Summer AP Calculus Assignment for AP Calculus - AB Students-To-Be

The purpose of this assignment is to review the concepts and practice the skills
hecessary for success in AP Calculus. Every topic in this review has been covered in
your previous math courses. You will be expected to be able to do all of this packet
when your AP Calculus course begins in September.

The AP Calculus curriculum is taught at a college level and a brisk pace so there is
little time for review of this material. T suggest you start work on this packet in
August as it must be completed and turned in on the first day of class. During the
second class you will be tested on the material reviewed in this summer packet.
The test will represent the first major grade of the first quarter.

If you need to contact me please email at minnes@mvyps.org.

Mr. Innes




Rules of exponents

Product of Powers Property

Power of a Power Property

Fractional Exponents

am @ aﬂ — am+/} (am )’7 — amn o
Negative Exponent Proparty Quotient 0:7 Powers Property
1 a m-1 .
-m_ L - —=aq az0
a —_ am a O al?
Negative Exponents. Simplify each expression
- x x3
a) x72y? b) o= ©) 5
Multiplying with exponents. Simplify without the use of a calculator.
3 1 22
a) x?y3-x77y5 b) xz-x2 c) x73 x5
Fractional Exponents. Evaluate each WITHOUT the use of a calculator.
4 3 5 =3
a) (27) b) (25)z c) (8)s dy (9=

Linear Functions

Writing equations of lines

Slope intercept form: y=mx+b

Point-slope form: y-y, =m(x-x)

Vertical line: x=c (slope is undefined)

Horizontal line: y =c¢ (slope is 0)

a) Use slope-intercept form to find the equation of the line having a slope of 3 and a y-intercept of 5.

b) Determine the equation of a line passing through the point (5, —3) with an undefined slope.

c¢) Determine the equation of a line passing through

the point (—4, 2) with a slope of 0.




d) Use point-slope form to find the equation of a line passing through the point (6, 5) with a slope of g

e) Find the equation of a line passing through the point (2, 8) and parallel to the line y = %x - 1.

f) Find the equation of a line perpendicular to the y-axis passing through the point (4, 7).

g) Find the equation of a line passing through the points (—3, 6) and (1, 2).

h) Find the equation of the line that is perpendicular to the line 2x + 3y — 8 = 0 at the point (1, 2).

1) The line with slope 5 that passes through the point (—1, 3) intersects the x axis at a point. What are the
coordinates of this point?

Functions:

Domain/Range- Find the domain and range of the following functions. You should be able to complete
WITHOUT the aid of a calculator. Leave answers in interval notation. ( 3 < x < 6 is written as (3, 6] and
x > 3 is written as (3,00) )

a) f(x)=x*-5 b) f(x)=—Vx+3 ¢) f(x) = 3sinx
9 f) =2 &) f(x)=lx -3 D F@) = oo—




Function Operations-

To evaluate a function for a given value, simply plug the value into the function for x.

Recall: ( fe g)(x) f (g(x)) OR flg(x)] read “fofg of x” Means to plug the inside ﬁmctlon (in this case
¢(x) ) in for x in the outside funcuon (in this case, f(x)). '

Example: Given f(x)=2x +1 and g(x)=x-4 find f(g(x)).

flglx))= f(x—4)
=2(x =4y +1
=2(x* ~8x+16)+1
=2x% - 16x+32+1
Flglx))=2x*~16x+33 -

a) Given f(x) = 2x? + 4x and g(x) = x — 3, find each:

) (f+9)x) i) (fg)(x)

i) f(g(2) iv) g(f(2))

b) Given the table of values, find each:

x 16) 900 G

2 3 5 38

5 1 3 1

8 7 2 9
D (f —B)(®) i) F(a(2)

iti) £(g(h(2)) v (3)@




¢) Find M for the given function f:

) fx) =9x+3 i) fx) =x2-1

Polynomials
Factoring - Factor each of the following completely.

a) a? — b? b) a3 - b3 c) 8x3+y3

d) 4x? —21x — 18 e) 2x2+x—3 f) 3x2 + 6x% — 9x

g) (x + 1)3(4x — 9) — (16x + 9)(x + 1)2 h) (x — 1)3(2x = 3) — (2% + 12)(x — 1)?




Solving quadratics — Find the value(s) of x. Round to three decimals places if necessary.

a) x2+11x+18 =10 b) x2+2x+1=15 ¢) 7x2—=9x+1=0

d) (x +2)2=36 e) x2—10x+25=0 ) x> +3x+7=0

Rational Functions

Multiplying and Dividing- Multiply or divide as indicated. Express answer in lowest terms.

15 y-2 yr4dy+4 yi 42y

2 2 _ 3 _n.2
a)y 2y 5 b 3y =12y -2y

x*=2x (x*-4 «x 8 Yy +y=12 y* +5y+6 y*+7y+6
X +6x+9 | x?+3x x+2 Yy +y=30 y*-2y-3  yp+3




(x+1)3(4x—9)—(16x+9) (x+1)?  3x(x+1)-2(2x+1)
(x—6)(x+1)3 (x—1)?

e)

Complex Fractions- Simplify each complex fraction:

[Example:

VX x=8 _ ¥ x—4 AMx-4)  -Rax-dpbSdxy o -2r+Be o 1 -2x+ 8
PR s. b xx-4) S(x-4)-l(x} 5S¢ -20x-x 550 - 21x

x~4  x=4
3.2 2_3
2
a) 5 3 b) w_w

2.3 )3




47y +2

x2~1
) 35,7 U
Y X+l x—1
SxZ+1 |
: Tt
2 2

Hint for parts g) and h) — Rewrite negative exponents as fractions.

1 1 1 L 2
)(x+1) Z4+3x(x+1)2 5(2x-5)3-3x(2x~5) 3
g

4x2 Sy




Finding Vertical and Horizontal Asymptotes.

Vertical Asymptotes: Reduce fraction and set denominator equal to zero.

Horizontal Asymptotes:

Case L. Degree of the numerator is less than the degree of the denominator. The asymptote is y = 0.

Case IL. Degree of the numerator is the same as the degree of the denominator. The asymptote is the ratio of

the lead coefficients,

Case TIL Degree of the numerator is greater than the degree of the denominator. There is no horizontal
asymptote. The function increases without bound. (If the degree of the numerator is exactly 1 more than the
degree of the denominator, then there exists a slant asymptote, which is determined by long division.)

a) Find the vertical and horizontal asymptotes of each function:

. 3x o 1 o X3-2x41
V@ =mts Wf@=n iy 2t
X“=3x+2 x x“+1
) x2+9x~-22 x ) 4x%—-4
iv) f(JC) = axZ_16 V) f(x) = Nere ey vi) f(x) = 3x2—6x+3

Intercepts and Points of Intersection

Intercepts:

To find the x-intercepts, let y = 0 in your equation and solve.
To find the y-intercepts, let x = 0 in your equation and solve.

Example: y=x'-2x-3
x-int. (Let y=0)

—int. (Let x =0
O0=x*~2x-3 X 0 (ZOL " )
0=(x=3)x+1) 7= 3“ 0~
=~lorx=3 y=-

x —intercepts (—1,0) and (3,0) y ~ intercept (0,~3)




a) For each function, find the x and y intercepts by hand.

iy y=2x-5 i) y=x?+x-2

b) Use your graphing calculator to find the x intercept(s) of each of the following functions. Round to 3
decimals places.

)y=x>-2x-5 i) fx)=x*—-3x3+2

\
Points of Intersection

Use substitution or elimination method to solve the system of equations.

Example: _ :
2+ y=16x+39=0 .
3=yt =9=0
Elimination Method Substitution Method
95%? —16x+30=0 Solve one equation for one variable.
x* ~8x+15=0
(x=3)x=5)=0 ‘ y* =—x*+16x~-39 (st equation solved for y)
x=3and x=5 | ¥~ (=x*+16x~39)~9=0 Plug what y? is equal
Plug x=3 and x =5 into one original - ' to into second equation.
3*—y"—~9=0 5yt =9=0 C2xT-16x+30=0 (The rest is the same as
-y* =0 16 =y : x* —8x+15=0 previous. example)
y=0 y=24 ] (x=3)x=5)=0 : ‘
Points of Intersection (5,4), (3,~4) and (3,0) | x=3o0r x~5

a) For each pair of functions, find the point(s) of intersection by hand.
yx+y=8 i) x2+y=6

dx —y=7 x+y=4




b) For each pair of functions, find the point(s) of intersections using your graphing calculator. Hint: Reduce to
one equation in terms of one variable, solve for 0, put into y =, and find roots on calculator. Round to 3
decimals places.

i) y = sinx i) 3x +y =10
2x—y =56 x?+2x=y%2+4
Trigonometry

Radian and Degree Measure. FYT, in Calculus, we will ONLY use radian measure

; 0 . . . radians . iy
Use -——1—$~————— to get rid of radians and Use E————-——— to get rid of degrees and
T radions 180 '
convert to degrees. convert to radians, .

a) Covett to degrees:

i) — ii) - iil) 2.63 radians (round to 3 decimals places)

b) Convert to radians: (leave as reduced fractions)

i) 45° 1) —17° : iii) 237°

Reference Triangles. Sketch the angle in standard position. Draw the triangle and label the sides. The first one
is done for you.




Evaluating all 6 trig functions. You may not use a calculator to evaluate the following. These must be done by

memory or by the reference triangle method shown above.

a) sin G: %j

b) cos(—%n) c) cot (—%3”)

4 5
d) csc 7 = e) tan (—-375) f) sec ?n)
3 .
g) cos(0) h) sec (?n) ) tan (g)
Inverse Trig
Example:
cos'x <0 A sin’'x >0 Express the value of “y” in radians.
SEe -1 .
cos” x>0 y= arctanT Draw a reference triangle.
tan” x >0 3
< >
.1 \/é_
sin” x <0 l
tan! x <0 2 -l
Y
This means the reference angle is 30° or -7-;- So,y=- -765- 50 that it falls in the interval from
<Y<~ SWEL Y = - —

Without using a calculator, give an exact value for . Be sure to use the correct domain.

a1

, 3
a. f=sin"" — . G=tan X2 = cog-!
5 b. 6 =tan 3 ¢. 8 =cos {

d. 9 =sin""1 e 0 =sin! (_1) f. 9 =cos™1

2

)




g 0= cos™ g h. 8 =sin™’ (—1) i 0=tan™ (__1)

j. 6=cos™ (%} k. 6 =sin” £-_‘/2_§_) L o=tan”(-3)

Example: Find the value without a calculator.
5
cos| arctan —
( 6)

Draw the reference triangle in the correct quadrant first.

Find the missing side using Pythagorean Thm.

Find the ratio of the cosine of the reference triangle.

cosf = ——é—-
J61

Find each of the following without the use of a calculator:

a) tan (arccos (-23-)) b) sec (Sin_l (%))

¢) sin (arctan (—15—2)) d) cos (arcsin (’;‘))




Logarithms and Log Properties
Definition Logarithm Properties
y=log, x isequivalentto x=>5" log, b=1 log, 1=0
log,b"=x B =x
Example Nt
log, 125 =3 because 5' =125 ' log, (.x }_ rlog, x
log, (xy) = log, x+log, y
Special Logarithms e
Inx=log, x natural log log, (3;] =log, x~log, ¥
logx=log,,x commonlog ‘
where ¢ =2.718281828... The domain of log, x is x>0

Change each exponential expression to an equivalent expression involving a logarithm.

a) 25 = 52 b) e5=x

Change each logarithmic expression to an equivalent expression involving an exponent.

2) logs 5 = —2 b) log; 81 = 4

Find the exact value of each logarithm without using a calculator.

a)log, 6 b) log; ¢) log 5 25 d)lne?
e) logy 64 ) logs = g) log, 49 1) log 100
2

Express each of the given logarithms as the sum and/or difference of simpler logs, without any radicals or
exponents:

a) log(1000ab*c) b) In (ﬂ) ¢) logs (‘2‘@‘)

y? z+1




Express each as a single logarithm:

a) 3+ log,x —9log,y

b) 7inx + 2lny — 1 + -??In(z -7)

Solve each of the given equations with a calculator, correct to the nearest 2 decimal places:

a) e¥t2 =3

b) 15(1.08)*"* = 400 ) In(x=3) =9




