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To the Instructor

This solutions manual was prepared as a teaching aid
for the instructors using Graphics for Engineers (12th
Edition) by James H. Earle. Solutions to essentially
all the problems in this textbook are given in this
manual.

Problems are organized by chapter in their numerical
order throughout this manual. Solutions are desig-
nated by their figure numbers and/or problem num-
bers in both their legends and in the title blocks of
their solution sheets. We think that you will find it
relatively easy to locate the problem solution in ques-
tion by scanning the pages of solutions by eye.

In addition to these problems given at the ends of the
chapters in FEngineering Design Graphics, nineteen
problem books are available with their own respective
solutions manuals that support this textbook. These
manuals include tests, keys to tests, problem solutions,
course outlines, and organizational guidelines for
courses in graphics. Inspection copies of these prob-
lem books can be obtained from:

Creative Publishing

Box 9292

800-245-5841

College Station, TX 77842



These problem books are compat-
ible with this and other textbooks
authored by James H. Earle. For
information call or write:

Creative Publishing

Box 9292

College Station, Texas 77842
800-245-5841, Fax 979-764-7758

FAhR A
Graphics for Engineers 1,2, & 3
Three college-level manuals that include
design-projects and graphics for solution
by sketching, instruments, computer, or
in combination. 100 pages.
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Geometry for Engineers 1,2, & 3
Three college-level manuals that include
design projects, spatial analysis, and de-
scriptive geometry for solution by
sketching or instruments. 90 pages.

Graphics & Geometry 1,2, &3
Three college-level manuals that include
design projects and graphics for solution
by sketching, instruments, computer, or
in combination. 135 pages.

Design Graphics 1 & 2
Two college-level manuals. Includes de-
sign, graphics, and descriptive geometry
for solutioln by sketching, instruments,
compuier, or in combination. 100 pages.

Drafting Technology
A comprehensive college-level manual
that include degign, graphics, and descrip-
tive geometry for solution by sketching,
instruments, computer, or in combina-
tion. 130 pages.

Basic Drafting
A high-scheol manual/text for beginners
in an introductory graphics course. Solu-
tion by sketching, instruments, or by
computer. 58 pages.

Creative Drafting
Beginning graphics manual/text with in-
troductory design and coverage of fun-
damental principles. Solution by sketch-
ing, inslruments, computer, or in combi-
nation, 102 pages.

Drafting & Design
Beginning text/manual for graphics, in-
troductory design, fundamentals, and ar-

chitectural drawing. Solution by instru-
ments or by campuler, 130 pages

Technical Ilustration
A text/problem manual for a one-semes-
ter course in 3D pictorial drawing, per-
spectives, shades, shadows, and render-
ing, and shorteut techniques. 70 pages.

R
Dt

Architectural Drafting
A text/manual for a course in architec-
tural drawing. Covers house plans, el-
evations, details, landscaping, and plan-
ning. 71 pages.

Drafiing Fundamentals 1 & 2
Two manuals, each of which is adequate
for a two-semester high school course
for beginning graphics. Solution by
sketching and/or instruments. 98 pages.

All problem books are accompanied by teachers’ guides with problem
solutions, tests, test solutions, and suggested course outlines.



L=,

w

(N
L/

N
/

INSCRIBED INSCRIBED
SQUARE HEXAGON
HEXAGON HEXAGON
C D
C D
+
k-l:/
INSCRIBED INSCRIBED
TRIANGLE OCTAGON OCTAGON PENTAGON
INSCRIBED NAME TIME 1 REGULAR NAME TIME 2
POLYGONS NO. SECT DAYE POLYGONS . NO. SECT DATE

Chapter 12: Sheet 1
Chapter 12: Sheet 3

Chapter 12: Sheet 2

Chapter 12: Sheet 4

x

BISECT

W

ke

BISECT

%?%

BISECT ANGLES

rd

A
1 3
§ 4 6

2 DIVIDE LINES

P4 D
- !
R—’\

ARC CONSTRUCTION

BISECT LINES NAME
AND ANGLES NO,

TIME

w

SECT DATE

TANGENCIES NAME TIME
LINE DIVISION N, SECT DATE 4




()

)

5
A B
[
6
Ch. 12: Sheet 5 C
D
A
e e N e
=] | |
TANGENCIES NAME TIME TANGENCY NAME TIME
NO. SECT DATE 5 PROBLEMS NO. SECT DATE 6
Chapter 12: Sheet 5 Chapter 12: Sheet 6
Chapter 12: Sheet 7 Chapter 12: Sheet 8
A i R i
1
- 2 A
P
3 4
6 7
B
-+
P
4 5
B
TANGENCY
. CONSTRUCTION
OGEE NAME TIME TANGENCY NAME TIME 8
CURVES NO.  SECT DATE PROBLEMS NO.  SECT DATE

7




=

TS

N

e

>

B ELLIPSE
; B
14
o |-{1 A 1S
© £\ \J
\ (]
ARABDLA
ELLIPSES NAME TIME ELLI.FSE NAME TIME
NO.  SECT DATE 9 PARABOLA NO.  SECT DATE 10
Chapter 12: Sheet 9 Chapter 12: Sheet 10
Chapter 12: Sheet 11 Chapter 12: Sheet 12
A A HELIX
)
Y
Fi | \A Bf F
| } |
HYPERBOLA
=1 |
\B B sPIrRAL
N
<
PARABOLA
HYPERBOLA NAME TIME HELIX & SPIRAL NAME TIME
PARABOLA NO.  SECT DATE 11 CONSTRUCTION | No.  SECT DATE 12

8




_w_._ X002 ‘91 d3s NYWI3E NHOP 22 001 23S MNVHD ¥3AIT 0521 3uNold

@IS

3ZIS 1IN3 I
A34IND3Y ¥

NOuI1 LSvD
JNVHO ¥3AT1

_.v_._ XX0Z ‘S Nvr LYOHS 3IXN1 22 001 23S ONM 8F°ZL 3uN9I4

JZIS JdI¥L 3JIVOS

GIAIND3Y 91
osY1d QIKAOd
HONM LINO¥3

SIS

Chapter 12: Problem 16
Chapter 12: Problem 15

Chapter 12: Problem 14

() Chapter 12: Problem 13

|si| x00z ‘z Nnr

¥30030 AYMV] ZZ 001 235 FIONVH 331 6T JUNOiL

@ mn_unMAdam

JI1sSVid QINVRI0d
JTANVYHIAL

@

|g1] xo0z ‘e AvM

AQvaEE WVYIMIIM 22 001 23S

AIISVO LPZ1 JWnold

aZis 1nd
q3diNd3y 21
ANVHLIIENATOL
LINSVO

-




_ON~ X00Z ‘L d¥WA SANVYr T 2T 0CL 23S 80ONM 3807-5 #5°2F "9ld

@S

d3uNd3y ¥
WNNINNTY
JONM 3807—-3A1d

Chapter 12: Problem 20
Chapter 12: Problem 19

i81| X00Z ‘ST O30 NOSNIISVM LvE ZTZ 00L O3S NN 8VHS Zg'ZL 3unold

@IS

€1 SFIVIS

aIYIND3IY £
3318 AOTIV
JNM gvyo

Chapter 12: Problem 18

|61| x00Z ‘oz 100

LNVED 305 2Z 00} 23S

13HSYD dOL €5°21L

@dIS

IZIS TINS FIVOS

gIIND3Y Z1
INVHLIANATOL
1INSVO dOL

@

[£1] X00Z ‘I WAV LHOMLNNOD WIF ZZ 004 O3S

AOOH AMANNO4

FIS'ZL o1

Chapter 12: Problem 17

@dIS

3ZIS JIVH 31vOS

QIFINCIAN L
133Ls AOTIV
AOOH A¥ANANOS

@

10



|+Z| x00Z ‘£ ¥av

YIONNOA D ZZ 001 23S

AVATIYM 86721 33N

L0°0=1 S3IV0S
AZIS-FdidL
ALIFINOD—~AVMATIVM

{2Z] X00Z ‘EL AON

$73 3INYA £2 00} 035 d3HSYM .2, 95721 JHNOLd

@IS

3ZI1s 37an0d :3IIVos

aiyind3y ¢
7331S 431v3yl LvaH
YIHSVM D, ONIMS

Chapter 12: Problem 22

Chapter 12: Problem 24
Chapter 12: Problem 23

_nN_ X00Z °*€F AON S13 3INY¥3 £Z 001 235 38SvEA H3ITING :£5°21 330214

3zZis 7Ind VoS

a3dINb3y Zt

NO¥I hﬂoe
Isva ¥ITind
@IS

_—N_ X00Z '€2 d3S duv3d NVONOW 1Z 00l D3 BONM 38071—% 5521 913

@dIS

3ZIs 318n04a *TIVIS

gIWIN03Y £LZ
JLSY1d dINVAIOd
BONX 3807—33dHL

/;

\8,

(’ ) Chapter 12: Problem 21

»

11



TOP VIEW
" ]
E _______
FRONT WVIEW R SIDE V

]

TOP VIEW

|——w

-

\_I

]

FRONT VIEW

-

T

— 0

I——w

TOP VIEW

R SIDE ¥

©
=

1

FRONT VIEW R SIDE V
FREEHAND NAME IWRI 3
| SKETCHING FILE __ stc DATE
Chapter 13: Problems 5 and 6
Chapter 13: Problems 7 and 8
i @
TOP VIEW
I >
_T_
FRONT VIEW R SIDE V
TOP VIEW
— 1
I
T
|
| H
— . [ITHh
1
FRONT VIEW R SIDE V
FREEHAND NAME I“““’" 4
SKETCHING FILE _ SEC DATE

D C‘:
1 A
TOP VIEW
o
I : T L
I | Lo
i i H oy
! I _l_ 1 I
L} | 1 |
L Il 1 1
FRONT VIEW R SIDE V
FREEHAND NAME Ioﬁm:| .l
SKETCHING FILE SEC DATE
Chapter 13: Problems 1 and 2
Chapter 13: Problems 3 and 4
| ©
TOP VIEW
W D-—-—I
_Jl_ r
FRONT VIEW R SIDE V
Ul @
TOP VIEW
e I
H .
AL
L
FRONT VIEW R SIDE V
FREEHAND NAME onoe|
SKETCHIING FILE SEC DATE

12




)

»,

-
0
A

TOP VIEW

ety B

Nik

FRONT VIEW R SIPE V

-
il

TOP VIEW -
] —o—]
H
FRONT VIEW R SIDE v
D
|
TOP VIEW
[ W | p ]
I I |
..]'_
FRONT VIEW R SIDE V
FREEHAND NAME |M-I 7
| SKETCHING FILE  SEC DATE
Chapter 13: Problems 13 and 14
Chapter 13: Problems 15 and 16
O,
TOP VIEW
w | D
|
I e
[
FRONT VIEW R SIDE V
D
L| FJ I ©
TOP VIEW
w O —=]
_T_
FRONT VIEW R SIDE V
FREEHAND NAME |°W¢| 8
SKETCHING FILE___ sEC DATE

TOP VIEW
w f=—p—
\ S
FRONT VIEW R SIDE VIEW
FREEHAND NAME |°m=| 5
SKETCHING _ FILE _ SEGC DATE
Chapter 13: Problems 9 and 10
Chapter 13: Problems 11 and 12
___T.
TOP VIEW
1 w D ]
I
\ |
FRONT VIEW R SIDE V
* (@
TOP VIEW
W | D |
|
H
| I I o
FRONT VIEW R SIDE V
FREEHAND NAME |m| 6
|_skETcHiNG FILE _SEC DATE

13



TOP VIEW

l—-—w

FRONT VIEW

R SIDE V

TOP VIEW

w

-
A

|

[

1
1\

et £ ]

TOP VIEW
w

"

T

la— 1 —]

]
FRONT VIEW

R SIDE V

®

I—-——w

(N1
D

\

FRONT VIEW R SICE V
FREEHAND NAME |°m=| 9
SKETCHING FILE —SEC DATE
Chapter 13: Problems 17 and 18
Chapter 13: Problems 21 and 22
# Q7 @
TOFP VIEW
I-——- W et [
T O
FRONT VIEW R SIDE V
T T
(il @
TP VIEW
w D—I
&by
H
—— -
FRONT VIEW R SIDE V
FREEHAND NAME |°m=|-| 1
SKETCHING FILE SEC _DATE

FRONT VIEW R SIDE V
FREEHAND NAME Ianmsl.‘ O
SKETCHING FILE SEC DATE
Chapter 13: Problems 19 and 20
Chapter 13: Problems 23 and 24
e I §i @)
TOP VIEW
___________T If/ ~
myupen i Spenpergs R O ®
il __L ~L
FRONT VIEW R SIDE ¥
I
D
L|:I @@) |
|
TOP VIEW
w D
1
I 3 I )
I 1 | —1_ - |
s | H |-:_|_:.|
T PR
Co O
FRONT VIEW R SIDE V
FREEMAND NAME Iemn:l.l 2
SKETCHING FE SEC DATE

14




()

)

ORTHOGRAPHIC NAME oRADE
SKETCHING FILE SEC DATE I |‘I 3
Chapter 13: Problems 25 and 26
Chapter 13: Problems 29 and 30
L ||
1
i
|
NAME |M|—I 5

ORTHOGRAPHIC NAME

SKETCHING FILE SEC DATE

=14

Chapter 13: Problems 27 and 28
Chapter 13: Problems 31 and 32

&

ORTHOGRAPHIC NAME

SKETCHING FILE____SEC DATE

QORTHOGRAPHIC
SKE FILE SEC DATE

16

15



=)

L
YO TN -
|

ORTHOSRAPHIC  [NAME e ™17
Chapter 13: Problems 33 and 34
Chapter 13: Problems 37 and 38
| | |
VZ
A
QRTIoTRAPHIC NAME o ™19

ORTHOGRAPHIC NAME |mm|.] 5
SKETCHING FILE SEC DATE
Chapter 13: Problems 35 and 36
Chapter 13: Problems 39 and 40
| |
1 l I I | 1
i ' I
| |
L | P
FIOTETS  [ReEe spe o 720

16




()

.

s

5
185
®

IS U ST
L r
ORTHOGRAPHIC MAME |um|2 1
SKETCHING __[FILE _ SEC DATE

Chapter 13: Problems 41 and 42
Chapter 13: Problems 45 and 46

g s el

.o S

ORTHOGRAPHIC NAME
SKETCHING FILE SEC DATE

23

QRIUOSRAPHIC | Fie  sec  oare [*]22
Chapter 13: Problems 43 and 44
Chapter 13: Problems 47 and 48
|
1
|
| |
T
I l
1 1
(I |
I 1
SRIVSSRATM® | Pile  sec ot Te4

17




ORTHOGRAPHIC NAME

FEGRE™ e see  pae ™25
Chapter 13: Problems 49 and 50
Chapter 13: Problems 53 and 54
|
- @
1 1
_.+..—
S M
e
Hiwime
TSR [Me seo _owre |7

SKETCHING FILE___SFC____ DATE |m"|26
Chapter 13: Problems 51 and 52
Chapter 13: Problems 55 and 56
SEE o
1
— 1 —
| |
[
1 [ - B
oo
1 |
P S Y e 7E

18




)

()

®

L

| p— —I
l:_:| S W B

'''''' 1

S s SEC _ DATE [~g|
Chapter 13: Problems 57 and 58
Chapter 13: Problems 61 and 62
rH .“./
| I |
| |
| t
| :
l I
QRIUOSRAT®  [Fte” sec  owre ™31

SRS [ME seo o ™30
Chapter 13: Problems 59 and 60
Chapter 13: Problems 63 and 64
SRLSW™ e sec o ™32

19




g ~~ ~

|vd| xooz v 100 13N3g SNVYD ZZ 001 23S €1 ¥ILAVHD ¥ NOIS3Q M AM |sa| xoo0z ‘¥ 030 NVOINN3H WIF ZZ 001 235 €1 H3LdVHD ‘€ NOISIG
o o
= =
[/ s IR )
L O MIIA 3qis ] MIIA 1NOHA
| || AQ
rrr A . on N | _ ]
- — i T .
__— — = 1 1 “ "
| W O 1 1 1 _ _ '
£ 5, R B B
=] _ m m 1
= O
(R
3zis 3Enoa B F MIIA do1
a3uinozy 8 -1
q33LS ObLY @ | MIIA dOL
3ONIH | — |
I L
m f 3ZIS TINA T1¥0S + -
azunoIY 9
3318
a3yine3y = dNY1D NIVid
J331S oF i
Nid e

—Nﬂ_ X002 ¥ oSnv SIAVHEO MNVHA ZZ2 001 23S i ¥3ldVvHD *Z NOIS3a _—.Q_ XO0Z 'V 100 13N38 SNYED ZZ 00l 035 oL HALAVHD i1 roIsad
‘ a3dNOIN 8
Jzs Tind - OV4—NOMI_1SVD MIIA 3015 ¥ MIIA LNOHA
133008
| | |
MIA 3AIS 1HOW M3IA LNOH3

i
| ¢ | [

\ M3IA dOL

JZis 37aNn0qa -3TVOS
dHV1D ON3I—ANNOA

Chapter 13: Design 2
Chapter 13: Design 1

20




	DOC042007

