the Y4 parts add up to the area
of the original square?

-———- -

10
13, Pind x and 3y : L x

Y L

14s In order to construct an equilateral
triangle with an area which is 100
times the area of a given equilateral
triangle, how long a side should be

used?
15 to 16 x and Yy are numbers, and
two Xx’s equal three Yy’s .

15, ¥hich of x or Yy must be larger?
16, Wwbhat is the ratioof x to 7y ?

33 to 41l: A nurse needs to mix some alcohol
solutions, given as a percent by weight of
alcohol in water. Thus in a 3% solution, 3¢
of the weight would be alcohol, She mixes
x gn of 3% solution, y gm of 10% solu-
tion, and 10 gm of pure water to got a tota:
of 140 gm of a solution which is 8% alcohol.

33, In terms of x , how many gm of alcohol
are in the 3% solutiont?

33, The y gm of 10% solution would include
how many gm of nlcoholf .

35. How many gm of solution are in the fina:
mix (the 8% solution)?

36, Write an expression in terms of x and
¥y for the total number of gm in the 8¢
solution contributed by the three
ingredients (the 3%, 10%, and water),

37. Use your last two answers to write a
‘total grams equation’.

38. How many gm of alcohol are in the 8%?

39. Write an expression in terms of x and
Y for the total number of gm of
alcohol in the final solution. |

Lo, Use the last two answers to write a
‘total grams of alcohol equation’.

41. Bow many gm of each solution are needed
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Half the square of a number is 18.
What_1s the number?

43, If the square of twice a number la 81,
vhat is the number? *~
L. Given a positive number x . The square

of a positive number ¥y

is at least
4 times x

How small can Yy be?

5. Twice the square of half of a number is
X . What is the number?

36.to 48: Half of x 13 the same as
one-third of "y .

36, Which of x and y is the larger?

47. Write the ratio x:y as the ratio of
two integers.

;8. Eow many x’s equal 30 y’s ?

19 to 50: A gathering has twice as many women
as men, If W 13 the number of women and
M 4is the number of men,
19, . which i3 correct: . 2M =

- W
50. Write the ratio K+ v
) two integers. *

W or M=2W?
as the ratio of

i1 to §3: If A is increased by 25%, it
equals B .

i1« Which is larger,
Al

i2e¢ B 1s what percent of A ?
i3« A 1is what percent of B ?

B or the original

65. The square root of the sum of the
asquares of two numbers 1a the sum o °
the two numbers, «

66. The sum of the absolute values of two
numbers is the absoclute value of the

. sum of the two numbera,

67. The product of the absolute values of
twd numbers is the absolute value of
ths product of the two numbers,

68. The negative of the absolute value of
s number is the absoclute value of the
negative of the number,

69. The cube root of the sguare of & number
is the cube of the square root of the
number,

70. The reciprocal of the negative of a
number is the negative of the
reciprocal of the number.

71. The reciprocal of the sum of two numbers
is the sum of the reciprocals of the
two numbers,

72. The reciprocal of the product of two
numbsrs s thes product of the
reciprocals of the two numbers.

73, The reciprocal of the quotient of two
numbers is the quotient of the
reciprocals of the two numbers,

74. The multiple of x which gives xy is

the multiple of y which gives yx .
75. The power of 2 which gives 27 i3 the
power of 2 which gives ZYX,

b to 56: If € 4is decreased by 40%, it
equala D .

4+ ¥Which is larger, - D
-C 9

35 C 4is what percent of D ?
56 D 1is what percent of C ?

or the original

57 to 58: The length of a rectangle is

increased by 25% and its width is decreased

by L4o%.

", Its new area is what percent of its
-0ld area?

;8. By what percent has the' old ares
increased or decreased?

'

39 to 61: Your wage is increased by 20%, then
the new amount is cut by 20% (of the new
amount ).

59. Will this result in a wage which is
higher than, lower than, or the same as
the original wage?

0. What percent of the original wage ia
this final wage?

1. If the above steps were reversed (20%
cut followed by 20% increase), the
final wage would be what percent of the
original wage?:

12 to 75; Write an equation for each of the
following statements about real numbers and
+sll whether it is true or false:

The product of the squares of two
numbers is the square of the product of
the two numbers,

13, The square of the sum of two numbers is
the sum of the ~3quares of the two
numbers.

. The square of the lquaro root of a
number ia the square root of the square
of the number.

|

Answers: ©oL2. 6, -6
1. L3. L5, -4.5
2., 2 +2,x -2 . /' x
3. ue us. V&
k. 9 ub., ¥y
5. 1/2 u7. 2/3
6. 1 L6. uS
7. 0,1, or 2 L9. 2M = W
8. 0,1,2, 3, 0rl 50. 2/3
9. > Inside the circle 51. B
v% of radius i 2 125%
(é‘5’4 centered on A 52.
10, x - 16 53. 8o
11, y + 2 S4. €
12, 2ab, yes: 55. 166 2/3 %
(a »0)2 = s6. 60t
a2 « 2ab + b2 57. 5%
13, x = 40/7 S8. 25% decrease
¥ = 16/3 59. lower
1. 10 times the 60. 96%
original side 61. same (968)
15 x 62. a2b? = (ab)?
16, 3/2 T
17. 450 mph 63. ;1 . b)z - als b2
18. &4 L/9 bra. ’ 2 3
b4, )< =y
19, 45Cx ailes b ‘lf(?t (333 u;pros-
20. 40O =mph sions are real)
21, 3000 miles 65. JaZleobimaon
22. 1/2 ?
23, S 66, |a| + |b] = |a +b]
r
a. x/2
25. 10O min. 67. ‘ll‘.' < Ib] = |ab]
2. 3/4 68, -la} = |=a|
27. 15 P
2. xn s9. Va2 = (v
29. 5/u 1 4
3. s/u 0. L.l
3. 100 b
32. 22% 1 1 1
33. .03 % . N itk
W, W17
5. 10 cre k1o
3%, x+y+10 Ly
37, x +y + 10 = 140 1
38, 1.2 3. + - +
39, 03 x*.ly 1 5
4O, .03 x + .1y =112 T
1. x = 180/7 e T =X
y = 130/7 r
75+ ;y =yx ,



	Text2: Practice Problems for Calculus Readiness Questions
	Text3: Practice Problems for Calculus Readiness Questions


