


Slope in Solving Geometric Problems (SiSGP)

If two lines have the same slope. they are parallel to one anothar. If twa lines have 1
slopes thal are negative inverses of each other—for example, one being -3 and the other 3—[hen the lines

are perpendicular o each other

Some geometric figures, such as squares and reclangles. are made up of ine segments thal are parallel or
perpendicular to each other. Underslanding slope can help you to analyze such figures

e The equations of the dashed The following graph shows a solid line with equation y = ~3x + 2 ang

' g‘:‘al:: bodm:uuduﬂng ] a point (=2, 2). The dashed lines pass through the point and are either
'@ rules regarding slopes and '
e aidbpbIR it oo parallel or perpendicular to the given line
line: (y - y,) = m(x = x,), where —
m s the slope and the point \-\ B I s 4y

P e Rt

(x,, ¥,) Is a point on the line.

" whether the slopes of .
perpendicular lines have “1
been correctly delermined: ) b e {
the product of the two slopes \
must equal -1. In this case, :
1z

o A good check to determine (-2, Zf)_"? x \m\

~3 multplied by - equals =1, -— .

which confirms that the lines Bl 25 o R
are perpendicular. gl [z

~dx+ 2




1. What Is the equation for the line parallel to the given line? Yy Ix + 2

A (y-2) = -3(x+2) The equation for the given line is in slope-intercept form,
with the slope specified as -3. Lines parallel to the given
B.(y-2)=-+(x+2) linealsowill have a slope of =3. Using the slope-point
3 formula, with the slope of -3 and thWy - 2),
C.y+2)=-3(x-2) the equation for the parallel line is y==3(x + 2) (choice A). .
Choices B and D have the inverse of the correct slope, and. ' a
choices C and D have the x- and y-values of the specified |11+
point switched. | l '
2. Whats the equation for the line perpendicular to the given line?

D. (y+2)=-=(x-2)

b A (y-2)= %(x +2)  Again, the slope of the given line is -3. Lines perpendicular

iven line wi tive inverse
B (y-2)=3(x+2) to the given line will have slopes that are the negativ

of -3, or +%. Again, using the slope-point form of the

equation with the specified point (-2, 2), one gets (y — 2) =
—:13—(x + 2) (choice A). Choices B and D have the inverse of the

correct slope, and choice C has the incorrect y-value.
A linear equalion Is represented byy= %, +3

C. (Y*2)=%(x+2)
D. (y+2)=-3(x + 2)

The given equation is already in slope-intercept form, y =
The graph of which equation would be parallel to g i y p P y

that of the equalion above? mx + b, and so the slope of the given line is m = % Any line
A pe % -~ parallel to the given line will have that same slope. Choice

y B is the only equation that meets that condition. Choice
B.Y=2% 2 A swaps the 2 and the 3 in the given equation. Choice C

C y=-2x+3 represents a line perpendicular to the given line. Choice D
Dy=x+3 has the same y-intercept, but twice the slope.



‘Graphing

Quadratic equations are equations set in the form of ax*+ bx +
quadratic comes from the root quad, meaning *square.” Therefore,

variable, x*. The solution to a quadratic equation may be found using

one or two points where the plol of such an equalion
a < 0) or a minimum (whep

¢ = 0, where a Is not zero. The word
a quadratic equation includes a squared

the quadralic formula of x = Toart

Characterislics of quadratic equations include zero,
crosses the x-axis, one polnt where it crosses the y-axis, either a maximum (when

@ > 0), and symmetry with respect to that maximum or minimum.
Coefficients of an equation—a, b, and c—can quantify these characteristics For example, larger values of;

will contract a curve, while smaller values of a will expand it. Negative values of a will turn it upside down
Two quadratic equations are plotted on the graph below. The one to the

leftisy= %x’ +4x + 4, while the one lo the rightis y = -2x* + 16x - 24
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1. Atwhal y-value does the right-hand curve cross the y-axis? /

A -16 Ihe curve crosses the y-axis at y = ¢, where c is the
B.-24  constant term in the equation. In the case of the right-hand

8 :33 curve, that 'S y = —24 (ChOICE B) leﬂnsy=%xz+4x+4,whnlelheonetolheng'hlls)'='2"“’6"‘24
2. At what x-values does the left-hand curve cross the x-axis, : T\IU 4‘
expressed o the nearest tenth? ot - ==
JE\aEY,BERnE
A x=-68x=-12 T_fjju |
B x=-67x=-12 Setting the left-hand expression equal to zero and \H
Cx=-68x=-11 multiplying through by 2 gives: x2+ 8x + 8 = 0. The equation [ [ 1]

D x=-67,x=-11 does not factor. so one must use the quadratic formula

(~b = “5; - 436). The resulting x-values are:
(=—8+V64-32 _-8+32 __-8+5656
= - =—= <

2 —_
44 12'828 . which leads to rounded values of -6.8 and

=9 —1.2 (choice A). Remaining answer choices are uniformly
-3 distributed, nearby points.

; 3 3. Which value of y corresponds to the point where
y=5 the curve defined by y = 2x? - 5x + 3 crosses the

/ y-axis?
The curve crosses the y-axis when x = 0. For this equation,
substituting x = 0 into the equation of y = 2x2 — 5x + 3 gives
y = +3 (choice C).

co®>
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- Evaluation of Functions (EoF)

A function includes three parts: the input, the relationship, and the output. For example, an Input of 8 anq 4
relationship of x 7 produces an output of 56 (8 x 7 = 56). In the function f(x) = X2, fis the function, x is the inpy,
and xis the output. The function f(x) = x? shows that the function f takes the x and squares it. So an input of g
would result in an output of 64: f(8) = 82 :

Functions generally have one output (y-value) for each input (x-value). Functions and their properties or trajty
may be displayed in graphs, tables, and algebraic expressions. These include traits of quadratic functions:
Intercepts, maxima and minima, and symmetries. Calculation of isolated points located near intercepts and
points where a function is undefined provide additional information about where a function is positive, negative,
inereasing, or decreasing, and estimates of where the function has relative maxima and minima.

b/

Q Points where functions are The following graph plots the function y = N2 ;
undefined—such as x-values at \ X+ 1
which a denominator in a function Pt Y
becomes zero—are reflected in e f
rapud changes in the function to ”y
y-valuss on either side of the graph -

e i

o Ratonal functions, which are ratios = e e —
of polynomials, can feature both = =3 =2 23 ) 3 4 A
x-intercepts and points at which 2
a function 1s undefined These /
pomis are apparent in graphical -

reprasaniations of the functions, [’
such as those in the graph to the
nght and often can be determined
from equations




o 2 1. At what x-value does the above function Intercept the x-axis?
The follo h plots the f ==
iy wing graph plo e function y 1 A, x==2
e, H B x=-1
C.x=0
—~ D x=2
L The value at which the curve crosses the x-axis can be
=T PEECTERE TR I st TR T e i ing that the numerator
| y determined from the graph pr by noting that the
| . g, 2 = [
| 7 ! : 02 o= 2, goes to 0 when x = 2 (choice D). Choice

A is the opposite of the correct answer, and also the y-value
of the y intercept. Choice B is the x-value at which the
function is undefined. Choice C is the next integer in the
sequence following choices A and B.

2. For what x-value is the above function undefined?

Inspection of the function shows that the denominator in

A x= =2 y= i ; ? . x + 1, goes to 0 when x = -1 (choice B). This Is
o x= - consistent with the graphical representation of the function,
C x=0 where the curves show radical behavior as they approach
D x=2 x = -1, both from below and above. The remaining choices

parallel those of question 1.



} Which equation corresponds to the graph below?
y

by

Ay &

e X -2)
" -X
BYE = 1)
£ X
C YN -2

” X
D Y= =)

The graph shows that, for large values of x (such as 3, 4,
and so on), the function is positive. That eliminates choices
A and B since, for large values of x, the numerators of
those choices are both negative, and the denominators of
both are positive. The graph also shows that the function is
undefined (denominator goes to zero) at x= 1 and x = -1,
indicating that the denominators go to 0 for those values

of x. That eliminates choice C, leaving choice D as the only
possible option

The following graph is a plot of the function
y = =x' = 2x? Four x positions are labeled.

* X2 X3 ‘ X4 :

——p T

By inspection of the graph, the only x-value with a positive
corresponding y-value is x,  The function is increasing
and at x, (choices B and C), but retains
negative vaiues In both cases. The function value for

slightly at x

choice D is negative

i

5 At which of the specified x-values is y positive?

S N -

cow>»
x > X X



- Comparison of Functions (CoF)

iIrs, in tables, in graphs, algebraically, or by verbal

ased on their slopes or rates of change, intercepts, the
e two linear functions,

Functions can be represented by sets of ordered pa
descriptions. Two or more functions can be compared b
locations and values of minimums and maximums, and othe; features. You can compar
two quadratic functions, or a linear function and a quadratic function

Liqnear functions are represented by graphs that are straight lines. The slope of the line ;‘s tlr_le ratthe ofl
change of the function. The rate of change is constant, meaning that for any two points on t fe mte, eds ope
is the same. Quadratic functions are represented by graphs that are parabolas. Quadratic functions do
not have a constant rate of change. You can find the average rate of change of a function over a particular
interval by finding the ratio of the vertical change to the horizontal change between two points.

4
e The function represented in the graph ﬁ I\ f
Is a quadratic function. The averaage \

rate of change from x=0to x = 5

8
2 7
i 1. The average rate of change
fromx=2tox=4is——"=3 \ 6
5|-_rse _
4
3
2

N

run

il
S~
|

o The function represented in the table

» has a constant rate of change of 2. \
So, the function represented in the \
table has a greater rate of change
than the average rate of change for
the function represented in the graph 1 :
for x =0 to x = 2 and a lesser rate of rnse _
change for x=2to x = 4. < > 7

[
o
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_rse _6 _
\ un 2 -
3 4
2 ratic function has a value of —1. At x = 3,
1 tion has a value of 3.5. So, the average

the function is -3—3§ = 1.17. The rate of

ar function represented algebraically, in
, given by the x-coefficient. So, compare
he function in each answer choice to

g —

nge of a linear function represented in -
e x-coefficient. So, the rate of change
-ind the average rate of change of

ice A, f(-4) = 7 and f(0) = -1. So, the
of change is L () = &= 2. So, the

_4 =) —
(~2) of the quadratic function over
0 is the same as the rate of change

. 3. In answer choice B, f(-4) =7

answer choice D, f(0) = -1 and

te of change is Zzz;té'l = —2— =2

e rate of change is



17. A linear function has a rate of change of =0.5 and _

a y-intercept of 5. Which slatement Is true?

A The function has the same rate of change and
y-intercept as the function represented in the

table

-

represented in the table
D. The function has the same rate of change
i and a greater y-intercept than the function
represented in the table

6 B. The function has a greater rate of change and
y-intercepl as the function represented in the
5 table
C. The function has a greater rate of change
4 \ and the same y-interceplt as the function
3

The rate of change of a linear function is the ratio of the
vertical change to the horizontal change. The function
represented in the table has a rate of change of

_25__- §4 = -21 = =0.5. Therefore, the given function has
the same rate of change as the function represented in the
table. The y-intercept of a function is the y-value when the
x-value is 0, so the y-intercept of the function represented
In the table is 4. Therefore, the given function has a greater
y-intercept (5) than the function represented in the table.




Triangles & \Q@drllaterals (T&O)

bis the base and h is the height The perimeter of a triangle is the sum
A quadrilateral is a closed four-sided figure with four angles. The sid
be congruent or parallel. The perimeter of a quadrilateral is the sum
two or more congruent sides, a formula can be used to find its perimele
rectangle (A = lw), a square (A = s'), ora p.r.".|°°[.m (A = m :

O To find the missing measure, use
inverse operations to isolate the
vanable Then perform the same W R=34 dt
operalions on each side of the A = 66 ft2
equals sign lo keep the equation
balanced
11 ft

o The height of an acute or
iIsosceles trianagle, or of a
parallelogram, may be shown
as a line perpendicular to the

|

|

|
base The line can be shown ‘ : 8t
inside or outside of the figure. h s P=25ft

' A = 37.5 ft2
An isosceles triangle has at

10 ft

least 2 congruent sides. Since
the perimeter of a triangle is the P =20
sum of its side lengths, you can is is be
find the length of one congruent ——> =4

side by subtracting the length of
the base from the perimeter and is=(20-4)/2=8
dividing the difference by 2.




P =34 ft
A = 66 ft?

B.165ft @
€4 17ft f' Area

1 ft

What is the side length of a square with'tt

rectangle above?

The perimeter of a square is given by the formula P = 4s.
The perimeter of the square is 34 feet, so 34 = 4s. Divide
each side by 4. s = 8.5. Answer choice B is the result of
dividing the area of the rectangle by 4. Answer choice C
IS the result of dividing the perimeter of the rectangle by 2.
Answer choice D is the perimeter of the square.



The perimeter of a triangle is the sum of its side lengths.
Since an isosceles triangle has two congruent sides,
P=b+ 2s Substitute 28 for P and 8 for b: 28 = 8 + 2s.
Subtract 8 from each side: 20 = 2s. Divide each side by 2

s = 10. Answer choice A is the result of divicing 28 by 2 and
then subtracting 8. Answer choice C is the result of adding
28 + 8 and dividing the sum by 2. Answer choice D is the
sum of the lengths of the two sides.



20 In.

=
2 <l

Th » ' eter of the
T (R mof the triangl!

triangle 1S 64 I
e iIs 192 in.?

e base of the triangle? s

ght of the tangle?

The perimeter of atnangle is the sum of the lengths of its
sides. Since the perimeter is 64 inches, 20 + 20 + b = 64,
Combine like terms and subtract 40 from each side: b = 24

The area of a triangle is 3'_- bh. The base of the triangle is

64 - 20 - 20 = 24 inches, so 192 = - (24)h. Multiply: 192 =
12h. Divide each side by 12: h = 16.




a right triangle have a special réiatuonshlp that can be described bYthe es) an

in any right triangle, the sum of the squares of the lengths of the legs is equal to the sc
hypolenuse. Itis expressed in equation form as a* + b* = ¢2. You can use this theore

of a right triangle.

N

d

b

b?

The measurements of the legs of lhe
right triangle are given Solve for

the hypotenuse (o find the length of
the ramp




If the lower edge of the ramp is 10 feet from the base of the bliild
along level ground, what is the approximate length, in feet, of UL’
ramp? ;

A 92
B. 96 =
C. 98 10 ft (or iz ft for the second question)

D 10.2

Solve 10 + 27 = ¢“ to find that ¢? = 104 and ¢ = 10 2 ft

They would like to modify the ramp so that it begins 12 fe Q‘
the building. What will be the length of this new ramp?

To solve question 2, subsmule 12

A 118 ft

B 12 2 ft for 10 and solve for the hypolenuse
C. 12 4 ft Remember thal the hypotenuse I1s
D 12.5 ft always Lhe longest side of a rnighl

Inanale.

Solve 122 + 22 = ¢ to find that ¢2 = 148 and ¢ = 12.17 ft,
which rounds to 12.2 ft



Solve 6.5% + b? = 7.92 to find the other leg so that
42 25 + b? = 62.41. Subtract 42.25 from 62.41 so that
b2 = 2016 and b = 4.49, which rounds to 4.5.

the ground. If the ramp meets the ground 6 5

away from the truck, about how many feet off tv _

ground is the ramp? A. 2.0 e -
B. 4.5
Gl
D. 10.2

Solve 152 + 152 = ¢2 to ﬂnd the width of 'he dO“hﬂ A }f 22 What is the approximate width of the dollhouse In
225 + 225 = c? so that ¢2 = 450. Therefore, ¢ = ‘,'%"r [k

S B A 175
: ‘;,;z\,',:;,;a.-, is building a walkway through a rectangular ¢ 192
i D. 212

jarden as shown fmae dia ram below.
| : (7. If the length of the garden is 30 yards and the

N O

dth of the garden Is 17 yards, what is the

;;@ 2114 900 + 289 = ¢ 50 that o> = 1 189. Therefore, ¢ = 34. 48,, .
D. 13:3 which rounds to 34.5. g



Am is any closed figure with three or more side «-
'..g_tﬂis, Fm ummpla. a pentqgon has five sides, a hexagor ides, and
i ygo! side. l_ﬂ;“ﬁff]‘,"'(".L';’fill mber o

Tore. s
,-,'J! H!.u. l‘(  nuMbe!
e the sid "H gt

1€ remaining &

It
i

erimeler of an \rregula
.7.“ e sumaoalils ;11?""1“131’?:,"“
Sublract the known side lengths from
he perimeter to find the remaining

Sige | H‘g}%fi




What is the length of each side of the regular hexagon? ©

A. 3.375 feet — - Each figure has a perimeter of 27 feet.

'g- g-i ;ee‘ ‘The perimeter of a regular polygon is the product of its side
= feee‘i‘ ‘length and number of sides. The figure has 6 sides, so

§=27 +6=4.5 feet. Answer choice A is the result of finding
'the side length of a figure with 8 sides. Answer choice C is
;gztfg;ega‘,result of finding the side length of a figure with 5 sides.
‘Answer choice D is the result of subtracting 6 from 27.

2. Whatis the difference, in inches, between the side length = () 3 ft
of the regular hexagon and the unknown -side..length‘sbﬁi@?
irregular hexagon? " e 2 ft
To answer question 2, multiply the %
number of feet by 12 to find the
answer (n inches. 55 ft
The perimeter of an irregular polygon is the sum
"'?‘oﬁts side lengths. To find an unknown side length,
fé‘ubtract the known side lengths from the perimeter:
§=27-(75+3+2+55+5)=27-23=4. The length

 of the side of the regular polygon is the perimeter divided ALB

by the number of sides: 27 + 6 = 4.5 feet. Subtract: 2 UL
‘45 -4=0.5 feet. There are 12 inches in a foot, so 0.5 B. 6in.
feet = (0.5)(12) = 6 inches. Answer choice A is the result C.12in
~of converting 0.5 feet to 5 inches. Answer choice C is the : i
“result of incorrectly calculating the length of the unknown D. 48 in.

side in either figure. Answer choice D is the length of the
‘unknown side in the irregular figure.



. Daniel installed a swimming pool in the shape of
a regular hexagon. He surrounded the swimming
pool with a deck and built a hexagonal fence
around the deck. The outside edge of the deck is
6 feet wider than the side of the pool The fence

gsiaiperimeter of 108 feet How long is each side of the swimming pool?

A. 12 ft
B 18 ft
o= C. 24 ft
- D. 17 ft

The perimeter of a regular polygon is the product of its side
length and number of sides. The fence has a perimeler

of 108 feet and it has 6 sides, so the length of each side

is 108 + 6 = 18 feet. The length of the side of the fence is

6 feet greater than the length of the side of the pool, so

the side of the pool is 18 - 6 = 12 feet. Answer choice B is

the side length ofithe fence. Answer choice C is the result
of adding 6 to the\igde length of the fence. Answer choice

D is the result of subtracting 6 from 108 and dividing the

each side of

difference by 6.



22 The figure on the left is a regular polygon
g .

/
I'm 25m
3m dam A2m
B 3m
Cdm
25m 35m D 5m

If the perimeter of the reqular polygon 1s 1.5 times

the perimeter of the irregular polygon, what is the

side length of the regular polygon?
The perimeter of an irregular polygon is the sum of its side
lengths. Add: 3+1+25+35+35+25=16 m. Multiply
the perimeter of the irregular polygon by 1.5 to find the
perimeter of the regular polygon: (1.5)(16) = 24 m. Since the
regular polygon has 8 sides, divide the perimeter by 8to
find the side length: 24 + 8 = 3 m. il



A circle is a closed figure with no sides or corners. All points on a circle are equidistant from the center. The
distance from the center of a circle to any point on the circle is called the radius. The diameter is the distance
across a circle through its center. The diameter Is always twice the radius. The distance around a circle is
known as its circumference ik
To find a circle's circumference, use the formula C = md. To find a circle’s area, use the formula A
may find a circle's circumference or area if you know either its radius or its diameter. If you know:
circle, you may double it to find the diameter. If you know the diameter of a circle, you may divide it b ; __‘f@
the radius. 8

e For bolh questions, you Elizabeth created a path through her garden with identical rou

: R
know the circumference paving stones like those shown below. The circumference of each ston:
and wanl to find the is 25.9 inches - -y

diameler Use the formula

for circumference and then
work backward

o Nole thal the information
provided is in Inches For
question 2. mulliply the
number of stones by the
diameler of a stone Then
divide by 12 (inches in a
fool) to find the number of
fest




What is the approximate diameter of each stone in inches?

Elizabeth created a path through her garden with identical round
A 287 paving stones like those shown below. The circumference of each stoneq

B 413 |s259inches

C 648 1he circumference of a circle is the product of its diameter
i 825 and m. Substitute 25.9 for C in the formula C = nd and solve
for d: 25.9 = 3.14d. Divide each side by 3.14: d = 8.25 inches.

If Elizabeth uses 35 stones, about how many feetiong will her
garden path be?

A 24 §!
B 76 ]i
C 92 R
D 289 _ E
If Elizabeth uses 35 stones, the total length of the stones will
be 35 x 8.25 = 289 inches. There are 12 inches in 1 foot, so

divide the number of inches by 12: 289 + 12 = 24 1 ft. So, the
garden path will be about 24 feet.



