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SYLLABUS : s-Block Elements-2 (Alkaline earth metals)

Max. Marks : 120

Time : 60 min.

GENERAL INSTRUCTIONS
The Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct. Darken the correct circle/

bubble in the Response Grid provided on each page.

You have %0 evaluate your Response Grids yourself with the help of solution booklet.

Each correct answer will get you 4 marks and 1 mark shall be deduced for each incomect answer. No mark will be given/ deducted
if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

The sheet follows a particular syllabus. Do not attempt the sheet before you have completed your preparation for that syllabus.
Refer syllabus sheet in the starting of the book for the syllabus of all the DPP sheets.

After completing the sheet check your answers witlh the solution booklet and complete the Result Grid. Finally spend time to
analyse your performance and revise the areas which emerge out as weak in your evaluation.

DIRECTIONS (Q.1-Q.21) : There are 21 multiple choice
questions. Each question has 4 choices (a), (b), (c) and (d),out of
which ONLY ONE choiceis correct,

Q1

Q.2

RESPONSE GRID

The thermal stability of alkaline earth metal carbonates
MgCO;, CaCO3,BaCO; and SrCO5 decrcasc as

(@) CaCO4>SrCO; >MgCO, >BaCO,

(b) BaCO;> SrCO; > MgCO;> CaCO,

(¢) BaCO;>SrCO,;> CaCO4 >MgCO,

(d) MgCO; >CaCO;> SrCO4>BaCO,

Iron pipes lying under acidic soil arc oficn attached to blocks
of magncsium for protection from rusting. Magnesium offers
protection to iron against corrosion because it

Q.3

Q.4

(@
(b)
©
(d)
A certain metal M is used to prepare an antacid which is
used as a mcdicinc in acidity. Thismectal accidently caiches
fire which cannot be put out by using CO, based
extinguishers. The mctal M is

(a) Ca by C

{(c) Mg (d) All of these

Be(OH), is insoluble in water while Ba(OH)2 is highly
soluble due to

(a) Bond ordcr

(c) Common ion cflcct

prevents air from reaching the surface of iron
1s more readily converted into positive ions
is highcr than iron

forms a corrosion-rcsistance alloy with iron

(b) Latticc encrgy difl'crence
{(d) Hard acid
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Q.5 Among thc alkalinc earth mectals, the clement forming
predominantly covalent compound is
(a) Barium (b) Strontium
(c) Calcium (d) Beryllium
The corrcct order of the incrcasing ionic characier is
(a) BeCl, < Mg,Cl2 <CaCl, < BaCl2
(b) BeCl, <MgCl, <BaCl, < CaCl,
(¢) BeCl, <BaCl,<MgCl, <CaCl,
(d) BaCl, <CaCl,<MgCl, <BeCl,
Alkalinc carth mctals arc denser than alkali mctals becausc
metallic bonding is
(a) Stronger (b) Weaker
(¢) Not present (d) Volatilc
Which of the following staicments is lalsc?
(a) CaOCl, gives OH", CY and OCI™ in aqueous solution
(b) Diamond and graphite arc¢ allotropes of carbon
(c) Blcaching action of Cl, in moist condition is not
pcermancnt
(d) Calomnel is Hg,Cl,
Property of the alkaline earth metals that increases with
their atomic number is
(a) lonisation cncrgy
(b) Solubility of their hydroxides
(c) Solubility of their sulphates
(d) Electronegativity
Q.10 Beryllium diflers from rest of the members of its family
(Group-IIA) in many ways. Tbc rcason [or this is its
(a) Smallsize and higher electronegativity
(b) Small size and lower electronegativity
(¢) Largc sizc and lower ionisation cnergy
(d) Largc sivc and largest ionic radius
Q.11 The active constituent of bleaching powder is :
(a) Ca(OCl), (b) Ca(0CI(ClI
(c) Ca(ClO,), (d) Ca(ClO,)Cl
Q.12 Sodium sulphatc is solubl¢ in waltcr whercas barium
sulphatc is sparingly solublc becausc
(@) The hydration cnergy o[ Na,SO, is Iess than its lattice
energy
(b) Thehydration energy of Ba,SO,, is more than itslattice
energy

Q.6

Q.7

Q.8

Q9
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(¢) Thelatticcencrgy of BaSQO, ismorc than its hydration
energy
(d) The lattice energy has no role to play in solubility
Q.13 Alloys of which mectal are light and strong and so are used
in the manufacturc of acroplanc parts
(a) Cr (b) Sn (c) Fe (d) Mg
Q.14 A substance absorbs CO, and violently reacts with water.
That substance is
(a CaCO; (b) CaO (c) H,SO, (d) ZnO
Q.15A major constitucnt of portland ccment except lime is
(a) Silica (b) Alwnina
(c) Iron oxide (d) Magnesia
Q.16 Identily the correct slatement
(a) Gypsum contains a lowcr percentage of calcium than
plaster of paris
Gypsum is obtaincd by hcating plasicr of paris
Plaster of paris can be obtaincd by hydration of
gypsum
Plaster of paris is obtaincd by partial oxidation of
gypsum
Q.17 Which of the following decreases on going gradually from
Bc 10 Ba (in pcriodic tabl¢)?
(a) Basic character of hydroxidcs
(b) Solubility of sulphates in water
(c) Solubility of hydroxides in water
(d) Sirength of clements as reducing agent
Q.18 Point out the incorrcct statement regarding Be (Group-
A)
(a) It forms an ionic carbide
(b) Iis carbonalc dccomposcs on heating
(c) Iis halidces arc covalent
(d) Itiseasily attacked by water
Q.19 The correct order of the solubility of sulphates of alkaline
carth mctals in walcr is

(a) Bc>Ca>Mg>Ba>Sr
(b) Mg>Bc>Ba>Ca>Sr
(¢) Be>Mg>Ca>Sr>Ba
(d)

()
(©

(d)

Mg >Ca>Ba>Bc > Sr
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Q.20 Lithopone is
(a) BaO+ZnSO, (b) ZnO+ BaSO,
(c) BaS+ZnSO, (d) ZnS+BaSO,

Q.21 Thealkalinc carth metals Ba, Sr, Ca and Mg may bc arranged
in the ordcr of their decrcasing first ionisation potcntial as

(a) Mg, Ca,Sr,Ba (b) Ca,Sr, Ba, Mg
(¢) Sr,Ba,Mg,Ca (dy Ba,Mg, Ca,Sr

DIRECTIONS (Q.22-Q.24): In the following questions, more
than one of the answers given are correct. Selcct the correct
answers and mark it according to the following codes:

Codes :

(@ 1,2 and3arecorrect ®)

1 and 2 are correct
(¢) 2and4 arc correct (@ 1 and 3 arccorrect

Q.22 Which of the [ollowing statcments regarding lithoponc arc
correet ?

(1) Lithopone is cheap and possesses good covering
powcr.

(2) Lithopone is prepared by mixing barium sulphide and
zinc sulphatc.

(3) Lithopone is a mixture of barium sulphate and zinc
sulphidec.

(4) Lithopone is a yellow pigment.

Q.23 Which of the following statcmcents arc correct ?

(I) The heats ofhydration ofthe dipositive alkaline earth

metal ions decrcasc with incrcase in their ionic sizc.

(2) Hydration ofalkalimetal ions is Icss than that of alkaling
earth nietals.

| 71

(3) Alkaline carth meital ions, becausc of theirmuch larger
chargc 10 siz¢ ratio, cxcrt amuch stronger clectrostatic
attraction on the oxygen of water molecule surrounding
them.

(4) All the oxides of alkalinc carth metals are amphotcric in
nature.

Q.24 Correct statements regarding the dissolution of alkaline earth
metals in liquid NH; is—

(I) DuctohighLE.andLE. BcandMg donotdissolvcin
liquid NH,

(2) Deep blue colour is due 10 absorption spectrum of
solvated electron

@) Solution conducts electricity at all concentration

(4) Solution remains paramagnetic at all concentration

DIRECTIONS (Q.25-Q.27) : Read the passage given below and
answer the questions thatfollows :

An element A burns in nitrogen to give an ionic compound B. The
compound B reacts with water to give C and D. A solution of C
becomes milky on bubbling carbon dioxidc.

Q.25 Ais—
(a) Calclum (b) Calcium nitride
(c) Limewatcr (d) Ammonia
Q.26 Bis—
(a) Calcium (b) Calciumnitride
(c) Limcwaitcr (d) Ammonia
Q.27 Cis—
(a) Calcium (b) Calciummnitride
(c) Limewater (d) Ammonia
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DIRECTIONS (Q. 28-Q.30) : Each of these questions contains
two statements: Statement-1 (Assertion) and Statement-2
(Reason). Each of these questions has four alternative choices,

decompose NO.

only one of which is the correct answer. You have to select the

correct choice.

DPP/ C (18}

Q.28 Statement 1 : Magncsiwn continucs (o burn in nitric oxidc.

Statement 2 : During burning hcat cvolved docs not

Q.29 Statement 1 : Anhydrous BaO, isused for preparing H,0,.

(a) Statement-1 is True, Statement-2 is True; Statement-2 is a
correct explanation for Statement-1.

(b) Staicmeni-1 is True, Statement-2 is Truc; Statement-2 isNOT

a corrcctexplanation for Statcment-1.
(c) Statement -1 is False, Statement-2 is True.

functions of human.

(d) Statement -1 is True, Statement-2 is False.

Statement 2 : Hydrated BaO, isnot available.
Q.30 Statement 1 : Mg is not present in cnamel of human tceth.

Statement 2 : Mg is an csscntial clement for biological

RIS 28.0®OW@ 29.@Q0O0 30.0®MOW
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The thermal stability of group 2 carbonates increases
down the group as the basicity of metal hydroxidcs
increases from Be&{OH), to Ba(OH),.

Due 1o its clectropositive and rcactive naturc,
magncsium is readily converied into positive ions on
contact with iron pipcs and hence, iron pipcs remains
as it is.

Mg(OH), (milk ol magnesia) is used as an antacid.
Also, Mg continues to burm in CO, atmosphere as it
reduces CO, 10 C.

On moving down the group; latlicc encrgy decrcascs
with increase in size of cation.

Beryllium because of small atomic size and high
ionization energy.

BeCl, < MgCl, <CaCl, <BaCl,

Aswegodown the group I.E. decreases. Hence ionic
character increases.

Alkaline earth metals are denser than alkali metals
because they can be packed more tightly due 1o their
greater charge and smallerradii.

Blcaching action of Cl, in moist condition is
permanent.

Cl, + 1,0 — HCl1+ HCIO

HCIO— HCI1+0O

Cl, +H,0 > 2HClI+ @

Solubility of group 2 hydroxidcs increascs down the
group. This is bccausc both lattice cnergy and
hydration energy decrease down the group as the
sivc ol cation incrcascs but L.E. dccreascs morc rapidly
than H.E. and hence, their solubilily increases down
the group.

(i) Small atomicsize.

(ii) High electronegativity

(iii) Absence of d-orbitals

2Ca(OH), +2Cl, —— CaCl, +Ca(OCl),+2H,0

Bleaclung
powder

The solubility of a salt in water depends on lattice
cnergy (L.E.) and hydration encrgy (H.E.).

If H.E.>L.E.,saltdissolves

If H.E.<LE.,saltdoesnotdissolve.

Duraliwn ( Al= 95%, Ca =4%, Mn =0.5%,Mg =0.5%)
being light, tough and durable is used for the
manufacture ofaeroplanes and automobile parts.

CaO+CO0O, -»CaCO4

CaO+ Hzo - Ca(OH)2

Avcrage composition of portland ccment is :
Lime (CaO) 50-60%
Magnesium oxide (MgO) 2-3%
Silica (SiO,) 20-25%
Ferric oxide (Fc,05) 1-2%
Alumina (Al,O,) 5-10%
Sulphur trioxide (803) 1-2%

(16)
(17)

(18)
19)

(20)

(21)

(22)

(23)

(24)

(25)

(28)

(29)

(30)
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The solubilitics of group 2 sulphaitcs decrcasc down
the group becausc the LLE. almostremains constant
but the HE. decrcascs from Be2* (oBa?*.

Be does notreact with water.

Bc > Mg > Ca > Sr >Ba

On moving down the group latticc energy rcmains
almost constant as the sulphate is so big that small
incrcasc in the sizcof the cations from Be 10 Ba docs
not make any difference. However the hydration
cnergy decrcases from Be'? 1o Ba'2. This causcs
decrease in the solubility of the sulphates as the ionic
size increases.

ZnS + BaSQO, is lithopone. It is uscd as a white

pigment.
Elememt - Mg (Ca Sr Ba
IE - 737 ¥ M9

Onmoving down the group fromMg 1o Ba, LE. valuc,
decreases due lo increase in atomic size and screening
effect of electrons which overweigh the effect of
increased nuclear charge.

Lithoponc is a white pigment.

Hydration cncrgy .. SH1Arge on cation

Sizc of cation
Hence they show high hydration because of their much
larger charge to size ratio.
The solution beconies diaiagnetic when concentration
of metal increases and electrons are going (o become
paircd up within the solvent cage.

(26)(b) (27)(c)

burns, nitrogen B HH,@

I gl C
]i:‘o2
i

+D

10o1¢ compound

milky solutton

Since the sotution of C becomes mitky on bubbling CO,
mto it, C is limc watcr (Ca(OH),). Thus the clement A is
calcium and B is the compound of calciumwith nitrogen.
Nitrides on rcacting with watcer give the corresponding
hydroxide and ammonia. Therefore, A is calcium (Ca), B is
calcium nitride (Ca;N,) and Cis lime water (Ca(OH),).

@

©

®)

When Mg is burnt in nitric oxide, it continues tobum
because during burning the heat cvolved decomposcs
NO 1o N, and O,. Oxygen, thus produced, helps Mg
lo burn.

Herestatcment-1 is truc but statement-2 is falsc.
Anhydrous BaO, is not uscd for preparing H,0,
because itreacts with H,SO, and the reaction ceascs
aficrsomc time duc to formation ofBaSO, on BaO,.
Enamc! the hardcest substance of the body is
composed of fluoropatite |3Ca;(PO,),.CaF,| not
magnesivm. Magnesium is an cssential clement as it
acts as a co-factor of many cnzymes of glycolysis.
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