Calculus Summer Review

There are some great resources you could also preview on Khan Academy
https://www.khanacademy.org/math/get-ready-for-ap-calc
https://www.khanacademy.org/math/ap-calculus-ab

% 1. Interval Notation

a. Complete the table with the appropriate notation or graph.

Solution Interval Notation Graph

-2<x<4

[-1.7)

Solve each inequality. State your answer in BOTH interval notation and graphically.

b. 2x-1=0 c. —4<2x-3<4 d. 2

% 2. Functions

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

Recall: (f g ) ()= /(g(x)) OR f[g(x)] read “fof gof X" means to plug the inside function (in this case
g(x) ) in for x in the outside function (in this case, f(x)).

Example: Given f(0)=2x"+1 and g(x)=x-4 find f(g(x)).



https://www.khanacademy.org/math/get-ready-for-ap-calc
https://www.khanacademy.org/math/ap-calculus-ab

fg(x)= f(x—4)
=2(x—4) +1
=2(x* - 8x+16)+1
=2x> —16x+32+1

f(g(x))=2x> —16x + 33

Video on Sum, Difference, Product, and Quotient of Functions
Video on Function Composition

a Let /(¥)=2x+1 and g(x)=2x" -1 pind eqach.

a f()= b. (3=

oL T1e2)]= . glfm+2)]=

b. Let J(X)=siNX Find each exactly.

c. Let /(X)= x?, g(x)=2x+5, and h(x)= xi - | Pind each.

p MSED]= L fle-D]=_

Sx+h) = f(x)

Find h for the given function £

g S()=9x+3 | f(x)=5-2x

c. ft+])=

. &lhe]=

m. J () =2x+1



https://www.khanacademy.org/math/algebra-home/alg-functions/alg-combining-functions/a/introduction-to-combining-functions
https://www.khanacademy.org/math/precalculus/x9e81a4f98389efdf:composite/x9e81a4f98389efdf:composing/v/function-composition

2 .
d. Let §()=x"+4 h(x)=10x-1 gnq z(x)=5Sinx  yrise expressions for the following:

o g +h(x) o, 2(2(x) b, €00-h(x) o €(h()

% 3. Twelve Basic Functions and a few extra

Video on the 12 Basic Functions
Flashcards on the 12 Basic Functions

y=x Yy =C0SXx y=x

y=v/x Yt y=e'



https://prezi.com/lj0ym3rqkkdx/the-12-basic-functions/
https://quizlet.com/15179373/precalculus-13-analyzing-the-12-basic-functions-flash-cards/

y=x|

y=Inx

y=tanx
y=[x] or y=intx
y=sinx

y=2

y

9—x*




% 4. Intercepts

Find the xand yintercepts for each.

a. y=2x-5 b. y=x"+x-2
c. y=xv16—x’ d. V' =x —4x

% 5.Domain and Range

Find the domain and range of each function. Write your answer in INTERVAL notation.

. V=2x-5 b, S(X)=—vx+3

2
e f(x)=3sinx d S =—=

% 6.Equation of a line

Slope intercept form: V= 71X + b Vertical line: x=c (slope is undefined)

Point-slope form: V ~ )i = m(x = Xx,) Horizontal line: y=c (slope is 0)

Video on Writing Linear Equations
Video on Slope Intercept Form
Video on Point Slope Form

Video on Writing Equations in All Forms

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 the line passing through the point (0, 5) with a slope of 2/3.


http://www.virtualnerd.com/algebra-2/linear-equations-functions/writing/
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:forms-of-linear-equations/x2f8bb11595b61c86:writing-slope-intercept-equations/a/writing-slope-intercept-equations
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:forms-of-linear-equations/x2f8bb11595b61c86:point-slope-form/v/idea-behind-point-slope-form
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:forms-of-linear-equations/x2f8bb11595b61c86:summary-forms-of-two-variable-linear-equations/v/point-slope-and-standard-form

y
e. Find the equation of a line passing through the point (2, 8) and normal to the line 6

=—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 a line with an x-intercept (2, 0) and a y-intercept (0, 3).

i. Find the equation of the line perpendicular to

2x-3y=15

and through (5, -1).

j. Find the equation of the line through the x-intercept of 2(3x—y)=-3 and is perpendicular to this line.

_ 2
k. Given §(¥) ==X +3 irite the equation of the line through £(~2) and &),

-1

1. Write the equation of the line with slope 3 and through the intersection point in quadrant 2 between

Y=4and y:xz.

% 7.Systems

Example:
X +y—-16x+39=0
x*—-3y*-9=0

Elimination Method
2x*—16x+30=0

x> —8x+15=0
(x=3)(x—-5)=0
x=3and x=5

Plug x=3 and x =5 into one original

3?37 -9=0 5°-3*-9=0

—y* =0 16=y"

y=0 y==14

Points of Intersection (5,4), (5,—4) and (3,0)

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

Substitution Method

Solve one equation for one variable.

Y =—-x"+16x -39 (1st equation solved for
x> —(=x*+16x—-39)-9=0 Plug what y’ is equal

to into second equation

2x*—16x+30=0 (The rest is the same as
x*—8x+15=0 previous example)
x=3)(x-=5)=0

x=3o0rx-5

Find the point(s) of intersection of the graphs for the given equations.

x+y=38 X’ +y=6

dx-y=17 b. x+y=4



8. Factor Completely
Video on Factoring Methods
Video on Factoring a Quadratic Expression with Lead Coefficient of 1

Vid F . buadratic E ion with Lead Coeffici .

Vi nF rin Gr in

Video on Factoring a Difference of Two Squares
Video on Factoring Sum or Difference of Cubes

a 4x° -9 b, x°—4x-32 c. 2x° +13x-7
d x -8 e. 2sin’ x—3sinx+1 £ X0 +3x7 —4x-12
g. x’ +3x” —10x h. 12x° —26x* —10x i 3x’ —48x

% 9. Solve for x

Video on Solving Quadratics

5 2x+1= =
a 4x +12x+3=0 b. x+2 c. X x+1

% 10. Solve for the indicated variable

Video on Solving Literal Equations
Website on Solving Literal Equations

q. A=P+xrP, for P b. 2x—2yd = y+xd, for d


http://www.virtualnerd.com/algebra-1/polynomials-and-factoring/factoring-strategy-solving-equations/choosing-strategy-grouping/determine-strategy
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:quadratics-multiplying-factoring/x2f8bb11595b61c86:factor-quadratics-intro/v/factoring-polynomials-1
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:quadratic-functions-equations/x2f8bb11595b61c86:quadratics-solve-factoring/v/solving-quadratics-by-dividing-and-factoring
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:quadratics-multiplying-factoring/x2f8bb11595b61c86:factor-quadratics-grouping/v/factoring-trinomials-by-grouping-4
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:quadratics-multiplying-factoring/x2f8bb11595b61c86:factor-difference-squares/e/factoring_difference_of_squares_2
https://www.khanacademy.org/math/algebra-home/alg-polynomials/alg-advanced-polynomial-factorization-methods/v/difference-of-cubes-factoring
https://www.khanacademy.org/math/algebra-2018/quadratics
http://www.virtualnerd.com/algebra-1/linear-equations-solve/literal-equation-definition.php
https://www.purplemath.com/modules/solvelit.htm

% 11. Vertical Asymptotes

Determine the vertical asymptotes for the function. Set the denominator equal to zero to find the x-value for
which the function is undefined. That will be the vertical asymptote.

1 x2 2+x
2 _

. f(x)= N f(x)= p . f(x):m

2
X X

% 12. Horizontal Asymptotes
Determine the horizontal asymptotes using the three cases below.
Casel. Degree of the numerator is less than the degree of the denominator. The asymptote is y=0.

CaseIl. Degree of the numerator is the same as the degree of the denominator. The asymptote is the ratio of
the lead coefficients.

CaselIll. 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.)

Determine all Horizontal Asymptotes.

x*=2x+1
X)= — XxX)=
b. /) 4x-3x°+5 c. /&) x2 =7

Jx)=

5




% 13. Simplify a Rational Expression, if possible

Video on Simplifying Rational Expressions

When simplifying complex fractions, multiply by a fraction equal to 1 which has a numerator and
denominator composed of the common denominator of all the denominators in the complex fraction.

Example:
g6 56
x+1 x+1 X+l “TIx-7-6  —Tx-13
5 5 x+1 5 5
x+1 x+1
-2 3x —2+ 3x
X x—4 _ x  x—4 ox(x=4)  2(x-4)+3x(x)  2x+8+3x> _ 3x°-2x+8
5. 1 5. 1 x(x—4) 5(x)(x—4)-1(x) 5x° —20x—x 5x° - 21x
x—4 x—4

Simplify each of the following.

x* -9 3x+4 x’ —125
a. x*+8x+15 b. 3x c. Xx=5
a’—ab 3x(x+1)-2x(x+4)
4 b —ab o (x+1)°
B 4 4 12
é_a x+2 2x-3
“ 5410 54 10
£ S+a g. x+2 h. 2x-3
X _l - 2x
x+1 x 3x—4
X 1 32
+ x+

i x+1 x j. 3x-4



https://www.khanacademy.org/math/algebra2-2018/rational-expressions-equations-and-functions

% 14. Unit Circle Trigonometry

Evaluate, leaving answers in radians if necessary.

Videos on Evaluating Trig Expressions
Video on Evaluating Inverse Trig

. 27 T Y/
sin— Cos— tan— .
a. 3 b. 4 c. 6 d. sin6w
Sr 4 T 3r
CcSC— sec— cot— tan —
e. 4 f 3 g 3 h.
T . T b4
sec— sin — CcoS—
i 4 j. 2 k. 3 1. tan37
arcsin —— _
m. p, Aarecos (-1) o, arctan(-1)

sec”'| — 2
p. sec'l Q. 2 r

¢ cot” (=) w esc2

% 15. Trigonometric Equations

Solve each of the equations in the interval 0<x<2r.

, 1
sinx =——

a. 2 b. ZCosx:\/§

. 1
SIHZX:— )
c. 2 d. 4cos"x-3=0

) .
e. sin’x=sinx £ 2cos’x—1—cosx =0


https://www.khanacademy.org/math/algebra2-2018/trig-functions
https://www.khanacademy.org/math/precalculus/x9e81a4f98389efdf:trig/x9e81a4f98389efdf:inverse-trig/v/inverse-trig-functions-arcsin

Trig Identities

sin® x+cos’ x=1 1+cot’ x =csc’ x tan® x +1=sec’ x
sin x cos X
tan x = cotx =—
CcOs X sin x
sin2x = 2sin xcos x cos2x=2cos’x—1=1-2sin’*x
% 16. Laws of Exponents
Example:
m
x_ m—n ¥ z vz
xaxb — xa+b xn (x ) =X

Website on Exponents
Video on Exponential Growth and Decay

Write each of the following expressions with positive exponents.

B

(2 a )3 a b e 631
a b b, V9ab’ c. a'bc d a
% 17.Laws of Logarithms
Example:

log, x—log, y =log, Rl
log, x +log, y =log,(x-y) y

logex:h'lx elnm =m

log, x" =nlog, x

Ine” =m

Videos on Logarithms
Website on Log Properties

Simplify each of the following:

. log, 8 b. 4lne c. Inl

£ log, 5+1log, 10 . 2log,9-log, 3 b e

log [ ! j
10| 7 Ax
d. 10

i log\/ﬁ

e 7210g78

i ln(e’x)



https://www.purplemath.com/modules/exponent.htm
https://www.khanacademy.org/math/algebra2-2018/exponential-growth-and-decay-alg-2
https://www.khanacademy.org/math/algebra2-2018/exponential-and-logarithmic-functions
https://www.purplemath.com/modules/logrules3.htm

% 18. Solving Exponential and Logarithmic Equations

Solve for x.
l — 32x+2
a 5 =25 b. 3
. In(5x+4)=In(3x+18) 4 In(x+7)=4
o, log,x" =3 ¢ logyx’ =2log,;4-4log,5

% 19. Use the Graphing Calculator

a. Storethe value 0.427 as variable B. (0.427 STO B)

b. put J () =Inx+e oy

£(0.427)

c. Compute on your homescreen using the following steps

(Vars YVars Function Y1 Y1(B))

NORMAL FLOAT AUTO REAL RADIAN HMP n

0.4272B

_n_ 3 —
d. Graph y=2-x and ¥ = 10X Eind the intersection point in quadrant 1 and round to 4 decimal
places.

—2sinx+8x* -3

e. Inradian mode, find the zeroes of ¥ = and round answer(s) to 4 decimal places.



