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INTRODUCTLON

Several impcrtant talents have been found to
be.very necessary for success in training for good
jobs with a fubure. Your ability in these skills
mey be measured and used as indicators of your chances
of success abt different times during your lifetime.
Therefore, how well you do in life may depend on how

well you master these exercises.

This booklet is the second in fhis séri_es and
continues the abétract reasoning and spatial relations
exercises of Part A. In addition, it contains exercises
on basic mechanics and electricity. Pi‘actice in doing
these exercises should increase your ‘ability to succeed

in important training programs later on.
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Part A of the Vocational Talent Exercises contained the following exercises:
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| Getiing the Idea (Abstract Reasoning--Part 1)

Seeing Things in Two Dimensions (2-D Visualization--Part 1) |
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Seeing Things in Two Dimensions (2-D Visualization--Part. 2)
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BExercisze 7

TECHNICAL INFORMATION EXERCISE
Part 1

Fere is an exércise on basic information about mechanies, aviation, electrici+y,
and electronics. Choose the correct answer and draw a cirele around its letter.

AC 1s a type of
A. electric current.

l. Which of these might hold about Te
five quarts of oil?

A, Lawn mower

B. Jet airpleane
C. Heavy truck
Y. Passenger car

B. bolt design.

C. airplane engine.,
D. automobile fuel.
E. wood glue.,

2. Tenpenny is a size of

E. O0il furnace
8. A distributor is found on

A, a sewing machine,
A. screw, B. a refrigerator.
B. nail. ‘C. an automobile,
C. nut. D. a lathe. '
D. bolt. E, & radio.
E. tap.

9. A plumb line is often used by

A. an electrician.
B. a carpenter.

3. A vapor lock will cause an
automobile to

A. stall., , C. @& mechanic.

B. accelerate. D. a truckdriver.
- C. knock. - . BE. & riveter.

D. miss. '

E. overheat. 10. An awl is u.sed‘ to

A, grind metal.
B. shape wood.

h, A rheostat can be used to vary

A. electric current. , C. punch holes.
B. gas mixtures. ; D. drive nails.
C. water pressure. E. cut paper.

D, o0il heat.
E. motor wear.

1l. Airplane flaps are found on the

A, tail.
5. The fan belt oftten also turns t/he B. twings.
A. vheels. ' C. radio.
B. gears. _, D. generator. |
C. starter. E. instrument panel.

D. generator.

E. camshaft. 12, Meny radio tubes have a

A, commutator.

6. A baseball bat could easily be

B. magneto.
made with a C. condenser.
A. chisel. : D. plate.
B. plane. E. transformer.
C. 1lathe. ' '
D. knife.
E., axe,
©5 =




13.

1k,

15,

16.

17.

In flying an airplane, the
ailerons ere used to

A. bank the wings.

B, slow down on landing.
C. stop the landing roll.
D, dive the plane,

E, mske it climb, =

Gears of different sizes aré found

in the automobile

A, generator.

B, brake drums.

C. menifold,

D, ‘transmission,

B, universal joint.

Gauges are used to

A, set screws.
B, pull nails.
C. hammer metal, -
D, cut threads.
BE., measure.

Static electricity can be caused by

A, pressure.

B. friction.

C. cold.

D. lubrication,
E, none of these.

19.

20.

The fuel tanke in a large commercial 23.

airplene are usually in the

A, tall,

B. cockpit.

C. englnes,

D, fuselage.

E. none of these.

Epoxy is & kind of

A, waxX.
B, lubricant,
C. glue.
D, fuel.

H. tool.

2k,

-6 -

Answers are given in the back of the booklet.

A common voltage for house wiring»

systems 1s
A. 25,
BQ’ 50‘ »
C. 150,
Do 300.

E. none of 'i-hese. o |

A nmonkey wrench 1é a_lvays

A, small.

B. expenslve,
C. adjustable.
D ) heavyo

E., £flexlble.

Which of these is not & wrench?

A, Open-end
B. Socket
C. Box~end
D, Torque
E. Ball peen

A screw with a four-way slot. is
usually called v

A, offset.
B. Jack.
C e dovetailo
D, mill,

E . Hlillips "'type )

A crowbar is designed for

A. punching holes.
B, setting screws.

C. prying.
D, drilling.
B, ’cutting.

A disphragm will often be found
in a

A, fuel pump.

Bo 'l'-iI'E. '

C. brake,

D, transmission.
E. fuel gauge.




Exercise 8
GETTING THE IDEA o
~ (Abstract Reasoning--Part 3)

Most of the problems in this exercise are the seme type as the
~ problems you ‘solved in Part A. All the rules and prino:lples ot_‘
abstract reaso'ning‘ you 'have harned so far will be used. Please go

vack to Exercise 4 in Part A and review it.

You must be very careful in doing this exercise. Study the
problem and détermine what rule or principle you have ,to follow to
get the correct answer. There will be some problems which will use

a new principle. Take your time and study the | problem carefully.

As you do this exercise, ask yourself these questions. _
1. Does +the problem use the principle of direction? If so, wh:l.ch
| direction?
2. Are the figures increasing or decreasing in size?

3. Does the problem combine the principles of direction and size?

If the problem you are working on does not fit any of these

questions, then try to f'gure out the new rule or principle.

Remember, the answer to each sbstract reasoning pi~oblem completes
a pattern. Just like a Jigsaw puzzle, the answer which goes in the
box with the question mark will fit“bec‘ause it is the right size and

shape and is in the correct position.
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Answers are given in the back of the bo~klet.
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Exercise 9

SEEING THINGS IN TWO DIMENSIONS
(2-D Visuelization--Part 3)

Here are three more drills to 5give you practice in

seeing th:!.ngs in two dimensions.

Before you start on these drills, please refresh your
memory on what you should do by looking back at Exércises 2

and 5 in Part A of these Vocational Talent Exercises.

When you have finished your réview, go on to fhe
drills that follow. |

Remember that there is only one correct answer. - It
must look like the drawing in the box to the 1eft ..of the

five boxes.

Circle the correct answer for each item. When you
have finished with each drill, check your anawers in the

back of the booklet.
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Answers are given in the back of the booklet.




Drill 2
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Answers are given in the back of the booklet.




Drill 3
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Answers are given in the back of the booklet,
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Exercise 10 ,
TECHNICAL, INFORMATION EXERCISE
Part 2

Here is an exercise on btwsic information about mechanics, aviation ’ electric;l.ﬁ'y 9
and electronics. Choose the correct answer and draw a circle around its letter.

1. O0il is used to | T. A ground is of‘ten foﬁnd. in
A. reduce friction. : A. a brake system. |
B. lessen movement. | B. a hydraulic 1lift.
C. clean dirt. C. a clutch. o
D. eliminate weight. D. an electric circuit.
E. none of these. 'E. a hand pump.
2, Welding is often done with 8. An amplifier is found in
A, ethyl gas. ‘ A, a television set.
B. acetylene gas, B. a lathe.
C. methane, ' C. a battery. ,
D. gasoline. D. an air conditioner.
E. kerosene. | E. a dishwasher.
3. An overheated engine can ' 9. Magnets have
develop a frozen A. poles.
A. wheel. B. cylinders.
B. radiator. C. plates.
C. brake, D. cams,
D. cam, E. grids.
‘B, piston.

| 10. Phillips is 2 kind of
h, "D" cells can be found in -

A, nail.
A. automobiles., B. rivet.
B. trucks. C. nut.
C. washing machines. D. screw.
D. flashlights. E. bolt.

E. generators.

1l. A manifold is found on
5. A blown head gasket will reduce

pressuré in the . an aubomobile engine.

A

B. a radio.
A. radiator. C. a television set.
B. brake lining. D. a washing machine.
E

C. battery. . & Can opener.
D. gas line.

E. cylinders. 12. The current flow from a battery

: is measured in
6. Ball peen is a kind of

A, farads.
A, saw. B. henrys,
B. hammer. C. volts.
C. drill. D. watts.
D. battery. E. amperes.
E. radio.

- 15 -




13.

1k,

15.

16.

17.

18,

Akcircuit'breaker often does the
work of a

A, comutator,
B. coil.

C. voltmeter.
D, conderser.
E.

fuse.,

Hydraulic fluid is often used in
an automobile ’

A, differential.

B. brake system.

C. battery.

D, radiator.
rear end,

E.

DC stands for

A,
B.

drill compress.
disc cutter.

C. direct current.
D, dry cell.
E. none of these,

Number 2 fuel oil can be used by

A,
B.

an ordinary automobile,
g diesel engine.

C. a lawn mower.
D. a power saw.
E. none of thesc,

The voltage of a five=-cell
flashlight will usually be about

Ao 3 ]
B. 5.
Co T%i
D, 12s.
E, 15.

Which of these can be used
as a lubricant?

A, Castor oil

B. Petroleum

C. Whale oil

D. Graphite

B, All of the above

19.

20.

2l.

22,

23.

2k,

- 16 -

Answers are

Tungsten éarbide is used in the
manufacture of

A. gas.

B. plastic.

C. tools.

D. fuels.

E, none of these.

An alloy is usually made of

A, steel.

B. copper.

C. salt.,

D. two or more metals.
E. none of these,

A ripsaw would be used to cut

A, steel.
B. wood,
C. paper.
D. Dbrass.
E., plastic.

Hydramatic is a common type of

A, brake,

‘B, differential.
C. engine,

D. tire.

E, transmission.

A starter motor will usually
have

A, a valve seat.

B. an armature.

C. a vacuum gauge.
D. a rocker arm.

E, an expander ring.

Batteries have

A, inductors.
B. capacitors.
C. terminals.,
D. resistors.
E. relays.

given in the back of the booklet.
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"Exercise 11

SEEING THINGS IN THREE DIMENSIONS
(Block Counting=--Part 1)

Another important method of reasoning is found in
block counting. The purpose of this exercise is to show
how to count 2ll the blocks in a drawing even though

some of the blocks will not be visible.

Look at the two drawings below:

The drawing on the left shows four blocks. Taey
are all visible. In the drawing on the right you can
see only three blocks, but you know there are really
four. The figure on the right can be made by putting

the No. 2 block on top of the No. 4 block.

- 17 -
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The drewing on the left in the above example
shows four stacks with three blocks in each stack.
This means that there are twelve blocks in the

drawing.

Look at ‘the drawing on the right. It is the
same as the left one except that the No. 4 stack
has been moved to the rear of stack No. 2. Although
you cannot see the two bottom blocks in stack No. b,
you know they are there and should be counted. In
other words, in the drawing to the right, parts of
ten blocks are in sight. The other two to make up

the total of twelve are out of sight in stack No. 4.




L
b
=

q

P

,m
(o]
2

o]
(1]]
1]
(a |
(1)]
o
=
1]

M
]
-~
L
W

-
(¢]
m

\\

A\ N\

b\ 0\

There are three stacks with three layers of blocks

This makes nine

and three stacks with two layers.

There=-

blocks on the left and six blocks on the right.
fore, the total number of blocks is fifteen.




Another way to count the number

of blocks can be illustrated with

the drawing to the right:

Instead of counting the number

of blocks in each stack, count how
many are in each layer. The bottom
layer has nine blocks, the second

layer has four blocks, and the tbp

layer has one block. When added

"/y%/
<

Z|

all together there is a total of

fourteen blocks.

When you count these same blocks by stacks, ‘you find that
the tallest stack has three blocks. There are three stacks with
two blocks each, which makes six more. There are also five single
blocks. When you add all these together, you get the total number

of blocks in the drawing, which is rourteen.

Use whichever way is easier for you.' You can check

your answers by using both methods.

Look at the piles of blocks in the drill that follows and
write the correct number of blocks in the space under each pile.
All the blocks in each drawing are the same size and shape. If
there is more than one layer of blocks, each block in the second
layer will be on top of another block. The top block of each

stack is visible.
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Answers are given in the back of the booklet.




DRILL 2

given in the back of the booklet.
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Exercise 12

TECHNICAL INFORMATION EXERCISE

Part 3

Here is an exercise on basic informetion sbout mechanics, aviation, electricity,

and electronics.

1.

'2.

Material can be held steady Te
by clamping in a
A. Vise.

B. trowel.
C. T=-square,
D, set screw.

E. gauge.
8.
A block and tackle is used for
A. ' 1ifting.
B, Jdrilling.
C. cutting.
D. polishing.
E. none of these.
. B : 9.
Brakes often
A, stall.
B. wvanish.
C. slide.
D. knock.
E., <fade,
10.
A voltmeter measures
A. ' temperature.
B. electricity.
C. stress.
D, distance.
E. hardness.
11.
An electric light bulb contains a
A, fPilament.
B. battery.
C.. Zfuse,
D, coil.
E. condenser.
A cold chisel would be used to 12,

A. join metal.
B. set screws.
C. polish wood.
D, cut metal.
E. weld.

-2l -

Choose the correct answer and draw a circle around its letter.

Compressed gas will be found in

A, a refrigerator.

B. a generator. .
C. an electric motor.
D. an amplifier.

E. a hydraulic brake.

A fulerum is used with a

A, knife,
B. hammer,
C. lever,

D. compressor.
E. electric motor.

A cam will be fbuhd in

A. & voltmeter.

B. an awl.

C. an automobile engine.
D. & rheostat.

E. a generator.

Ailerons are found on

A, trucks.

B. lathes.

C. pumps.

D. lawn mowers.
E. ailrplanes.

An automobile engine block
contains the

A. cylinders.

B. brake drums.

C. carburetor.

D. distributor.

E. voltage regulator.

Jig is a type of
A. hazmer,

B. drill.
C. anvil.
D. saw.

E. chisel.
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13. A transformer may be used to change 19. Holes can be drilled with a

A. capacitance. A. brace and bit.
B. voltage. B. chisel.
C. resistance. C. plane,
D. hydreaulic pressure. D. awl.
E. radiation. E. punch.
14, Celipers are used for 20, Caulking compound is usei fox
A, measuring. A. greasing machines.,
B. drilling. B. gluing wood.
C. cutting. C. oiling tools.
D. grinding. D, drilling holes.
E. polishing. E. filling cracks.
15. Which kind of hamer is used to 21. Taps are usually used with
pull nails? A, Piles. : .
A, Sledge B. dies.
B. Claw hammer C. chisels.
C. Mallet D, micrometers.
D. Brass hammer E. drills..

E. Ball peen hammer

A 22, The flywheel on an automobile
16. Bolts have _ engine will usually be located

A. points. at the rear of the

B. hinges. A. connecting rod.
C. threads. B, drive shaft.
D. handles. C. camshaft,
E. none of these. D. crankshaft.
B

rocker arm.

17. Joints are often sealed with a
23, A commtator will be found on

A. lubricant.

B. wax. A. an oscilloscope.
C. 1liquid. B. a battery.

D. gasket. C. &a generator.

E. none of these. D. & clutch.

_ BE. a carburetor.
18. Paint brushes are often cleaned with

A. lubricants. ol, Which of these will have magnets?

B. solvents. A. Telephone
C. petroleum. B. Microphone
D. oxidizers. C. Loud speaker
E., none of these. D. Generator

E. All of these

-25 -

Answers are given in the back of the booklet.
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Exercise 13

GETTING THE IDEA
(Abstract Reasoning--Part 4)

In Exercise 1 you found the relationships between
figures that were turning clockwise or counterclockwise.
In Exercise 4 you found relationships between figures

that were getting larger or smaller as well as turning.

Now we will show you how to find relationships between
a series of numbers. For instance, what is the relation-

ship between the numbers in this series?
1, 2, 3, 4, 5, and .so on

Each number is one larger than the number to its
left. If»they grow bigger two et a time, then the series

would look like this:
1, 3, 5 T, 9, and so on

It is a simple matter in a series such as this to
5 figure out what the next number would be. In the first
example, the next number would be 6 . In the second

example, it would be 11 .

- 26 =
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Sometimes the numbers will get smaller, like this:

8 T, 6, 5 M

The answer is 3 ..

There are many ways to meske a series. Sometimes the

number is double the one to its left, like this:

1, 2, 4 8 16

The answer 1is 32 .

Sometimes the series is made by adding an increasing
number each time. In the exemple below, first one is added,

then two, then three, zand so on:

L, 2, 4k T, 13,

The next number is 16 .

Now try to figure out the answers to the problems in
Drill 1. What you do is to figure out how the numbers in
the series are increasing or decreasing and what the next
number would be when you continue in the éame way. Write

the next number in the blank to the right.




3)
L)
5)
6)
7)
8)
9)
10)
11)
12)
13)
1)
15)

16)

2,

2,

3

10,

12,

22,

63,

ol

3,

o,

23

13,

65,

27,

20,

215

3,

L,

22

9,
“10,

23,

62,

26,

21,

10,

18,

60,

22,

23,

235

L,
6,

Ts

2k,
61,
28,

9,

18,

15,

23,

225

17,

26,

49,

Ds

8,

9,

T»

6,

25,

60,

30,

12,

15,

20,

28,

50,

12,

29,

L5,

6,

10,

29,

32,

15,

12,

25,

33,

Drill 1

17)
18)
19)
20)
21)
22)
23)
ol )
25)
26)
27)
28)
29)
30)
31)

32')

. 11 in the next number of the seriesin the

15,

67,

38,

43,

6,

1,

795

70,

97,

22,

225

61,

L,

63,

oTs

56,

- space to ‘the right.

19,
70,
k2,
41,
TL,
35

| 83,
T2
%,
LT,
21,
6k,
k9,
60,
235

235

23,

T3,

,%,

39,

66,

23

8T,

8o,

95,

yo,

17,

67,

5k,

oT»

Lo,

20,

Turn to page 39 to check your answers.

-28 =

27,

T€s

20,

37s

61,

Ts

91,

85,

37,

13,

70,

29,

5k,

3L,
;
Sk
35,
565

9
955
90,
93;
32,

9
3
64,

oL,

by,




Drill 2

‘"Fill in the next number of the series in the space to the right.

l) l, 2, ll" 7, ll’ ——— 17) l, 2, ll', 8, 16,
2) 15, 16, 18, 21, 25, : 18) 64, 32, 16, 8, &,
3) 2""’ 23, 21, 18’ lll" oo —— 19) 3, ll', 6, 10, 18,

—_— 20) 65, 33, 17, 9, 5

\m 21) 5’ 6, 8

4) 31, 36, 34 31, =27,

5) 1, 3, 6, 10, 15,

—_— 8, 12, 20,
6) 56, 58, 61, 65, TO, ___ 22) T, 9, 13, 21, 3T,
7) 35, 33, 30, 26, 21, _____ 23) 66, 34, 18, 10, 6,
8) 48, 46, 43, 39, 34, __ 24) 34, 18, 10, G, K,
9) 2, 4 8 1 22, __ 25) 69, ;r.l, 75, 81, 89,
10) 15, 17, 21, 2T, 35, __ 26) L4, 6, 9, 13, 18,
11) 24, 26, 30, 36,. Wy, 27) 58, 55, 49, ko, 28,
12) 66, '6l+, 60, 54, U6, 28) 148, L2, 35, 27, 18,
13) 719, T7, T3, 67, 59, _____ 29) 717, Tl, 63, 53, ki,
14) 95, 93, &3, 83, 5, ____ 30) 84, 83, 80, 75, 68,
15) 3, 6, 12, 21, 33, ____ 31) 65, 67, Tl, TT» 85,
16) 5, 8, 14, 23, 35, '____ 32) 97, 9%, 90, 85, 79,

Turn to page 39 to check youi' answerse.
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Exercise 1k

SEEING THINGS IN THREE DIMENSIONS
(Block Counting--Part 2)

This is another exercise to give you practice in

visualizing things in three dimensions.

Please go back over the instruections given in

Exercise 1. and work some of the problems again.

When you count the Plocks, you should.reméﬁber
the following rules:

(1) All the blocks in each drawing are
the same size and shape

(2) The top block in each stack is

| visible

(3) If there is more than one layer, the
stack goes all the way down to the

bottom. .

Now go on to the next page.
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swers are given in the back of the booklet.
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Exercise 15
TECHNICAT, INFORMATION EXERCISE

Part L

Here is an exercise on basic information about meciza.nics , aviation, electricity,
and electronics. Choose the correct answer and draw a circle around its letter.

1. Rivets are usually made of T. In an automobile, electricity is
A. metal. obtalned frpm the
B. wood. A, distributor.
C. clay. B. generator.
D. paper. C. relay.
E. plastic. D. spark plugs.

E. rheostat.

2., Open-end is & type of - |
8. A block and tackle always has

A, nail.
B. screw. A, canms.
C. wrench, B. ges&re.
D. hammer, C. springs.
E., saw. D, pulleys.
| | E. locks.
3. Electric circuits are often kept
from overloading by use of 9. A vise 1s used to
A, colls. A. polish wood.
B, rheostats. B. hold material.
C. <fuses. , C. set screws.
D, capacitors. D. pull nails.
E. magnetoes., E., drill holes.
L, A Fflooding carburetor is using 10. Ratchet is a kind of
too much A
. wrench.
A, air, ' R, hammer,
B. gasoline, C. drill.
C. heat. D. motor.
D. pressure, E. brake.
E. water,
_ 11, A transistor works somewhat like a
5. Neon is often used in A. battery.
A, welding, B. capacitor.
' B. light fixtures. C. coil.
' C. lubrication. D. generator.
D. engines. | E. ‘tube.

E. soldering.

12. A hacksaw is designed for cutting
6. A carpeater’s plane 1s used A

. leather.
to smooth | B. paper.
A, plastic. C. stone.
B. paper. ' D. metal.
C. metal, E. wood.
D. wood,
E., cloth.




:
|
E
g.

13. Acid is found in an automobile 19. Water power can produce electricity

A. transmission. by means of a

B. differential. A, motor.

C. battery. B. battery.
D. voltage regulator, C. amplifier,
E. none of these, D, grid.

E. generator,

14, Protractors measure
20, A Geiger counter is used to

A. heat. -

B. angles. A, count compounds.
C. pressure. ' B. measure speed.
D, distance, ¢, detect radiation.
E. hardness. - D. measure distance.

, E. measure electricity.
15. A spark caused by a short circuit will

generate 21, An auger is used to

A, heat. A. smooth wood.

B. radio waves. B, cut paper.

C. television waves. C. turn a bolt.

D, static. D, drill holes.

E., all of these, E. measure something,
16, Leverage is exerted by 20, Soldering is used to

A. a wrench, A. polish metal.

Bo an anv:llo’ Bo decorateo

C. a fuse, C. Jjoin pieces of metal,

D., a ball peen haymmer, . D, clean wood.

B, none of these. E., remove waxX.
17. Dovetail is a type of 23, Burned gases escape from an engine

A, joint, through the

B, wrench, A, carburetor.

C. hammer, B. gasket.

D, screwdriver, ‘ C. manifold.

E. vise, - D, piston.

E., throttle.
18, Which of these are hydraulic devices?

A, Condensers ok, A bolt is usually used with a

B. Transistors A, flange.
C. Rectifiers B. spline.
D, Vacuum tubes C. Dbevel.
E. None of these 4 D. nail.
E. nut,
- 35 -
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Exercise 7
Item
No. Answer
1 D
2 B
3 A
1} A
5 D
6 C
T A
8 C
9 B
10 C
11 B
12 D

ANSWERS

@la.nation

Most passenger car engines hold between four and
six quarts of oil in their lubricating system.

Nail sizes are measured in "pennies." Originally
the number of pennies was the price for a hundred.
Now pennies indicate size,

When a vapor lock forms in the gasoline supply line
of an automobile, no gasoline can get by it to the
carburetor. This causes the car to stall for lack
of fuel. ‘

A rheostat is a wvariable electrical resistance. When
the setting of the rheostat is changed the amount of
current in the circuit is raised or lowered.

The primary purpose of ‘the fan belt is to drive the
fan which draws air through the radiator of the car.
In many cars it turns the generator or alternator also.

Anything round, like a baseball bat, is probably
made on a wood lathe. The lathe turns the wood round
and. round at high speed. A cutter is held against
the spinning wood wrtil it is the proper shape.

AC is a type of electric current. It stands for
alternating current.

The automobile distributor is part of its ignition
system. Tt controls the firing of the spark plugs
in proper time with the pistons.

A carpenter would use a plumb line to square up a
wall.

An awl is for punching holes. It is like a heavy
straight needle with a handle.

Airplane flaps are on the wings to help reduce
speed on landing.

The plate or anode is the principal electrode to
which the electron stream is attracted in a radio tube.
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JTtem
No. Answer
13 A
14 D
15 E
16 B
17 E
18 c
19 E
20 c
21 E
22 E
23 C
2l A

it S g e T PSS RIS Ky Y AR Bl ot e bttt s i e Lsia R T

Explanation

Answers to Exercise T

Ailerons are control flaps on the wings of airplanes
used for tipping or banking the plane right or left

when turning in the air.

The transmission is the name for the complicated set
of gears used in an automobile for changing the

speed and direction of power flow.

There are many kinds of gauges. They are all used

to measure something.

Static electricity can be caused by friction. In
winter you can generate static enough to get a
slight shock when you shuffle across a rug.

Fuel tanks in large commercial airplanes are
usually in the wings, so none of the answers is

correct.

Epoxy is & type of glue using two liquids which will
not act alone,.but when .combined form a. very strong

adhesive.

In the United States the usual house current

voltage is 110 volts.

A monkey wrench can be large or small, cheap or
expensive, heavy or light, or fixed or flexible,

but it is always adjustable.

There is no ball peen wrench, but there is a ball
peen hammer., Its head is flat on one side and

round on the other.

A Phillips-type screw requires a special Phillips=-
type screwdriver which will match the four-way

slot in the screw head.

A crowbar is a long steel rod which has a flattened

end used for prying.

There are many kinds of fuel pumps.

The most common

variety has & disphragm as part of the pump.
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Exercise 8 ANSWERS

R A i ashdh At A AR

Item
No. Answer Explanation

1 E  The figures in both rows turn the same amount and direction.

2 A The figures in both rows get smaller and turn the same amount and
direction.

B The second row turns in the opposite direction from the first row.
L B Both rows increase in size and turn the same amount and direction.

5 C Here is a problem with a new principle. The first row shows two
halves of a box coming together. The second row shows halves of
a circle coming together.

6 B Al]l the triangles on the left of each box move downward, and all the
triangles on the right of each box move upward.

T D The first row decreases in size and turns clockwise. The second row
increases in size and turns counterclockwise.

8 B In both rows the figures in each box move downward on the left and
upward on the right. Notice which half of the figures in the second
row is darkened.

9 C The figures in both rows are turning the same amount clockwise.

10 D In the top row, two halves of a circle come together. The figure
in the second row is like a box being split in half.

11 A The figures in both rows are decreasing in size. The second row is
turning opposite to the first row but turning the same amount.

12 C In this problem the square does not move. The triangle moves from
left to right in both rows, and moves from behind the square.

13 A The triangle in the second row moves like the square in the first
row. The hexagon in the second row moves like the circle.

14 B The figures in the first row increase in size and turn clockwise.
In the second row they decrease in size and turn counterclockwise.

15 D Notice the relative motion of the two figures.

16 E The first row is decreasing, counterclockwise; the second row is
increasing, counterclockwise.

17 B This one is a little tricky. In the first row the circle moves
from top left to bottom right, while the square moves straight up.
In the second row the square moves from bottom left to top right
and the eircle moves straight down.

18 A In the first row the triangle moves up over the circle. In the
second row the triangle moves down over the square.
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Answers to Exercises

ANSWERS 9’ 11, 13, and lll'
Exercise 9 Exercise 13
Drill 1 Drill 2 Drill 3 Drill 1
l. D l. E l1. D 1. T 12, 38 23. 99
2. B 2. A 2. B 2. 12 13. 40 24k, 95
3. C 3. C 3. E 3. 13 4, 2 25. 92
k, A hk, D h, A L, 5 15. 35 26. 27
5. E 5 B 5 C 50 2 16. 37 2T 5
6. D 6. B 6. B 6. 27 17. 35 28. T6
Te A T A T E T. 58 18. 82 29. 69
8. B 8. C 8. D 8. 34 19. 58 30. 48
9, C 9. A 9. C 9. 18 20. 33 31. 37
10, E 10. E 10. D 10. 9 2l. 51 32. 41
11. 30 2. 11
Exercise 10 Drill 2
See answers on pages 40 and 41 ;—: -;-g -}g: 131-2 2131-: );
3. 9 14, 65 25. 99
h, 22 15. 48 26. 24
2. 2%. - 16. 50 2'8(. lg
P ( 17, 32 20.
Exercise 11 g' ;_g 18. ﬁ 20, 27
. . 9. 3 30. 59
Drill 1 Drill 2 Drill 18' 131.2 20. 32 g;_' %
1. 8 1. 8 1. 9 - B 2L *
2, 1l 2, 11 2. 18 | ll ok 22. 69
3. 12 3. 15 3. 12
L, 1k L, 13 Lk, 11
5' 13 50 21 50 1 .
z lg ¢ 13 z: 12 Exercise 14
Te 1 T. 12 To 1 .
8. 19 8. 8 8. 1o Drill 1 Drill 2 Drill 3
9. 17 9. 16 9. 18 1. 1y 1. 1k 1. 16
10. 13 10. 10 10.. lll- ' 2, 16 2, 16 2, 15
:L-Lo lll' llo 15 ll. 12 3' lo 3' 9 3' 13
2. 12 12. 20 2. 1 h, 18 b, 16 k. 16
5. 1k 5. 1k 5. 14
Exercise 12 e 2 e 2 e 2
8. 13 8. 18 8. 1k
See answers on pages 42 and 43 9. 16 9. 15 9. 16
10. 19 10. 21 10, 11
1. 14 11. 14 11. 15
12, 18 la2. 17 12, 26
Exercise 15
See answers on pages 44 and 45
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Exercise 10
Tten
No. Answer
1 A
2 B
3 E
b D
5 B
6 B
T D
8 A
9 A
10 D
11 A
12 B

ANSWERS

Mlana.t ion

0il is used to reduce friction between moving metal
Parts in most machinery.

Many gases may be used in welding, but acetylene
gas is the most common one. It hegbs and burns
the metal.

A piston is said to "freeze™ when it sticks inside
the engine block. This is usually caused by
overheating.

"D" cells are dry cell storage batteries usually used
in flashlights.

The head gasket is used to seal the cylinder head
to the cylinder block. When the head gasket is
blown & leak has developed through it, reducing
the pressure in the cylinder.

A ball peen hammer is flat on one side and ball-
shaped on the other.

An electrical circuit is often grounded so the
current can flow into the ground.

A television set has an amplifier to strengthen
the incoming signal waves.

All magnets have two poles. One end is the positive
pole and the other end is the negative pcle.

A Phillips-head screw has an X-shaped slot in its
head.

In an automobile engine the gas mixture goes in the
intake manifold and burned gases go out the exhaust
manifold.

Current flow is measured in amperes. One ampere is

the current flow produced by one volt acting
through a resistance of one ohm.
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Answers to Exercise 10

Like a fuse, a circuit breaker protects an electric
circuit when overloading occurs, thus avoiding damage

<

The regular brakes in an automobile are usually
controlled by a hydraulic system which uses

DC stands for direct current. The other kind of
current is AC or alternating current. A dry cell,
or a storage battery, gives IC.

A diesel engine does not use gasoline, but uses
less expensive fuels. A common diesel fuel is
called "Number 2 fuel oil".

Flashlight cells, when new, usually provide about
11 wolts - therefore, 5 cells would give 72 volts.

All of these substances are lubrica;n'bs', each with
its own special use.

Tungsten carbide is used in the manufacture of tools
such as the tips of high-speed cutting bits.

An alloy is a mixture of two or more metals.

A ripsaw is a wood saw designed to cut wood easily
One type of automobile transmission is called

The armature is one of the major parts of an electric
starter motor. The armature turns to start the engine.

Item
No., Answer Explanation
33 B
40 the circuit.
14 B
hydraunlic fluid.
15 c
16 B
17 C
18 E
19 c
20 D
el B
along the grain.
22 E
Hydramatic.
23 B
2k ¢

The terminals of the battery are the points at which
the wires connect to it to form an electric circuit.

..})+]_ -
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Exercise 12

Item

No. Answer
1 A
2 A
3 E
b B
5 A
6 D
T A
8 C
9 C

10 B

11 A

12 D

13 B-

14 A

ANSWERS

lanation

A vise is used by a machinist or carpenter to clamp
his materials and hold them steady while he works
on them.

A block and tackle is uced to increase the mechanical
advantage when lifting or hauling things.

Brakes fade on fast stops because they heat up. When

this happens some of the braking power is lost after
the brakes are applied.

A voltmeter measures electricity. It measures the
number of volts flowing in an electric circuit.

The filament is a part of all electric light bulbs.
The filament is heated by the electricity until it
is white hot, giving off light.

Cold chisels are designed to cut metal that has not
been heated.

Refrigerators uéually contain compressed gas in
their cooling system.

A fulerum is a fixed point of support for a lever.

The cams on the camshaft of an automobile engine
cause the valves to open and close.

Airplanes have ailerons on their wings to make them
tip or bank.

The cylinders are in the automobile engine block.
Fuel ignites in the cylinders to drive the automobile.

A jigsaw is used to cut along curved and irregular
lines. The blade of a jigsaw is very narrow and is
moved up and down.

A transformer is used tc raise or lower voltage.
Calipers are instruments with two legs used by
machinists and carpenters to measure thickness or

diameter. There are outside calipers and insider
calipers.
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Answers to Exercise 12

Item
No. Answer Explanation

15 B The claws of the claw hammer are designed to pull
nails.
16 C Bolts have threads. Threads are usually measured

by the number per inch.

NG D Pressure joints between parts of mechanical equipment
vhich must be teken apart for repair or cleaning
are usually sealed with gaskets.

18 B Solvents are used to clean paintbrushes.

19 A A brace and bit is wused in working with wood. The
brace has moveble jaws for holding bits of various
diameters for cutting holes of different sizes.

20 B Caulking compounds are used to fill cracks. Various
things are used in these compounds, like white lead,
tar, or putty.

21 B Taps and dies go together because they are both used
to cut threads. A tap cuts threads on the inside and
a die cuts threads on the outside.

22 D Most automobiles have their flywheel where the crank-
shaft connects with the clutch or automatic transmission.

23 C A commutator is an important part of any electric
generator which develops direct current.

24 E Magnets are used in many places in electricity and
electronics. The telephone, microphone, loud
speaker, and generator all have either permanent
magnets or electromagnets in them.

I
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ANSWERS

Exercise 15

Item

_No. Answer Explanation

1 A Rivets are usually made of metal. A rivet is put
through a hole and then pounded down to form another
head.

2 c There are many types of wrenches. An open-end
wrench is one of them.

3 C Fuses are so made that they will burn out at a low
current load. This avoids overloads on circuits.

L B A carburetor is used to mix gasoline and air. When
too much gasoline gets into the carburetor it is said
to be flooded.

5 B Neon is-a gas. It is used in long fluorescent
lighting tubes and it glows when an electric current
runs through it.

6 D A carpenter's plane is used to smooth wood by shaving it.

7 B The automobile generator produces electricity for the
car's use. Some kinds of generators are called
alternators.

8 D A block and tackle consists of ropes or chains and
pulleys.

9 B Material is worked on while held in a vise.

10 A A ratchet wrench can turn a bolt faster than does a
regular wrench, if the wrench cannot be turned a full
revolution at a time.

11 E A transistor and a radio tube can do many of the same
things.

12 D A hacksaw is used to cut metal.

\:.-. .
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No. Answer
13 C
1% B
15 E
16 A
17 A
18 B
19 B
20 C
21 D
22 C
23 C
2l B

Answers to Exercise 15

Explanation

Acid is an important part of an automobile battery.
It is mixed with water and other chemicals to meake
the electrolyte (the fluid inside the battery).

Protractors are used for drawing and measuring angles.

When a spark is produced by a short circuit, several
kinds of waves are released. Heat, radio, television,
and static are types of waves that can be produced

by a spark.

Wrenches are used to tighten or loosen nuts and bolts.
The longer the handle on the wrench, the greater the
leverage.

A dovetail joint is a type of ,joint used in caebinet~-
making.

None of the things listed is hydraulic. All of them
are used in:electric. circu:.ts. -

Generators may be turned by water pcwer to produce
electricity.

A Geiger counter is used to measure and detect
radiation.

An auger is used by a carpenter to drill holes in
wood.

Soldering is used to join pieces of metal together.
Solder is a mixture of metals which is melted with
& hot soldering iron and used like glue.

An exhaust manifold connects with each cylinder in
an engine to lead the exhaust gases to the muffler
and tailpipe.

A nut screws on a bolt.
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This is an experimental booklet intended to

- help young people learn basic principles and

concepts of mechanics and technology by means of
a ‘.'series. of aptitude trainiﬁg exércises. The
exercises ére similar to Vaptitude tests except
that an explanation is provided of the underlying
principle governing a particular class of items,

as well as the correct answer.

This booklet is pert of the curriculum and
materials for teaching basic vocational talents
being prepared under Contract OE-5-85-023 with

the United States Office of Education.

Comments and suggestions will be appreciated.
Address &ll correspondence to:

Dr. John T. Deiley, Director
Education Research Project

The George Washington University
1166 19th Street, N.W.
Washington, D.C. 20036
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