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Structure of Matter 80 QUESTIONS

1. How many elements have been discovered so far?

A. 26 B. 92

C.98 D. 118
q 78 Fefb G wifvFe qare?

A, Q4B B. 535
C. 56 D. S5vfB

2. Of the elements discovered so far, how many are available in

nature?

A. 26 B. 92
C.98 D. 118
ifqFe (NeetE Wy ot aPFfers e IR?
A, 246 B. 53
c. sufd D. Sbf6

3. In a compound, the elements always exist in:

A. The same ratio B. Any ratio

C. Equal masses only D. A ratio that changes with place
QT W (e AR AT (o ACH?

A. 9 T GFE ATH B. CICHICAI WS 20O AT

C. ¥y A O AF D. S e A

4. A substance that, when divided, gives nothing but itself is

called:

A. A compound B. A mixture

C. An element D. A molecule

@ “<E Ot G2 AW Je O @Il Amid Aeql TR A, OIE F AE?
A. o sl B. farea

C. Gifers omief (=) D. 99



According to the book, how many different elements does
your body contain?

A. 26 B.8
C.92 D. 118
J2 SPICA (O *HICa Fofs o (el =te?

A, ufB B. v
c. o35 D. Sbf5

If a writing chalk is analysed, which elements are found?
A. Sodium, chlorine and oxygen B. Hydrogen and oxygen only

C. Iron, carbon and nitrogen D. Calcium, carbon and oxygen
EFTIE 0P [ FACE (I GIASTE A6 IR?

A. CTfeR, @ifee ¢ e B. ®Y TGS 8 TFFCEH

C. AR, T 8 TRETET D. RN, S @ afee

What are atoms?

A. Large lumps of any substance B. The smallest particles of
compounds only

C. Particles of light D. The smallest particles of
elements that carry the
characteristics of the elements

Y F1?
A. GG *Wdd I8 Ae B. ®Y QIR Faes Fell
C. aIE D. NS FEos T, T (NETq &8y

499 ¢

When two or more atoms remain connected with each other
by a chemical bond, what is it known as?

A. A molecule B. An ion

C. An isotope D. An orbital

Y2 3l STSlfdd AFwIY IRRF T 27 & AP OF I 07
A. T, B. 99

C. SIRCACEA D. S0



10.

11.

12,

Chemical analysis of any sample of water shows what ratio of
hydrogen atoms to oxygen atoms?

A.1:2 B.2:1

C.1:1 D.2:3

Q! A (AT RS #Aifa TEE e [eaee 2i2gieee ¢ SfEee
2T AN F© 21 TR?

A SR B.R:d

C.o:d D.R:©

Which of these is a molecule of an element, not of a

compound?

A. CO: B. O2
C. H20 D. NHs3
e @A G @Y, @R 91 T2

A. CO2 B. 02

C. H20 D. NH3

A carbon dioxide molecule (CO2) is formed by bonding which
atoms?

A. Two carbon atoms and one B. One carbon atom and one
oxygen atom oxygen atom

C. One carbon atom and two D. Two carbon atoms and two
oxygen atoms oxygen atoms

FIE TIZ-GHZT (CO2) Y (F1 AN & 2 fo® 272
A. 75 A ¢ @35 afsgrem =iy B. @f5 I ¢ b afrem s=awg
C. a3 I ¢ 7fo afFeem g D. 46 ¥4 @ %6 afEeee o[y

The symbol Fe comes from the Latin name (Ferrum) of which
element?

A. Fluorine B. Iron

C. Francium D. Fermium
Fe &SIFMH (FIF GEF WG AN (Ferrum) (ATF QTCR?
A, cpifaa B. SIREA

C. FEORN D. FIfsfas



13. The symbol of potassium (Latin name Kalium) is:

A.P B. Po
C. K D. Pt
BRI (5 1N Kalium) &SF F1?

A. P B. Po

C. K D. Pt

14. The symbol Pb stands for lead. From which Latin name does it

come?

A. Pluto B. Phosphorus

C. Platinum D. Plumbum

Pb 2SI (FTC GlEts @RI af6 & =foa % (AT 9rR?
A. Pluto B. Phosphorus

C. Platinum D. Plumbum

15. The symbol of sodium (Latin name Natrium) is:

A. Na B. So
C.S D.N

AfeReR (@S 99 Natrium) &€ F12

A. Na B. So

C.S D. N

16. Which of these is the formula of sulfuric acid?

A. H2S504 B. HCI
C. NHs D. Clz
faees a6 Aifrefis aftes faFe?

A. H2S04 B. HCI

C. NHs3 D. Clz



17.

18.

19.

20.

What does the formula Hz20 tell us about a water molecule?
A. It has one hydrogen atom and  B. It has two hydrogen atoms and

two oxygen atoms one oxygen atom
C. It has two hydrogen atoms and D. It has two molecules of
two oxygen atoms hydrogen

H20 ATl 2N 99 57otF F @RIF?

A, aTS @36 FICGEE @ ¥ afFgeee B, are uft 23gE ¢ b wfEre
2/ R 299 A=

C. ats 96 23 8 ¥t wfHeee D. TS AIGTSAR g6 =Y @tz
KERIP RS

What is the formula of ammonia?

A. N2 B. NHa
C. NHs D. HN
TR ST F?

A. N2 B. NHa
C. NHs3 D. HN

What is the formula of hydrochloric acid?

A. H2504 B. Clz
C. HCIO D. HCI
IEFT @fired AaEs F?

A. H2S504 B. Cl2
C. HClo D. HCl

Which three stable particles does each atom consist of?

A. Electrons, protons and B. Atoms, molecules and ions

neutrons

C. Electrons, ions and photons D. Protons, positrons and
neutrons

AfefB srmq e fonfs B sl e oifye?

A. 3G, (&5 8 FEG B. 7Y, 99 8 e

C. 3ETFET, ATV € (o D. (215, “f&g ¢ fFT8G



21. Where are protons and neutrons found in an atom?

A. Moving around the nucleus B. In the nucleus, at the centre of
the atom
C. Outside the atom D. Only on the outer shell
AFAYTS (A5 8 FTSGT (Pl AH?
A. fTefeaew srfne gars a4 B. “IYR (@, FEFeHE ooE
C. AR AZE D. &Y JICHCA AECHH FH240
22. What is the relative charge of an electron?
A. -1 B.O
C.+1 D. +2
BERGHEAR WS iy o7
A =S B. o
C.+ D. +

23. Which fundamental particle of an atom has no charge?

A. Neutron B. Electron

C. Proton D. None of them
AR (I GfeTE ST I A4 (737

A, 785+ B. BCTRG

C. &5 D. (PR 7

24. The atomic number of an element is determined by the
number of which particles in the nucleus?
A. Neutrons B. Electrons outside the nucleus
C. Protons and neutrons together D. Protons

(@I G AN He e Soifge @im sl wen e fMdfae =77

A, 85T B. fTSfFam A2 @a 3w
C. (267 ¢ fN8G e D. (&5



25. An oxygen atom has eight protons in its nucleus. What is its
atomic number?

A.8 B. 16
C.6 D.2
@35 AfFE *RwigE fTefFaeT @t (@b aitg | @F AT e T2
A b B. Y
C.Y D. Q

26. The mass number of an atom is the total number of:

A. Protons and electrons B. Protons and neutrons in its
nucleus

C. Neutrons and electrons D. Electrons only

(I YT ST 20 et Soifgs Iiom @oree?

A. (257 8 TEHFH AR B. (&5 @ fT8GT Aeia

C. %G9 ¢ BTG T D. ¥4 TG AYE

27. In which year did Rutherford give his model of the atom?

A. 1911 B. 1869

C. 1913 D. 1803

A. Sod> TWBItm B. Sbyud BT

C. dodo f¥BIw D. Skrow f¥BIT%

28. Which atomic model is also called the nuclear model, because
it first gave the idea of a nucleus?

A. Dalton's model B. Bohr's model

C. Thomson's model D. Rutherford's model

I 2RI TeAR 2l [efFaer (el e, o2 i e wreee J@ 232
A. TFBCAE WCGA B. [ICIA C&e

C. ATCAR T D. AVHCFICEH T



29. Which scientist gave corrections to Rutherford's atomic
model in 1913?

A. John Dalton B. Robert Boyle
C. Niels Bohr D. Antoine Lavoisier
I TS sod0 RIBTH ARRACHCTT 2N CCETT To AL FCE?
A. ©F TFBA B. G I
C. TP @ D. S5 FpeRIE
30. In Bohr's model, if n = 2, what is the principal energy level?
A. K B.L
C.M D. N
(A T n = R WA A4 =S8 (FI10?
A K B. L
C.M D. N

31. What is the highest number of electrons the K shell (n = 1)

can hold?

A.2 B. 8

C. 18 D. 32

K *If&%0 (n = 5) A FO6 IEFET AFCS AA?
A 3f5 B. vf5

C. 5% D. w35

32. What is the highest number of electrons the N shell (n = 4)

can hold?

A.?2 B.8
C.18 D. 32

N &8 (n = 8) AEH FOb IETFGT AFTS A2
A S B. v

c. 5fS D. w3f6



33. Which of these is one of the three principles of electronic
configuration in atoms?

A. The Octet principle B. Dalton's principle

C. The Avogadro principle D. The Aufbau principle
ATV IEFG [iea foafs Mfsa ey e @t @ fo?

A, B3 Aife B. TFBEE Ao

C. SyTeiaieg! Ao D. SEFAE e

34. What is the maximum number of electrons that a d orbital
can contain?

A.2 B. 6
C.10 D. 14
d ORI AEH T 2EFa AFCS 2AT?

A 3B B. b5
C. Sof6 D. 86

35. Atoms of the same element that have the same number of
protons but different numbers of neutrons are called:

A. Isotopes B. Isobars

C. lons D. Allotropes

@R AT (@B T AN [F8 Saoiet ¢ F8G 7Medy o5, omae O @
J A2

A. SIBENCI B. SIRCIHE

C. ®I D. FoToW (SHICETG)

36. Which two are isotopes of hydrogen?

A. Oxygen and ozone B. Deuterium and tritium
C. Helium and neon D. Carbon and diamond
o7 @I 7fo 2IZCGITSCTR WEEACEA?

A. OIS 8 STE B. fesimm ¢ Goaw

c. faferm e foam D. I ¢

10



37. What is the relative molecular mass of a hydrogen molecule,
Hz (H = 1)?

A.2 B.1
c.3 D. 4
FIGIE TIF (H2) oA qeifas o7 92 (H = 3)
AR B. S
c.o D. 8

38. Which three kinds of rays are emitted by radioactive
isotopes?
A. Red, green and blue B. Alpha, beta and gamma
C. Infrared, visible and ultraviolet D. Radio, micro and sound

(SEET I (AGF (@I for gt ¥ Fofe =2

A, e, FJF 8 e B. T, 951 @ ol
C. SRS, 7= ¢ wierqaf D. @f%e, MG € *=
39. Isotopes of an element that emit radioactive rays are called:
A. Stable isotopes B. Synthetic molecules
C. Radioactive isotopes D. Inert gases
@R AEEANGI oy I el @ oma F e
A. FES SIZETGA B. Flaw &g
C. (OEEY BTG D. fafez =ps

40. Where has the Government of Bangladesh established a
nuclear power plant?

A. Sylhet B. Chattogram
C. Rooppur, Pabna D. Cox's Bazar
JEAT AT (AR ARNARE Rgpetd®m o FCa0R?
A. T B. A

C. AR w7t D. SIS

11



41. Hydrogen and oxygen are gases at room temperature, but
together they make liquid water. What does this show?

A. Compounds always keep the B. The characteristics of a

properties of their elements compound differ from those of the
elements it is made of
C. Water is an element D. Gases cannot form compounds

T SN YECGIT @ WHCEA 5, 58 @1 fee a1 =iif tofa wc31 @ @
I @RI A2

A. Ctol SR (TR 4 4T Al B. QR 4 O o<1 GRePTeas <
(TF AT
C. i @6 e D. T (A el Tofa =7

42. When atoms of different elements bond together to produce a
molecule, what is it called?

A. A molecule of an element B. An isotope

C. An alloy D. A molecule of a compound
o o GMeTa “Iamq *R7=i9 I& 2@ A 199 FAE OF J AT

A, CIETE @Y B. SIETACHI

C. T 4y D. GO a@g

43. The relative mass of an electron is taken as 0. Why?

A. It has no mass at all B. It is heavier than a proton
C. Its mass is about 1840 times D. It is the same as a neutron's
less than that of a proton or mass

neutron

BTG A OF W 47 T @A

A. 97 (I ©F2 (F2 B. @fb (2A6wa G ot

C. 99 ©F (A6  FTSHF OFF QR D, U9 9 [S3E OFd AN
X Shr8o ¥ FY

12



44,

45,

46.

47.

Sodium has mass number 23 and atomic number 11. How
many neutrons does a sodium atom have?

A. 11 B. 12

C.23 D. 34

AT TR 20 @2 ARTTARE 7 3y 1 90 EAfEAT e Fofb TSGT
IR?

A. 5B B. 53fB

C. xof5 D. 085

In Rutherford's model, electrons move around the nucleus
like what in the solar system?

A. The sun around planets B. Moons around the sun only
C. Planets around the sun D. Comets crossing the sun

A. ST (™ I I A0 B. &Y T (T (A TR TCo
C. T (7 0 ARG ol D. ¥ feaT gaFed Wrel

According to Rutherford's model, what is most of the space
inside an atom outside the nucleus?

A. Filled with protons B. Filled with neutrons

C. Solid matter D. Void (empty)

AMICPICCS AT PR (SIFACT AZCH NG (e (@ Sl SR (F?
A, caiBT = B. fA8ge 7o

C. 3foe st sy D. T

In Bohr's model, the circular path of an electron at a specific
radius is called:

A. A nucleus B. An isotope

C. A spectrum D. An energy level (orbit or shell)
Qe e g e FEeheT JeIwE g9 wieeE I acE?

A. TSz B. SIIRCATCHT™

C. 3efifer D. *f&®q (FHAY A 2y *few)

13



48. Which of these is a limitation of Bohr's model?

A. It did not use circular orbits B. It did not mention energy
levels
C. It had no nucleus D. It cannot explain the spectrum

of ions or atoms with more than
one electron
e @G @ TeerETE Gt ANamer?

A, OTS JBITE FHOL FIRT I QW B, GTS WS A T4 2

C. TS @A fefEas fewt D. @FIfHF SEFFACME AN I A
3efifer i<t =t A

49. According to the Bohr model, what happens when an atom
absorbs energy?

A. An electron moves from a B. An electron moves from a
lower to a higher energy level higher to a lower energy level
C. A proton leaves the nucleus D. The nucleus splits

@IRF 2 NCTH SPAE A7 *f& <iraet Fac I 90672

A, BTG 8 *fesa @ Tn fewsE B, 3o OB Wfesd (A W wfesw
e TN A
C. Fefgam @ a3 @ity @@z aw . FefFam ete Tm

50. The Bohr model can explain the atomic spectrum of which
atom?
A. Any atom with many electrons B. lons with many electrons
C. Hydrogen, with one electron D. Heavy metals only
S A B e s o e e ) 15 s 1 1 S R e

A. I8 IESIACME @CHITN A B. 92 BEFHANHE

C. O3 IERGARIE JZ0GTEA D. Y I 4Ig
51. What is the maximum number of electrons that the M shell (n
= 3) can hold?
A.8 B. 18
C. 32 D. 2
M *fEBE (n = ©) AEH FO6 SEFGT AFCS AEH?
i B. v
. o35 D. 3f5

14



52.

53.

54.

55.

Which orbitals (sublevels) exist in the principal energy level n
= 3?

A. 3s and 3p only B. 3s, 3p, 3d and 3f
C. 3s, 3p and 3d D. 3s only

n = © A4 *fSVER (@ & GA0E (Tfewa) AeF?

A. ¥ 3s 8 3p B. 3s, 3p, 3d 8 3f

C. 3s,3p 8 3d D. ®Y 3s

What is the arrangement of electrons in a sodium atom
(atomic number 11) in the K, L and M shells?

A.2,8,2 B.2,8,1

c.2,9,0 D.8, 3,0

ISR T (ATTARE A2t 39) K, L 8 M *GBa I et Fiwai?
AR b R B.3, b, 0

C. R, d, 0 D. b, 9, 0

In lithium (atomic number 3), where does the third electron
go?

A. Into the K shell B. Into the M shell

C. Into the L shell D. Into the nucleus

ferfeiea (ARefiE A2l ©) $OI TEFFAL (FIAR A FCA?

A. K *fEsE B. M *If&sw@

C. L *fesE D. fefFaeT

The 19th electron of potassium goes into which principal
energy level?

A. The third (M) level B. The fourth (N) level
C. The second (L) level D. The first (K) level
ABIMHRITIR S5 SR (I A4 =GR AT IR?

A. TR (M) *fewE B. 54 (N) *fesw

c. faom () *fesw@ D. 2% (K) *fesE

15



56. Which has lower energy, the 4s orbital or the 3d orbital?
A. 3d, because its n is smaller B. They have the same energy
C. 4s, because its n is larger D. 4s, because its (n + 1) value is
4, less than 5 for 3d
4s @2 3d TERBIEE W (@0 =fe FI?

A. 3d, FRY @F n 9F T FN B. ¥f6d *f& o
C. 4s, 4 OF n OF AT Q@ D. 4s, ¥4 GF (n + 1) @ T 8, [ 3d-
g7 ¢ AT TN

57. Which configuration is correct for copper, Cu (29)?

A. 1s? 252 2p® 352 3p® 3d° 4s2 B. 1s? 252 2p® 352 3p® 3d1° 4s?
C. 1s2? 252 2p® 352 3p® 452 3d° D. 1s? 252 2p® 3s2 3p°® 3d® 4s3
AR, Cu (D), FIF ZETFE T (62

A. 1s? 2s2 2p® 3s2 3p® 3d° 4s? B. 1s? 2s? 2p°® 3s? 3p® 3d1° 4s?

C. 1s2 2s2 2p® 3s2 3p© 452 3d° D. 1s? 2s2 2p°® 3s2 3p® 3d® 4s3

58. Hydrogen has seven isotopes. How many of them are
available in nature?

A. Seven B. Two

C. Three D. One

BTG AS(B ABEACHIC My Fb AFhore “ex A2
A. e B. 7f6

C. feafs D. a6

59. Deuterium (2H) has mass number 2 and one proton. How
many neutrons does it have?

A.l B.0
C.2 D. 3
fETHRATTR (5:2H) TI9edf A2 (BT Fedg 51 e FAMH [T8G @TR?
A, 5B B. oft
c. % D. of5

16



60. Tritium (3H) has mass number 3 and one proton. How many

61.

62.

63.

neutrons does it have?

A.?2 B.1
c.3 D. 0
GOATR (::°H) ST © @32 (&5 AN 5 1 TS FAB FEG =CR?
A, 3B B. 5%
c. o6 D. of6

How many neutrons does the common hydrogen atom
(protium, *H) have?

A.0 B.1
c.2 D. 3
AqRe FBGITT AT (cAfoa, H) FAH 85T @itR?
A of B. S
c. % D. oft

The relative atomic mass of an element is measured against
what standard?

A. One hydrogen atom B. One oxygen atom

C. 1/12 of a carbon-12 atom D. One electron

I Gt SieelfFs AR °1 Ie™ Aies i s 222

A, 935 2A2CGTE [MIF ©F B. @6 SfEees #7wgs o

C. G5 FIET-5% AIENBAT O 5/52 D, G5 ZEFHeIT o
¢

The atomic mass of chlorine is 35.5, not a whole number.
Why?

A. Chlorine has a half neutron B. Mass numbers are always
fractions
C. It is a printing mistake D. It is the average relative

atomic mass of its isotopes
FIRTTR 2R o7 s 7, ve.¢ | 97 FEI F?

A, @ s FegT @i B. S TN Al T
. @t =i g D. af a7 AIENGINSTER 7T AeoifFe
AAE o

17



64. What is the mass of 1/12 of a carbon-12 atom?

A.1.66 x 1012 g B. 4.482 x 10~ g
C.1.66 x 10" g D.9.11 x 1028 g
OB FRA-32 2RANGT SEF /52 WA T F67?

A S x 0T g B. 8.8b3 x 0B g
C. 20y x Yo g D. 5.5 x S0 g

65. What is the unit of relative atomic mass?

A. Gram B. It has no unit
C. Kilogram D. Coulomb
AR AR TEE aFF 7

A. & B. OF (I 4FF (13
C. fetam D. 39

66. In finding the average relative mass of an element from the
percentages of its isotopes, what is the last step?
A. Multiply by 100 B. Add the number of protons
C. Subtract the atomic number D. Divide the total by 100
RGBT I TR (AF G G AAFS ©F (@7 IR 17 414 F1?

A. Soo At s T4 B. (2B Fe @iel T4
C. st e e w4 D. &% @NFTF doo WEa ©ie T4l

67. What is the relative molecular mass of carbon dioxide, CO:z (C

=12, O = 16)?

A. 44 B. 28

C.32 D. 40

FR TR-TIHBET (CO2) WFF Fefqs 87 F62 (C = 33, 0 = d)
A. 88 B. W

C. O D. 8o

18



68.

69.

70.

71.

What is the relative molecular mass of water, H20(H =1, O =
16)?

A. 18 B. 17
C.16 D. 20
AfTF (H20) SCARFE Qe ©F 972 (H = 5, 0 = dY)
A Sbr B. 3

C. 3 D. R0

Which radioactive isotope was first used to cure thyroid
cancer?

A. Technetium-99 B. lodine-131

C. Phosphorus-32 D. Iridium

ABARC T N TSN (@ (& ARG FIRT Pl 73?
A. BIEARRN-55 B. SIRICH-303

C. TAFAR-0 D. 2fRfea

Gamma rays from which isotope are used to diagnose and
treat tumours by destroying cancer-affected cells?

A. Iridium B. Sodium-24

C. Cobalt-60 D. Uranium

I SR (AE ol i 7 S (@ /o1 @ Howg fdf e
RIS

A, Bfafears B. GTICAN-28

C. (FRFB-Yo D. TSN

Technetium-99 is injected into the body to:

A. Cure thyroid cancer B. Kill insects

C. Generate electricity D. Take pictures of an affected
area, to diagnose a disease

GIEPRIT-5 =K AT FACA 27 (@7

A. ABIEC FTAR FANEE &= B. (AIFI-SIFT @LTE &)

C. fage Seomeg oo D. SI&S R 'R 9w @l [ o

19



72.

73.

74.

75.

In agriculture, radioactive isotopes help to find out the
amount of which two elements in the soil?

A. Calcium and sodium B. Carbon and sulfur

C. Helium and neon D. Nitrogen and phosphorus
FRCFE (SGIE WEEO 72 Iea Woee @ ufd Giees «Afawiel s am?
A, FERRIN 8 Enfears B. I @ ATHR

c. faferam ¢ fome D. TGS 8 TAFAT

A huge amount of heat for nuclear power plants is generated
in which kind of reaction?

A. Neutralization reactions B. Fission reactions

C. Combustion of coal D. Photosynthesis
AR pecata [ «Afsid o7 @ @ [Ria Seoy 277
A, @ R B. fei fafam

C. IS WA D. ACTFALCENC

According to Maxwell's theory, a charged particle moving in a
circle loses energy and spirals towards the nucleus. Why does
this show a limitation of Rutherford's model?

A. Electrons would gain energy B. The atom would not be stable,

and leave the atom but in nature it is

C. The nucleus would split D. The atom would become a
molecule

MHSACER ©F SPIE JOFE M ghaare wifzs el wre e 2w Femaor
e ofiw T ot amRCETes e ANEe! (9?2
A. 3G & (oI 2= (=0T 50 @S B, OreeE A7 fFfede awe @, g

R~ fBfeRe
c. et cete @ D. *[Y e e zrel

Chromium (24) has the configuration ending 3d* 4s? instead
of 3d* 4s2. Why?

A. A half-full d sublevel is more B. The 4s orbital has lower energy
stable than 1s

C. Chromium has 25 electrons D. 4s cannot hold electrons
(IR (28) FCAFGT [T 3d* 452 1 2 3d5 45! TW @2

A. agsd d Tomifesr @ vffEe B. 4s SEQBICTA =M 15 ST I

C. @fr 2 3EssT D. 4s SIARBICE BCTRG APCS A Al

20



76. Which is the correct electronic configuration of iron, Fe (26)?

A. 152 252 2p® 352 3p® 3d° 452 B. 1s2 252 2p® 352 3p® 3d®

C. 1s2? 252 2p® 352 3p& 3d* 4s* D. 1s2 252 2p® 352 3p® 452 4p®
GRIACEE, Fe (), F0F G [G0eT (162

A. 1s? 252 2p® 3s2 3p® 3d° 4s2 B. 1s? 2s? 2p® 3s2 3p6 3d°8

C. 1s2 2s2 2p® 3s2 3p® 3d* 4s* D. 1s? 2s2 2p® 3s2 3p® 4s2 4p®

77. The actual mass of one aluminium atom is 4.482 x 10-23 g.
What is the relative atomic mass of aluminium? (1/12 of a
carbon-12 atom = 1.66 x 1024 g)

A. 27 B. 13

C. 40 D. 2.7

@ SERNEAN AN &F© ©F 8.8b2 x 072 &I | SN eAFs
ARNARTE OF F9? (FHA-52 AFAYT SEH /52 T = .Y x Y0724 g)

A. 29 B. 59

C. 8o D. R4

78. Chlorine has two isotopes, 3°Cl (75%) and 37Cl (25%). What is
its average relative atomic mass?

A. 355 B. 36

C.35 D. 36.5

ifaeTs uft SBETEA <351 (ae%) @ ©7Cl (¢%) | @F T SiTeifFe AR o7
F©?

A ©C.¢ B. ©Y

C. o D. 0v.¢

79. An element has two isotopes with mass numbers 10 (20% of
atoms) and 11 (80% of atoms). What is its average relative
atomic mass?

A.10.8 B. 10.5

C.10.2 D. 11.2

@f5 G 7fb SBETEIAT ST So (0%) € 3 (bo%) | I T AieifFs
AT ©F F97?

A, So.b B. do.¢
C. o D. 9
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80. What is the relative molecular mass of sulfuric acid, H2S04 (H
=1,S =32, 0=16)?

A. 50 B. 82

C.98 D. 114

ARAFERE ATE (H2504)-9F WCATHS Sieifqss ©7 F07 (H = 5, S = 9, 0 = db)
A. @o B. b

C. 5 D. 38
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Structure of Matter — answers

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42,
43.
44,
45,
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
57.
58.
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59. A 70.C
60. A 71.D
61. A 72.D
62.C 73.B
63.D 74.B
64. C 75. A
65. B 76. A
66. D 77. A
67. A 78. A
68. A 79. A
69. B 80.C

1. D So far a total of 118 elements have been discovered. Of them 98 are
available in nature and the rest are made in the laboratory.

Q@ 8 6 S3vfb Gt wfage zate 1 @3 T sufb Gl egfors e TR @3 qfFet
FRFNANCH Cofd a1 =71

2. C Out of 118 elements, 98 are available in nature and the rest are made in
the laboratory. The laboratory-made ones are called synthetic elements.

»bf8 IR e ob6 aFfors et TR @3 IARFST IR Cof Tl =7 1
NI Cofd GRS Plas et 0T |

3. A In a compound, elements will always exist in the same ratio. Water from
any place has two hydrogens to one oxygen.

QTR T GIETPTCRR TRYE SG#TS 7 A GF8 AF | @ (AFE A T (e
(2T, OIS 7R Tl RGNS ¢ GF Ol FE AT |

4. C The matter which, when divided, does not yield anything but itself is
called an element.

@ MLE Sletd (72 M =Tl O (@I 2mief 2 A 1, ©icE (s A At oie
BIGH

5. A The book says your body contains as many as 26 different elements.

2 P S =i 2l wfe foy ol qace |
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6. D If we analyze a writing chalk we get calcium, carbon and oxygen, which
shows that chalk is a compound.

T DFCE ©IGCE (TRIT PRI, T @ Sigees 23 fons @it winezt a1 wdie 55
a5 @A o

7. D Atoms are the smallest particles of elements that contain the
characteristics of the elements. Nitrogen atoms have the features of nitrogen
and oxygen atoms those of oxygen.

AN FCET G Faow e, A 63 QT &3 49 0 1| (@9 TRLGIS AFTS
ABCHITCETCTR e ARFCT ARNGTS AFSAR (A7 AT |

8. A When two or more atoms remain connected with each other in a chemical
bond, it is known as a molecule.
V2 9 SCOlKF AT AT IHC 2RI M & AP Ot &Y 0 |

9. B Water is a compound made of two hydrogen atoms and one oxygen atom,
so the ratio of hydrogen to oxygen atoms is 2 : 1.

AT @3B G s «re 7o 2GS ¢ @ R[S A=Y A, iR 2GS €
G 2R AT & 1 S|

10. B When more than one atom of a specific element bond with each other,
they produce that element's molecule, like O2. CO2z, H20 and NHs are molecules
of compounds.

qF2 (R GIFIEE Y FIE ML IE 20 O G 9 90, @9 02 1 CO2,
H20 '@ NH3 Qo &9 |

11. C A carbon atom (C) bonds with two oxygen atoms (O) to generate a
carbon dioxide (CO2) molecule.

@S FIET =719 () o AfFE 7R (0) MY T TF FK TIR-WHIZT (CO2) 99
o B |

12. B Iron's Latin name is Ferrum, so its symbol is Fe.
GREER BT TN Ferrum, ©I2 7 &SIF Fe |

13. C Potassium is Kalium in Latin, so its symbol is K.

BRI =S A Kalium, ©I2 97 29 K |
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14. D The Latin name of lead is Plumbum, so its symbol is Pb.
ET0%d G W Plumbum, ©13 €9 21 Pb |

15. A Some elements get their symbols from their Latin names. Sodium is
Natrium, so its symbol is Na.

g G 2SI SImR i F1 (AF QoTR | EHeATE =6 A9 Natrium, ©12 @3
2#SIF Na |

16. A The formula of sulfuric acid is H2S04. HCl is hydrochloric acid, NHs is
ammonia and Clz is chlorine.

AErefaE A@RTed ALFS H2504 | HCl TET 23@@E «fte, NHs pieifemt «de clo
@

17. B One molecule of water is expressed as H20, meaning it contains two
hydrogen atoms and one oxygen atom.

“Afe @ TIE H20 T ot 341 27, 9 9 «rs 46 230ges 49w ¢ @36
SIS 2= @R |

18. C The formula of ammonia is NHs: one nitrogen atom and three hydrogen
atoms.

SR F® NH3, Wefie @66 FIRGee “7wq ¢ fonfs 2iZogees 7w

19. D The formula of hydrochloric acid is HCI.
PRI afited AwFs Hell

20. A Each atom consists of three stable particles: electrons, protons and
neutrons. They are called the fundamental particles of atoms.

afss s foas 3 sl frea oifve: 3T, (6T «e 85 1| «tve sga Ghifers
et T =

21. B Protons and neutrons remain in the nucleus, at the centre of the atom,
while electrons continue to move around the nucleus.

fTefFaeT (oot widie *[NIgT (0@ (2B ¢ T8 Sg T, W 3ETFG WS
RS qae AR |
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22. A The relative charge of an electron is taken to be —1. A proton is +1 and
a neutron has no charge.

SRR TR S - <& =W | (AR SRS L +d 3R FSHEAR Il
L 73

23. A A neutron is a stable particle of an atom containing no charge. Its mass
is slightly more than that of a proton.

fCE 20 SN N @ I FNFT AF T WA A B (712 | OF S (2B
SR (B A @

24. D The atomic number of an element is determined by the number of
protons present in the nucleus of that element's atom. It is expressed by Z.
@I G G 2Rmee NefFae $4fEe (A5 A 63 Gt 2w A
T T OCF 7 TR e =

25. A The atomic number is the number of protons, so the atomic number of
oxygen is 8. It is the permanent identity, or ID number, of an atom.

AT Fe 20T (A5 7, ©I2 AFEER 2AFNARE et b 1 2ARFAE 722512
A A #Afw

26. B The mass number of an atom is the sum of the numbers of protons and
neutrons in its nucleus.
@I AT [TOFAET TATRS (25 ¢ FEGT AT [@IoFers €23 AT ST I |

27. A Rutherford gave a model of the structure of the atom in 1911. Bohr
corrected it in 1913.

555> RIBIH I AMIACHTT SR 20 A G AT AW FCET | Sd0 —BITH
@R G B AL I |

28. D Rutherford's model first introduced the idea of a nucleus and of electron
orbits around it, so it is also called the nuclear model.

IMECHICC] AT ACeF2 AT [TEFAN €32 TEPGEAT L (el Wealeet | o3«
e wreae I@ W
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29. C Niels Bohr gave some corrections to Rutherford's atomic model in 1913.
This corrected model is called Bohr's atomic model.

Sod9 Bt eIt Tem (@7 AMRACHTTT 2 NCCETE oW AL I G0
(T 2RI FCE | A3 ([ 2IF1Y ACTe I |

30. B If n = 1 the principal energy levelisK,n=2isL,n=3isMand n=4is
N.
N=3CT AT MBI K, n =T L, n =9 AT M @ n = 8 T N |

31. A A principal energy level can hold at most 2n? electrons. For K, n = 1, so
2 x12=2,

@I 29 *fEVE AE® 2 ALAF BERE AFCS A | K *(e®Ed & n = ), AU
3 x 32 = 3ff

32. D For the N shell n = 4, so the highest number of electrons is 2n2 = 2 x 42
= 32.
N *f&BET & n = 8, TOUI ARH ETRGT A 2 = 2 x 872 = 0fb |

33. D The three principles are Pauli's exclusion principle, the Aufbau principle
and Hund's rule.

g e foafs T 2w ~tefera qm Sifs, wEwFare e war 2res 5@

34. C The s orbital can contain at most 2 electrons, p 6, d 10 and f 14.
s SEROCE AE® 2B, p FRRGTE U5, d SREE doft «3e f =G 38 2Ewg
LIFCS AT |

35. A Atoms of the same element with an equal number of protons but
different numbers of neutrons, and so different mass, are called isotopes of
each other.

@R SN (2B T AN 8 T @ fT8G Fedyt for, ©iwae Gt 9oEd
QBB A |

36. B Deuterium and tritium are isotopes of hydrogen. They have the same
number of protons (1) as hydrogen but different numbers of neutrons.

el ¢ Boam 3gsa WIECE? 1 WA (@6 Fe FYGISTETd Tol3 S, 8
eGw wen foq |
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37. A Relative molecular mass of H2 =1 x 2 = 2.
Hz 997 SCAfRFS elfdd @2 =  x 2 = 2

38. B Isotopes whose nuclei spontaneously break up emit radioactive rays
such as alpha (a), beta (B) and gamma (y) rays.

f5g SEREIGIR FEFm Forgeem e w=e (o), KO (B) @ = (y) T
couEy A el S

39. C Isotopes of an element that emit radioactive rays are called radioactive
isotopes. Scientists have gathered information on more than 3000 isotopes.
CRICT TR (TR SR coufaRa ¥ el S oima (oafEa SiZeEnbia e |
@Il @ 18 vooo-URe @ SEEIHLF © HREAZ FCACR |

40. C The government of Bangladesh has established a nuclear power plant at
Rooppur in Pabna, which can produce 2400 MW of electricity.

AW AR (SEF T N AP AR [E® Jiold FECE, A 8oo
GG R Te2ive FCS AR |

41. B The characteristics of compounds are different from those of the
elements they are made of. Hydrogen and oxygen are gaseous elements, but
water is a liquid.

Qe 4 GIePTRE 4 (A0 7 SIeTml | Frelfs T SR QIS ¢ S Ee
WA G, o @t et o =iy sz

42. D When atoms of different elements bond together it is called a molecule
of the compound, like CO2. When atoms of the same element bond, they make
that element's molecule, like Oa.

fon fon GETa AN >R I& 20 O @R 99 A6, @ C02 | GF2 (IR oY
T 20 ©f G 99, @9 021

43. C The mass of an electron is 1840 times less than the mass of a proton
and a neutron, so its relative mass is taken as 0.

BETPEEE OF (A6 ¢ TSGR ST RHARl Sh8o @9 W, B I WLAHS A W 47
Bl
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44. B Number of neutrons = mass number — number of protons = 23 — 11 =
12.

AT 2CET (TG T @ FEG ALIF (@Ioreet | O3 GG AL = S - (&5 A2t
=9 - 3 = M

45. C Electrons in an atom always move round the nucleus in different orbits
like the planets revolve round the sun in the solar system, so the model is
compared to the solar system.

CTRAETS TAF (@ IR (o7 FHA @ SRS (A, (A FSFIE @@ F@
R FHo TEFHASTE (AR | G&T GTF ETRGR CCET AN GoTel F41 23 |

46. D The nucleus is very small and most of the space outside the nucleus
and inside the atom is void.

TS wroie Fu «3 [MSFAICR 8@ @ AA9F (Tord @R O Qe |

47. D The circular motion of the electron at a specific radius is called an
energy level or orbit. It is also known as a shell, a permanent orbit or a
principal energy level.

e IPME TG U2 JEFIR I AT *fewq A FHAL 9 21 GTF B FHA
3 24 *fewas & 27 |

48. D Bohr's model can explain the spectrum of hydrogen but not the
spectrum of ions or atoms containing more than one electron.

@A TEER AR IF SEFFARHE 2[R (o1 G F21 (owee @i SEFFaarE
AN AR ARl Fefifer Jgrap w0 T

49. A In Bohr's model the electron moves from a lower to a higher energy
level when the atom absorbs energy, and from a higher to a lower level when
it emits energy.

QIR A T GPACE A *& (<10l 0o 2R (7 *fewa (AF TH *fesca
19, 99 e fafeae T On *fesa e T “fese @ wiet

50. C The Bohr model can explain the atomic spectrum of the hydrogen atom,
which has one electron.

@IEF *[Y T APANE GF G 27w, wdie 22egieenas (H) I« e s
AR |

30



51. B A principal energy level can hold at most 2n? electrons. For n = 3 this is
2 x 32=18.

@I *EBE FE® 02 FAIF IEFG AFCS 2 | M *[GBET & n = ©, TOET R x
02 = SpfB

52. CForn=3,1=0,1, 2, so there are three orbitals: 3s, 3p and 3d.
n=9EI=o0,) 3T, O QA foq SRBE ACE: 35, 3p S 3d |

53. B Sodium has 11 electrons: 2 in the K shell, 8 in the L shell and the
remaining 1 in the M shell.

EEATE Bl el 3y 1 @ ff K ¥, vfb L *fewm aar 3% 36 2TE=ga M
eV @™ I |

54. C The K shell cannot hold more than two electrons, so the third electron of
lithium enters the second energy level, the L shell.

K *f&%@ 7fod @ TEFEA AT AR 1, ©12 e gor 2Ewgan bey «fews
L-9 &A™ FER

55. B The 19th electron of potassium and the 19th and 20th electrons of
calcium enter the fourth principal energy level, N, even before the third level
(M) is full.

BTG S5TT ITEIRGT G2 FIFALTIEL S5OH 8 2007 IETFGT YOI *fewa (M) w7l
@R vgd (N) W8 4@ I |

56. D The orbital with the lesser value of (n + |) has lesser energy. For 3d, n +
|=3+2=05,fordsitis4 + 0 = 4, so the electron enters 4s first.

@ ARG (n + 1) 9F MF W, OF *fF IN13d-9F TV n + 1 = 9 + = ¢ IR 45-9F
T 8 + 0 = 81 O3 JEFHT AATT 45 AAGIE AT T |

57. B Copper is an exception: a full 3d*° sublevel is more stable, so one
electron moves from 4s and the configuration is 3d° 4s?.

FAR 9P Afod | T 74ef 3d20 Tofeea @M JfEe A 45 (AF 9FH TG
3d-C® B0 O @3 T =7 3d10 45t
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58. C Hydrogen has seven isotopes, of which three are available in nature and
the remaining four are made in the laboratory.

QGG NSfb HZENDBIA ©Cg, @F T fos eplore #exr AW g A oAb
RRANT T |

59. A Number of neutrons = mass number — proton number =2 — 1 =1,
fT8G e = R - (BT e = 2 - 5 = 36

60. A Number of neutrons =3 — 1 = 2.
fIBGT Aeat =0 - 3 = 36

61. A Protium has mass number 1 and atomic number 1, so it has no neutron.
It is the exception: neutrons are present in atoms of all other elements.
CAMBATT IR S 8 AR 7Y S, I TS (FICAN TSI (72 | YZCGIG RGl F7e
T “RIre? freEe e |

62. C One-twelfth of the mass of a carbon-12 isotope is taken as the unit, and
the atomic masses of other atoms are determined relative to it.

OFB FIEF-32 FZENBITT SEH 3/5 THE GFF RPN 47 ©F AATF o AN
T T T 1 G2 AR AeE o9 0 |

63. D The mass number must be an integer, but atomic mass is the relative
atomic mass. For elements with several isotopes it is the average relative
atomic mass, as shown in the periodic table.

TR FR*E SR 7, TG AR oF @A WA HARNARE o7 1 @3 iE
ECCHHARME It (Fe@ «@ff o1 SeeifFFe s o9, [ = AHace @ 271

64. C 1/12 of the mass of a carbon-12 isotope is 1.66 x 1024 g. The relative
atomic mass is found by dividing the actual mass of an atom by this value.
FIEF-5R TRCACHICOR SO 5/53 WH T 3.0Y x S04 &l | (A ATV &AF© ©AT
@2 N e o T SieefEe AREARS oF Aed A

65. B Since the relative atomic mass of an element is the ratio of two masses,
it does not have any unit.
S AT o9 gt SEd TS, B2 @F (@I GFF (@12 1
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66. D Multiply each mass number by its percentage, add the results, and
finally divide the total by 100.

2SS ABENBIT SHRAE ©F *owal Al W wd @ @F ({9 FA0O 2T,
S A @IFACE Soo W Ol FAER T ATATHS ©F e I |

67. A Relative molecular mass = 12 + (2 x 16) = 44.
AT SefRE B = 52 + (R x D) = 881

68. A Relative molecular mass = (2 x 1) + 16 = 18.
AT AARE O = (R x 3) + db = Sbr

69. B The patient drinks a solution of iodine-131, which reaches the thyroid
and emits beta rays that destroy the affected cells.

@I AT-50d 7 &9l #iI FACT 21 9 WIENGI AT ¢sfive [G1 =fy frsfo
0 AR AT PP (FIACE RS A |

70. C The gamma rays emitted from the cobalt isotope destroy cancer-
affected cells and tissues.
(PTG SRGAE (A oS 1 T4 FIPTE TS (FF S (FRIACE R IR |

71. D Technetium-99 is injected into the body and emits gamma rays, so a
gamma-ray camera outside can take a picture of that spot. Its lifetime is 6
hours, so it is safe.

BIERRN-5 =R AT FACN 20 ©f (A2 B ot 20w A 7ty f[ifsqe 3@, w&
JZCF (A R W G12 B 2R (ot A1 @7 9O 9%, oi «@fb f@iom

72. D Radioactive isotopes help to determine the amount of nitrogen and
phosphorus present in the soil, so the right amount of fertilizer can be used.
(TN AETEI TIRF I QINCO B AR ARG 8 FHFAPT SR ©f Gl I,
0 AGE Sff el A e S A |

73. B A huge amount of heat is generated in fission reactions, that is, when
some atoms break into smaller atoms. This heat is driven through generators
to produce electricity.

oo faflrar, @idie g =1awig (ote (215 sRwigrs #ifiee 2eq 75w, [{o@ Afase it
TeAY B 1 @ OIS (SACABER Bioal 6 [ Seoive T/l 27 |
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74. B If the electron kept losing energy it would fall into the nucleus, which
would end the atom or at least trouble its stability. This does not happen in
nature, so by Maxwell's theory Rutherford's model is not correct.

BETG TS *fE IS AFE GFANY O FTFAET ATT AW, T 2T qfeg A
@ fFieReTe! AFE 911 58 IWE@ ©f TG 7, T PHCRWET ©F TPIE AWECEICCT
AN T AfGEF 7 |

75. A If the p and d sublevels are half full (p3, d°) or complete (p®, d'°), the
configuration is most stable. So one electron moves from 4s to make 3d>.

p @ d Sopifesa wigsid (p3, d5) a1 5 (ps, d1°) 2ca1 BTG Rt SR FEe
2| ©12 3d° G| 26AR ARTTEFR 45 TARBE (AF G5 SCAFGA 3d-CS BT ST |

76. A Fe has 26 electrons: 2 + 2+ 6 + 2 + 6 = 18 up to 3p, then 4s2 and 3d°,
giving 1s2 2s2? 2p® 3s2 3p® 3d° 452,

Fe-@F BTARGT AN U1 3p 7B 2 + 3+ b + 2 + b = 3bfB, 9774 452 @ 3d6 1 IR ey
1s2 2s2 2p® 3s2 3p® 3d° 4521

77. A Relative atomic mass = 4.482 x 10723 + 1.66 X 10-24 = 27.
ICAFFS ATAARE ©F = 8.8b-3 x 50702 = Sy x Y0724 = 391

78. A Average = (35 x 75 + 37 x 25) = 100 = (2625 + 925) + 100 = 35.5.
T = (V€ x E + O x 3E) + 300 = (VE + HIE) + 300 = VEC.C |

79. A Average = (10 x 20 + 11 x 80) + 100 = (200 + 880) + 100 = 10.8.
MG = (50 x 0 + 3 x bo) + Yoo = (WO + ko) + Y00 = do.br |

80. C Relative molecularmass = (2 x 1) + 32 + (4 x 16) =2 + 32 + 64 = 98.
ACATFS AATF SF = (X x 3) + O + (8 x DY) = 3 + O + Y8 = Sbr |
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