Prerequisite Skills for Calculus

e You should be able to do these problems without using a calculator.

e If you have questions, you can search the italicized phrase(s) in khanacademy.org.
e Sce Additional Problems on the following pages for more practice of each type.

Simplify with positive exponents.
1 3
—(2x+5) ?
,(2x+5)
3

2

Write the domain in interval
notation.

V2x+14

x*—49

Keywords: domain of radical and rational

Find the equation of the line going
through the following points in

point-slope form (3.-2) and
(1,5),

Keywords: simplifying positive exponents JSunctions Keywords: point-slope form
Additional Problems Additional Problems Additional Problems
Find the horizontal and vertical Simplify the following: Referring to the following table,
asymptotes for the following: ) 1 find (F°9)(2) anq fF(S(3))
2 +— .
__ X~ 1 X x 12 ]3| 4|5 |6
x’+5x—6 1 1 sy | 2] 3| s |16 ] 3
- ; gx) | 3| 5| e | 2 1 1

Keywords: horizontal and vertical
asymptotes
Additional Problems

Keywords: simplifying rational
expressions
Additional Problems

Keywords: composition of functions
Additional Problems

Find % such that the lines
3x=5y=9 ,nq 2x+ky=11 .

a) parallel
b) perpendicular

Keywords: parallel and perpendicular
lines

Solve for x without a calculator,
and solve for y with a calculator.

Keywords: special triangles and right

Solve the following equation on the

interval [0,27). 2cosx+ \/g =0

Keywords: solving trigonometric

i triangle trigonometry equations
Additional Problems Addltlonal Prob]ems Addltlonal Problems
Solve fory. Graph the following functions: Solve.
_ 2 — _7)? = .
3xy+3y—2x=7x a) V= (x-2)"+3 a) logz 16=x (without calculator)

Keywords: isolate a variable
Additional Problems

b) y=5-vx+2

C) y=e”+2

Keywords: graphing quadratic, radical,
and exponential functions
Additional Problems

b) 4% =14 (with calculator)

Expand.

Keywords: solving logarithmic and
exponential functions
Additional Problems




ke

Simplify with positive
exponents.

1 _3
—(2x+5)? = 32
2( ) 3§‘<ZX+5>
3
2
3(ax+5) "

Write the domain in interval
notation.

V2x+14  (2(#)

T X499 (4)(x-7)

Doméin: aM Read Numbers
CXu‘a-l- X -# and 7

Find the equation of the line going
through the following points in
point-slope form (3,-2) and (1,5).

5-(2) _ %
-3 -2

Blope =

gra="20-3)
y=5="3(x-1)

Find the horizontal and vertical
asymptotes for the following:

x:-1
x*+5x—6
_ &+D0x-1)

(x=1) (x+6)

Verhical Aﬁljmp-l-o-l—e.i X=-b
Horizontal Asqjmp'kﬂfu Yy=1
Hole o x=|

Simplify the following:

1 |
1+~ X, L X0

X _ X+ X a X
R T S T

X XX X

X+l X o X+l

X X-| X-|

Referring to the following table,
find (fog)(2) and f(f(3)).

x 1 2 | 3 | 4|5 |6
£(x) 2 3 5 1 6 | 3
g(x) | 3 51 6 | 2 1 4

F(9@) = £(5)= 6
PEE)=£()=6

*Graph and label 3 points on the
polar curve

Solve for x without a calculator,
and solve for y with a calculator.

Solve the following equation on the
interval [0,27): 2cosx+\/§=0

r=2-2sinf AL05x = N3
< -3
(z,lﬁ (,];'.) (1’0) Co5X 2
ST #TU
x=2L Z1
X= 10 y= 12399 b le
+m52 = ":56
(2,7[)(0,%)(2,0) l()(-l'm51> - 3

*Find the sum without using a
calculator

s3]

a M
T -e 8

Graph the following functions:
a) y=(x-2)°+3

a) log216x=x (without calculator)
L=l x=4
b) 4" =14 (with calculator)
log, (x+2) = |03.(|L|

Expand. *-—(logwl} a

=

X3

= Lln(x-a) =3nx

a) In




Simplify using only positive exponents

1
1) (n*)?

3) (V3n)’

5 4
nm *-m'n®
5) ———
5
2\4
m
1
5 2
T4,
7 a b
) 1 3
2,2 2
a’b”-a

—_

2) (81k°)?

N | W



Answers to

1) n* 2) 93
3) (3n)
3 L 71
5y m*n’ o 'yt ) 52
X abZ
1
9)

1

(x2 +4xy + y2)2



Identify the domain of each function.

1) flx)=log, 2x+2)+2 2)y=%\/;—2

3) y=~Nx+4-5 4) y=Vx*-5x-14

- x?-2x X2 +3x+2
DI e s 0 =5
X -xt-12x 8) f(x)=1n(3x-8)-3
LR T
0 yo 10) y=x -2

COS X



Answers to

1) Domain: x > -1 2) Domain: x =0 3) Domain: x = -4
4) Domain: { (-o0,-2), (7,0) } 5) Domain: All reals except 4, —1
6) Domain: All reals except 0,3  7) Domain: All reals except 2, -2

T 3w Sm

8
8) Domain: x > — 9) Domain: All reals excepts x = PP

10) Domain: { All real numbers. }



Write the equation of the line through the given point with the given slope.

1) through: (0, -1), slope = undefined

5
2) through: (—3, 1), slope = )

Write the equation of the line through the given points.

3) through: (—3, —5) and (0, 3)

Write the equation of the line described.

5) through: (—2, O), parallel to y = %x -4

7) through: (3, —2), perp.to y=2x -4

9) Line containing (4, —2) and

a) parallel to the line containing (—1, 4)
and (2, 3)

b) perpendicular to the line containing
(—1,4) and (2, 3).

4) through: (4, —1) and (0, 2)

6) through: (—3, 1), parallel to y = —x + 2

8) through: (—5, 0), perp.tox =0

10) Find k such that the lines 3x -5y =9 and
2x + ky =11 are

a) parallel

b) perpendicular



Answers to

1) x=0 5 8 3
2) y=-"x-4 3) y=—x+3 4) y=-"x4+2
)y . )y3 )y 4
——x-2 1 8) y=0
5) poy+3 6) y=-x 7) y+2=-—(x-3) )y
2 2
10
9)@y+2=-%&-4) 10) a)k=-—"

b)y+2=3(x-4) byk=7



Identify the holes, vertical asymptotes, and horizontal asymptote of each.

1 f(x) =);22_+4++23
3 gl 210
) /)=
S
9) f(x)=——

x>+ 3x

2) flx)= ’f 2+_ 34x

4) flx)= 3xx_ .

6) /)=~ : .
- 352_-21)65;81)62
10) /)= 5270



Answers to

1) Vertical Asym.: x = -2 2) Vertical Asym.: x=2,x=-2  3) Vertical Asym.: x = -3
Holes: x =1 Holes: None Holes: x = 4
Horz. Asym.: y =1 Horz. Asym.: y =1 Horz. Asym.: y = 2
4) Vertical Asym.: x =1 5) Vertical Asym.: x = -2 6) Vertical Asym.: x =3
Holes: None Holes: None Holes: None
Horz. Asym.: =% Horz. Asym.: y=-3 Horz. Asym.: y = -1
7) Vertical Asym.: x=1,x=-3  8) Vertical Asym.: x =1 9) Vertical Asym.: x =0, x = -3
Holes: None Holes: x = 4 Holes: None
Horz. Asym.: y=0 Horz. Asym.: None Horz. Asym.: y=0
10) Vertical Asym.: x = -3
Holes: x = -2

Horz. Asym.: y=1



Simplify each expression.

4

3
1 -
: x?
4

NI

3)

><N|_,;
|
= | =

6)

10)

NS

N =




) ——
)25m

6)

4 —y?

10y 2=

3)

7)

Answers to

2
X

8 - 2x
16v2u?

W +256

8)

g B7-20

125x?

2
x3y



Perform the indicated operation.

1) g(n) =3n-1
h(n) =n’+5
Find g(h(—S))

3) f(x)=2x+3
x)=—3x+1

Find /(g(8))

5) f(n)=3n—2

n)=3n+5

Find (f  g)(-8)

7 fla)=3a+5
g(a) =a*-2a
Find (f ° g)(5)

9) glt) = - 37
f(t) =4t

Find (g° f)(é)

2) fln)=2n+5
g(n) =-2n*-2n
Find (1 g)(5)

4) h(n) =2n
g(n) =3n-3
Find h(g(10))

6) h(n) =3n
g(n) =-3n+3
Find h(g(10))

8) g(n) =n*-2
f(n) =4n-3
Find (g f)(n’)

10) g(a) =-a
h(a) =a-4

Find g(h(a?))



Answers to

1) 89 2) -115 3) -43 4) 54
5) -59 6) -81 7) 50 8) 16n* - 24n* +7
9) 64> — 1441 10) —a* + 4

27



Write each pair of parametric equations in rectangular form. Then sketch the curve.

2

t
2 x=t y=s

1) x=3cost, y=3sint

Convert each pair of polar coordinates to rectangular coordinates.

3) (1, 45°) 4y (3, 150°)

Ay Ay




Find all pairs of polar coordinates that describe the same point as the provided polar
coordinates.

5) (2,75°) 6) (4, 180°)
90° 90°
120° 60° 120° 60°
150° 30° 150° 30°
180° 1 N 180° 1 > 3 27
210° 330° 210° 330°
240° 300° 240° 300°
270° 270°

Convert each pair of rectangular coordinates to polar coordinates where r >0 and 0 < 6 < 2.

7) (<2+/2, -2~2) 3 3V3

8) |
b2 2 2
27 2 T
3 3 T
2n 2 n
s x ’ ’
6 6
S n
6 6
T 2 3 20
T i 2 3 40
I LiE]
6 6
I 11n
4n Si 6 6
3 3 3
2 4n Ru
3 3n 3



Consider each polar equation over the given interval. Classify the curve; find the values of 0
where r is zero; find the maximum |r| value and the values of 6 where this occurs; and sketch

the graph.

9) r=5+2c0s 0,0<6<2n

W[ a

x
3

o ||

4

56 7

10) r=3-cos 0,0<60<2xn

v a

x
3

o |a




I1) r=1+cos 0,0<60<2mn

E
21 2 E
3 3
£l n
6 6
T 123 45 6 7
T 11n
6 6
4n 5n
3 3n 3
2




2 2
AY Xy
1) 3 E+j=l
0]
4
TN

< [

816 -4\—2

N~
<Y

R
V2 2
S) N e
22
6) (4, 180° +360n°) and (-4, 0° + 3601°)
where 7 is an integer

9) 2n z kg
3 2 3 Convex limagon
Sn x No values of 6 where =0
6 6 ‘r‘=7when6={0}

T
T
6

>0
11x
6
Rl 3
3 Eaa
2
T
6
>0
6

11) 21

Cardioid (Limacon)
r=0when 9={n}
|| =2 when 6 =0}

11x

24 6
s
3

T
P ki
L3
T r46
=
23

2

m‘.ﬁ

Answers to

2)

ANy X
5 r=s
C
4
N[ )4
N /
T8 e D )] X

4
5) (2,75°+360n°) and (-2, 255° + 360n°)
where 7 is an integer

Sr Sn
7 (4’ 7) ¥ (3’ ?)

10)

fd
2m =
? 2 Convex limagon

. No values of 6 where =0

6 M =4When0={n}

w|a




Find the measure of each side indicated.

1
) A
X
L
cC 10 B
3) 4
2 6j
B X C
S)A
10.1
X
L]
C B

Find the value of the trig function indicated.

7) csc 6
18 410

9) cos O

20

2)

6)

12

8) tan O

10) tan 6

22



1) 21.3
5) 4.7

9)

Answers to

2) 3.8 3) 1.8
6) 5.4 11V 10

7
) 20

4
10) —
)3

4) 127

46

8 —



Find the exact value of each trigonometric function.

2

1) sin — 2) cos =

4 3
3) sin —x 4) tan 11m

6
Solve each equation for 0 < 6 < 2.
5) -1=sin6 6) -1 +sinf =-2
7) -3 +tan 0 = -4 -
) 8) —2 + tan 0 = -6+33
3

9) 0=-2sin O 10) 3+tan 6 =3

12) =5 —2cos =36 = -
11)3+2tan§=5 ) =5 —2cos =360 =-7



Answers to
3) 0
sn Tn

7 {7
4° 4
1) {x]

4) -

8)

12)

T Tn

6~ 6

p

2n 4
0, =%




Evaluate each infinite geometric series described.

1) 28608
k=1

Rewrite each series using sigma notation.

5) 1+4+49+16+25

7)2+4+8+16+32+64

Evaluate each series.

6

9) > (m +500)

m=1

o 1 k-1
4) 2135-(5)

k=1

6) 4+8+12+16 +20

8) 401 + 402 + 403 + 404 + 405 + 406

10) > (5n° +3)



1) 43

5
5) zaz
a=1

9) 3021

Answers to

2) 4 3) 486
5 6
6) > 4k 7) D 2"
k=1 m=1
10) 290



Sketch the graph of each function.
1) y=ln(x-1)-5

Ay
K
0]
4
SB[ x
-4
=0
=3
\
3) y=4cos 0
\
C
I
4
]
1
T 3 21 S 3n
= 2 2 2
=3
-4
=
=6
7
5) y=(x-1)°-1
y
4
3.5
B
2.5
1.5
1
0.5
- N,
D i 1%
=0.5
=t
=1.5
N

2) f(x)

x> +2x*-4x-5

4
=4

<\

=Y



7 (x-2+(y-1)°=4 8) £(x) = - 13_3
Ay X +

>
<

o

)
&

_3 1
9) y=3 10) = -sin26

Ay

x| & a 3% % 5m3m n o2
H 7 2 2 T 2 14

=0

Ny
<

A
7

-6 -4 -2 2 4 6
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L 4T

/

Ay

=0}

Jo 12

- ] \ b / 2 \ 3w

3)
6)

-8

<

4

\y

=0\

=0

AN

Answers to

Ny

B o —4I-2\1

2)
5)

? 4

/

=0

1o Db

-8

1)

4)

4

2

1l
10
1

16
14
1

10
1t

-2

-4

-6

9)

4

Ny
=4

=0
=0

-2

J

2
= |-l

18 o

8)

X

SN
B de 4 2 NS

Ay

2 3 4 5 6 7x

4
=4

=0

1

-1

7)



Expand each logarithm.

4\6 2\2
2) 1 :
1) 1og6(x—) ) log, (3-8
y

Condense each expression to a single logarithm.

log,5 log, 11 4) 3log, 7-15log, 5
+

3) log, 6 +
) log, 3

Solve each equation without a calculator

5) 243* =81 6) 27 =2

Solve each equation. Round your answers to the nearest ten-thousandth.

7) 3% -6=17 8) —6-4"%7 = _43

10m

9) 7-18'"" =42 10) 6° ' -2=62



1) 24log, x-6log, y

2) 2log, 3+ 12

6) {0}

10) 3.3211

Answers to

3) log, (6~/55)

7) 0.7135

73
4) log., —
3 515

8) -3.5793



