DPP - Daily Practice Problems

Date : Start Time : End Time :

CHEMISTRY (CC10

SYLLABUS : s-Block Elements

Max. Marks : 180 Marking Scheme : + 4 for correct & {(—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 45 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1.  Which of the following has lowest melting point? (a) CsH>RbH>KI>NaH>LiH
(@ L (b) Na (© K (d) GCs (b) KEI>NalI>LiH>CsH> RbH
2. Lithium is strongest reducing agent among alkali metals due (c) NaH> LiH> KH>RbH>CsH
1o which of the following factor? (d) LiH>NaH>KH>RbH>CsH
(a) Tonization cnergy (b) Elcctronaflinity 5.  Match the columns
(c) Hydration energy (d) Lattice energy Colurin-I Column-TI
3. KO, (potassium super oxide) is used in oxygen cylinders in (Metal) (Oxide formed on burning)
spacc and submarincs because it A Caesium L Superoxide
(a) absorbs CO, and increases O, content B Ui I Parons
(b) climinaics moisture C  Sodium M. Monoxide
le) 1abRahsiCO, @ A-ILB-TC-II
(d) produccs ozonc. (b) A—LLB-1ILC—1
4.  The alkali metals form salt-like hydrides by the direct © A-IB—TI:C—II

synthesis at clevated temperature. The thermal stability of
these hydrides decreases in which ofthe following orders ?

RRIOTASUE 1. OOOW@D 2. @OO@ 3. @®O@® 4 @O®O@ 5 O®O®
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Ic-38k DPP/CC10
6. Which of the following alkalinc carth mctal hydroxides is B. Rb . Bluc

amphoteric in character C K Il Violet

(@ Bc(OH), (b) Ca(OH), D. Na IV. Rcd violet

(¢) Sr(OH), (d) Ba(OH), E I V  Crimsonred

10.

11.

12.

Which ol the [ollowing statcments is incorrect?

(a) Pure sodiwun metal dissolves in liquid ammonia to give
bluc solution.

(b) NaOHrcacts with glassto give sodium silicale

(©)  Aluminiumreatswith exosssNaOH to giveAl{OH),

(d) NaHCOQO; on heating gives Na,CO4

Which of the following statements about Na,O, is not

correct?

(a) Itisdiamagnetic in nature

() Tuisderivative ol H,0,

(¢) Na,O, oxidiscs Cr**to CrQ3~ in acid medium.

(d) Itis the super oxide of sodium

Whiich ol the following docs not form an oxide on hcating ?
(@ ZnCO, (by CaCO;

(c) Li 2 CO'; (d} Na 2C03
Sodium carbonate solution in wateris alkaline due to
(a) hydrolysis of Na*

(b) hydrolysis of CO%‘

(c) hydrolysis of both Na* and CO%‘ ions

(d) None of these

A white solidreacts with diL HC1 to give colourless gas that
decolourises aqueous bromine. The solid is most likely to
be

(a) sodium carbonate
(c) sodium acetate
Match the columns

(b) sodium chloride
(d) sodium thiosulphate

Colunn-I Colunn-IT
(Alkali metal) (Colour imparted to an
oxidizing flamc)
A Cs 1 Ycllow

13.

14.

16.

(a A-II;B-IV;C-II; D-LLE-V

® A-IV:B-I;C-II;D-T;E-V

(¢c) A-V:B-III;C-IV;D-LE-1II

d A-I;B-IV;C-1II;D-LE-V

Select the correct statements

(i) Cs*is morc highly hydrated that the other alkali metal
ions

(i) Among the alkali mctals Li, Na, Kand Rb, lithium has
the highest melting point

(iii) Among the alkali mctals only lithium forms a stable
nitride by direct combination with nitrogen

(@) (1), (1) and(iii) (b) (i) and i)

(c) (i)and (iii) (d) (ii)and (i)

Wlen sulphur is heated with NaOH (aq). The compounds

formed are

(a) NHQS +H20

(b) Na,SO;+H,0

(© N328+N328203 +H20

(d) N328203 +H20

Theraw materials in SolvayProcess are:

(@ Na,CO0,,CaCO, and NH,

(b) Na,S04,CaCO; and NH;

(¢) NaCi, NH; and CaCO;3

(d) NaOIl, CaO and NH;.

Amctal X on hcating in nitrogen gas gives Y. Y on (rcatment
with H,O gives a colourlcss gas which when passcd through
CuSO, solution gives a blue colour. Y is

(@) Mg(NO,), (b) Mg;N,
() NH, (d MgO

6. @OOW 7. @O
11.00OW 1R2.00OO
16.0)O©®@
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DPP/ CC10

17.

18.

19.

20.

21.

22;

23.

Acidificd solution of sodium thiosulphate is unstablc

because in thiosulphate

(a) thcsulphur aloms arc at unstablc oxidation staic of + 2

(b) thctwo sulphur atoms arc at diflcrent oxidation states
of + 6and-2

(c¢) theS —S bond are unstable bonds.

(d) sulphur is in zero oxidation state.

Whichone of the following is least soluble in water?

(a) BaF, (b) MgF, (¢) CaF, (d) SrF,

Bleaching powder is oblainedbythe interaction of chlorine

with

(a) dil. solution of Ca(OH),

(b) dryCaO

(c) conc. solution of Ca(OH)»

(d) dryslaked lime

Which of the following stalement is false ?

(a) Strontium decomposes water readily than beryllium

(by Barium carbonaltc mclts at a higher icmpcraturc than
calcium carbonate

(c) Barium hydroxide is more soluble in water than
magnesium hydroxide

(d) Beryllium hydroxide is more basic than barium
hydroxide.

Melting point of calcium halides decreases in the order

(a) CaF2>CaC12>CaBr2>CaI2

{(b) Cal,>CaBr,> CaCl,> CaF,

(¢) CaBr,> Cal,> CaF,> CaCl,

(d) CaCl,> CaBr,> Cal,> CaF,

Which of the following arc found in biological fluids Na*,

Mg?t CaZt, K*, Sr2*, Li* and Ba?*

(a) Mg2* CaZ" and SrZ*

() Na? *and K*

(¢) Na*, K*, Mg?*and Ca?*

(d) Sr*, Liand Ba2*

Chemical Ais uscd [or walcr solicning (o remove icmporary

hardncss. A rcacts with Na,CO; o gencrale caustic soda.

When CQ, is bubbled through A, it turns cloudly. What is

24,

26.

27.

28.

29,

30.

31.

§c-39]

the chemical formula of A

(a) CaCO; (b) CaO () Ca(OH), (d) Ca(HCOy),

Which of the following statcments is incorreet?

(a) Alkali mctal hydroxidc arc hygroscopic

(b) Dissolution of alkali metal hydroxide is cndothcrmic

(c) Aqueous solution of alkali metal hydroxides are
strongly basic

(d) Alkalimctal hydroxides lorm ionic crystals

Which of the following statement(s) is/are correct regarding

Li,CO; and Na,CO4 ?

(a) Sodium salt cvolve CO, athigher icmperature.

(b) Polarization ofNa™ is Iesscr than thatof Li™.

(c) Both are are highlystable 10 heat

(d) All of thc above

Calcitonin and parathyroid hormone regulate concentration

of which of the following element in plasma?

(a) Calcium (b) Magnesium

(¢) Sodium (d) Potassium

Oxygen is obtained from bleaching powder by

(a) thc action of dilutc acid

(b) the action of alkali

(c) heating it with lime

(d) heating it with cobalt salt

Substance which absorbs CO, and violently reacts with

H,0 with sound is :

(a) H»SO4 () CaCO3 (c) ZnO d) CaO.

The clectric cookers have a coating that protects them

against firc. The coaling is madc of

(a) Heavy lead (b) Zincoxide

(¢) Magncsiumoxide (d) Sodiumsulphate

Which among the following is most solublc in water?

(@ GCsCiQy (b) NaClO, (c) LiCIO, (d) KCO,

Which of'the following is incorrect?

(a) Mgbumsin airrclcasing dazzling light rich in UV rays.

() CaCl,.6H,0 when mixed with ice gives fieczing mixture

(c) Mg cannot form complexes

(d) Bc can form complexces due (o its very small size

17.0000 18.00®O@
2.0000@ 23.0®OO@
27.000Q@ 28.0®O@
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fc4o} DPP/CC10
32. Elcctrolysis of fused KC1. Mg Cl,. 6H,0 gives 39. Covalentradii ofatomsvaricsinrangcof 72 pmto 133 pm
(a) polassium only from F to T whilc that ofmoblc gascs He to X¢ varics fiom
(b) magncsium only 120pm 1o 220pm. This is because in case of noble gases
(¢) magnesium and chlorine ' (a) covalent radius is very large
) POaSSIuI, M4gNCSINm 2y ghlonp i P (b) van der Waal radius is considered
33. Beryllium shows diagonal relationship with aluminium. ) o )
Which ofthe following similarity is incorrcct? () metallicradii is considered
(@) Bcforms beryliatcs and Al forms aluminalcs (d) None of these
(b) Be(OH), like AI(OH); is basic. 40. Among KO,, AlO3, BaO, and NO3 , unpaired electron is
(¢) Bc likc Al isrenderced passive by HNOj; . present in
(d Be,C like Al,C, yields methane on hydrolysis. (a) NO3 and BaO, () KO, and AlO;
34, ;Anlsno(:lrlll%lili;hc following hydroxidcs, the onc which is © KO,only () BaO, only
(a) Ca(OH), (b) Mg(OH), 41. A certain metal M is used Lo prepare an antacid, which is
(c) Be(OH), (d) Ba(OH), used as a medicinein acidity. This metal accidently catches
35. AandB arctwosalts. Awith dil. HCland Aand B with conc. fire which cannot be put out by using CO, based
H,SO4 react lo give reddish brown vapours, hence A and cxtinguishers. Themcetal M is
B respectively are : (a) Ca (b) Mg
(@) NaNO;,NaBr (b) NaBr, NaNO, © C (d) All ofthese
(c) NaBr, NaNO, (d) NaNO,, NaBr 42. Choosc the compound which docs not possess a peroxide
36. In cryslals of which onc of the fpllowmg ionic compounds proup
r:vac:il:)l:sy;l:de;z:iSl;ldxnmlm distance between centres of (@ Na0, (0 CO, (& Fe,0; (@) BiO,
(a) LF (b) CsF (c) GCsl (d) LI 43. Which of the following has correct increasing basic
37.  Alkalinc carth metal compounds arc less soluble in watcr strcngth?
than corresponding alkalimetal compounds because former (@) MgO<BeO<CaO<BaO(b) BeO<MgO<CaO<BaO
have (©) BaO<CaO<MgO<BcO(d) CaO<BaO<BcO<MgO
(a) lower lattice encrgy 44, Which onc of the following orders presents the correct
ES)) E:g’]ﬁg ICI; P — scquence ol the increasing basic naturc of the given oxides?
(d) Io%vcr covalent characier. @ AlLO;<Mg0<Na3,0<K,0
38. The following compounds have been arranged in order of (b) MgO<K,0<Al03<Na,0
their increasing thernal stabilities. Identifythe correct order. (¢) Na,0<K,0<MgO<Al,0,
0 KO, M MeCOo, (d) K,0<Na,0<ALO;<MgO
(@ CaCo, (IV) BeCO, 45. Which liberates ammonia whentreated with water?

(@ I<II<II<IV
(©) IV<II<I<III

(b) 1V<II<ITI<I
@) TI<IV<II<I

@ Li;]N (b)) MgiN, () CaCN, (d) Al

32.000@ 330000
37.0000@  38.0O0O@
2.000 430000
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DAILY PRACTICE
PROBLEMS

1 (@) Melting point of alkali metals decreases with increase
in size.
(0
3 (@ 4KO,+2C0O,—>2K,CO,;+30,.
KO, is uscd as an oxidising agent. It is used as air
purifier in space capsules. Submarines and breathing
masks as it produccs oxygen and remove carbon dioxide.
4. (d) Theslability of alkali mctal hydrides decreascs fiom Li
o Cs. It is duc to the fact that M—H bonds becomce
weaker with increase in size of alkali metals as we move
down the group firom Lito Cs. Thus the order of stability
ofhydrides is
LiH> NaH>KH>RbH > CsH
i.e. option (d) is correct answer.
S. (¢) Gs+ O, - CsO, (Superoxide)
4Li + O, — 2Li, O (Oxidc)
2Na + O, — Na,O; (Peroxide)
6. (a) Be(OH), is amphoteric while Ca(OH),, Sr(OH), and
Ba(OH), are all basic.
7. (¢) 2Al(s)+2NaOH(aq)+2H,0(l) ——> 2NaAlO, +3H,
sod. meta aluminate
8. () Na,O, is peroxide of sodium not super oxide. The
formula of sodium supcroxidc is NaO,.
9. (@ Na,CO, doesnot decompose to form Na,O.
10. (b)
11. (@ Na,S,05+2HCI——>2NaCl+H,0+ SO, +S
colourless
SO, +Br, + H,O——>HBr+H,S0,
12. (a)
13. () Amongst alkali mctal Li ions arc highly hydrated.
14. (¢) 4S+06NaOH — Na,S,05 +2Na,S+3H,0
15. (¢) NaCl(brine), NH, and CO, arerawmaterials. CaCO4
is sourcc of CO».
16. () 3Mg+N, ;\)Mg_?,Nz;

X Y

Mg3N, + 6H,0——>3Mg(OH),+2NH; T

(colourless)

CuSO4 +4NH; ——[Cu(NH;)4]SO4

Blue complex
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Na>S>05 +2HCl-» 2NaCi+SO; +S+ H»0
(Disproportionation)

As we move down the group, the lattice energics of
fluorides dccrcase more rapidly than the hydration
cnergy and hence the solubilitics of the (luorides
incrcase [rom top 1o bottom within a group.

When cold calciwm hydroxide reacts with chlorine, then
blcaching powdcr is obtained.
3Ca(0OH), +2Cl,
slakedlime
’—‘)CH(OCI)z.Ca(OH)ZCE]ClZ2H20
Bleaching pewder

Bc(OH), is amphotcric, but the hydroxidcs of other
alkalinc carth mectals arc basic. The basic strength
increases gradually.
As the sizc¢ of the anion incrcases, the covalent
character increases and hence the in.p. decrease.

Monovalent sodium and potassium ions and divalcnt
magnesium and calcium ions are found in large
proportions in biological fluids.

Ca(HCO3),+Ca(OH); —»2CaC0O; I +2H,0

temp. hardncss

2NaOH +CaCOy4

Caustic soda

CH(OH)2+ NazCO:; ——
A

Ca(OH),+C0O, —— CaCO5 4 +H,0

A milkiness
During the dissolution of alkali metal hydrides energy
isreleased in largeaniount, i.e., itis exotherniic in nature.

The calcium concentration in plasma is rcgulated at
about 100 mgL-!. It is maintained by two hormones:
calcitonin and parathyroid hormonc.

2Ca0Cly +dil.H,SO4 — CaCly + CaSO4 + 2HCIO
HCIO—>HCI+O
CaO+ CO, —— CaCO;

CaO+H,0 —» Ca(OH),

hissing sound and AH =-ve

MgO has high melting point and does not catch fire
and hence prolects the cooker against fire.

The high solubility of LiClO, is mainly due to high
heat of hydration of Li*ion.
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J s-30f
3. (o)
32.
33,
34. ()
35 @
36. (¢)
37. (¢)
38. M)
39. (b
40. (¢)
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K and Mg are formed at cathode
Kt+e™ y K
Mg?* +2¢” — >Mg.

Chlorine is formed at anode 2C1-2 ¢ ——» Cl,.

The Be(OH), and Al{OH), are amphoteric in nature.
Bc¢(OH);, is insolublc in water value.

Nitrites gives NO, (brown) with dil. acids. The nitrites
and bromidces give brown vapours of NO, and Br,

with cong. acids.

As Cs* ion has larger sizc than Li* and I~ has larger
sizc than F~, therefore maximum distance between
centres of cations and anions is in Csl.

The higher the covalent character, the lower the
solubility of compound in watcr.

In casc of halogens covalent radius is considered this
bond is formed by overlapping of clectron clouds;
while noble gascs remain monoatomic, in this casc
only way o obtain radius is through van dcr Waal
radii,

In NO? odd ( unpaired ) electron is removed. In
peroxides (0%‘) no unpaired electrons are persent
(AIOE) containing Ar**(25?p®) configuration and 2
oxides (0%) ions cach of which docs not contain
unpaired electron. Supcroxide O has onc unpaired
elcctron.

41.

42.

43.

44.

®)

©

o)
@)

@

Magnesium hydroxide is used to prepare an antacid
which is used as medicine for stomach acidity. Hence,
themetal M is Mg,

Na,0, is Na® 0° - 0® Na® ;Cr, 05 is

(0]
il

Ba0, is Ba*2(0° - 0°) while Fe,0 consists of

only Fe** and O% ions. Thus, Fe,(); does not contain
aperoxide (Q© — o©) linkage.

The basic character of oxides increases down the
group.

On moving across a period ionisation energy increases
hence the electropositive nature of metals decreases
therefore the ease of formation of ion also decreases
and hence the basic character decreases. Further basic
character of alkali metals oxides increases from Li,O to
Cs,0. Hence the correct order witl be

Al,0; <MgO<Na,0 <K,0

All nitrides react with H,O to give NH,
Li;N+3H,0——3[LiOH + NH,

Mg;N, +6H,0——3Mg(OH), +2NH;

CaNCN +31,0——>CaCO; + 2NH,
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