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Dear Parent(s)/Guardian(s) and Pre-Calculus Students,

Mathematics is the gateway to all college and career opportunities. As stated by
the National Research Councit:

“Students today are growing up in a world permeated by mathematics. The
technologies used in homes, schools, and the workplace are all built on
mathematical knowledge. Many educational opportunities and good jobs require
high levels of mathematical expertise.”

In an effort to build a strong foundation for high school math skills and to improve
student success in Pre-Calculus students are required to complete the enclosed
Summer 2026 Math packet. The problems in this packet will review key math
skills from previous math courses, and will prepare students for the new
concepts of Pre-Calculus.

Summer Packet Guidelines:

No calculators are to be used to solve problems.

e Allwork must be done in pencil and shown under each problem.

e Summer packets for Pre-Calculus are due Friday September 4, 2026.

e After reviewing packets, the teachers of these classes will know which
preliminary skills need to be reviewed with the students.

The teachers of the Mathematics Department are available after school for extra
help. | encourage all students to take advantage of working with their own
teacher so the teacher can fully assess their knowledge of mathematics.

Please feel free to email me with any concerns or questions over the summer. |
will be doing day trips during the summer but will get back to you within a few
days of your email. You may reach me at: pcofrancesco@notredame.org inthe
subject area indicate Pre-Calculus.

Peter Cofrancesco
Math Department Coordinator

220 Jefferson Street, Fairfield, CT 06825 | 203.372.6521 | notredame.org



SOMMER MATH PACKET
NOTRE DAME HICH SCHOOL
PRE-CALCULOS

The examples on the following pages are to be completed and handed
into your teacher on Friday, September 4, 2026. This will aid the
teachers of these classes to give focus to mathematical concepts
that will be necessary for this class.

Name




PRE-CALCULUS
GRAPHS
The Distance and Midpoint Formulas; Graphing Utilities; Introduction to Graphing Equations

Distance formula: If P1 = (x1,y1) and P2 = (x2,y2) are on the same line, the distance between the
two points is:

d(P1.P2) = /(2 — x1)% + (y3 — y1)?

X1+Xy + yit+ )’2)

Midpoint formula: M= (xy) = ( - 2

Graph an equation by finding points.
Graph an equation by using your graphing calculator.

A point P(x,y) is a solution to the equation if when substituted in the equation for x and y and you
get a true statement.

Intercepts; Symmetry; Graphing Key Equations
Find intercepts algebraically from an equation:
a). x-intercept: In the equation, let y = 0 and solve for x
b). y-intercept: In the equation let x = 0 and solve for y

Test an equation for symmetry:

a). A graph is symmetric with respect to the x-axis if, for every point (x,y) on the graph, the point
(x, -y) is also on the graph.

Replace y by -y in the equation. If an equivalent equation results, the graph of the equation is
symmetric with respect to the x-axis

b). A graph is symmetric with respect to the y-axis, if , for every point (x,y) on the graph, the point
(-x,y) is also on the graph.

Replace x by -x in the equation. If an equivalent equation results, the graph of the equation is
symmetric with respect to the y-axis



c). A graph is symmetric with respect to the origin if, for every point (x,y) on the graph, the point
(-x, -y) is also on the graph.

Replace x by -x and y by -y in the equation. If an equivalent equation results, the graph of the equation is
symmetric with respect to the origin

Solving Equations Using a Graphing Utility

— Y2~
X2—Xq

rise Ay changein
and x; #x, or slope=—— or slope=—= Rkl et
run Ax change inx

Slope: m
Vertical lines (parallel to the y-axis) have the same x values, therefore slope is undefined
Horizontal lines(parallel to the x-axis) have the same y values, so slope is zero

When the slope of a line is positive, the line slants upward from left to right.

When the slope of a line is negative, the line slants downward from left to right.

Slope — intercept form: y=mx +b

Equation of a vertical line: x=a  Equation of a horizontal line: y =b

Point-slope form: If (x1,y;)is agiven point on a line whose slope is m, the point-slope formis: y-y; =
m(x - xq1)

General or Standard form of a line: Ax + By = C, where A, B, and C are real numbers and
A and b are not both zero

Parallel lines: Two nonvertical lines are parallel if and only if their slopes are equal and they have different y-
intercepts.

Perpendicular lines: Two nonvertical lines are perpendicular if and only if the product of their slopes is -1. (Or
we say the slopes of the two lines are the negative reciprocals)




FIND THE DISTANCE BETWEEN THE TWO POINTS ON THE GRAPH. SHOW ALL WORK.
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2). PLOT EACH POINT AND FORM THE TRIANGLE ABC, VERIFY THAT THE TRIANGLE IS A
RIGHT TRIANGLE AND FIND THE AREA.

A=(25 B=(3) C=(1,0)
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3). FIND THE MIDPOINT OF THE LINE SEGMENT JOINING P1 AND P.. SHOW ALL WORK.

Pr=3,4 P.=G4



4). TELL WHETHER THE GIVEN POINTS ARE ON THE GRAPH OF THE EQUATION. SHOW
ALL WORK.

Equation: y= x*- +/x Points: a). (0,0) b). (1,1) ¢). (-1,0)

S). GRAPH THE EQUATION y =2x+ 8 ON THE COORDINATE AXIS BELOW. FIND AT LEAST
THREE POINTS ON THE LINE AND LABELTHOSE POINTS.
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6). THE GRAPH OF AN EQUATION IS GIVEN BELOW. LIST ALL INTERCEPTS OF THE
GRAPH. X-intercept(s) y-intercept
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7). GRAPH THE EQUATION y = x? -1 ON THE COORDINATE AXIS BELOW. FIND AT LEAST

FIVE POINTS. THOSE FIVE POINTS SHOULD CONTAIN THE X AND Y INTERCEPTS.LABEL
THOSE POINTS.
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8). FIND THE X AND Y-INTERCEPTS OF y =3x-9. PLOT THESE POINTS ON THE GRAPH
BELOW AND CONNECT THEM. LABEL THE INTERCEPTS.
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9). THE GRAPH OF AN EQUATION IS GIVEN, A) FIND THE INTERCEPTS B). INDICATE
WHETHER THE GRAPH IS SYMMETRIC WITH RESPECT TO THE X-AXIS, Y-AXIS OR
ORIGIN.




SOLVE EACH OF THE FOLLOWING EQUATIONS. SHOW ALL WORK

10). 2(3 +2x) = 3(x - 4) 11). 8x-(2x+1)=3x- 13

12). == + =5 13). (x+7)(x-1)= (x +1)

14). 3 + x2-4x-4=0 15). Vx ¥ 1 = 4

16). FROM THE FOLLOWING GRAPH 17) PLOT THE PAIR OF POINTS GIVEN AND
DETERMINE THE SLOPE OF THE LINE DETERMINE THE SLOPE OF THE LINE

CONTAINING BOTH POINTS. CONNECT
THE POINTS TO MAKE THE LINE: (-2,3)
AND (2,1)
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DETERMINE THE EQUATIONS OF THE LINE THAT IS GRAPHED BELOW. YOUR ANSWER
CAN BE EITHER IN SLOPE-INTERCEPT FORM OR STANDARD FORM.
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20). FIND AN EQUATION FOR THE LINE WITH THE GIVEN PROPERTIES. EXPRESS YOUR
ANSWER EITHER IN SLOPE INTERCEPT FORM OR GENERAL FORM.

Parallel to the line y = 2x ; containing the point (-1,2)

21). FIND AN EQUATION FOR THE LINE WITH THE GIVEN PROPERTIES. EXPRESS YOUR
ANSWER EITHER IN SLOPE INTERCEPT FORM OR GENERAL FORM.

Perpendicular to the line y = %x + 4; containing the point (1,-2)



22). FIND THE SLOPE AND THE Y-INTERCEPT OF THE FOLLOWING LINE. GRAPH THE
LINE ON THE COORDINATE AXIS BELOW.

3Xx+2y=6 slope = y -intercept =

<
»
»

PRWDBOONPOO

Ay
O
o
<
i
or

I
B3
'
(o)
X
el
o
i
o
x

DO @N®ODWN

&
<

23). FIND THE X AND Y-INTERCEPTS OF THE LINE, THEN GRAPH IT ON THE COORDINATE
AXIS

6x - 4y = 24 x-intercept = y-intercept =
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EVALUATE THE FOLLOWING IF X=-2AND Y =3

3x+ 2y

24).
2+y

25). -2x+Xxy =



FIND THE VALUE OF EACH EXPRESSINIF X=3AND Y =-2
26). |3x + 2y|= 27). 3lx| + 2lyl =

SIMPLIFY EACH OF THE FOLLOWING. YOUR ANSWERS SHOULD NOT HAVE ANY
NEGATIVE EXPONENTS AND ANSWERS SHOULD NOT BE IN DECIMAL FORM.

28). (—4)? = 29). —42 = 37). 376 . 3% = 30. 377t =
x2y3
31). /(—4)? = 32). (8x%)* = ) T T

ADD, SUBTRACT OR MULTIPLY AS INDICATED. EXPRESS YOUR ANSWER AS A SINGLE
POLYNOMIAL IN STANDARD FORM:

34), (x3 +3x2 +2) + (x*-4x + 4) = 35). (x3-2x2+5x+10)- (2x% -4x+3) =
36). 6(x3 +x?-3)-4(2x3-3x%) = 37). x(x2+x - 4) =

38). (x+3)(x+5)= 39). x+7)(x-7)=

40). (2x —3)*= 41). 2x +1)3 =

COMPLETE EACH OF THE FOLLOWING BY LONG DIVISION:

42). (4x3-3x2 +x+ 1)+ (x+2)=



FACTOR EACH OF THE FOLLOWING POLYNOMIALS COMPLETELY. IF THE POLYNOMIAL
CANNOT BE FACTOR SAY THAT IT IS PRIME.

43). x*-36 = 44). x* + 11x + 10 = 45). 4x% - 8x+32=

46). y* +11y3 +30y2 = 47). 4y? - 16y +15= 48). x(x +3)-6(x +3)=



