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Question 2: (12 points) 

Fill in the space 
A The reading of the following vernier caliper is S3.1 and the accuracy is -

3 cm 4c main socale 

veernier 

30aie 3.34 10 

B. The reading of the following micrometer is 2t.mm and the accuracy is 

X 

0 

45 

40 

C. The reading of the following vernier bevel protractor is uand the accuracy is- 95 

40 60 
70 

30 
20 

90 80 
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fny sl 
Section: Student name:- Student no 

Question 1: (4 points) 

Select the best answer for each of the following paragraph 

.We can use the gauge blocks to check the calibration of the vernier caliper or the micrometer 

B. False Truc 

1 n the vemier caliper the size of division on the main scale is always greater that the size ot divIsion on 

he vemier scale, and the difference between the two values cqual the size of division on the matn scale 

divided by the mumber of divisions on the vemier scale. 
B.F False rue 

In the vemier caliper the size of division on the main scale is always greater that the size ot diviston o 
the vernier scale, and the difference between the two valucs equal the accuracy of the devices2 

Falsg A. True 

When measuring a dimension using the micrometer the workpicce is fixed between two parts of the 

micrometer (the anvil and the spindle), the spindie is the fixed part of the mierometer, while the anvil ts 

the movabie pan. 

B. False A 1rue 

Question2(6 points) 
Fill sn thc space 

M2 and the accuracy is-e 
1. The reiading of the fellowing vemier bevel profractorS 

155 

mi 

O ou 

f the smallest division on the main scale of a vernier caliper is 0.5 mm and the number of divisions on its 

vemicer scale is 25 divisions, then the acuracy of the device is 0mm, and the eror of the device 
is mm 

o.25 



Question 1 
AWhat stze is the gauge block build-up iscd with aStnches sine bar to sct te worspiete at 

an angte ol S0Show your calculalion 

10 points 

(3 Dorni 

& L 5 inche 7 Em 

h Sin 5 12: o1 Cm 
h 

Si 

BStudet used a vemeT Salpe o measure the diameler ofa cylinder The diagrum shows an eilargenent 

of the caliper scales. What reading yas recordedf" (ponts 

3 Cm 

LLLLLLHLHLLL 

CWhat is the reading of the tollowing micrometer 2 pounts) 

20 

O mm 14 

LLLL E 
10 

D. Using the following set of gauge blocks, what is the minimum number ot blocks to be wrung together to 

Produce an overall 
dimenston of 47.703 mm 

Show your calculaions (ponis) 

MetricC103 picces 

piece (1.005) mm 

49 pieces (1.01-9) mm 

HpiccCs (0.5-2-4.5) m 

0.01 mn 

45.5O pieccs3-100) nim SHotk 

29 oO 

20 
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25 
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Question 3: (4 points) 

Using the following set of gauge blocks, list the minimum number of blocks to prodnce an 

Overall 
dimension of 100,995 mm. (show your calculations) 

Metric (103 ) pieces 

oo.7 

Inerement 

1 piece (1,.005) mm_ 

49 pieces (1.01 to 1.49) mm 0 

49 pieces (0.5 to 24.5) 
mm 

4pieces 25- 100) mn 

99. 92 

S 

8.9 

2 

24 90 

B. Why do we always 
choose the 

minimum 

number of hlosks 
combinaton? 

becaus ACcWYag ¥Edig 

end 
Sandow d meusus meudo 

CeloYabto 

Question 4: (o points 

Deseribe 
the workingE 

principle of the 
clinometer 

olemiiaY 

1ds 
devite uSina 

or angula 
measu m 

ace alighed 
hov eac o hex pue 

Ahe 
Colomima 
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face ChecR he Yeuding 
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2eyo 

heb yeu hove cY Tev evsk anA 
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oln ts) 

unimum number of blocks that will be used to produce an overall dimension of 

m. 
Show your 

calculatior 

e remember to inctude the wearing blocks. S+2wesviv odcs 

Increment Picces 

0003 One prcxc-
9picce 

49 picce 

0,001 1.001-1.009 
1.01-1.49 
0.5-9.5 

10-90 

0.01 
19 pic 

2 picces (wearing block) |2mm cach one 
8.7775 

(- S 

,43 

Question 5: (8 points) 
oo/ 

A. Describe Abbes' principle, and provide an example for a device that follows Abhes 
principle. ( points) when e neas-ved Pecce 5 0 

aX isl di meu Sju F A%e device Ae acuvc >ecomes 

x ple 1 1ex\eval micCro meler 
Wgher 

B Compare between line standard and end standard devices. 2 points) 

Ake disStce otueen Auo PAvallel aes. 

Aue distkee beuets u Pavllet Svlsces Ch 5tudurds 

C Describe the working principle of the clinometer. (3 points) 

if is a Speciul CASe Spirit leVel 

ue uLe device 4e wok pece 4uet hs wo adstd 

Feces weusre he ange. oe ndjs+ ma Ke tke 

tr bbble in ALe mi ddte . make he Yecd v Ltro) 

-main Scalc i Deres, 
- Vermiev i i ies. 
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Question 3: (8 points) 

A bench micrometer was used to measure the dimensions for an extermal thread; the readings are 

given as 

The reading over the thread 9.6270 mm 

The reading over the eylinder 9.7166 mm 

The reading over the thread (with wires) 10.0716 mm 

The readingover the cylinder (with wires) 13.2788 mm 

The reading over the thread (with prisms) 11.9306 mm 

The reading over the cylinder (with prisms) 15.5414 mm 

And you know that the diameter of the standard cylinder is equal to 15.0000 mm the tlank 
angle of the thread (0)=30, the diameter of the wire (d) = 2.0207 mm, and the ptch sze 

of the thread (p) = 3.5 mm 

De 1S 
Cuie 20207m 

The effective diameter equation is 

Derf=T+cot8-(cosec 8-1) d 
P3 

where T is the dimension under the wires 

-30 
Calculate the major dianmeter, the minor diameter, and the effective diameter of the thread. 

(Show your caleulations) 

Dea Rh-Re) 
15(.62 t0- q.¥IG) Dmao 

minor D De+ (Katerises- Se (wism) 

15 + (1.13o6-1SS14) 

3 82 mn 

eeclive De T cote -d (coscG-i) 

.7428 + cot 30(2.oT) 
Csc3-

T De +(Res-Ke wn) 
15+16.071-1317) 

2. 8031 = 1.7 122~ 



Question2:414 poinb) 
Descibe with a simple skesh le workng prncipleof the n 

le of te clinoencierspoie 

of guge blocks, list the mia 
Uing 6$75 m ohow yoE a 

Metric(0S)pleces 
acre 

01 t 149) m 

4pieces f 
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