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CEX2312 - ENGINEERING PROPERTIES OF MATERIALS

Time allowed: 3 Hours Index Number.................. PO
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Note: The Periodic table is given on the last page for reference.

PART A:

Answer all questions.

Part A makes up 40% of the total mark.

Part A should be detached from the question paper and attached to the answer script.

From question 1 to 10 select the most appropriate answer and underline.

1. A simple pendulum of period T on the earth is brought to the moon. If the ratio of the
acceleration due to gravities of the earth and the moon is 6, the period of oscillation of the

pendulum on the moon is,
iy T
i) 6T
iii) +&T

-

iv) J—T

2. The dimensions of Moment of Inertia is
iy MIL2

i)
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3. A bbdy is acted upon by a force F which varies with time t as in figure a3. Determine the graph

which best represents the velocity (v) and time (t ) variation of the body?
A ; :

F

v

Figurea3.

[
»

l » N

t t t t

4. Consider a rubber balloon filled with air. Inside and outside pressures of the balloon are P; and ‘
P; respectively, and temperatures on either side remain the same. Which of the following

statement is true?
i) Pi=P:as the temperatures on either side remain the same. -
ii) P1>Pa due to higher mean speeds of air molecules inside the balloon.
iii) P1<P; due to higher mean kinetic energy of air molecules inside the balloon.

iv) Pi>P; due to higher rate of collisions of air molecules inside the balloon with the wall

of the balloon.
5. Under ordinary room temperature conditions, the greatest number of elements are
i) gases. iii) metallic solids.
ii) liquids. iv) nonmetallic plasmas.

6. Figures A, B, C and D show four ways in which light spring balance can be loaded with
weight of 100 N using frictionless pulleys.

g LT
é 7
0N 100N 100N 100N 100N
(A) (®) © (D)
Figure a6
i
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The scale readings of the spring balances in the four cases would be

A B e D

i) 100N 100N 100 N 100N
i) 100N 0 200 N 100N
ii) 100N 100N 100 N 200 N
iv) 100N 0 200 N 200 N

7. Which of the following atoms has the largest second ionization energy?

i F
i) Ne
iif) Na
iv) Mg

8. Two light rods of initial lengths I; and I, having equal areas of cross section are joined end to

end, and a force F is applied as shown in the figure a8.
If the respective Young’s Modulus of the materials of rods are E; and Ey, then they will contract

by the same amount when, F
i) Ezl] = E1lz i
L/
ii) Eal =Eils .
]11) E2l, =Fpx2y E 1 Al
iv) Eilp?=Epl;? -
E,. 4,
9. Atoms with the largest atomic radius are located;
’ A
i) at the top of their group.
Figure a8

ii) in the middle of their group.
iii) at the bottom of their group.

iv) you cannot predict atomic radius by location within a group.

10. The existence of a tiny, massive, and positively charged nucleus was deduced from the

observation that,
i) fast, massive, and positively charged alpha particles all move straight through metal foil.
ii) alpha particles were deflected by a magnetic field.
iii) some alpha particles were deflected by metal foil.

iv) none of the above is correct.

i
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From question 11 to 15 answers should be written in the space provided under each

question.

11. Conductivity of semi conductors increases with temperature, while the good conductors

decrease marginally with increase of temperature. Explain why.

12. Describe the process of writing with chalk on a black board in terms of friction and wear.

13. A good hacksaw blade costs around Rs.120.00. You could also purchase a cheaper version
for Rs.10.00. Explain how such blades generally fail. Compare the differences in engineering
properties for the two types. List two instances in which the expensive type is preferred.

14. Shaking your wet hands can remove water. Explain how this happens.

15. Crystals of sodium chloride and diamond both have transparent crystal structures. Using
your knowledge on physical and chemical bonding and the molecular structures, explain
why one is hard, insoluble and a poor conductor of electricity, whereas the other is soluble in

water and conducts electricity under certain circumstances.

5
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PART B:
Answer 3 questions. Each question carries 20 marks and the mark for part B makes up

60% of the total mark.

1. (20 marks)

Figure Q1(1) shows the stress-strain curve for a uniform steel rod. Identify the points A, B and
C. An underground storage (S) of length 150 m, and width 6 m is to be constructed at a depth
of 20 m from the ground level. Figure Q1(2) shows the side view and figure Q1(3 ) shows the
front view of the storage. The weight of the soil existing above the roof of the storage is to be
supported entirely by 30 cm x 30 cm square columns (C).

The soil has a uniform density of 3.0 x 10%kgm-.

x10%)
4 = B4 Roof-of the
. A 7B e 3 . "1'
Stress (Nm™*) 3 X i stonag?e

2

1 N
_ ZOm:[ e

i
‘j‘ : S;c:c:l columns (C)
0-m

Strain Con K
Figure Q1 (1) Figure Q1 (2)
K 150 mo |

Roof of the T
storage \ " ZLm

U0 e

é / ) // é(._——é culumns ©

Figure Q1 (3)
a.

i Calculate the total weight of the soil that the columns must support. (4 marks)

ii.  Find the number of columns needed to keep the compressive stress on each column at
2.8 x 108Nm=2. Assume that the weight of the soil is equally distributed among the

columns. Neglect the mass of the roofing material. (4 marks)

b.
1. Determine the Young's modulus of steel from the curve given in figure Q1(1) above.
(4 marks)

ii.  If the height of a steel column is 4.995 m, obtain its original uncompressed height.

[
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(4 marks)
C
If the columns have a circular cross section of radius 15 cm instead of the square cross
section of 30 cm x 30 cm mentioned above, does the number of columns calculated in
a)ii) above would be less, same or more? Give reasons for your answer. (4 marks)
2. (20 marks)

a. A saucepan is used for cooking various types of food over a stove or fire.
i.  What are the properties you would require of materials used to make the following
parts of a saucepan? . (1.5 marks)
a. The bottom
b. The inner surface
¢. Thehandle
ii.  Saucepans may be made of steel, aluminium or copper. Compare the properties of these

materials given in table Q2 and discuss the advantages and disadvantages of using them

to make saucepans. (2.5 marks)

Table Q2

PROPERTY ALUMINIUM COPPER STEEL

Heat conductivity

Malleability

Melting point

Corrosion

Weight

ili.  If you could make a saucepan with a combination of materials select a combination that

you would choose and explain your selection. (1 mark)

b. Plastics have become the material of choice for varied applications.
i, List three uses of plastics. (1.5 marks)
ii.  Identify the properties that make plastic a suitable material for the uses selected above.
(2 marks)
iii.  What are the properties of plastics that make them a possible threat to the natural and

human environment? : (2 marks)

iv.  Discuss what measures you would take to reduce the threat posed by plastics to the

environment. (1 mark)

[t
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c.  Stainless steel is a popular class of material in the knife making industry. A sketch of a
table knife is shown in FigureQ2.

c d €
Figure Q2
i.  Identify different parts of the knife shown in Figure Q2. (2.5 marks)
ii.  Identify different materials used to manufacture the knife in your sketch. (1 mark)
Explain how a good knife is identified. (1 mark)
iv.  What are the propertiés you would require of the material used to make the cutting edge
of your knife. (1 marks)
v.  What makes stainless steel stainless? (2 marks)
vi.  Why is steel used for surgical tools and to pierce ears? (1 mark)

3. (20 marks)
a. The length of a rectangular wooden block is measured using vernier calipers. Figure Q3
shows the relevant sections of the vernier calipers and the block. (Only relevant divisions in

the vernier scale are shown.)

T T,
T

| |
02 4681012141618 20

Figure Q3

If there is no zero error in the vernier calipers;

1. Determine the least count of the given vernier calipers. : (2.5 marks)

ii. Find the length of the wooden block. (2.5 marks)

b. An astronaut measures himself before leaving the earth and finds that his mass is 95.0 kg.

i

fuk
S
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Now he is in a spacecraft in deep space, far from any celestial object that exerts significant

gravity,

i.  Determine the weight of the astronaut when he is in deep space. (2.0 marks)

ii.  Would the astronaut have a mass when he is in deep space. (1.5 marks)
If the space craft is now on the surface of the moon;

iii.  Determine the weight of the astronaut on the surface of the earth. (1.5 marks)
iv.  If the gravitational acceleration on the moon is one- sixth of that on earth, find his

weight on the moon. : (2.0 marks)

c. Friction is the force resisting the relative motion of solid surfaces, fluid layers, and material

elements sliding against each other.

i.  State the Law of dry friction. | (1.5 mark)
ii.  Derive the SI units of ‘coefficient of friction”. (1.5marks)

ili.  Sketch a tyre of a motor vehicle that is moving forward; indicate the following forces
acting on the tyre ; the weight (P), the normal reaction (R), the frictional force (F).

(2.5 marks)
iv.  Is the friction force acting on the tyre greater than puR or less than pR? Explain your -
answer. (2.5 marks)
4. (20 marks)

a. Allotropy is defined as the ability of single substance to exist in more than one physical

form. Graphite and diamond are two allotropes of carbon.

i.  Why is it easy to rub away carbon atoms from graphite? (2.5 marks)
ii. ~ Why is graphite used as a lubricant? (2.0 marks)
ii Why is it impossible to rub away carbon atoms from a diamond? (2.5 marks)

iv.  What characteristics of diamond and graphite are useful in industry? (2.5 marks)
v.  Why is diamond used in sharp cutting tools but not graphite? (2.5 marks)
b. Table Q4 gives the first ionisation energy of a series of consecutive elements in the periodic
table.

Table Q4
Element Na Mg Al Si P S cl Ar K Ca
IE/KJmol1 | 496 738 578 789 | 1012 | 1000 | 1251 | 1521 419 590

With reference to the electronic configurations of the elements explain why;

i.  The first ionjsation energy for (K) is lower than that for (Ar). (2 marks)
1i. The first ionization energy for (Na) is greater than that for (K). (2 marks)
1ii. The first ionization energy for (Mg) is greater than that for (Na). (2 marks)

o
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iv.  For the element Al, sketch a graph showing the variation of its first 12 jonization
energies and explain its shape. (2 marks)
5. ( 20 marks)

a. A titration experiment was carried out by a student to find stoichiometry of the reaction
between HCl and NaCO:s. Titration was performed by a 2.9929 g sample of impure Sodium
Carbonate dissolved in water and titrated to a methyl orange end point with 0.4150M HCI.
If 33.75 ml of the acid is used for the reaction; ’

i,  Describe the function of an acid base indicator. (1 mark)

ii.  Explain the steps, which you will carry out in performing the above titration experiment

in the laborato;y. (2 marks)
iii.  Write down the equilibrium equation for the above case. (2 marks)
iv.  Determine the percent by mass of the sodium carbonate in the sample. (2 marks)

v.  State two errors that can occur during titration and the precautions that can be taken to

reduce the errors. 1 mérk)

b. From the first twenty elements of the periodic table, choose the element or elements which:

i has the largest ionization energy (1.5 marks)

ii. forms a 1- ion with the same electron configuration as neon. (1.5 marks)
iii. forms a 2*ion which is iso-electronic with argon. (1.5 marks)
iv. is a metal which forms an oxide with the formula X,0. (1.5 marks)
V. Forms an ionic chloride with the formula XCL (1.5 marks)
Vi. Forms a giant atomic Oxide, XO,. (1.5 marks)
Vii. Forms a 2*ion with the electron configuration 1s2 252 2p6 (1.5 marks)
Viii. Fits the equation (1.5 marks)

XCl, —> XCI, +Cl,

P 0,0.0.6.6.9,0.6.6.0.0.0.0.00.000.00000000060000000.0000000000000000000000060.000000.0000006000609.6.004
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ii. ebesn ecpenmed Sl Sme emcsien. (e 1.5)

iii. 9€BWO greem DL OD DBOLD & VBN Gic, OO &ieds AQ ENLY Bosk.
26 (P), a5 z68w@® (R), abesn agwe (F) © (cn 2.5)

e
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iv. ®® 2wow @m Fw woe adbagn Vem PR O o) Sllede, gfede, ©®Wede? B8no
a@mER mosie . (eas 2.5)

4. (624 20)

a. 2gtiBemd (Allotropy) v 00 cOxee 980 cxifd &E0dis vdm mmond. 8808 @
EoRdSD s O AuciB8w gdad) 2 8.
i 9808 O mRd sovE cHmeds dd bg il BR0 esnd newe? (eu#m 2.5)

ii. 068 cones ege 8508 emi) vses iB? , (ea%m 2)
iii, ExPst O el o0@f) oY B0 gomg Dojfess aiiE? (ea®m 2.5)
iv. sb@re Hednedt rudst & 8808 genisndd dules ewmede,? (@men 2.5)
V. @08 comosm DED EneuD ewit) @ifRds 8508 ewle) emmSRis ey criosin,
(e 2.5)
b. @0b8m Oxed g 03 SBs0Dd OB guimom @5 edund B gmon Q4 Bged
ersed. :
Q4 oyw®
Element Na Mg| Al Si |P S Cl Ar K Ca

[E/KJmol? | 496 738 | 578 | 789 1012 | 1000 | 1251 | 1521 | 419 590

c®® 8@ £98 O@ Pepiedisn Jomon oD @),

i. Kog 500 gudinosn @ude Ar 5@ €0 gord 88 gidsess aqid? (ene 2)
ii. Na 9@ 008 gudinom 568 K 0@ 99 gursio &) &if) el ai@? (enzn 2)
iii. Mg ©@ 208 gudnos witine Na g 9 guwd 08) &iE) oded il el oo,
(cne 2)
iv. Al @Eednc acH 98 208 GO GERE 12 cOxd 9 HMOCE QHSM0 vo B0 98
So0ten DS woess - (en®m 2)
5. (eagy 20)

HCl and NaxCO; 00 8o g660ed &8e)Bfenidde odd oo gaomen odoesn &8¢
@Oy Eed. a@dd NaCOs 2.9929 ¢ seed €@ emd 0.4150 M HCl gogics e ga@oan
WOm @E. 6OHE gEo EEEsn oW ISP BHn @6E ReHEE chrwmn @Bm BE GWo
eB5E® ocw g@ge 33.75 ml O 8.

i. oBp ®€0 ebhowuw SO0 soesis. (en# 1)
ii. e0uesm@IOnn 9o citicds ga@Ismn WOM OB BrDO drers ecsim,

' (engn 2)

iii. e®® EBHEEO ocH DD SBwosG o, (enen 2)

iv. e®@® oPsged gif eoifnd maesid duwdde gud gheon emwsim. (©mey 2)

V. ga@es odsesent 8 O o Ot 2 B acHs 00 &) OgEO) oo & arand

9820 wosie. (e 1)

b. @b6m 9Qed a8 8@ OB 20 mEeds con gEe BCH DN GeH Hecdsw eoivs®.
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i. 290 gudwom el qib eedn® (e 1.5)
ii. Ne &g geeichin Samon @ evwe -1 goaos oes ELDS0 (@R 1.5)
iii. Ar 8@ gegedia Sammn @) oo +2 oo oD JEEOS® (e 1.5)
iv. X,0 emoed 0x5edD ors geedsn o (ee%n 1.5)
v. s Seciodne XCl mmoces s Beedso (enen 1.5)
vi. @ee euid aodnw Rsedde X0, amon oS JEEDN® (ce# 1.5)
vii. eee +2 goned geguiedis Bamemn 1s?2s? 2pé Do [EEOB® (etae 1.5)
viil. XCl;—— XCI; +Cl, aBnosmed wigeasn 0B (@m0 1.5)

iy

@ CEX2312 - g-Besldr €65 85 ¢ qome «=Oulesus 2012/2013 9




00094

Beotlend HMBD LICOBENEOHE|DEBLD

OETHe LISH6eT Spglilien oL 1b

oCLip 02
Oodi ufiens  2012/2013

CEX 2312 - & _UGum@m_sefeit GLmBuiuwied @ ien jw6iT

Grylp : 3 eiGHAHWTEOD G GL_eudT :

Had : 11.08.2013 GEyb : (pu. 930 — 1y 1230

Gl - SIPITSHEET DI L evaemT HILILL (BeiTerg.

ugGs A
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UGH A Senent el LISATSHOHHBH BB 6den 1 LSHTHHL 6T EenewidGdb.
1 - 10 euemjuied o siten ellaM&smeixg OsaDd sflumen elenuiedt Sp HHB®.

01. yeluielpbal T owmeveys STeuHenD BTt 6ol 2amFey Ml FhATaihg Cmeih
OFeoeliBheipgl  Uel, ShATsiiig e uisd Lsiuiiidewmsd 2 (Haum@Eo opBhEeliG
BenLuieutent 6lASHID 6 SYHID. SBHCeu a6l 2Fel6iT DIEMEVSUHETEUD FHAT6IEL |,

VG

i. ML? ii. ML ifi. MLT! iv. L

LT ii. 6T . iv.
J6 T

02. o bs wibn eisdHear UfwTenwmd efsteor (Moment of Inertia)

03. axm 2 1 edain Bz elleng (F) UgCumdlssli®BioBurs GBTHEHL oI DIgel DEnFe ] Li_LD
al. @0 sm Ll Beiengl  Eevap 6deht Gous (V) GEy () euemydensst £GP FHLiL Heiterm
euenTLiE61Med(Hbal OHfatlauis.
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ALpHHEDFHT  (1pepGu Py, Py sysib. 2 61, Gawl OeulrHencuseT FoeI@D.  H6P
FILILIL_(Beiterr FuITen gnienm Gafeyoauis.

i. P1=P; Oarwmeneosst GLTed 2 61, Ceuell DKLPHBIDEBEHD FLOGOTIEHD.

ii. P > P, GOGTETIT60  LguieflelT 2 6NGem  STemiiIBD  cpevdbsnmmbeiesr  ama] BH
euTED

ii. Py < Py @G‘Gﬁrﬁfﬂmﬂ@ Usuraiiedt o 6Berm 2_6flel  cLpeOSdnmiBslichl aUns Buibs Fhd

iv. P >P, gOemetmmed Ligomefleit o enBerm o 661 cLps0bInmibeed FieH_aoTTes GLOTSI6NS
eliglDd 2 uans STenlILBeUSITTeD SYHID.

05. opmw Geulirhensouist S SIFE SETEITGT LHGOBHIEGT,
i. emubse  il. @ Goutes Hevinomimeit  1ii. Hyeud V. SIp0s0BeuTes LIS a6t
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A B C D
1. 100 N 100 N 100 N . 100N
ii. 100 N 0 200N 100 N
iii. 100 N 100N 100 N 200N
iv. 100 N 0 200N 200N

07. &6 i (Beilen eThdH Sk EJeRHITD SUIETBHT FohHH 2 _LLITeUTEIH!
i. F ii. Ne iii. Na iv. Mg

08. syt semd (wewpGw 1y, I, gieomren GG B LyLIleTeenen  GTenl_ @6t eletlut
FSBEBB6IT L6 ednl  SememibalLL (Beierieor. L SHHed smiLinn L amy  ofiemg F
LIpGuITlSE ILBAGE. opubien uwmbden LG (wemGu Ei. By sysib. gehailuded
@8y owarne CHmHHD Seubifer 1% IFEUTASHULGD.

i. Boly =Eily j[
ii. Ealy =Eal;
E. ,¢
iii. Ei2 =E22 v
iv. EilZ=Eylq? EZ’ 2
%
Lt a8

09. GLIflul SiEoen! GETEI_ DIINELSBGT T ILIBaEI,
. opmiet gt SHedT o Gbso SeHD
ii. el 1L 5Feh wHHUTL QYEHD

fii.  agol L HeT HBP SUSID.
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om_r1s GGy UweisEDd

ii. ST SHETISEmBE6T MY Leuhdleh &HD 6ll60me06m LD
iii. &ev opuT HEisGmBder CLTHR HH g6 oaB GFeLeIDELITSHI 61605606M_LYLD.
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14. o _MIS6l AJSEDSSET 2§ MICUSST eLpd Heny DSODUPGUD. eFeieurml GG
B QuudlpQsear 6fens @s.

15, enoupd wpmud Cemquud GGy H usihiETEG @@ UL enwlmus  CErsti_enel.

Oemewriyts  upPw  SPefemenyd  Seupdler S Lemwlyssaamyd  sHHFD  Qsrewmi(),
Slaupmlso 66T )1 QURTEDLOWTH YLD,  SHEOTSDOTDDEHTE LD, (S 1Ber& LG Swng eyLd
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— LTI — 651 TG TR — 611 60-UI6T1 (55— 661 Ol (TF) - elleomeiifyEib —20 16161 &61T-- EIBBLILI B6TTenay ——
wesd B b wupiueieiuist 60% eupmks i iBib.

1. (20 LeiTeriasein)

ub Q1 (1) @0 2 (g S gedmledr stress — strain  eusmeud &;m:_l_l'_lLJL'-(BGiTmT@]. A, B, C
UeiTeliesement Sevmhuisrentiss.  [Femd 150m, Ogpe0ld 6m  Beweor Oawredl. Heoksdlp Gl oy
eI [Hev 1001 HFHe0EHS! 20m HupSHL SEDESILGADSL LD Q1 (2) B ubsa G5
CGxmmupd Q1 (3) @b apsht USES GCaMDmUPD &Il inn Belemer.  EFH6T gnenyuies Glosy
® _6ilerT LDGUSTeRIEH STy (WPBmTe 30cm X 30cm Uglin| Osnedl. Gieoiisened  SHmisl iBE eomen.
weiefie o1 Jed 3.0 x 10° kgm™.

(x10")
4: { B
Stress (Nm?) 3 1B =
2
1
1 2 3 4 5
Strain “60m
ud Q1 () ub Q1 (3)
k— 150 m A
Roof of the ‘I R

?

f:-: 2

.0 U - -
2 s 7 7 Sted
/ / // /,é""é> colurnns (C)

b Q1 (@)

a. 1. SHIeiEH6eNTey HThIBSIIQUI LD6oiTeslel GLOTSHS Henmenl HeridEs.
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. oup SreflamD STussml OB(HNG SambstasDd 28 x 100 Nm?  eefien
CHemeLLITesT  SHIT6uIH6T60T  6T60016001HeNHBUTENET SHTE0IEH !  LDGITEITIET 60D SHNeuikberiing
Ben_uied Foers  LAJHhHeNesIBD  erensh  OTeiis. Fnenyuiedt & ewdiell eneor
~ L6001 (G — —
b. i. i QIl(l) L &M _Lun Beiterr euemenuiuisy EHbFHI Wrhihelr 1oL 19606 HEEEGHSH?
ii. o (s orest qamler e ugd 4995 m eefleit  OIFEHT 2 _EHHTEILDULITE
(uncompressed) o ugHmDH HTETID?

c. granzmeled 30 cm x 30 cm &y GUEGLRL GU Lrlieisiixg LJQ‘}G\JT& Sy 15 cm
Boneit QBT ol GOEGOOL_ B (pHD srewiiliger, G a) i) & SaiHs
FHICUTIEEN60T  6TeviTe0iNE60XE  FLOGUITGOIT ? Fa(BFHOUTUIHT!  (GHEODEUTEIHT! 2 Thigeil
Y160 SBHTE0T ST GUBTHE6m6T GH6TIEGHE !

2. (20 uyeiterianein)
a. unsHrHHensn (Saucepan) o 1BUTASHI LVEANI 2 6016y 6UNBHEHEBIT FenLOAHEHEVTLD.

1. Saucepan geMiev EPOKHD LIBHFBEET SHUIMNISSE LLGLIBSSHID LISTISHIHAISET
Omimesing(hbs Geustingul GGV BT FxXHEH?

a) Sl ugd
b) 21 LsH
c) enslidig
ii. Sauce pan e (Hh&, SeUbeaiuib, Gl eemeuBieTed  SUITfidGasLILL B6iTernl.
FBp ol Lewment Q2 Hev glun Beilen  Spubifent  BulcbLmeneT el Ii(BE.

Beuiiesxot Saucepan SWIMLILG6L LIULIGSTLI(BSHSsI61IS60T SEDIFCIhIE6T,
LUy dlaneunisene LN &eubaienfuIT(Bes.



S _euenamt Q2a

BV 61T SIS &ILLD Gty 2 (&

Gl dﬂ_;-! ; ) 1!}651 0 s

FHEBL_TEEH6U

2 (K& [Hlewew

SKH NG SHH60

Henm

(i)

9 MMIGEMTED saucepangd  SAURCE PAIN USTIGHGRIGET Galhs e(h CHFIem6ULLITE
QEuwplgubopufest  ep(pGaTameuemul  QgfleyQsilg  oibhg  Asflalemen
allen&H&a|LD . (1 eiter)

b. ez LEUBam Coemeussliiyg EMD Llemmerigd HenenGul CFfiey G EBEIETLD.

i. Ulermerigds BN6HT eLPGHTDl LILIGHEHENETT FxTH?

ii. GoBso  amiiul  LWEIEBENHS Llemmeigd OCLIHGHOTOISHNG B0 @I ILBLD
ABLLTUWIEOLE6meTT  EA60NDETE05E?

1ii. Genmeroiges @6t ST6OIILIBID  eTeleuTITeN  EUI6OLIE6T SuBenD  Suibensd, 0aig
GOOT_60E HhkG 6leneeilsmbanlguiSTE LOTHLIHMEI?

iv. LiemTerogds LIT6U606OILT 68TT60 GOV eIBUBLD S ot SBEULFHBES
GoBOETETEHD [BL6MgHENBENET HEIHFHEDIUITHS.

C. &SHHHs 2 _MLsEH Gl B GemibeTensusslied 2 (H5G Uy smemnorss
LG SEL exH Coenssd ssHUIen LD SCpupier LD (2) &0 &ML i (Beitereot.



1.

iii.

Vi.
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U Q2

LD @b ST L Beilen SHAUT6HT LiGHHBE06TT EeTTAIETaNS 7

PhE6T  EeThibenl  LGHEB6T  6Thd LIHTIHHRE6NTe0  SHS . [Bellengl — 6T6ur
B\ GUTRIEHTEOTD !

6T6UGUTI 6XMH [B6V6L SHdhHUIenetT EEITRIBTEIEITID 6T60T 6116TIEGS.

aHH amer  eielion LGHH ouBESUL BTN USTTSHHREET  CQBTening(hbs
Goreuingul BV T FH(HS?

gbEHH SMTEUTHEGTED 2 (HH@ SKHUING IR O(HS! LITGEETSSUILIBID?

Beney et Surgical tools, a1 GHEBD  &meA  (pierce ears) Bev
L eI SSLILBSA 6TE?

3. (20 yettellspeit)

2.  Ogelews eugearerl LGOS qeildell [HemD Gsuediudy 1oTell  eLpsud  SleTerlL Lh A L G

Goustiwdy Lomesl ey HCp L 03 (a) &b sm LU Beitengl. (Coustiudy Semetient_Uied
GiSHs LGFH W GO S LI Beilere).

||H|||H|H||lll|l\||l||l|||||||| /

L_1b Q3

6 81012141618 20




~Gouetluty—Lomeniud 60 LLFSA WIS B (bSSID -Ee060T6i 1960, - -
1. FIi L Goustfluiy otefiuleht @)fey eTeuilentiensst HT6uHD? (1 yeiter)
. oglIIeVsnBUI6IT [HeTIShd ene aHTeuiEs 7 (1 eirefl)

b. emefiweureny exmeufiei, Lbenu &Il G Goeen (et Heom 96.0 kg sysb. o HHGUT
G gSHev, LeluTridenct GEbmetiBsiter eUTAIOLITH &enem 6l (LD HIMHHev EXmHdbamy,

i.  emaiweureny GeubBiL HH60 EXHHGIELTH Smfieit Henmuienest - Heidgs.

. oy OCouiBL $Hsd SmHHEGIEIG Heniclonn OeBTeIgEbSHMT?

o abdyefiet GBI 2 oo akED GLITE), |

iil. opfer Heopuiener setiss (“Uell” GbLyiiiev)?

iv. ahayaiev mL] SwBHseL Lighuienest Gumedim 1/6 ORI, FhATEI0 Spufla
HenMmUIenssT EH6u01 &GS !

C. USTTSHFHIS6T,  cLPEOSAISEET, ﬁ}eoz'ﬂlp, Areu  CuobLgliseled Quitkgid G, Seubiei
BOUISEESHDG THITE STeuILBID 6lleng @ JTie| efeng eTeulILIBLD.

. e gnikibsrer elduleanest gms. (3 Ueitefiemsin)

. e gmieys @essdet SI opofanar CUBBEEETIEHD (LPemUIenssT IxHH?
(3 L6iTelicnsiT)

iii. GomiLny enmsemd eenier Luwiy (Tyre) e (poGamesd GCFeve1dBLITS, SpaKHD
GUGNFETT TG (LPemmUdensst LILID eLpsuD &Ml (Bdb.

Beos (P), smésbd (R), 2 gmiew) sies (F) (4 ysitefigssi)

iv. Lug Guwsv 1ipGundsstiudid o grile) edens, HR  Bener e ofsiotengT?
(SEDBEUTEOIHT? 6Xlen_UienenT 61161IER(E5 ! |

4. (20 UettefapeiT)
10
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a. @ UFISHD eemiixg Comin't Guends Heneomeled @STemILIBIHD  LimdH(HiLrbiEsT
GTeOIILIBD.  &MHluND, eneJLD 6T6iILIen &TLste EYH LIMHHILIMKEST QYSHD.

i. eJeiT SEMiiusHeO(HbS ST DEmIbEensT Beugans Cauikss (LPQuin?

(3 Upgitericmein)
ii.  get @mflund 2 weypl Gumgmenma (Lubricants) uwem BADHI? (3 Upitelamei)
iil.  ecvansSHedHbE ST SEmEbsHaet CHTUKGS (PQUiBHL  6llens@s? (3 usim‘ﬂéseh)

iv. &mfluib, eneurhdei 6Thd HAPLILIDFEST enBbFHTIHe860 LIl B 6607
(3 Ueltefissein)

V. guJment Gt B0 SUUFSHIEETL enald LW IBA6Be. — SYImeD SMWID LW I(BHD
(LPQUITE).  61I6TIERGS T (3 UeiTeliasein)

9. ATSHHET DI L 6Uexuoiuisd 2 6ilenm fev OBTLT cLPe0HhiS6MaT (LPFHEVTD DUITTISSES FHhd
HCUeTTen o1 L euemeooiient Q4 @60 gl i (Beiterng).

SO _auemanmt Q4

€LPeOGLD Na Mg Al Si P S Cl Ar K Ca

IE/kJmol? | 496 738 578 789 | 1012 | 1000 | 1251 | 1521 419 590

eLoeuEhIE6TIa EeoSdTesT Heneuleniolileneih OEBTanIB L6l HeeTeunens 6Xl6Nd@Gd !

i. K) 86t (1pFeond oueTEsF FEA (Ar) Denerm 6l (GHEIBUTGHD. (2 LsiTellbsiT)
ii. (Na) @61 (pseund owessF o (K) Semer ol oPSOTEHD. (2 Lsitellawein)
iii. Mg) @6t (p3euTd SpueTeEEsF Fod (Na) Senen 6l HHSIOTGID. (2 LsiTeriaein)

iv. Al epeussAmeTer (1psH6e0 12 HIOTSEHTF FHHBEHHSHOTE 6XH 6UMILINIT eUEITHE!
SUBED  6116TIE(FH®. 2 yeitefiasein)

5. (20 yeitellE6in)

11
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a. HCl, Na,CO; Semi_uieurenr 1iFoTen eldeHSens SMbH OEmsilen X6 LOT606LITEV I"ﬂu_llﬁf_q
UfiGsmgenet @eiy Gauiuinnt gl NaxCO; @6t 2.9929 g Biied sesbsaiiul (G Cloamgulig
GHboEhFev EM iy (Weiefieneuuicd 04150 M HCl o1 o1 Bunfdssinn LGl (P9eft Lsieg

33.75 ml oysb.
i. S1fev — epee &M 1gHeletl OHMAMBLITL 19ensuT 6Y16TIaGHS. (1 Leiteil)

ii. sy SHe0 O nfGaTHeneuisnear  Bhkesll  BLISSWEITES  Cuobosteiem)

LIQ(LPamBEensTT GXLDRIETE  6116TI8(EH5 7 (2.5 Leitetiassin)
iili. GuGsuiterr HTHBHAMHTEHT FLOHENED FLOGTILITI 196W60 K HH? (3.5 LyeiTeriensin)
iv.  asevemaisv o sitemr NayCOs elissdenet smemis. (4 yetieflaein)

v. Buibinier Gurgl B OupIdD SYenih LienDHenemUD, SeUbBens (GHDUUSDEG B
BoiCET6iIeHD L eUQSHeNHHEENGTILD FXHb. 2 yeitefisein)

b. SIATHHAT L LUeneiuied 2 616 (1pFHe0 20  CLPFLSBHIGENEMLID  SEQUILIenLUITeh  OIsBT6uiIH
E\pemalsreutiig CUITHSELOTE cLpeusbsHHenet O\ 1.

i of 2 1 owenss FHH (2 eitefiameir)

ii. BGwImelr BT BevSATET BNV LG FLOGTIIET 1 DI EeneT 2 (HEUTEEE0.
(1.5 yeitellmein)

iii. syset BT BeosAHTET HemeuLENOIIKG Fo6TTen 2' ST BT 2 (HEUTEE0.
(1.5 Uetteflamein)

iv. g 2 Gourald X0 GSArSHena o enl Ul 6 enFIQEneT 2 (HEUTHESHID

(1.5 UptteiapeiT)
v. et &Bermenyg igenent (XCl) o (maurd@io. (1.5 Leiteriasein)
vi. i 9w, @l eFligenat X0, CaHTbuelaGLD. (2 upiteiasein)

vii. 1s? 28% 2p° Beosdyeit HemeoLienolien] 2 n 2" ST © (HeuTs@ip.

12
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(1.5 Ueiteliaein)
viii. FTEHHBHL6T CLIIHHSEL_ 19Ul CLPGOSLD.

/1 Pl

XCls = XCI3+Cl; (2 Cfeitellassin)

13
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He
: A
rmﬁ_.,t_s silrospen Dt Ui R
T 3 9 10
| Im N| O] F |Ne
L Bodr ) oG . I 14,007 15,500 18088 20,180
aaﬁmmga liEmEniEn PTIS PSS, sl S TESTHIEN TEON
.MM ._.w .“m 1+ 17 18
Mg : Al € P| &8 |Cl|Ar
22,000 241305 , 26008 508 20.874 22.085 36464 20508
polassiten 1 epigden sesedume 3 silsrm vakdum § cfegrlien | nangansse ke | ontadl wickal pore g £he odiisn | opermenum ] srednis solentum 1 TV
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