410 AVIATION TECHNOLOGY

4.10.1 Aviation Technology Paper 1 (450/1)

SECTION A (40 marks)

Answer all the questions in this section.

1 List four resources considered when planning to carry out a safe maintenance task on an

aircraft. (2 marks)
2 State three reasons for alloying metals. (3 marks)
3 (a) State the use of each of the following tools:

(1) oddleg calipers;
(i1) diamond chisel;
(i1i)  plug gauge;

(iv)  dial test gauge. (2 marks)
b) List four methods of joining metals in an aircraft. (2 marks)
4 (a) State the meaning of the term meteorology as applied to aviation industry. (1 mark)

(b)  Explain two types of information provided by the meteorology department.

(2 marks)
5 Sketch and state the use of each of the following aircraft hardware:
(a) stud;
(b) turnbuckle. (3 marks)
6 (a) Describe the behaviour of a totally stable aircraft. (1 )4 marks)
(b) Give two reasons why aircrafts are not designed to enhance total stability. (2 marks)
(c) Explain two design features which promote lateral stability. (2 marks)
7 Describe the basic construction members of an aircraft wing. (4 marks)
8 Sketch and name four types of aeropiston engine cylinder arrangements. (6 marks)
9 Explain five requirements of a basic electrical system. (5 marks)
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10

(a) Draw the symbols for each of the following:

(i) transformer;
(ii) diameter;
(ii)  internal threads.

(b)  Figure 1 shows an isometric view of a truncated cone.

Fig.1

Draw the front and end elevation of the cone in:

(1) first angle’ orthographic projection;
(i)  third angle orthographic projection.
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SECTION B (60 marks)

Answer question 11 and any other three questions from this section.
Candidates are advised to spend not more than 25 minutes on question 11.

11 Figure 2 shows the three orthographic views of a bracket drawn in first angle projection.
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Draw in good proportion, an isometric view of the bracket takmg F as the lowest point.
(15 marks)
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13

14

15°

With the aid of a sketch, explain the operation of a twin spool turbo jet engine. (15 marks)

(a)

(b)

(a)

(b)
()

(a)

(b)

(c)

With the aid of sketches, explain how each of the following flaps functions:

(i) plain;
(i1)  fowler;
(iil)  slotted. (6 marks)

With the aid of labelled sketches, explain how a normal shock wave is formed on

an aircraft within the transonic range. (9 marks)
Explain four functions of hydraulic system accumulator. (4 marks)
State the principle applied in the transmission of power in fluids. (2 marks)

A hydraulic system has two pistons A and B with diameter 2 cmand 12 cm
respectively.

) Sketch the arrangement and determine the distance moved by B when
A moves 3 cm.
(ii)  Explain why the system is used in an aircraft hydraulic system. (9 marks)

Explain five properties that make aluminium based alloy most suited for the
construction of an aircraft fuselage. (5 marks)

Describe each of the following maintenance tasks:

1) non-destructive testing;

(i)  on condition monitoring;

(iii)  random testing;

(iv)  destructive testing. (4 marks)

Outline the procedure of carrying out the following methods of testing aircraft parts.

(1) X - Ray
(i) Fluorescent (6 marks)
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4.10.2 Aviation Technology Paper 2 (450/2)
STATION 1

The bracket provided represents an aircraft part.

(a) On the drawing paper provided, draw the isometric view of the bracket taking X as the lowest
point.

b) Measure and record the following dimensions:

(1) overall length;
(i)  width;
(i)  height. . (10 marks)

STATION 2

Using the tools, materials and equipment provided make the locking dowel as shown in the figure
below. (10 marks)

i) .
‘10*

1

25 .
| 19

‘ 18 l mné
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(a)

(b)

STATION 3

The parts labelled J, K and L are defective due to corrosion. Complete the table below by:

@
(i)
(i)

naming each part;
stating the cause and remedy for each defect;
indicating where the defect is likely to occur in an aircraft.

(4 % marks)

PART

CAUSE REMEDY

AREA LIKELY TO
OCCUR

Study the cross-section of the aircraft tyre provided and:
name the parts labelled M, N, P, Q and R;

state the function of each part;

state one rejection criteria on the part marked M.

@
(1)
(i)
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SECTION 4

(a) (i) Identify the instrument labelled X.

(ii) Take and record the readings on the instrument.

................................................................

....................................................................... (2 5 marks)
b) Remove the cover of the instrument and complete the table below:
PART PAINTED NAME FUNCTION
BLUE
WHITE
YELLOW
BLACK
(4 marks)
(©) State:
(1) its principle of Operation;  ......ooeioiiie
(ii) HS HMItALIONS, et crnenrr e a e e aeres
(ii1)  reason for its HMItAtionNS.  .ooicvievieierieee vt ereserr e e e
(1 % marks)
(d) 1) Identify two defects on the instrument
(i1) Give two requirements for its maintenance
............................................................................................................ (2 marks)

(e) Replace the cover.
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(a)

Using the apparatus, materials and equipment provided, carry out the following tasks.

(i)

(i)

(1ii)

(iv)

(v)

(vi)

STATION 5

Heat the metallic strip on one face and record your observations.

......................................................................................................................

......................................................................................................................

......................................................................................................................

......................................................................................................................

State the reasons for:

(1) ANd (111) ADOVE; ....oeuevereieeieeteceeeee e

......................................................................................................................

......................................................................................................................

......................................................................................................................
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(b) ) Name the aircraft components labelled X, Y and Z and state the function of each.

...............................................................................................

...............................................................................................

...............................................................................................

(i1) State the common maintenance requirement for X and Y.

..........................................................................................................

STATION 6

Using the tools and component B provided, perform the following tasks:

(a) @) identify component B;
(i1) state the engine system where it is used;

(i1i)  state the number of cylinders for the component.

..............................................................................

b) Measure and record:
M the depth of the hole painted white;
(i1) the distance between lobe C and D;
(i)  the diameter of the journal labelled E;

..............................................................................

(iv)  the height of the cam lobe labelled F.
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(©) @) Count the number of teeth on the part labelled G.
(i)  Name the type of gears on the part labelled G

(i1i)  Indicate the method of locking of part G to the shaft. (3 marks)

....................................................................................

(d) Give three causes of the defect on the part labelled E.

...............................................................................
...............................................................................

(1% marks)

STATION 7

The set-up provided is an aircraft harness with terminals labelled A to H on one end and terminals
labelled -8 on the other end.

(a) Using the tester provided, check the continuity between the terminals and match them

accordingly and complete the following table. (8 marks)
TERMINAL MATCHING TERMINAL
A
B
C
D
E
F
G
H
215
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(b)

(a)

()

(©

Comment on the condition of each of the following terminals: (2 marks)
B e et s e
D e
G e b
H s
STATION 8
Identify and record two design features of the aircraft models labelled A and B. (2 marks)

.....................................................................................................................................................

......................................................................................................................................................

Using the models labelled A, B and C, demonstrate to the examiner the following ground
operations:

(1) towing model A;
(i1) towing model B;
(ili)  debogging model A;
(iv)  debogging model B;
(v)  turning left for A;
(vi)  turning left for B;
(vii)  turning right for A;
(viii) turning right for B;
(ix)  take off for A;

(x) take off for B. (5 marks)

) using the tools provided, measure and record the following in model A.

216

T > "IN e X

ETUEITT _:lﬁ?almztlb) T

www.ananyamfranchise.comnm



(i1) Determine the following:

wing area;

aspect ratio. (3 marks)
STATION 9
On the propeller blade provided, perform the following tasks.

(a) Measure and record the station of the lines marked 1 and 2. (2 marks)
Dttt oo
Gttt

b Identity:

(i) the side marked 3; ..o
(i1) the side marked A e
(i) the part painted 1ed; .......ovvrrvrorsoreeoe
(i) the part painted blue. ........ccooooomsorsmssooo
(2 marks)
(c) Study the defects marked 5 and 6 and complete the table below.
MARK DEFECT REPAIR SKETCH PRECAUTION
} :
6
(5 marks)

(d Give two preventive maintenance required on the blade.

............................................................................. (1 mark)

STATION 10

(a) Using the chain and the set-up provided, perform the following tasks.

(i) Identify the type of chain

.....................................................................................................................

.......................
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(i)  Mount the chain on the set-up with the pinion at the following positions and in
each case record your observations.

A ODSETVALIONS  ..iiciiiieeiiviieeceeesttrreeeessrneeesssassrteessessranasesesssssusssssssnnerssssanss
.................................................................................................................................
B ODBSEIVALIONS  ..vveiiirieieiririerrersiirerssreesereresesssreessossensssnsnsssasssssneses creveevinsesnns
.................................................................................................................................
C ODBSEIVALIONS  ...viieciiirieirirrerirreniiireiiessiteeessreereesesesssnesesssassssanansassssesssssessns

.................................................................................................................................

(i)  From the observations in (a) (ii) above, determine the appropriate position for
the set-up and state two reasons for your choice.
Position:

........................................................................................................

REASONS ittt ree st r e s et e et sbabe st s eraa s s aaa s

.......................................................................................................

(iv)  Remove the chain from the set-up and count and record the number of teeth on:
PINION ZEAL;  covvevriiiiiiiiiiioeiitiii st esr bbb s s e s s e st e st e e s s be e s s s aassnesbesnreensesnees
SPIOCKEL BEAL. ....coviiiniiiiiieinieini et ettt sttt

(v) Determine the velocity ratio of the set-up.

...............................................................................................................................

..............................................................................................................................

..................................................................................................................................................

..................................................................................................................................................
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