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ISO Geometrical Tolerancing 

Exercise 
1 Q1-2

Exercise 1 – ISO Standards System
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ISO Geometrical Tolerancing

Exercise 
1 Q3-4

Exercise 1 – ISO Standards System
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ISO Geometrical Tolerancing

Exercise 1 
Q5-8

Exercise 1 – ISO Standards System
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ISO Geometrical Tolerancing 

Exercise 1 
Q9-15

Exercise 1 – ISO Standards System
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ISO Geometrical Tolerancing  Exercise 2 – Drawing Practices

Exercise 2 
Q1-2
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ISO Geometrical Tolerancing Exercise 2 – Drawing Practices

Exercise 2 
Q3

© SAE In
ter

nati
onal 

- N
ot fo

r D
ist

rib
utio

n



ISO Geometrical Tolerancing Exercise 2 – Drawing Practices

Exercise 2 
Q4-6
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ISO Geometrical Tolerancing Exercise 2 – Drawing Practices

Exercise 2 
Q7-8
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ISO Geometrical Tolerancing  Exercise 2 – Drawing Practices

Exercise 2 
Q9-14
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ISO Geometrical Tolerancing 

Exercise 3 
Q1

1 – Nominal integral feature

2 – Nominal derived feature

1 – Nominal integral feature

1 – Nominal integral feature

5 – Real integral feature

6 – Extracted derived feature

4 – Associated derived feature

3 – Associated integral feature

4 – Associated derived feature

3 – Associated integral feature

Exercise 3 – Structure of GPS and Feature Domains
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ISO Geometrical Tolerancing

Exercise 3 
Q2-4

Exercise 3 – Structure of GPS and Feature Domains
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ISO Geometrical Tolerancing

Exercise 3 
Q5-11

Exercise 3 – Structure of GPS and Feature Domains
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ISO Geometrical Tolerancing

Exercise 4 
Q1

A

Exercise 4 – Geometrical Tolerancing Symbols

H

C

G

B
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ISO Geometrical Tolerancing

Exercise 4 
Q1 continue

Exercise 4 – Geometrical Tolerancing Symbols

K

I

J

L
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ISO Geometrical Tolerancing

Exercise 4 
Q2-4

Exercise 4 – Geometrical Tolerancing Symbols
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ISO Geometrical Tolerancing

Exercise 4 
Q5-8

Exercise 4 – Geometrical Tolerancing Symbols
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ISO Geometrical Tolerancing

Exercise 4 
Q9-11

Exercise 4 – Geometrical Tolerancing Symbols
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ISO Geometrical Tolerancing 

Exercise 4 
Q12-18

Exercise 4 – Geometrical Tolerancing Symbols
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ISO Geometrical Tolerancing 

Exercise 5 
Q1

Exercise 5 – Linear Size and Size Conditions
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ISO Geometrical Tolerancing

Exercise 5 
Q2

Exercise 5 – Linear Size and Size Conditions

8.2 8.6
4.1 4.3

121 119

34 32
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ISO Geometrical Tolerancing

Exercise 5 
Q2 continue

Exercise 5 – Linear Size and Size Conditions

18 18.1
26.2 26.4

12.1 11.9

X
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ISO Geometrical Tolerancing

Exercise 5 
Q3-5

Exercise 5 – Linear Size and Size Conditions
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ISO Geometrical Tolerancing 

Exercise 5 
Q6-10

Exercise 5 – Linear Size and Size Conditions

© SAE In
ter

nati
onal 

- N
ot fo

r D
ist

rib
utio

n



ISO Geometrical Tolerancing 

Exercise 6 
Q1

Exercise 6 – Independency Principle and Envelope Requirement

The envelope principle
By the specification of ISO 2768‐mK‐E: 1989 on the drawing
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ISO Geometrical Tolerancing

Exercise 6 
Q2

Exercise 6 – Independency Principle and Envelope Requirement

34.1 34.4

18 18.1

7.1 7.4

X
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ISO Geometrical Tolerancing

Exercise 6 
Q3-4

Exercise 6 – Independency Principle and Envelope Requirement

ISO 8015:1985

Near the title block; ISO 2768:1989

NO
ISO‐mK‐E invokes a general envelope requirement

© SAE In
ter

nati
onal 

- N
ot fo

r D
ist

rib
utio

n



ISO Geometrical Tolerancing

Exercise 6 
Q5-7

Exercise 6 – Independency Principle and Envelope Requirement
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ISO Geometrical Tolerancing 

Exercise 6 
Q8-13

Exercise 6 – Independency Principle and Envelope Requirement
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ISO Geometrical Tolerancing 

Exercise 7 
Q1-3

Exercise 7 – Key Geometrical Tolerancing Concepts

12.96
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0

© SAE In
ter

nati
onal 

- N
ot fo

r D
ist

rib
utio

n



ISO Geometrical Tolerancing

Exercise 7 
Q4-5

Exercise 7 – Key Geometrical Tolerancing Concepts
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ISO Geometrical Tolerancing

Exercise 7 
Q6-8

Exercise 7 – Key Geometrical Tolerancing Concepts
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ISO Geometrical Tolerancing

Exercise 7 
Q9-10

Exercise 7 – Key Geometrical Tolerancing Concepts
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ISO Geometrical Tolerancing 

Exercise 7 
Q11-15

Exercise 7 – Key Geometrical Tolerancing Concepts
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ISO Geometrical Tolerancing 

Exercise 8 
Q1-2

Exercise 8 – Limits and Fits

Letter “g”
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ISO Geometrical Tolerancing

Exercise 8 
Q3-4

Exercise 8 – Limits and Fits
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ISO Geometrical Tolerancing

Exercise 8 
Q5

Exercise 8 – Limits and Fits

© SAE In
ter

nati
onal 

- N
ot fo

r D
ist

rib
utio

n



ISO Geometrical Tolerancing

Exercise 8 
Q6-8

Exercise 8 – Limits and Fits
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ISO Geometrical Tolerancing 

Exercise 8 
Q9-14

Exercise 8 – Limits and Fits
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ISO Geometrical Tolerancing 

Exercise 9 
Q1-2

Exercise 9 – Datum System and Planar Datums
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ISO Geometrical Tolerancing

Exercise 9 
Q3-4

Exercise 9 – Datum System and Planar Datums
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ISO Geometrical Tolerancing

Exercise 9 
Q5-7

Exercise 9 – Datum System and Planar Datums
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ISO Geometrical Tolerancing

Exercise 9 
Q8-10

Exercise 9 – Datum System and Planar Datums
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ISO Geometrical Tolerancing 

Exercise 9 
Q11-15

Exercise 9 – Datum System and Planar Datums
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ISO Geometrical Tolerancing 

Exercise 10 
Q1-2

Exercise 10 – Datum Targets
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ISO Geometrical Tolerancing

Exercise 10 
Q3-4

Exercise 10 – Datum Targets
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ISO Geometrical Tolerancing

Exercise 10 
Q5-7

Exercise 10 – Datum Targets
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ISO Geometrical Tolerancing 

Exercise 10 
Q8-12

Exercise 10 – Datum Targets
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ISO Geometrical Tolerancing 

Exercise 11 
Q1-2

Exercise 11 – Size Datum Features

B & E
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ISO Geometrical Tolerancing

Exercise 11 
Q3-4

Exercise 11 – Size Datum Features
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ISO Geometrical Tolerancing

Exercise 11 
Q5-6

Exercise 11 – Size Datum Features
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ISO Geometrical Tolerancing

Exercise 11 
Q7-9

Exercise 11 – Size Datum Features
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ISO Geometrical Tolerancing

Exercise 11 
Q10-12

Exercise 11 – Size Datum Features
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ISO Geometrical Tolerancing 

Exercise 11 
Q13-16

Exercise 11 – Size Datum Features
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ISO Geometrical Tolerancing 

Exercise 12 
Q1-2

Exercise 12 – The Flatness Tolerance
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ISO Geometrical Tolerancing

Exercise 12 
Q3-4

Exercise 12 – The Flatness Tolerance
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ISO Geometrical Tolerancing

Exercise 12 
Q5

Exercise 12 – The Flatness Tolerance
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ISO Geometrical Tolerancing

Exercise 12 
Q6-8

Exercise 12 – The Flatness Tolerance

© SAE In
ter

nati
onal 

- N
ot fo

r D
ist

rib
utio

n



ISO Geometrical Tolerancing 

Exercise 12 
Q9-13

Exercise 12 – The Flatness Tolerance
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ISO Geometrical Tolerancing 

Exercise 13 
Q1-2

Exercise 13 – The Straightness Tolerance
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ISO Geometrical Tolerancing

Exercise 13 
Q3-4

Exercise 13 – The Straightness Tolerance
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ISO Geometrical Tolerancing

Exercise 13 
Q5

Exercise 13 – The Straightness Tolerance
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ISO Geometrical Tolerancing

Exercise 13 
Q6-7

Exercise 13 – The Straightness Tolerance
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ISO Geometrical Tolerancing 

Exercise 13 
Q8-11

Exercise 13 – The Straightness Tolerance
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ISO Geometrical Tolerancing 

Exercise 14 
Q1-2

Exercise 14 – The Roundness Tolerance
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ISO Geometrical Tolerancing

Exercise 14 
Q3-4

Exercise 14 – The Roundness Tolerance

© SAE In
ter

nati
onal 

- N
ot fo

r D
ist

rib
utio

n



ISO Geometrical Tolerancing

Exercise 14 
Q5-6

Exercise 14 – The Roundness Tolerance
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ISO Geometrical Tolerancing 

Exercise 14 
Q7-11

Exercise 14 – The Roundness Tolerance
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ISO Geometrical Tolerancing 

Exercise 15 
Q1-3

Exercise 15 – The Cylindricity Tolerance

0.4

0.5
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ISO Geometrical Tolerancing

Exercise 15 
Q4-6

Exercise 15 – The Cylindricity Tolerance
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ISO Geometrical Tolerancing 

Exercise 15 
Q7-12

Exercise 15 – The Cylindricity Tolerance
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ISO Geometrical Tolerancing 

Exercise 16 
Q1-2

Exercise 16 – The Perpendicularity Tolerance

A ;9.6 MMVC perpendicular to datum plane A

The space between two parallel planes 0.3 apart perpendicular to datum A and B
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ISO Geometrical Tolerancing

Exercise 16 
Q3-4

Exercise 16 – The Perpendicularity Tolerance
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ISO Geometrical Tolerancing

Exercise 16 
Q5

Exercise 16 – The Perpendicularity Tolerance
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ISO Geometrical Tolerancing

Exercise 16 
Q6-8

Exercise 16 – The Perpendicularity Tolerance
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ISO Geometrical Tolerancing 

Exercise 16 
Q9-12

Exercise 16 – The Perpendicularity Tolerance
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ISO Geometrical Tolerancing 

Exercise 17 
Q1-2

Exercise 17 – The Angularity Tolerance

The space between two parallel planes 0.3 apart, 45° from datum A

Orientation from datum A and flatness of the surface
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ISO Geometrical Tolerancing

Exercise 17 
Q3

Exercise 17 – The Angularity Tolerance
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ISO Geometrical Tolerancing

Exercise 17 
Q4-7

Exercise 17 – The Angularity Tolerance
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ISO Geometrical Tolerancing 

Exercise 17 
Q8-11

Exercise 17 – The Angularity Tolerance
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ISO Geometrical Tolerancing 

Exercise 18 
Q1-2

Exercise 18 – The Parallelism Tolerance

The parallelism tolerance labeled “A”

The envelope requirement of the 8 ±0.2 dimension
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ISO Geometrical Tolerancing

Exercise 18 
Q3-4

Exercise 18 – The Parallelism Tolerance
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ISO Geometrical Tolerancing

Exercise 18 
Q5

Exercise 18 – The Parallelism Tolerance
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ISO Geometrical Tolerancing 

Exercise 18 
Q6-10

Exercise 18 – The Parallelism Tolerance
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ISO Geometrical Tolerancing 

Exercise 19 
Q1-3

Exercise 19 – The Position Tolerance Fundamental Concepts

;0.3 

Spacing and orientation

The space between two parallel planes 0.1 apart perpendicular to datum A and centered
about datum axis B© SAE In
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ISO Geometrical Tolerancing

Exercise 19 
Q4-5

Exercise 19 – The Position Tolerance Fundamental Concepts

© SAE In
ter

nati
onal 

- N
ot fo

r D
ist

rib
utio

n



ISO Geometrical Tolerancing

Exercise 19 
Q6-8

Exercise 19 – The Position Tolerance Fundamental Concepts
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ISO Geometrical Tolerancing

Exercise 19 
Q9-12

Exercise 19 – The Position Tolerance Fundamental Concepts
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ISO Geometrical Tolerancing 

Exercise 19 
Q13-15

Exercise 19 – The Position Tolerance Fundamental Concepts
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ISO Geometrical Tolerancing 

Exercise 20 
Q1-2

Exercise 20 – Position Tolerance at MMR, LMR, and RPR

As labeled:  A, B, F, and J
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ISO Geometrical Tolerancing

Exercise 20 
Q3-4

Exercise 20 – Position Tolerance at MMR, LMR, and RPR
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ISO Geometrical Tolerancing

Exercise 20 
Q5-7

Exercise 20 – Position Tolerance at MMR, LMR, and RPR
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ISO Geometrical Tolerancing 

Exercise 20 
Q8-12

Exercise 20 – Position Tolerance at MMR, LMR, and RPR
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ISO Geometrical Tolerancing 

Exercise 21 
Q1-3

Exercise 21 – Coaxiality, Concentricity, and Symmetry Tolerances

As labeled:  A, C, and D

As labeled:  E

The space within a 0.3 diameter circle
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ISO Geometrical Tolerancing

Exercise 21 
Q4-5

Exercise 21 – Coaxiality, Concentricity, and Symmetry Tolerances

Yes

As labeled:  A, B, F and H

The MMR modifier 
may be used in a 
coaxiality tolerance
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ISO Geometrical Tolerancing

Exercise 21 
Q6-9

Exercise 21 – Coaxiality, Concentricity, and Symmetry Tolerances
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ISO Geometrical Tolerancing 

Exercise 21 
Q10-14

Exercise 21 – Coaxiality, Concentricity, and Symmetry Tolerances
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ISO Geometrical Tolerancing 

Exercise 22 
Q1-3

Exercise 22 – Circular and Total Run-Out Tolerances

None

Two nominally coaxial diameters a sufficient distance apart

The space between two concentric circles 0.1 apart, centered about datum axis A‐B

© SAE In
ter

nati
onal 

- N
ot fo

r D
ist

rib
utio

n



ISO Geometrical Tolerancing

Exercise 22 
Q4-5

Exercise 22 – Circular and Total Run-Out Tolerances

The space between two coaxial cylinders 0.3 apart, centered about datum axis A‐B

The space between two parallel planes 0.2 apart, 90° to datum axis A‐B
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ISO Geometrical Tolerancing

Exercise 22 
Q6-8

Exercise 22 – Circular and Total Run-Out Tolerances
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ISO Geometrical Tolerancing

Exercise 22 
Q9-10

Exercise 22 – Circular and Total Run-Out Tolerances
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ISO Geometrical Tolerancing 

Exercise 22 
Q11-15

Exercise 22 – Circular and Total Run-Out Tolerances
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ISO Geometrical Tolerancing 

Exercise 23 
Q1-3

Exercise 23 – Profile any Surface and Profile Any Line Tolerances

Surface labeled “D”

Surface labeled “G”

No
Profile tolerances cannot be used to tolerance planar surfaces
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ISO Geometrical Tolerancing

Exercise 23 
Q4-5

Exercise 23 – Profile any Surface and Profile Any Line Tolerances

The shape of two surfaces that are generated by enveloping spheres with a diameter of 1 and 
located on the true profile
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ISO Geometrical Tolerancing

Exercise 23 
Q6-8

Exercise 23 – Profile any Surface and Profile Any Line Tolerances
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ISO Geometrical Tolerancing 

Exercise 23 
Q9-12

Exercise 23 – Profile any Surface and Profile Any Line Tolerances
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ISO Geometrical Tolerancing 

Exercise 24 
Q1-3

Exercise 24 – General Tolerances

±0.2

±1°

±0.3
The designer probably felt that ±0.5 better 

represents the functional limits of the feature, and larger tolerances are more economical
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ISO Geometrical Tolerancing

Exercise 24 
Q4-6

Exercise 24 – General Tolerances

0.4mm

0.1mm

No
There is no general position tolerance. 

General perpendicularity (not angular tolerances) apply, and the
surface is shorter than 100mm

The only general geometrical tolerances capable of defining location variations are circular run‐out 
and symmetry, and neither can be applied to this hole
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ISO Geometrical Tolerancing

Exercise 24 
Q7-9

Exercise 24 – General Tolerances
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ISO Geometrical Tolerancing

Exercise 24 
Q10-11

Exercise 24 – General Tolerances
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ISO Geometrical Tolerancing 

Exercise 24 
Q12-16

Exercise 24 – General Tolerances
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ISO Geometrical Tolerancing 

Exercise 25 
Q1-2

Exercise 25 – Workpiece Edges

As labeled:  D, E, G, H, J, K, L, and M

As labeled:  C and F
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ISO Geometrical Tolerancing

Exercise 25 
Q3-4

Exercise 25 – Workpiece Edges

Burrs and undercuts up to 0.3 in any direction

‐0.2, ‐0.2, ‐0.5, ±0.3
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ISO Geometrical Tolerancing

Exercise 25 
Q5-6

Exercise 25 – Workpiece Edges
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ISO Geometrical Tolerancing

Exercise 25 
Q7

Exercise 25 – Workpiece Edges
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ISO Geometrical Tolerancing 

Exercise 25 
Q8-12

Exercise 25 – Workpiece Edges
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ISO Geometrical Tolerancing 

Exercise 26 
Q1-2

Exercise 26 – Surface Texture and Surface imperfections

The sampling length is 0.8mm; using the Rz roughness parameter, all elements of the surface must 
be within 2.5 micrometers max, and the direction of the lay is circular
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ISO Geometrical Tolerancing

Exercise 26 
Q3-4

Exercise 26 – Surface Texture and Surface imperfections

Using a transmission band of 0.05 for any length of 1mm, using the Wa waviness parameter, elements of 
the surface must be within 3.2 micrometers. The 16% rule applies. The direction of lay is radial.
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ISO Geometrical Tolerancing

Exercise 26 
Q5

Exercise 26 – Surface Texture and Surface imperfections

The surface texture and the surface imperfection specifications control different
parameters. Surface imperfections are filtered out of a surface texture verification.

No
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ISO Geometrical Tolerancing

Exercise 26 
Q6-8

Exercise 26 – Surface Texture and Surface imperfections
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ISO Geometrical Tolerancing

Exercise 26 
Q9-10

Exercise 26 – Surface Texture and Surface imperfections
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ISO Geometrical Tolerancing 

Exercise 26 
Q11-15

Exercise 26 – Surface Texture and Surface imperfections
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