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One goal of Cranford Public Schools is to promatereased math performance at all
middle school grade levels. Completing the summath booklet allows each school,
and parent to work together to achieve this gdaludents who complete the summer
math booklet will be able to:

» Increase retention of math concepts,
= Improve and raise the level of math performance,
»  Work toward closing the gap in student performance,

= Apply math concepts to performance tasks.

Student Responsibilities

Students will be able to improve their own mathfgenance by:

=  Completing the summer math booklet
» Reviewing math skills throughout the summer, and

» Returning the math booklet to next year's math teaker.

Student Signature Grade Date

Parent Responsibilities

It is our hopes that our students’ parents wilisisss in this endeavor and help =
promote their child’s success in math by:

= Supporting the math goal of the cluster of schools,
* Monitoring student completion of the summer matblibet,

» Encouraging student use of math concepts in suranigtities.

Parent Signature Date
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Fraction Operations
Hints/Guide:

When adding and subtracting fractions, we needetcslre that each fraction has the same
denominator, then add or subtract the numeratgether. For example:
1 3_1 6_1+6_7

874 88 8 8
That was easy because it was easy to see whaewhdenominator should be, but what about if

7 8
it |S not so apparent? For exam Ie_ +—
PP S PART:

For this example we must find the Lowest Common ddenator (LCM) for the two
denominators. 12 and 15
12 =12, 24, 36, 48, 60, 72, 84, ....
15 =15, 30, 45, 60, 75, 90, 105, .....
LCM (12, 15) = 60
7 8 35 32 _35+32_67_, 7

So, +—=

=1— Note: Be sure answers are in lowest terms
12 15 60 60 6C 60 60

To multiply fractions, we multiply the numeratorggether and the denominators together, and
then simplify the product. To divide fractions, ¥ired the reciprocal of the second fraction (flip
the numerator and the denominator) and then myltid two together. For example:

21 2 1 23 2438
34 12 6 34 33 9
Exercises: Perform the indicated operation: No calculators!

SHOW ALL WORK. Use a separate sheet of paperddessary) and staple to this page.

"7 3 "9 4° "11 5
5 6 2 3
4, ———= L —e— = —e— =
9 > 11 3 6 5
. 6 1 o 7 3 F2 5| [4 1]
7757 1175 %1379 1767
3 4(5 %J [3 4][5 9]
10. S +—=|=+—|= 11.
4 5.9 1 2t sllot 1™
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Decimal Operations
Hints/Guide:

When adding and subtracting decimals, the key Iswx@up the decimals above each other, add
zeros so all of the numbers have the same place Vahgth, then use the same rules as adding
and subtracting whole numbers, with the answerngaaidecimal point in line with the problem.
For example:

34.5 34.500

345+6.72+9.045= 6.72 = 6.720 AND PH25= 5.00
+ 9.045 +9.045 - 3.25
50.265 1.75

To multiply decimals, the rules are the same a$ wiultiplying whole numbers, until the
product is determined and the decimal point muskobated. The decimal point is placed the
same number of digits in from the right of the prodas the number of decimal place values in
the numbers being multiplied. For example:
8.54 x 17.2, since 854 x 172 = 146888, then we tthennumber of decimal places in
the numbers being multiplied, which is three, softhal product is 146.888 (the decimal
point comes three places in from the right).

To divide decimals by a whole number, the procéshuision is the same, but the decimal point
is brought straight up from the dividend into theotient. For example:

17.02 : . : . :
35106 The decimal point moves straight up from thad#ind to the quotient.

Exercises: Solve: No Calculators!
SHOW ALL WORK. Use a separate sheet of papargdessary) and staple to this page.

1. 15.709 + 2.34 + 105.06 = 2. 64.038 +.184 1005.7 =

3. 87.4-56.09 = 4. 500.908 -4.72 =

5. 6108.09 - 2004.704 = 6. 9055.3 - 2420807

7. 63 8. .87 9. 8.904 10. 4.2
x .04 x .23 x 2.1 X .602

11. 357035 12.14)50.512 13.23)74.888
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Rename Fractions, Percents, and Decimals
Hints/Guide:
To convert fractions into decimals, we start witfiaction, such aSg, and divide the numerator

(the top number of a fraction) by the denominatioe ottom number of a fraction). So:

'o‘c»

3
> l and the fractioqg: is equivalent to the decimal 0.6

O‘O

To convert a decimal to a percent, we multiply deeimal by 100 (percent means a ratio of a
number compared to 100). A short-cut is sometiog=d of moving the decimal point two
places to the right (which is equivalent to multipty a decimal by 100, so 0.6 x 100 = 60 and

3

— =0.6 =60%

5

To convert a percent to a decimal, we divide theegr by 100, 60% + 100 = 0.6 so 60% = 0.6
To convert a fraction into a percent, we can upeoportion to solve,

X .
— =——, 50 5x = 300 which means that x = 60 = 60%
5 10C

Exercises: Complete the chart:

Fraction Decimal Percent
1 0.04
2 125%
2
3 —
3
4 1.7
5 0.6%
1
6 3=
2
7 0.9
8 70%
17
9 -
25
10 0.007
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Add Mixed Numbers
Hints/Guide:

When adding mixed numbers, we add the whole numaedsthe fractions separately, then

simplify the answer. For example:

L_,8
3 24
6 18
2= =2
8 "24

2

Exercises: Solve in lowest terms:

First, we convert the fractions to have the

same denominator, then add the fractions

and add the whole numbers. If needed, we
1 then simplify the answer.

o0 @hlculators!

SHOW ALL WORK. Use a separate sheet of papargdessary) and staple to this page.

3_

W NI

+5-
5

17 2
62—5 ; 65
+g2 +9—
_r _9
7 6. 7
P +3t
_ 2 _ 15
8 2
21—5 . 13§
62 o8
7
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Subtract Mixed Numbers
Hints/Guide:

When subtracting mixed numbers, we subtract thelevhombers and the fractions separately,
then simplify the answer. For example:

3 18
[Py First, we convert the fractions to have the same
15 15 denominator, then subtract the fractions and
-2 =2 subtract the whole numbers. If needed, we then

24 24 e

3 1 simplify the answer.

5— =5—

24 8

Exercises: Solve in lowest terms: Q@adculators!

SHOW ALL WORK. Use a separate sheet of paperddessary) and staple to this page.

1 5 7
1. 45 2 56 3 85
5 3 8
% i i
3 7

) 85 . 91—5 ] 12—
7 7 3
s i T
42 8> 107

7. ! 8 8 9
1 7 4
"8 10 %5



Cranford Public Schools
Summer Mathematics Packet

Multiply Mixed Numbers
Hints/Guide:

To multiply mixed numbers, we first convert the eiknumbers into improper fractions. This is
done by multiplying the denominator by the wholenter part of the mixed number and then
adding the numerator to this product, and thishés numerator of the improper fraction. The
denominator of the improper fraction is the saméhasdenominator of the mixed number. For
example:

3g leadsto 3¢ 5+ 2-17303E = E
5 - 5 5

Once the mixed numbers are converted into imprépetions, we multiply and simplify just as
with regular fractions. For example:
1 .1 26 7 182 2 1

—e3—=—e—=—-=18—=18—
55 32 5 2 1C 810 85

Exercises: Solve and place your answer in loverstg: No Calculators!
SHOW ALL WORK. Use a separate sheet of papargdessary) and staple to this page.

1 6E 7§— 2 3E 65— 3 7E 6=
T3 7 "3 5 -
4 4301 5. 7042 = 6. 42e =
"4 75 ' 3 '3 9
2 2 3 2 2 3
= 8. 5-e2—= 9. 1=+ 4—=

7. 2=4— :
5 7 4 11 9
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Divide Mixed Numbers
Hints/Guide:

To divide mixed numbers, we must first convertrtgroper fractions using the technique shown
in multiplying mixed numbers. Once we have coreetb improper fractions, the process is the
same as dividing regular fractions. For example:

2 73 2 '3 210 20 4 2 73 2 3 2 26 52
Exercises: Solve and place your answer in lovezstg: No Calculators!

SHOW ALL WORK. Use a separate sheet of paperddessary) and staple to this page.

1 2 4 4 8 3
1. 1-+4_= 2. 4-+—= 3. —+2-=

5 5 79 9 °5

4 7 T3 T 477110

1 2 2 8 4 3
7. 6=+8-= 8. 8-+7—= 9. 6==3-=

5 5 79 7 5
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Find Percent of a Number
Hints/Guide:

To determine the percent of a number, we must Giostvert the percent into a decimal by
dividing by 100 (which can be short-cut as movihg tdecimal point in the percentage two
places to the left), then multiplying the decimgltbe number. For example:

4.5% of 240 = 4.5% x 240 = 0.045 x 240 =10.8

Exercises: Solve for n: No Caltoia!
SHOW ALL WORK. Use a separate sheet of paperddessary) and staple to this page.

1. 305% of 450 = n 2. 7.5%o0f42=n
3. 120% of 321 =n 4. 15% of 54 =n

5. 0.65% of 320 =n 6. 800% of 64 =n
7. 95% of 568 = n 8. 150% of 38 = n
9. 215%0f348=n 10. 85% of 488 =n
11. 9.05% of 750 = n 12. 160% of 42 =n
13. 60% of 78 =n 14. 0.4% of480=n

15. 0.10% of 435 =n 16. 2.4% of 54 =n
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Solve Problems using Percent
Hints/Guide:

When solving percent problems, we apply the rutedihding percent of a number in realistic
situations. For example, to find the amount oésdbhx on a $450.00 item if the tax rate is 5%,
we find 5% of 450 (.05 x 450 = 22.5), and then lahg answer in dollars, getting $22.50.

Exercises:

1.

N

4.

SHOW ALL WORK. Use a separate sheet of paperddessary) and staple to this page.

Susie has just bought a pair of jeans for@l% sweater for $24.50, and a jacket for $85.95.
The sales tax is 5%. What is her total bill?

Jack bought a set of golf clubs for $254.00 mteived a rebate of 24%. How much was the
rebate?

A construction manager calculates it will c82t894.50 for materials for her next project.
She must add in 12.5% for scrap and extras. WhibiWthe total cost?

The regular price for a video game systenlB4$0 but is on sale for 30% off. What is the
amount of the discount?
What is the sale price?
Cindy earns a 15% commission on all sales. Saturday, she sold $985.40 worth of

merchandise. What was the amount of commissioreatreed on Saturday?

The band had a fundraiser and sold $25,80@hwaircandy. They received 38% of this
amount for themselves. How much did they receive?
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Integers |
Hints/Guide:

To add integers with the same sign (both positivieath negative), add their absolute values and
use the same sign as the addends. To add int&fggpposite signs, find the difference of their
absolute values and then take the sign of thedaigsolute value.
To subtract integers, add the opposite of the sbaddend. For example,

6-11=6+-11=-5

Exercises: Solve the following problems:

1. (-4)+(-5) = 2. 9-(-2)= 3. §-9) =

4. (-6)-7= 5. 7-(-9) = 6. 15-24

7. (-5)+(-8) = 8. -15+8-8= 9. 14-4)-8=
10. 14.5-29= 11. -7-6.85= 12. -8(419.5) =
13. 29-16+(-5) = 14. -15+ 8- (-197)

15. 45.6 - (-13.5) + (-14) = 16. -15.980%: 9 =

17. -7.24+(-6.8)- 7.3 = 18. 29.45 - 5@007/8.2 =

19. 17.002 + (-7) - (-5.23) = 20. 45.99.7) + 5 =



Integers I
Hints/Guide:
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The rules for multiplying integers are:

Positive x Positive = Positive
Positive x Negative = Negative

Negative x Negatr Positive
Negative x PositivNegative

The rules for dividing integers are the same agiptyihg integers.

Exercises: Solve the following problems:

1. 4+(-3)+6=

4

- (5)(6) _

-2

7. 6(-5-(-6)) =

10.

13.

15.

17.

19.

45-14 (5-(-3)) =

16 - (-13) (-7 + 5) =

(-2°(-5-(-6) =

2. 5(-12) « (-4) = J4)(-2)(-3) =
6(—4) _ —56 _
5. —8 = 6. 23 =
8. 8(-4-6)= 9. (®-11)=
~15 -12-5
11. 8-—= 12. -3+ =
-3
14, ~7+ 230

16. (-4+7) (-4@®) =

g4 (8)-5-3_
v —6+4

20. 13(-9+17)+24 =
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Solving Equations |
Hints/Guide:

The key in equation solving is to isolate the MalBato get the letter by itself. In one-step
equations, we merely undo the operation - additisnthe opposite of subtraction and
multiplication is the opposite of division. Remegnibhe golden rule of equation solving: If we

do something to one side of the equation, we masthé exact same thing to the other side.
Examples:

1. x+5=6 2.t-6=7
-5 -5 +6 +6
x=1 t=13
Check: 1+5=6 Check: 13-6=7
6=6 7=7
3. 4x=16 4.6+ =12 +6
4 4
X=4 r=72
Check: 4 (4) =16 Check: 72 +6=12
16 =16 12=12
Exercises: Solve the following problems: No Calculators!

SHOW ALL WORK. Use a separate sheet of paperddessary) and staple to this page.

1. x+8=-13 2. t-(-9)=4 3. -4t

=24 5. y-4=-3 6. h+8=-5

NG

7. §=—16 8. -5k =20 9. -9-p=17
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Solving Equations I
Hints/Guide:

The key in equation solving is to isolate the Jaleato get the letter by itself. In two-step
equations, we must undo addition and subtractiost, fthen multiplication and division.
Remember the golden rule of equation solving: dfde something to one side of the equation,
we must do the exact same thing to the other dto@mples:

1. 4x-6=-14 27 -4=-8
+6 +6 +4 +4
4 =-8
4 4 6+ =4 +-6
-6
X =-2
Solve: 4 (-2)-6=-14 X = 24
-8 -6=-14 Solve: (24/-6) -4 =-8
-14 =-14 -4 -4=-8
-8=-8
Exercises: Solve the following problems: No Calculators!

SHOW ALL WORK. Use a separate sheet of paperddessary) and staple to this page.

m
1. -4t-6=22 2._—5+6=—4 3. -4r+5=-25

4. Z+(-1)=6 5. 5g+(-3)=-12 6L +(-0)=8
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Equations - Variables on Each Side
Hints/Guide:

As we know, the key in equation solving is to iselthe variable. In equations with variables on
each side of the equation, we must combine theabkas first by adding or subtracting the
amount of one variable on each side of the equatidmve a variable term on one side of the
equation. Then, we must undo the addition andraatidn, then multiplication and division.
Remember the golden rule of equation solving. Epam

8x-6=4x+5 5-6t=24+ 4t
- 4% - 4% + 6t + 6t
4x - 6 = 5 5 =24+ 10t
+6 +6 -24 -24
% = 11 19 = _10t
4 4 10 10
X = 2E —13 =t
! 10
Exercises: Solve the following problems: No Calculators!

SHOW ALL WORK. Use a separate sheet of papargdessary) and staple to this page.

1. 4r-7=8r+13 2. 14+3t=5t-12 3x+5=3x-3

4. 6y+5=4y-13 5. 5x-8=6-2x Gp-8=-4p+6
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Inequalities (ENRICHMENT)

Hints/Guide:

In solving inequalities, the solution process isyv@milar to solving equalities. The goal is stil
to isolate the variable, to get the letter by ftsélowever, the one difference between equations
and inequalities is that when solving inequalitie$ien we multiply or divide by a negative
number, we must change the direction of the inétyualAlso, since an inequality as many
solutions, we can represent the solution of anuakty by a set of numbers or by the numbers
on a number line.

Inequality- a statement containing one of the following sgiab

< is less than > |s greater than _ idess than or equal to
> is greater than or equal to _ is not equal to
Examples:

1. Integers between -4 and 4. «@—|—-eo—-o—o0—o—é¢—@>
-3 -2 -1 0 1 2 3

2. All numbers between -4 and 44O m} o— |
-4 4

3. The positive numbers. < | | | (O : : e
-3 -2 -1 0 1 2 3

So, to solve the inequality -4x < -8 becomes <48
-4 -4
and therefore x > 2 is the solution (this is beeaushenever we multiply or divide an
inequality by a negative number, the direction feé tnequality must change) and can be
represented as:

': : : : ] 1 ] ] ] ] ] : ]
-g-9 -8 7-6-%-4-3-2-1 0 1 2 24 % &6 7 8910
Exercises: Solve the following problems: No Calculators!
1. 4x>9
R B e B e S S B S s e e e e e e e
-g-9 -8 -7-6-%-4 -3-2-1 0 1 2 34 5 6 7 8910
2. -5t>-15
S B e I N N B S e S S e s e e e e
-o-9 -8 -/-6-%-4-3-2-1 01 2 3 4 > 6 7 8910
X
3. -2
2 3
R s e S e S E e S S e p e p e e e s B
-o-9-8-¢/-6-5-4-3-2-101 2 3 4 > 67 80910
4 Lso
-4
o} : ettt N I
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Pythagorean Theorem (ENRICHMENT)
Hints/Guide:

The Pythagorean Theorem states that in a rightdigaand only in a right triangle, the length of
the longest side (the side opposite the right aagtecalled the hypotenysar c in the formula)
squared is equal to the sum of the squares ofttier two sides (the sides that meet to form the
right angle called legor a and b in the formula). The formula ista = &.

Find the missing side. alf=c
7+xX =25
25 49 + X = 625
! -49 -49
X=576
X Jxt =576

X =24

Exercises: Solve for the variable:
SHOW ALL WORK. Use a separate sheet of papargdessary) and staple to this page.

4 ft
1. 2.
5m
4 ft
3m y
1
X
12 ft
3. 4, 5.
5ft
17 cm X L‘ X
X 24 in
b N\
8 cm L] -
71in
6 7.
y
50 ft

10 m 10 m 16 ft
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Volume
Hints/Guide:

To find the volume of prisms (a solid figure whasels are parallel and the same size and shape
and whose sides are parallelograms) and cylindezsmultiply the area of the base times the
height of the figure. The formulas we need to krave:

The area of a circle is A @ r? The area of a rectangle is A = bh
1
The area of a triangle is A? bh The volume of a prism is

V = (Area of Base) ¢ (Height)

So, the volume of a rectangular prism can be deteshnif we can find the area of the base and
the perpendicular height of the figure.

Exercises: Find the volume of the following figures: Note: Use n =3.14
SHOW ALL WORK. Use a separate sheet of papargdessary) and staple to this page.

1. 2. /f’_ _h“‘\\

—_——

- 12 ft
am| 7 12m
- e
m . 6t/
3 4,
20in
18 ft
9 ft 9 ft
10in 8 ft

10in 8 ft
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Surface Area
Hints/Guide:

To determine the surface area of an object, we fingsthe areas of each surface and add them
together. For a rectangular prism, we find the arfeeach rectangle and then add them together.
For a cylinder, we find the area of each base #mh tadd the area of the rectangle (the

circumference of the circular base times the hgighich wraps around to create the sides of the
cylinder. For example:

The area of each base is Ar2=3.14 « 3 « 3 = 28.26 m?
and the area of the cylinder "wrap" is
A = Zurh (which is the circumference of the circle
12m times the height of the cylinder)
=2¢314312
=226.08
So the surface area is 28.26 + 28.26 + 226 2&2.6 m?

3m

Exercises: Determine the surface area of theviatig figures:
SHOW ALL WORK. Use a separate sheet of paperddessary) and staple to this page.

1. 2. /-f”; _““'\\
= S -

—_——

_ 12 ft
4m 12m
- el ]
m N 6t/
3 4,
20in
18 ft
9 ft 9 ft
10in 8 ft

101in 8 ft
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Geometry |
Hints/Guide:

In order to learn geometry, we first must undergtsm geometric terms:
Right Angle- an angle that measures 90 degrees.
Acute Angle- an angle that measures less than 90 degrees.
Obtuse Angle an angle that measures more than 90 degreelgdsithan 180 degrees.
Complementary two angles that add together to equal 90 degrees
Supplementary two angles that add together to equal 180 dsgree
Vertical- Angles which are opposite from each other.
Adjacent- angles that are next to each other.

When two lines intersect, they form four angles¢
OABC OABD
0 DBE OEBC

C E

Vertical angles, such as ABC and [0 DBE, are equal in measure and adjacent angles,asich

O ABD and [0 DBE, are supplementary.

Exercises:

1. Inthe above example, list two acute anghektevo obtuse angles

Acute , Obtuse ,

2. If you have a 43° angle, what is the meastitheoangle which is complementary to
it?

3. If you have a 43° angle, what is the meastiteeoangle which is supplementary to it?

4. Using the figure, list two pairs of verticalgles and two pairs of adjacent angles.
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Geometry Il
Hints/Guide:

In order to add to our knowledge of geometry, le@eesome additional terms:
Congruent two figures which are the same shape and the s&e.
Similar - two figures which are the same shape but diffeseze.

In similar triangles, congruent angles in the sdmeation in the figure are called corresponding
angles. The sides opposite corresponding angéesadled corresponding sides. The measures
of corresponding angle or of corresponding sidesiofilar triangles are proportional. For
example:

2 — 2.8
5 6m = =— so since 2x = 48
m 6 X
X X=24m
Exercises: Solve for the indicated variables (@jlres are similar):
1. 4 ft 2.
12 ft
3m
8 ft om
3m
X
y
3 4.
4 ft
5 ft
6m
8m
h
r
20 ft

20m
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