Calculus Honors Summer Assignment

Welcome to Calculus Honors! Calculus is the mathematics of change. For instance, cal-
culus is the mathematics of velocities, accelerations, tangent lines, slopes, areas, volumes,
arc lengths, centroids, curvatures, and a variety of other concepts that have enabled sci-
entists, engineers, and economists to model real-life situations. Throughout the course,
we will learn how precalculus formulas and techniques are used as building blocks to
produce the more general calculus formulas and techniques. We will explore a cycle of

precalculus mathematics — limit processes — calculus repeatedly throughout the year.

Success in calculus depends to a large extent on knowledge of the mathematics that pre-
cedes calculus: algebra, analytic geometry, functions, and trigonometry. This assign-
ment is intended to diagnose weaknesses that you might have in these areas, so that
you may review them and feel prepared to begin calculus with a strong footing. As
you work through each section, make note of difficult problems you encounter. In each
section, problems are grouped by concept. One of the companion sites to your text-
book, Larson Calculus, has helpful instructional videos you can access as you work:

https://www.larsoncalculus.com/calcll/content/algebra-help/

Additionally, you can consult the sites under “Helpful Links” on the last page of this
assignment to aid in your review. If you have any further questions as you work through
the assignment, please feel free to email me. I will check my email throughout the summer

and respond to any questions you have when I am able.

To receive credit, you must show your work for each problem. Please complete all graph
problems on graph paper.

Bring this assignment with you on the 2nd day of class. I look forward to seeing you in
August.

Best,
Mr. Cantlin

kevin_cantlin@charleston.k12.sc.us


https://www.larsoncalculus.com/calc11/content/algebra-help/
mailto:kevin_cantlin@charleston.k12.sc.us

0.1 Algebra

1. Evaluate each expression without using a calculator

a) (—3)* b) —3* c)374
d & e) (2)7? f)16-1

2. Simplify each expression. Write your answer without negative exponents

a) 200 — /32
b) (32%°) (4ab?)’
3/2,3, _2
<) (%)
d) v/32v2
3. Expand and simplify
a) 2x(x — 5) b) 3(x +6) +4(2x —5)
o) (t—5)2—2(2+3)(8t— 1) d) (4x —1)(3x+7)
e) (Va+Vb)(va—Vb) f) (1+x—27)2
4. Factor each expression
a) 4x* — 25 b) x> —x—6
c) 2x2 4 5x — 12 d) x>y — 4xy
e) 9x? — 36 f) 5ab — 10abc

5. Simplify the rational expression
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1 1 x2—1
c) 3 T 29 d) x2—9x+8

3 2
x°+5x°4-6x
e) x2—x—12
6. Rationalize the expression and simplify

(2) A% (b) VA2



. Rewrite by completing the square

(@) x> +3x +1 (b) 2x? — 12x + 11

. Solve each equation

@) 3x2+5x+1=0 (b) 25 = 21
(©x+5=14—3x (d)4x—5=—2x+7
(©2x?+7x+2=0

. Solve each inequality. Write your answer in interval notation

@l—-x<2 (b)4—3x>6
(@ x(x—1)(x+2)>0 (d)—4<5-3x<17
() |x —4| <3 Hl<4

. State whether each equation is true for all values of the variable(s). Explain your

reasoning
(a) Vab = \/a\/b (b) Va2 = x
() (x3)* =7 (A Va2 +b2=a+b

(e)6—4(x+a)=6—4x—4a



0.2

1.

Geometry
Find an equation for the line that passes through the point (—1,2) and

a) has slope 3
b) is parallel to the x-axis
c) is parallel to the y-axis

d) is parallel to the line 2x — 4y = 3

. Find an equation for the circle that has center (3,5) and passes through the point

(7,0)

. Find the center and radius of the circle with equation x? + y> — 6x + 10y +9 =0

Let A(—1,2) and B(6, —7) be points in the plane

a) Find the slope of the line that contains A and B.

b) Find an equation of the line that passes through A and B. What are the x and y
intercepts?

c) Find the midpoint of the segment AB
d) Find the length of the segment AB

e) Write an equation for the line through (—1,2) perpendicular to the line you
found in b)

. Sketch the region in the xy-plane defined by the equations or inequalities

a) x2+y? <4 by +y?> =1

d)-1<y<3
o) |x| < 4



0.3 Functions

1. The graph of a function f is given above

a) State the value of f(—3)
b) Estimate the value of f(1.5)
c) For what values of x is f(x) = 1?

d) State the domain and range of f
2. If f(x) = x3, evaluate the quotient fw and simplify your answer
. . . +h)—
3. If f(x) = x* — 3x + 3, simplify the quotient JM
4. Find the domain of the following functions

a) f(x) = Bl b) g(x) = X5 Oh(x) =vE—x+VxZ -1

5. How are the graphs of the functions obtained from the graph of f?
)y = —f(x) by =2f(x) -1 y=flx-3)+2



6. Make a rough sketch of the graph of the following functions
a)y = x° b)y=4-—x2 Ay =+x

d)y=-2* e)y=(x—2)°3+3 Hy=1+x""!

1—x% ifx<0
Letf(x) =
2x+1 ifx >0

(a) Evaluate f(—2) and f(1)
(b) Sketch the graph of f
8. If f(x) = x*> +2x — 1 and g(x) = 2x — 3, find each of the following functions
a)fog b)gof ©)gogog
9. Given
a) f(x) =3x—2, find f~!(x)

b) ¢(x) = vx —2, find ¢~ 1(x)
c) h(x) = £, find h1(x)




0.4

1.

Trigonometry

Convert from degrees to radians

a) 300° b) —18°

Convert from radians to degrees

a) 5% b)

SE

) % d)

N

. Find the length of an arc of a circle with radius 12cm if the arc subtends a central

angle of 30°

Find the exact values

a) tan (%) b) sin (7%) ) sec (%)
d) cos (0) e) sin (§) f) cos (%)

. Prove the identities

a) tanfsin6 + cos 0 = secO

b) 2tanx

Trtanls — sin 2x

Find all values of x such that sin2x =sinxand 0 < x <27

Sketch the graph of the function y = 1 + 2 sin x without using a calculator

24

8. Express the lengths a and b in the figure above in terms of 0



https://wuw
https://wuw

Helpful Links
https://www.
https://www.

khanacademy.org/math/algebra
khanacademy.org/math/geometry

.khanacademy.org/math/algebra?2

.khanacademy.org/math/precalculus
https://www.
https://www.

stewartcalculus.com/_update/media/common/reviewofalgebra.pdf

stewartcalculus.com/_update/media/common/reviewofanalgeom.pdf

https://tutorial .math.lamar.edu/Classes/CalcI/ReviewIntro.aspx
https://www2.clarku.edu/faculty/djoyce/trig/identities.html

https://www.
https://www.

youtube.com/@patrickjmt/playlists
youtube.com/@TheOrganicChemistryTutor/playlists

Note, while these links cover the material of the review, this list is not exhaustive. If you

are unable to find material on content you need help with, please reach out to me and I

would be happy to send you additional resources.



https://www.khanacademy.org/math/algebra
https://www.khanacademy.org/math/geometry
https://www.khanacademy.org/math/algebra2
https://www.khanacademy.org/math/precalculus
https://www.stewartcalculus.com/_update/media/common/reviewofalgebra.pdf
https://www.stewartcalculus.com/_update/media/common/reviewofanalgeom.pdf
https://tutorial.math.lamar.edu/Classes/CalcI/ReviewIntro.aspx
https://www2.clarku.edu/faculty/djoyce/trig/identities.html
https://www.youtube.com/@patrickjmt/playlists
https://www.youtube.com/@TheOrganicChemistryTutor/playlists
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