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THE OPEN UNIVERSITY OF SRI LANKA

FOUNDATION PROGRAMME IN TECHNOLOGY - LEVEL 02

FINAL EXAMINATION 2013/2014
CEX2312 - ENGINEERING PROPERTIES OF MATERIALS

Time allowed: 3 Hours Index Number.......c...ccccno....

Date: 24t August 2014 Time: 9:30-12:30 hrs.

Note: The Periodic table is given on the last page for reference. Detach Part A from the

question paper and attach to the answer script.
PART A:

Answer all questions. Each question carries 2 marks and the mark for Part A makes up 20% of
the total mark.
From question 1 to 10 select the most appropriate answer.

1. An object lies on a horizontal table. When the object is pulled by a horizontal force F that

increases uniformly from zero, the variation of the frictional force f acting on the object is best

represented by the graph
a. b.
T 1
f— - M‘_ B
F F
C ¢ T _ d. ¢ T _
F F
Figure Al
e
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2. Inthe periodic table, the atoms with the largest atomic radius are located;

a. at the top of their group.
b. in the middle of their group.
C. at the bottom of their group.

d. you cannot predict atomic radius by location within a group.

3. Which of the following is not an SI unit?

a.
b.

~ > 5

a n

4. Which of the following shows the highest second ionization energy?
a. Na
b. Mg

c. Al
d. Si

5. A, Band C are three non-transition elements in the same period of the periodic table.

A is a non-metal

B is a metal

C shows properties of both metals and non- metals

Which one of the following represents the ord

er in which these three elements occur
in the periodic table?

A,CB
. B,AC
B,C A
.CA,B

an oo

6. A student intends to titrate 25.00 cm® of solution Y with solution X. Which of the following

washing procedures is most suitable in preparation for this titration.
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Washing burette with Washing titration flask with

a. Distilled water Solution Y
b. Solution X Solution Y
c. Solution'Y Distilled water followed by solution X

d. Distilled water followed by solution X | Distilled water

7. Figures A, B, C and D show four ways in which a weightless spring balance can be loaded

with weight of 100 N using frictionless pulleys.

T e
‘\\%}M
%
TO0N
[{®)] {1
Figure A7

The scale readings of the spring balances in the four cases would be

A B . C D
a. 100 N 100N 100 N 100 N
b. 100N 0 200 N 100 N
C. 100N 100N 100 N 200N
d. - 100N 0 200 N 200 N

8. If (n-1) number of main scale divisions of a certain measuring instrument is divided into n

vernier scale divisions, then the least count of the instrument is

a. 1

b. 1/n

c. n/(n-1)
d. 1/(n-1)

.
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9. Consider the following statements made regarding the action force and the reaction force,
(A) They are equal in magnitude

(B) They act on the same object

(C) They are in opposite direction to each other

Of the above statements,

. Only (A) is true

- Only (A) and (B) are true
Only (A) and (C) are true

. All (A), (B) and (C) are true

a0 o

10. 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

a. T

b. 6T

c. V(6T)

d. T/V6
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PART B:

Answer 4 questions. Each question carries 20 marks and the mark for part B makes up

80% of the total mark.

1. (20 marks)

a) You are asked by an instructor to determine the average density of a A4 sized (30 cm x 21 cm)

photocopy sheet..

i) You are provided with a spring balance, a triple -~ beam balance, and a chemical
balance which are available in a laboratory. State the most suitable measuring
instrument that you would select to determine the mass (m) of the sheet paper?

Explain your reasons for selecting this instrument..

ii) In order to determine the volume of the paper you have to take three measurements.
Indicate below the most suitable and appropriate measuring instrument you would
to measure each of them.

(1) Length of the paper (1)
(2) Width of the paper (w)
(3) Thickness of the paper (t)
iii) Write down an expression for the density (d) of the material used to make the paper,

in terms of m, I, w and ¢.

iv) When measuring the thickness, it is more appropriate to take several readings at

different places of the paper. What is the reason for this?

(1) Having selected suitable instruments to make measurements [ and t, the values
he obtained are given below. Determine the fractional errors associated with the two

respective measurements. ( It is not necessary to simplify your answers.)

1 =30.0cm t =0.15cm

(2) In order to achieve the fractional error of t same as that of [, a student suggested
to measure the thickness of a bundle of papers. How many papers does he need to

mark the bundle?

b) The micrometer screw gauge is an instrument designed for the accurate measurement of
small distances. The figure shows a part of a micrometer screw gauge. The circular scale is
divided into 50 divisions. When the screw rotates by one complete cycle the scale moves 0.5

mm.

o
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Main scale Circular

0 scale

Figure 1b
i) Determine the least count of the screw gauge.
ii) Explain how you observe ‘zero error’ in micrometer screw gauge.
iii) Explain the main purpose of a ‘thimble head’ of a micrometer screw gauge.
iv) Above micrometer screw gauge was used to measure the diameter of a wire. The

observed reading is shown in figure. Assuming that there is no zero error in the
instrument, find the diameter of the wire.

V) Usually three trials are made in measuring the diameter of the wire at different
places along its length. State the assumptions that you make in assuming that

these three trials give an accurate value for the diameter.

2. (20 marks)
a) Young's modulus E of a material in the form of wire is given by E=(F/A)/(Al/l). All the
symbols have their usual meaning.
i) Identify the terms F/A and Al /1 in the expression.
ii) Figure 2a is a characteristic curve showing the elastic behavior of a material. Identify the

points X and Y marked on the curve.

F/A

»
>

Al
Figure 2a
b)  Two uniform nylon strings of length [ (= 10cm ) and 2! (=20cm) of similar area of cross -

section A are separately fastened to a rigid oval shaped frame as shown in figure 2b(1).
Both strings are just stretched with negligible tension. The strings lay perpendicular to

each other and run just touching each other.
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Now a force is applied to the point of contact of the strings and perpendicular to the

plane containing the strings as shown in figure 2b(2).

Force 21

\' . Figure 2 b(1)
Figure 2b(2)

If x is the depression of the point of contact of strings (see figure 2(b)) due to the application
of force.

i) Write down expressions for the increase in length of the two strings in terms of x and [.

ii) Derive expressions for the tensions of the two strings in terms of E, A, [ and x where E is

the Young's modulus of the material of the nylon strings.

iii) If x=0.5cm, substitute the values given for [ and x, and hence show that the tension of

the shorter string is higher than that of the longer string.

2 4 72 [vZ 1 12
(When x=0.5cm and /=10cm, take ¥ X" +i"=100125cmand ¥¥T T4 = 5.025cm)

3.
a) Consider the following elements of the periodic table and answer the questions given below.

I II III v A\ VI VII  VIII
Li Be B C N O F Ne

i) Which element has the largest atomic radius?

ii) Which element has the highest melting point?

iii) Which element has the highest second ionization energy?

iv) Which elements are capable of forming a triple bond between its atoms?

v) Which elements do not show any positive oxidation states?

CEX 2312 - Properties of Materials - Final Examination - 2013/2014 7/11
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b) Give one experimental evidence in each case to demonstrate the discontinuous nature of

matter;
i) Air
ii) Water
iii) A metal

c) A, D and E are three consecutive non - transition elements of the periodic table. The oxide of
A dissolves in aqueous NaOH solution. E forms a chloride which is a liquid at room
temperature. This chloride is hydrolysed in water forming two acids. Identify A, D and E by

writing their chemical symbols.

d) In each of the following pairs of atoms/ions which is larger?
(a) Na and Na* (b) Siand P
(c) Br and Br- (d)FandI

e) The Figure 3c below represents the Periodic Table, with four areas denoted by 1, 2, 3, 4.

" 4
1
2 3

_I_I

Figure 3(c)

i) Which area 1, 2, 3 or 4, is most likely to contain non - metals?
ii) Which area is most likely to contain metals with melting points over 10000C?

iif) Which area is most likely to contain elements with oxides which dissolve in water to

produce basic solutions?

iv) Which area is most likely to contain elements which form coloured ions?

4. (20 marks)
a) What we commonly refer to as “sand” is made up of grains of quartz - which is a crystalline

form of Silicon Dioxide (SiOz). Quartz has a density of about 2,650 kg/m3. It is found that

i
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well compacted sand grains of uniform size (all the grains are approximately the same size)

has a porosity of about 30% , regardless of the grain size.

i) Explain what is meant by porosity.

ii) Explain why the porosity of well compacted sand of uniform grain size does not vary
much with the size of the grains.

iii) Calculate the approximate number of sand grains having a uniform size of 2 mm that
would be required to fill Container A, that has a volume of 20 litres. You can assume
that the grains are spherical, with a diameter equal to the given size and that the sand is
well compacted.

iv) The contents of Containers A and B are poured into Container C, which has a volume
of 50 litres. Container C is shaken well. Will the volume of the mixture of sands in

Container C be less than, equal to or greater than 40 litres? Explain your answer.

b) The most important soil characteristics influencing farming are infiltration and water
holding capacity.
i) Explain what is meant by infiltration and how it influence farming.
ii) Explain what is meant by the permanent wilting point.

iii) Explain the effects of excess moisture in agricultural soils.

i) Explain the importance of having a well aerated soil for farming.

ii) List two situations that can give rise to poor aeration in soils.
5. (20 marks)

a) Copper is a pure metal. It is the world’s third most important metal, in terms of volume of

consumption.
R i) State the electronic configuration of copper.

ii) Describe the bonding in copper metal and hence explain why it is selected for

the following applications.

1)  Copper wire

2)  Carradiator core

[4
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3)  Electric motor windings

4)  Domestic hot water cylinders -

iii) Give two examples where the addition of another material improves some
desirable property of copper. For each example list the material added and the

property improved.

iv) The atomic weight of copper is 63.54, and the atomic radius of copper is 1.276 x
10-1® m. Copper crystallizes as Face Centred Cubic structure (FCC). Avogadro’s
number, is 6.023 x 102,

1)  Calculate the lattice parameter of copper.

2)  Determine the density of copper.

b) “Aluminum boats are damaged less than steel boats in service experience to date.
i) Explain the reason behind the above statement.
ii) State the other properties that make the aluminium particularly suitable for
making small boats.
iii) If you are given a choice to select between an aluminum boat and a wooden boat;

what will you select? Give reasons for your selection.
6. (20 marks)

a) A 0.7755g portion of a solid mixture containing sodium hydroxide and un-reactive
impurities is dissolved in water and titrated with standard 0.1000M H,SO,. 34.44 ml of

the acid is required to neutralize the sample.

i) The concentration of the acid is given as ‘0.1000M’. Explain what is meant by
0.1000M.
ii) Explain the steps, which you will carry out in performing the above titration

experiment in the laboratory.

iii) Write down the equilibrium equation for the above case.
iv) Determine the percent by mass of the sodium hydroxide in the sample.
v) State two errors that can occur during titration and the precautions that can be taken

to reduce the errors.

jlid
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b) Sodium is a silvery grey metal. It has to be kept under oil because it reacts rapidly
with oxygen and water vapour in the air. Chlorine is a poisonous green gas. Sodium
chloride is a white, crystalline solid which we eat as table salt.

i) Explain how the sodium in sodium chloride differs from sodium metal.
ii) Explain how the chlorine in sodium chloride differs from chorine gas.

iii)  Find the charge of the Sodium chloride crystal.

iv)  Comment on the melting and boiling points of the solid sodium chloride.
v) Explain why it readily dissolves in water.

vi)  Explain why solid sodium chloride does not conduct electricity.

XXXXXXXXXXXXXXXXXXXX XXX X XXX XXXXX XXX XX XXX XXX XXX XXX XXX XXX XX XXX XXX XX XX XXX XXXXXX
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lithium baryl ; nitrogen ORYYEN
7 8
6.941 9.0122 10.811 12.011 14.007 1 m.m,,m_@
sodium magnesium . aluminium silicon phosphorus sulfur
11 - ' : 15
28,086 30,974
titanium vanadium chromium | mangansess iron cobalt rickal capper zine germanium arsanlc
23 24 .25 26 27 28 29 30
- 3 -
Ti | V |Cr|Mn| Fe|Co| Ni|Cu|Zn Ge | As
40.078 47867 5D.842 51.908 £4.838 58.833 50.693 53,546 66,39 72.61 74,922
strontium Zlreonium niobium malybcenum| technelium 3‘ __:3 paltadium sibasr iin
0 41
85.468 87.62 . 45 a4 (98] 101.07 102.4 106,42 107 .87 112.41 118.71 121.76
Cassium barium tantalum tungsten rhenium asmium platinum qold mareury lead bismuth
. 57-70 _ 73 74 75 } 79
132.91 137.33 178.49 180,95 183.84 186.21 190,22 192.22 196 om 196.97 200.59 204.38 207.2 208 .48
:u:o_::_ radium ruthedordium|  dubnium | seaborgium bohrium hassium meitnerium | unununium | ununkium ununquadium
89-102 104 105 106 107 108 109 :o 111 112 , 114
23] [22¢] 1261] [262) [26€] [264] [269] [288] [271] . [272] [277] [289]
cerium praseadymiumy neodymium | promethium | samarium europium gadolinium . terbium dyeprasium holmium . erbium thuliurn ytterbium
3 i : 61 62 63 64 65 66 67
*Lanthanide series _ s
. | Ce Nd Sm|Eu|Gd| Tb |Dy |Ho| Er |Tm| Yb
14042 144.24 160,36 151,96 157,25 158.93 16250 164.93 167.28 168,93 3.0
thorium 3_382_:_:5 uranium pltoniim nzazec; curium Um:\w:c_j californium | sinstginium fermium | mandelgvium =
¥ X V. .
*Actinide series 92 1 08 99 100 101 102
E,.N.s 232,04 231.04 238.03 [237) [244] [247] [247] _u_: 251] [252] 1257 . [258] 269
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HaFH : 24 siserol 2014 Gmyb 9.30 - 12.30 wenf

GBI UTTDeISSTS  STHHN  SiLLaumean SnHIubssHSHle0  SIUIUL(H66ng.
Detach Part A from the question paper and attach to the answer script.

ugxH A

a16060T  AIEITEBHEHHGID ool HHd. @albaur(h elameseEpd 2 Lsleallamen GLBIGUSIL 661

ued A @BE OCwiszsll Lsreiselear 20 % SleLdbE@Lb.

1 @c0mhay 10 euaywren alaimesend@ Wal urmHsona almiulmeads Cofle CFuis.

1. @m Ourmel @wm Homiwrer Guemsulgierengl. SUOUTGHeT WFSwg Hedmpba Fymen
wepuled SFsféEGd @ HoLwrer  almFRGE S  E)RHSUILHGHLOLITILSI

SUTHeled BTG 2 gruie] alomgulesr IBIHmesd STLHW  WaIOUTIHhSSLOTe
UEDTLILIL LD
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2 FGmIqUl SiEm SLEDJWIDLL DIGDIHBMEN ST EHHOT DL L euenamrued
B HISTETSIIQU LG

SeuBmleln snl L e GoBLiGHuied

DBl gl LsHe HHULEGHUTE

SiuBBI6T gal L SHHe DigliLgsuled

SI HUDTOUWS Fnl L HFHler elLGHUID G FiSmTent (LPIQUIGLDEILINS ©_BIG6TTed
(WS B  SnBPIQUITSI.

e o o

3 UereumeuaneuBmled SI oievsede0rsHg 61g1?
a.

e o o

4 deeumeuameuBpled gl SIBWWIHS GERILID SINToSSFFHEMWS ST HEBBEH?

a. Na
b. Mg
c. Al
d. Si

5 AB,C aaiuen ouauissar SiLeauauameniuleisien @Gy DA HHEH BTGNP
BIENEVLOTBIT  CLPGUSBRIEHGIT.

A eaeug @ 9iBeursd
B esiug @ 2 Geurabd
C ayamg o Geunsld oGNS 616G EJEHIQaIEid GUIeOLSMENTLLD ST HEHSTIBG.

el eubeueauBiled b QT PUOEIG GIDAPEOSHRIBET LI HSaT
SILL6UEnEIIUIled HEMIDWLISIalqUl Hlenevenild S HiEmEHI?

a. ACB
b. B,A,C
c. B,CA
d. CAB

6. @B wreweuT 2500 cm’ smysed Y 3 sojswd X o L Hunfds eewen weienmi.

QBPWISHSHNGS S@abd OB QUIGGHSTE QUK  (PD LlesTeu(hev enTeuisled
GISIGUTGLD?

2/11



00220

Sienallenu PWSHSHB  GHenelenul
a. sTWFd augsdHs Hflemm Hupeys HmIF0 Y EB H(D6YD
b. somyged @ BemB H1p6yS. HmIFe0 Y BB H(D6) D
C. BTN Q) HOMH HIPAS SMUFS e Bflens s(peulTlest

HOIFD @ BN H(1D6Y.
d. snwisd eugsHs pflems supaiw SMUES agdHs il speys
et HemIge0 @ G &(LD6Ys.

7. uLmsenr A,B,C,D eeiuen 2 gruieuBm sUlsefer cpeold @b HeopwBn elbmgmded 100
N utpéens eleleuTml BT 6UMBHEITED HEDD GMMBEVTLD CIGILISMEND ST (HB M.

3 B %\
Ty
100N 00N 100N 100 N 100 N
(a) (8) «©) (D)
Figure A7

aliBprraseisd Bralemaseiapsion Senallenl  eurdiLbei

A B C D
a) 100 N 100N 100 N 100 N
b) 100N 0 200 N 100 N
c) 100N 100N 100 N 200 N
d) 100N 0 200 N 200 N

8. @ saGn amalular (n-1) drsrer seelomLl Wfleser n Geueiwy oienalent L
Uifleysentall LIflésiulLred smaluler @Lf6euemienllebemns

a)l

b)1/n

O n/(n-1)

d)1/(n-1)
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9. sreEEL alos alissns@d alams uBiuw Leaeumd smbnisbsamend
BHHHM OBT6iIs.

(A) oemeu LHDEN6D L6

(B) Simal P6HFH Qumhelled TGS eimet.

(C) simau @eGauneBED a1gi&H s amaulasismen.

Guomng  gmBuisaeien
a) (A) LLEW o ewEnUITETS
b) (A) 2.1b (B) 210 w Gid 2_adieniowiTarsmne.
) (A) 2.1 (C) 2.1b W B 2_EEenOWTaIEmE.

d) (A),(B),(C) etebevmbd o _ewieniouinerensy.

10. oiemevey sreod T g3 2 L w saged FHATaISMIGOBTEIH aurlu Gefeng. Lelulemgib

FHATAIBID FII SUJWOB0 aldlpd 6 o el Fhdials smselar Smevsy
&IT6VLD

a) T
b) 6T

<) \;@
d) T/Vé
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ugs B

4 elamssEndE ool HHH. @eideunp elameyb 20 yseflseneniCupieug &1 LGsH B
OnE OGwrssl Lsielsaiar 80 % deL&@Lb.

1. (20 yeneflseir)
a) A4 o _meauenay (30 cm x21 cm) @efliiLL poHed et Gevig Hyalwidhd g
SILTHHemw prEeT Bijewulbs GeuewibLd

1) . @F oIl 5H60 HMLbHSH Falqul alBBITSH (LPLDMLD GUEN6TE SHT&
BUsTweTsh SITE 6IAILST 2 _MHEhdHE&Hs SIUUL BTN, @ Hreafar Hewlley (M) 20

BreuliusBE Hrssl 05fb0shs@w el QUThHIHLOTET DieTe]. HHal WTE?
2 RiB6 allewLenwl alensasea|d

1) grefler sereuenenal aHULSBEG BRSB6T Py Dlenaihsamen GuBGaIETIHID.
SiuBNlel @elClauTETEMBUD SDieNHS WS QUTHHHOTEIHID HSHHHEHIDTE 616
smallenwis SH6W ST LaLD.

M sreflesr phemd (1 er6sien)

2) Hiefell DIHeVD (W 6165T5H)

3) sreflesr sginy (b ereiis)

iii) sret Qruwiu’ L HrelwsHar oI jsdH (d) @be mlw,t 8 am
Bameneuenis SH(hHs.

iv) sllmer SeneEGh uTpgl STl CeuaiGaum @)L misealed LG
aurdllyssemen fhGHSHM0 s QUIHHBOTEISTGID. E)\HBEGHE SHITERCILD6H60?

V) (1) @ wreoeuemed L&l QUITIHSHSITET SI6NhEmiS(HoIHmenbOsTeni(h [t
eeILITeUBenD oMb HLIH SlendbslLl L GuuoTeamigssT S8 Hyin’ Hefterer. [t
areuaTeuBmled Sjenaibhidened eeuGsuraiieud Leiem au(pbEmen Heantulbsalb. (2 g
el smend SHHs Geuemiguigeemnev)

[=30.0cm t=0.15cm

(2) t @61 Uestameuipeney | Geir Leiremeupensus GUITeOTHS (H LDTEITEUEET &
geiseiledl &L 19 HQlenL SeTHGHTH BeoTEFm60T FnSleuTesr. 61HHEMEN  HITCN 61
Qm slige0 GayssliuL. Geuswiid ?

b) dmaremi mewiored Hflu SrIRIBms SHBHSHH0TE SIEMILSHE AIQAIIDSSILIL L
smalwrG. uLb Qlem Hmareni mewioralulear @m LGHomws ST HEBEI.
aulLiorer senalenL 50 Ufleysenmals IfldslulHeTengl. SHbh& @B WPUFEHDBEmUEF
Geuiyd Qurupg Semalleor. 0.5 mm  HaHEBSH.
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i) FHmparenflulesr G Qeuemienldbmaenit Hifemtullobsa.

ii)  Smparenl mewiorelulesieon LU eulpsney eeleurn  SieugHTeniliy eer
afleneoailb

iii) Hmparend mHewioTeNule ‘HoTp SHmev ulle  Uigsmer o LGWITSSHSHlme
aNleN B HALD.

iv) Gumug Hmasrenl mewioneal @ sbiluler el sglmer Sieneoas
o LBWrAssILL LS. SeugTallssiulL eurdliy uLsSHB &rLL
Ul LglL.Gssmaluled yaFAw eauupealsdemnsoblwensd &meHdHn Csmemi® sbiiuller
il L SFenesid HT6mIsb.

V) sbUuwlar el L&Hms SNIUSBE SISET Heniumige OeusiGeum G miseisd
AUPMDWITE clpadiml UL gmishs Chrobseose QFuuniLb@eEmer. @)D cpsn)
uflgmss Crrese0H6T H(HHSHONET CLIBILOTEIRISMNS SHIHOLDMILISMBE HEIS6I
HHHHM COHTETEHD DENEHHIHM6NSH H(HD.

2. (20 yeiterlleseir)
(@) @eopw augusHHed o eiten  Hyelwid @eSler wWrider LG

SILLGEBSEH. OmGeTen eleveur  GBUIhsEHD DeuBBlET UPEDLDWITET  H(HHHIDHHM6TDH
G

i) Gupug Qeuefiiim iged F/ A wimib Al /1 6iIgDIlD LISEIEHMET  (£)6IBIHT 601,

ii) glyelwOoremier eHeeny BLHMSHMU ™ LLID(1) Eed 2 eiten  euenyl &1 HEBSI.
euenyLilsd X wmmubd Y yelellseamen G)eIm SHrewmis.

F/A

v

All

UL 2(a)
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b) delumenw  eugass®  @emy b 2(bl) Ged  arlLiul Geieneurm @Gy
GUIGEG O Qupsiugiy A owd Caremi &) mbGsumear Gampseienmed (emslang
pemd [ (= 10cm ) , wpempwdHer Hend 2] (20cm) ) &lLiul Getengl.  Gyewi®
SmpEEpd  UBSENESSS5HE O pamauia sl LUUL Getenal.  SIHCHTH B\
SowsEpd @EDISCsTEE  CemGdHETa  Hmeouled ealmB  @EIm  O&HT.Hé
QeTamILg (HE &6

SuiBurg uL 2 (b2) e sTlLlu Heieteurp Slenipsefel OHTOLETENUTD S 1q 6
HNHHBG CFRGHBHTE @ alms LlayCunslsbasliLGanal.

alleng — -

) 7
%

—

beib 2 (b1) LLb 2 (b2)

e alsinlyBurassred L 2 (b2) @& smiLOU HeTemeuTm X 6eDid G LGUWITEY
B mpseile GHTHLeTeMUND eiuLLTeD

(i) Bm Smwsaiaigid Ben iFsfiyssTer QeueliLTGaemst X , | snjurs 61pHISH.

(i)@m Gemwaeiaigid @)pmasebsstar Qasliurhaemenr E, A, I, x smjurs (5.

(iii))x=0.5cm, eu@weure [ , x, @barer Gupwdasmen IFHuILhH HAYw  Gemwuied
o eiten @) pemey QUi Fapemeuuiled "2 _eiten G\ ipemeuenws el GLIfig eaisbaT  ([Hisb.

2

h
I

(x=0.5cm , [=10cm, ou@wGurg V*
61(H1HHMILD)

17 210.0125cm aremey> ¥ ¥+ 1%/4 = 5.025cm aremad
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3. (@) oLuTsHae oI Leumeniulsd 2 eien LoD (LPEIEHRIBMNS SHHHHMB CHTEwI(H
SCWHTILL. TEBEHHEG Dl H(HdD.
I 1 I v A" VI vl VI
Li Be B C N O F Ne
(i) embs cpevsd WanGLW Siem SimFmW 2 e wg)?
(ii) b cpeusd SIF 2 WIHS 2 (HGHMmevmUl 2 emLig?
(iii) oy s P 2 WIHSH GIHILID SWEMEHSF FhHmu o L wig?
(iv)  onDeeLBEIBET DHET SigMISHEHSHMLCUI (Lpbemiol) Lienemiiient
2 _(HoUTHHSH Tnlglleneu?
(V) enbepevsmisst abseals ChT @UACWBB Hencusmens STewlss LT L THmeu?

(b) QarLirFdwumys gL lGuTheTseMe SHeitenoenul UL GEHIGSHT L ShalHLD
RaCUTHIHIBEGL @IGeUT(H SLUIOPMDBFFTEIDI SH(Hb.

(1) euer
(1) it
(iii)) @ o Geursid

() sauissar i Leaumeanuigeisn A,DE eeuer Gsrréfuns eumaems
BleneoHfLTensHe060Ts (PSIBI CLPLBRIGMTGL. A B gUendl ® Biseobs NaOH
BHOIFIID HMIWHaIquIEl. E Sienp Qeuliuplensouled SHJeuondd dniqul (b
&Genflenglen. o (HauTdsGHBH. Obsd GCamenyl® Bfled BflewL FEFFLNLLF

Qeuid Gurg Bremih Sibleomsmen o HhaumsGdng. A,DE seaueaeubms
Bemhiseni(h SeuBnier GrFTwens GREuibhsmen e(pSHIS.

(d) Yereugpd Semicsouen Gamgseln Quilwg erg?

(a) Na and Na+ (b) Si and P (c) Brand Br-(d) Fand I

(e) &Cpujeiten LILD 3(C) v BTG uFiyseisd 1,2,3,4 GBulLiu L syeuijdget
SILLsuenewiuilen allensbsliLL HHemnears ST [HEBSH.

uLb 3(c)
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(1) 1,2,3 or4 ge epsiugiy SiGansnsmens FahHoHenss OoTemhsensToalhoEb?

(ii) empaUugiy 1000°C B GuwBulLe HEGHew weien 2 Gensmisamend gabhHeombe
CaremibeTensis al[HaoELD?

(iil) embgLILTULIYETEN cpeuBmIGeTe LT B Bfled HMIHHI FnBHVTHS &I HEMJFM6VDH
CaThdHEdH mquIGTeE alHoEL?

(1v) eIbSULTULIGNIETEN (LP6VSMIGEIT TN DiWIciBbemensd CBTHHHS Fnlqul CLPGOSHIGHEN6N D
FmHHVTHS QETembherensTes al([haoeh?

4.20 yeirefaseir)

a) BBl GuTgieuTas GBILLIGL  “weanied”  e6iLg FelbeafofT el (h 6aemid LI(mIEG
agallenaiuien Wl GUTLE  L&SHHaiH Bl SHIeDISGHH6NTe0 2 (heuThaULL6neULITEHLD.
Gar'a G oLTeHd 2650 kg/md oy, meag Gsies  GhmésiulL  @Grdymen
LIHLOGNGOTULGNL LI LDewTeD  LoGwflaen  (6T6L6UMIDGMNGEHD  gBHSTY @6  L(HLOEDIENL UIena)
Sieutemieneunes 30% HIQUTTSHDHEENID WL WHTHD STRILILIGSBSHI.

(i) SHUTTHSHEDD CTEILSHE B(hHSmen 66N @ .

(i) meing Gsjdham GBmBELIULL @G FFmem LaTLLIHLOMET UL|eNL_ UL LDGOIEIENL I
SHIGUTT HSHEINLD  LDEWTBEHENL W LITHLOGHS6 alSHSwmaiors G Ulaid GILhLOUTeID
LOTBTWeO(HLILIG 66T 616 aleneh@Hb.

(ili) 20 eSBEBT emeueneyeL W GaTeiseve A e BINUSBGHS Chemeuwne 2 mm @Gy
Fmen 1DGwT6L LOGWNE6  615SHeNEIOILIET 6w emieNeuUTeaTdhd SaullIli(hes. Loeullsel
GameneuigalenOgeiayd el L b SHIUULL L(HLOISST GFID6 6IaYD LOGIT60 H&dIE
OBHBHBLOTEHSLILL L QHaeaD SH(HH&0ETeis

(iv) Oamelisevaisear A Seid B @evid o_eiten o _slen_ssll GQUTH6THsT S50 65BMIT
sareuenayemLw Gameisevar C g O LiuGdsa. C paig GaussinGadpg. C
B)eviaiTer 1D BEEVEmIUTGT SHetTeusniey 40 eSBMIMNeVID LTSS (GHMBEUTEISHT FLOGT ST
SIVVGHI GnlgeiiHT? allenenwl eflendbsaLb.

b) Geuenmemienioenws Gobu FeguIeuded etenflest 10& (Ppheu FIBUILIWLIEOLS6ENTeU6T
oahmalll UFehHETemLUD BaJliiighHs MeubHHHeESH SHEIEHLOUDTEGLD.
() oaBIHAII LJabSHETeniD 6IeiILSMITe) 6laien aleMiGSST eaLSmean alend@Gs. ig
GouenmemientouNed eTeleuTm UBIGETILE CFUWISBS.
(ii) BIhS) UTQAISHIGID HeNeVenID 6TeILISHENTe0 6letTell ailenmig .
(iii)  eMeusmu wentewiled Gevds FYEILLIaNTED GHUBLD elemeaaiBemen eleTosaLD.
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<)
(1) eleusTwsHHed BTG STHBILLOUCL  Wewenle (LIS SIS e allend@s.
(i) wemtemNed GHMBHS SIMBITLLULGSHE GHBUBD B)THEHLDIHNeOSEMENL Ul weihs

5.0 yeirefasein

a) Oy @ ST 2 GeTsld. iF 2 &l LWETLGSSILBHLD SaTeueTals LihLoaed
cpeiImTeugl (Whaw 2 Beonsons allenmighdB Bl

() Qewlier GevsdNye o Heumllmead HHsb.

(i) Gsby 2 Bevsgdar Limemiiiar elufldsab. SBedhbe D& ganlsmeum
dyBwrsmiseaieyd OFfleyCguiutiun 1gmeHBoHa allendads

1) Qsiys b,

2) amflar sfjeld simeni(Radiator core)

3) et Gl Lflen smpsei

4) i o uBusHHBBTM OB 2_(Hn6NTH6i

(ii)) GeuOmmp HyelwsHameans Gy e Gailiseamed QFbilE aHDLSHES E)LeOLBMEN
GubLLEF QFUIWAPIQUCLEILSHE E)H 2_HTyammhisei FH(HB.

@eubeutT 2 _gneansdHaud Csreasiu’ L HrelusHms BIBUGSGS GLbUGEGSL L. L
BuieoLlenerd HIayLo.

(iv) Ooblesr sem Beop 63.54 QFwler gem ey 1.276x1010 m
Qsiby FCC ugawrdpg. oweusrsrm aem 6.023 x 1023,

1) Gewler Grpuwfl uwraiSmed SealiulbHe.

2) Oswler sILTHHemuwigd Hiiomenbasaji.

b) “Gmeny euey HmLssl CQuBp Crma SE@UMGHEILIY 2 HhbGEH CHmemlsaiaid
unrées Siilelwn CoreanliasT Gamphs Dienaled
LD SHeDL_[bgl6iTeren.”
(i) Gwpug expiler Ueaaniulled o eiten smyaunsHamea alend@as
(i) euurss Aw Corenisamen oilaussTH CFuugsBGIu CuTmSSTa Goaup
BUWIeOL|HM6NSH FnmIh
(iionienussns CsusBsmanienwihd wisHamns Ceuis Gamaflamwubd SieubBsd
QaremBHoHfle) CFUIbUYg HHEHTO BT aHmears CFfley Cauial? o g
CaflalGflu STyeauBisMmend, &H([hHb.
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6. (20 yeiterilaeiT)

a) Gomguib @GemeyleLuyd Goum HTEHBMLWITSH Heo  USTTHSHRISMENUID  Clebmemi
geno Csiemeu galenr 0.7755g pifled smyssiuc @ Hww 0.1000M H,SO4 o e
ByaalulLBuUTgl, §HsTEHH5mE BhHmolubhsHs 34.44 ml oudeod GHemeuliul L &I

@) sfesHar efey ‘0.1000M’ saissr@osiiuiGa@ng. 0.1000M eeaiugne  eeier
HHSULGEBEH 6160 aNeTHESH 5.

(i) e sl  Guomug  ufiCstamemw  QFUusBHETS B  eSWTEHD
LILg(LpemBEHemer  allens@hs.

(i)  Guwmpg ufCsTHMmaGST FLHMELLIGGHSILL L FOGUTL ML 6T(LDHIS.

@iv) wrglfluied o _een Gamquid &CemmenpLIge Hlewie 61155 6m s T 6uH.

() Guobug  ufGsTHemeanuiled moWdangw G  Lenwpsmans  GUULILGH  SieuBmn
Beaufshd Qi a@ssiiuLGeuswigw (WaTGamBuTGEmeud GILNHS.

b) Gsmgwid @ Geusited Gsibg gmbuesd BB 2 Geurswig. @& eueluled ByTalu e ,
PUIlsIL D  allenjours SHTHHEMLUSHT0  6Tentblemiuled SHOPHS  eweubss LGS MBS
GBenmlell  eIWILGI QIH LFMIHMB HFFUTL uGWD. HTD Gwengd 2 (1 66l 2_aHigld
Gsmquib GBenmengl. eH OeusienenBIBL Lelmi&STEHLD.

(i) Gomguud wppd  Gsmgwid  GGemTedyL aeiLeey  eleueuTm  GaFmquid
2 GeurssHgelmba Geaumib&aimet e a6 @s.

(i) ©Gemmflar wHpd Gomquid GGenmenyl  eldUme  eeuauTn  G&GCenmiesT  eumuweled
O\mHH CoupiGElemenr eler alendh@s.

(iii) Geamgund GGenmmenyl LENRIAGT GHBSHMBS BHI6UHIS.

(iv) Gomquidb GGemengligest 2 (b Hlened WH@ID OerdPemeors  Lsitefamentiums
SISIT6Y  En DI,

(v) Bfleo Gamquid GGsmmenyl et alejaITsd HFHBE 61 aleNdEs.
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ﬂ@ﬂ gen
1.0079
lithium baryllium ; born parbon nitrogen [VEANET]
5 7 8
6.941 9.0122 10.811 14.007
sodium magnesium aluminium phosphorus
1 - ; 14 15
22.990 24.305 ' 28,086 20.974
potassium calcium vanadium chromium | manganess iran cobalt nickal capper germanium g?m: lc ma_w: _::_
19 23 27 29
Ca V | Cr |Mn| Fe Ni | Cu Ge >m
40.078 50,842 51.998 £4.938 5545 53,693 53,546 mm.n@, . B39.723 72.61 Q22
strontium nioblum | malybuenum| technetium | _30_:__3 palladivm sibear v 3_:_: Inctium tin %._353.
47 49
35468 87.62 95,64 [58] 101.07 106.42 107.87 241 114.82 118.71 121.78
caesium barium tungsten rhenium asmium platinum qold 303_._2 thallium lead bismuth
57-70 74 75 80
1232.91 137.33 178.49 183.84 186.21 190.23 192.22 200.59 204.38 Al 208.98 (204 [210] [222]
:uzo_::_ radium . rutherfordium, seaborgium bohrium hassium meitneriurn unununium | ununbium ununquadium
88 89-102 104 106 107 108 109 111 112 114
1223 [22¢] [261] 1262 [26€] [264] [269] 1268] 12721 | [277] 289
i
_u_:sas_ Im cerium praseodymiuny neodymium | promethium | samarium europium gadolinium terbium chyeprasium holmium erbium thuliurn ytterbiurm
; ; : ) 61 62 .
Lanthanide series Ce| Pr|Nd|Pm|Sm|Eu|Gd|Tb| Dy |Ho| Er |Tm|Yb
138.91 ‘ 14012 140.91 144,24 [145] 150.36 151.96 167,25 168.92 162.50 164.93 167.28 168.93
aclinium horium frotactinium uranium neptunium plutonium amaricium curium berkelium californium | einsteinlum fermium | mandelavium|  nobslium
**Actinide series : -9 93 ) 100 101 102
Ems 232.04 231.04 238.03 [237) [243] [247] [247] [251] [252] 1257] [258)] [259
1 ¥ » ! ¥ »



