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CHAPTER 3 SOL PROBLEMS

SSM: Super Second-grader Methods

SOL Problems; not Dynamic Variable Problems



2 Lines m and r are cut by a transversal. Lines and Angles

-:\ » i

3x = 35)°

N

What value of x will show that line m is parallel to line r ?

Alternate Interior
(7x—115)°

F 20
G 24
H 25
J 33

Alternate Interior angles are equal!
7x—115=3x-35
4x — 115 =-35
4x = 80
x =20



Lines and Angles

1157

A

If lines a and b are parallel, what is the value of x ?

A 120
B 115
C 65
D &0

Angles must be formed by one transversal (line ¢)
x and 120 go together for a and b being parallel

X + 120 =180
X =60



5 For what measure of 2D is AB || DC in this figure?

oo m P

26°
59°
69°
95°

angle A and D are alternate interior angles and must be the same

C

26 +85+ mZLA =180

mZ£A =180 - (26 + 85) =180 — 111 = 69

Lines and Angles



7 Inthe figure shown, line g is a transversal of parallel lines [, m, nn, and p. Lines and Angles

i

5 » |
& >IN
m > I
\5{;?

Aj.ll/i

What are the values of x and y ?

A =30, v=30

B x=30, v=150
C =150, v=30
D =150, v=150

x and 30 have to be equal (alternate interior angles between | and n)
y and the vertical angle to 30 are consecutive interior angles; so 30 +y = 180
and y must be 150



8 Inthe figure shown, parallel lines j and & are cut by transversal m.

Whatis ms1?

F
G
H
]

32°
58°
1229
148°

i K

32 and Z1 are alternate interior angles
and so are equal

Lines and Angles



. Lines and Angles
9 Lines y and 7 are cut by a transversal. J

A

777

\

For whatvalueof xis v|| 27

A 13

B 77

C 103 Parallel lines:
D

154 Alternate exterior angles are equal



10 1Inthis figure, mZ1= (15x—5)°* and m£2 = (10x + 35)°.

Whatis ms1?

= I G m

31°
65°
B5°
115°

Vertical angles are equal
15x —5=10x + 35

5x-5=35
5x =40
X=8

Substitute:

m/1=15(8) — 5 = 115

Lines and Angles



11 This figure represents line segments painted on a parking lot to create LinesandAngles
parking spaces.

Xroyw® 118°

Which equatinn can be used to show that these line segments are parallel?

A 11B—w=ux

B 1l1I8—xr=w
C x+118=180
D w+118 =180

consecutive interior angles are supplementary;
w + 118 = 180



Lines and Angles

2 In each of the following figures, transversal ¢ cuts lines @ and b. In which

figure are Z1 and Z2 corresponding angles?

Consecutive Interior /f

=k » (T
F /
- ; » b

G /
- 2 » b

Corresponding Angles:
same side of the transversal
same relationship to other line

> (I
Vertical

» b

}ﬂ
NO name

> b

-2



Myg = 2/3
Mep =1
Mge = 3/2
Myg =1

P -

=Y

= R L

1 '1——Ei/2 3 4H5

=2

=2

'

4l

-5

h 4

Which two segments in the drawing above are most likely parallel?

F

G

CD and GH

CD and AB

AB and EF

EF and GH

Parallel: same slopes
calculate slopes: m = Ay / Ax

Lines and Angles



Lines and Angles

7 In this figure, transversal e intersects lines a, b, ¢, and d.

AN AN
VN

Which lines must be parallel?

A aandc
B bhandc
C bandd
D

a and d

If lines are parallel, then all acute angles are equal
and all obtuse angles are equal

Form linear pair combos with given angles

Pick which has same pairs of angles



Lines and Angles

9 In this figure, line ¢ is a transversal of lines i and n.

t

1/2
- 3/4 > il
5/6
- 778 > fi

Which of the following statements determines that lines /» and n are parallel?
A /1=/4

B Z2=/7

C Z3and /5 are complementary

D /6 and Z8 are supplementary

Parallel lines:
Alternate exterior angles are equal



Lines and Angles

10 For what value of x is line / parallel to line /m in this figure?

48°
-« > 1

42
48
132
138

T aom

Vertical angles are equal
Consecutive interior angles are supplementary

48 + x =180
X =180 - 48
X =132



Lines and Angles
1 Lines/ and m are cut by transversal n.

H

< T\Z » [
3\ 4
< > \6 > It
?\f

Which statement would prove /|| m ?

A mi2=ms6
msL2=ms3
ms 7 +ms8=180°
ms 3+ mzs5 = 90°

o0 m

Angles 2 and 6 are corresponding

Angles 2 and 3 are vertical angles (always =)

Angles 7 and 8 are a linear pair (always supplementary)
Angle 3 is obtuse so answer D is wrong



Lines and Angles

3 In this figure, two lines are cut by a transversal. Which type of angles are
Zland £27?

Vertical angles
Corresponding angles
Alternate interior angles

B Tl ==

Same-side interior angles

Angle 1 and Angle 2 are same side of transversal
and one is interior (2) and one is exterior (1) = Corresponding angles



Lines and Angles

4 Sally is using strings to mark parallel rows for a vegetable garden behind
her house.

If the measure of /1 is 115° what should be the measure of /2 ?

25°
65°
75°
115° Angle 2 is an acute angle
Angle 1 is an obtuse angle
Acute angle and obtuse angle = 180 (magic number!)

— Tz o m

115+ x =180
X =65



Lines and Angles

5 Linep is a transversal.

ﬁ

q t

S
RN

For lines g, r, s, and ¢, which is not parallel to the other three?

A ¢

B
C s
D

If lines are parallel, then all acute angles are equal
and all obtuse angles are equal

Form linear pair combos with given angles

Pick which does not have same pairs of angles



Lines and Angles

6 Lines !/, m, and n are intersected by transversal {. The measures of some of the
angles that are formed are shown.

t

1320 ¥,

- 46°

—= [N

48°

Which of the following statements about lines /, m, and n must be true?

F [limln

G [|lm only If lines are parallel, then all acute angles are equal
H [lln only and all obtuse angles are equal
J  mllnonly Form linear pair combos with given angles

Pick which has same pairs of angles



Lines and Angles

7 Transversal f intersects lines k and j as shown.

» k

Which of the following relationships makes j Il k ?

A /2=/3
B /1=/3
C /4 and £5 are supplementary
D /3 and Z4 are supplementary

Eliminate answers:

A. vertical angles

B. linear pair

C. linear pair

D. consecutive interior angles (supplementary)



11

» I

r 3

F 3

Y

A

Which statement would not prove line m parallel to linen ?

A

B
C
D

LT =76
Z1=/5
4 =75
£3=/6

Eliminate answers:

Cowr

vertical angles
corresponding angles
alternate interior angles
alternate interior angles

(only one line affected)

Lines and Angles



Lines and Angles

1 Transversal/ cuts lines a, b, ¢, and d.

/
- f 75°

857

- > C

1057
100

Which two lines are parallel?

A

w B i T v -

aand c
aand d
band c
band d

Angles 2 and 6 are corresponding
Angles 2 and 3 are vertical angles (always =)

Angles 7 and 8 are a linear pair (always supplementary)
Angle 3 is obtuse so answer D is wrong



Lines and Angles

-+ RE >
3\4
5\ 6
< »
8

\

In the figure above, -2 and /6 are a pair of —

- I ®

consecutive interior angles
alternate interior angles
vertical angles
corresponding angles

SSM:

» pair of angles involve both lines (eliminates H)
« same side of transversal (eliminates G)

* both obtuse (eliminates F)

«only one answer, J, works

Angles 2 and 6 are corresponding
same side of the transversal and same side (above) the other line



Lines and Angles

4 1In this drawing, a||b and c | d.
1/2 3 /4
C
175 78 >
9/10 11 /12
d
< 19%14 15;/16 >

Which angle is not necessarily congruent to 21?

F Z3
G 9
H /12
J Z16

Angles 1, 3, 9, and 16 are obtuse
Angle 12 is acute

Angles 3 and 9 are corresponding
Angle 16 is an alternate exterior angle to Angle 3



Lines and Angles

5 The support legs on a bench are attached in such a way that the angle made
by one leg with the ground is 130°.

What must the measure of the angle marked x be in order for the seat of the
bench to be parallel to the ground?

A 50°
B 65°
c 90°
D 130°

No special relationship between x and 130.

Angle x is alternate interior with the angle that forms a linear pair with 130
So x + 130 =180, then x =50



6 Line vis a transversal.

Lines and Angles

v

»>

w A
X =%

\

fu
10"

y <

Z

\

Which is a true statement?

- T & ™

wlyandx||z
wilxandy||z
wilzand x ||y
wilxand x|y

1EIEI':'\

Make linear pair combinations for each line
w: 70, 110; x: 80, 100; y: 110, 70; z: 100, 80
w and y match up and x and z match up



Lines and Angles

10 11} 12

- 111
1‘3/ 14 15&15

n

In the drawing above, 24 and ~£12 are —

A

w B T+ =

alternate interior angles
consecutive interior angles
corresponding angles

a linear pair

Angles 4 and 12 are corresponding

They are on the same side of n so Ais incorrect
Angle 4 is exterior so B is incorrect

They aren’t on the same line so D is incorrect



8 A carpenter nailed a board across two beams, forming the angles shown.

il

Which equal measures would ensure the beams are parallel?

- 5

msZl=mx«2
msZl=mx<3
msZ2=m«5
msZ3=ms4

Angles 1 and 2 are consecutive interior (supplementary)
Angles 2 and 5 are vertical angles (always =)
Angles 3 and 4 are consecutive interior (supplementary)
Angles 1 and 3 are alternate interior (equal)

Lines and Angles



41

Coordinate Relations and Transformations

¥
5
4
i A
iossey
R EERNL AR X
HENESNE
- .
4
What is the apparent slope of QT ?
A -2
B _1
2 slope = Ay / Ax
c 1 2--1) 3 1



U

Two parallel sections of pipe are joined
with a connecting pipe as shown. What
is the value of x?

F 90°

G 115°

H 135° ZX is a consecutive interior angle with 45
J 160° S0 its supplementary

180 — 45 =135

Lines and Angles



Lines and Angles

3 Parallel lines [ and m are cut by
transversal f, m/4 = m./5, and

m/ 6 = mJ/4.
/ >

< / »
t

What is the measure of £8? Angles 4 and 5 are equal

Angles 6 and 7 are equal

A 120°
Together they add to 180 - 2(«£5)+2(Z6) = 180

90°
" 650 soangle5+6 =90
¢ 4': therefore angle 8 = 90
D 45°



5 Line n intersects lines p, q, r, and s,
forming the indicated angles.

Which two lines are parallel?

g a ™

p and g
pandr
g and r
r and s

Lines and Angles

form linear pair numbers for each line

lines with same numbers are parallel



Lines and Angles

v m

Which will prove that line [ is parallel

to line m?

F £2=/7 _

G /3=,6 Angles 1 and 7 are alternate exterior angles
H /5=/2

J Li=/1



Lines and Angles

L ) > ‘e

A
P

» x
-5 =4 -3 2 -10\N1 2 3 4 5
-1\ —
5 R(1,-2
o) (1, -2)
-3 Yo—Y:
=4 S|Ope, m=---------——-
v \

Slope of QR is -2
Which two points determine a line

parallel to QR? Slopes of B and D are positive
A (1,1)and (2, °1) Slope of C is -1/2

B (71, "1)and (72, ~3)
Cc (1,4) and (5, 2)
D (2,1)and ("2, 1)



Lines and Angles

8 Given: m/1 = 110°

1£
-

3/4

5/6 o
?/8

Which must be true if y||z?

&

F msZ8 = 100°

G msz7 = 110°

H m/sZ6 = 80° Angles 1 and 8 are alternate exterior angles, but
J ms5 = 110° are not equal

Angles 1 and 5 are corresponding angles and
have equal measures!



Coordinate Relations and Transformations

Y
-

5 -4 -3 -2 10 2 3 4 5
=1

What is most likely the slope of the line
graphed above?

F "1

G

*Slope, m = ---—------ e = e = -1/2

DO | =

Bo | -t



2 The figure shows line [ intersecting

lines r and s.

In the figure, /1 and £2 are —

alternate interior angles
alternate exterior angles
corresponding angles
consecutive interior angles

Lines and Angles

Angles are on the same side of
transversal

One is interior (2) and one is
exterior (1)

Corresponding angles



> [

>

Lines and Angles

Which statement would be sufficient to
prove that line [ is parallel to line m?

A

B
C
D

AC L m
AB 11
AC 11
AB 1 AC

angle B is 90
angle A+ B =180, so angle A=90

AB must be perpendicular to line |



Lines and Angles

6 In this diagram, line d cuts three lines
to form the angles shown.

105°
85° 95°
d
a
b ¢ Form linear pairs with given numbers
Which two lines are parallel? If any are the same numbers, then they
are parallel

F aandb

G a andc

H b andc

J No lines are parallel.



Lines and Angles

Which condition will guarantee that
line [ is parallel to line m?

Fosl=23 Angles 1 and 3 are vertical angles

G Zl=/6 Angles 1 and 6 are different sizes

H £6=/5 Angles 6 and 5 are linear pairs

J /3 =/5 Angles 3 and 5 are alternate interior



Coordinate Relations and Transformations

y
r'y
'K\ A
N
4
"\\ 9
1 N
e — —_ —_ — » X
5 4737210 1 2 3N4 5
- N
- \A.
3
4
5
Y slope = Ay / Ax
Which is most likely the slope of the (2 B O) 3 2 B 2
line graphed? Eb"_"éi' - '::'3"" __'?;'
_ -2
F 4 g 2
3



Lines and Angles

X

SSM:

W } *looking H doesn’t look true

If 23 = 2Y, which of the following must
be true?

F AW=.Y

G WX is perpendicular to XY
H £W=.2

J Line [ is parallel to YW

angle 3 and angle y are alternate interior angles

so WY is parallel to line |



4 In the figure, line ¢ is a transversal for
lines { and m.

m

Which of the following best desecribes
the relationship between 21 and 227

F Alternate interior angles

G Consecutive interior angles
H Corresponding angles

J Alternate exterior angles

Lines and Angles

SSM:
* opposite sides of t
* not between | and m

opposite sides = alternate
both outside = exterior



Lines and Angles

2 Line [ intersects lines w, x, v, and =z,
forming angles with measures as
indicated on the drawing.

I

-« ]]ED/ > W

65° x
75° y
115=
110, 70 for w
Which two lines are parallel? 115, 65 for x
d 75, 105 fory
A wandx 65, 115 for z
E x and z
C yandz so x and z have the same and

D wandy are parallel



» b

Which value for x will make a parallel

to b?

F 5

G 15
H 20
J 35

alternate interior angles

4x — 30 = 2X
4x = 2x + 30
2x =30

x=15

Lines and Angles



Lines and Angles

] —_—
7 In the figure drawn below, LW
—_—
and @R are parallel and

msM = msL = 607,

M R

I / * P

0

Wi ONP? angle L and angle RNP are corresponding angles
That is m QNP

A 90° angle RNP + angle QNP = 180 (linear pair)
B 120°
c 150° 60 + x = 180

D 180° « = 120



Lines and Angles

72’ > [

Which additional piece of information
would verify [ || m?

Fox=172 opposite sides = alternate

G y=w both inside = interior

H z = 108

] x=w x and w are alternate interior angles



Coordinate Relations and Transformations

42 ¥
A
5
4
a
-
2 =
]
=" x
— ——
-5 =41 -2 110 2 3 4 5
ff-ér:”' c
-2
-3
-4
-5
Y

What is most likely the slope of the line
graphed above?

slope = Ay / Ax

(=

LI bo LI e
==
Ll



Lines and Angles

6 Line m contains points (1, -3) and
(2, 2). Which of the following pairs of
points define a line parallel to line m?

F (0, 0)and (-1, 1)
G (0,0)and (1, 5)
H (1, 1)and (&, 2)
J (74, 0) and (5, 5)
parallel lines have equal slopes (slope = change iny/change in x

slopeoflinemis(-3-2)/(1-2)=(5)/(-1) =5

figure slopes for each answer

F slope=-1
G slope =5
H slope = 1/5

J slope =5/9



What value for ¥ will show that lines [

and m are parallel?

A

B
C
D

25
30
40
60

Alternate exterior angles

2X + 30 =4x-90
2X + 120 = 4x
120 = 2x

60 = X

SSM:

angles are both obtuse

* plug in answers to see which
are equal

Lines and Angles



Lines and Angles

Ceiling Beam

o

W

7/ vy Floor Beam
[ n

A construction engineer needs to make
sure a ceiling beam is parallel to its
corresponding floor beam. Using the
drawing as a guide, which pair of
measurements is sufficient to show the
beams are parallel?

I
Mo Z N

F
G
H
o

angles x and y form alternate interior angles

R e H
Il

If they are equal then the beams are parallel



Lines and Angles

2 George used a decorative fencing to
enclose his deck.

130
N

Using the information on the diagram
and assuming the top and bottom are
parallel, the measure of Zv is —

Fo50°
G B8P _

H 100° In parallel construction, all acute angles are equal
J 130° and all obtuse angles are equal

So since x 1s acute it must be 50



Lines and Angles

4 In the figure, lines [ and m are cut by
the transversal ¢ forming the angles

shown.
f
« 3 14 E !
b 8 , 7 E > m
Z3 and £6 are — Alternate Interior angles = both inside of | and m

: and on opposite sides of the transversal t
F Vertical angles

G Corresponding angles
H Alternate interior angles
J Alternate exterior angles



Lines and Angles

5 Use this figure to answer the following.

» [

» I

E is parallel to E} if —

A msl =ms2

B ms3 =ms4

C msl + mZ2 = 90

D msl + ms£2 =m2s3 + ms4

angles 1 and 2 combined and angles 3 and 4 combined form
alternate interior angles; so answer D is correct



Lines and Angles

&n°

o]
N
/

- :||_|
?D"7

100°

Line [ intersects lines w, x, y, and =.
Which two lines are parallel?

F Line w and line x : i ..
form linear pair combinations

compare to see which ones are the same

G Line w and line y w: 120, 60
| _ x: 80, 100

H Line x and line = y: 70, 110
x: 100, 80

J Line y and line z

x and z



Lines and Angles

7 The measure of #YZV i1s 40° and the
measure of ZXYZ 15 65°.

Which of these angles must measure

40° in order for VR to be parallel to YZ?

A ZYVEZ
B ZZVR
C ZZYV angle ZVR is an alternate interior angle to YZV

D £VRX
If they are equal, then line segments are parallel



# Lines ! and m contain the points

shown.
¥
FY
&
.'.' &
(-3, 3)
(-5, 1)——F=
TH [ V= =
- T (6, 0)
[~ ", | -r
"B_E_-I-_E-_E""I"mﬂ_1 21 a1 4| 5| &
- SN
= =N
=]
4
—
"Gy

Which of the following points must lie
on line m in order for lines [ and m to
be parallel?

F (0, -2)
G (0,71}
H (1, -1)
J (4, "1}

Lines and Angles

slopes must be the same

Yo—Y1
M = --=-meeee- = slope
Xp =Xy

slope of 1 is -1/3

use each answer to figure slope
F: -3/5

G: -2/5
H: -1/3
J: -2/9



Lines and Angles

40T b

If line a is parallel to line b, what is

Angles 1 and the 40° angle are corresponding angles

If lines are parallel, then corresponding angles are equal



Lines and Angles

This diagram shows how a periscope
works. If the two mirrors are parallel
and £1= 23, what 1s m<6 when

ms2 = 9077

F30° Angles 1, 2 and 3 have to add to 180 and if angle 1
o A5 and 3 are equal and angle 2 equal 90, then angles 1
H 50° and 3 have to equal 45

J 607

Since the mirrors are parallel then angle 3 and 4
are alternate interior angles and equal (45)

Angle 5 equals 90, so angle 6 equals 45



Lines and Angles

S0 40 G0~ 45

Using the information on the diagram,
which is true?

F BD | EF
¢ BD||DE
H TB|BD
s TB|DE

angles ABC and angle BED are corresponding and equal

so CB is parallel to DE



Lines and Angles

i - »\qi >
b < ETK >

Line a is parallel to line & if —

A msd =ms2
B ms3 = msh
¢ msd = meh
D ms3 = ms2

angles 4 and 5 are alternate interior angles and must be equal



A design made with parallel lines is
sewn on a pocket of a shirt as shown.

a0

L

_J

What is the value of x?

A

B
C
D

50°
80°
100°
130°

In parallel lines the acute angles and obtuse angles are
always supplementary

S0 180 -50 =130 =X

Lines and Angles



Lines and Angles

.,[{b‘f/
X
| = \

m =

Line [ is parallel to line m when the
value of x is —

3

12
30
38

S oo

Parallel lines > Angles are equal

6X —63 =4x -3
6X = 4x + 60
2X =60

x =30



70° 70°

Lines and Angles

The diagram shows a table being
constructed. If the leg piece forms a 70°
angle with the top of the table, what
must be the value of x so that the top
of the table is parallel to the floor?

A

B
C
D

40°
70°
90°
110°

In parallel lines the acute angles and obtuse angles are
always supplementary

S0180-70=110=x



Lines and Angles

8 This drawing shows an apparatus
designed to divert light rays around an
obstacle.

Lines a and b are parallel and angles 2
and 4 each measure 32° If lines [/ and
m need to be parallel, what must be
the value of x?
In parallel lines the obtuse angles (3 and x) are

F g’ equal and angles 2, 3, and 4 form a line
o G4°
H 116° S0180-2(32) =180-64 =116 =X

J  148°



Coordinate Relations and Transformations

40 What is the slope of the line through
(-2, 3) and (1, 1)?



