DPP - Daily Practice Problems

Name : Date :

Start Time : End Time :

CHEMISTRY (05

SYLLABUS : Classification of Elements & Periodicity

Max. Marks : 120 Time : 60 min.

GENERAL INSTRUCTIONS

e 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.

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

e FEach correct answer will get you 4 marks and 1 mark shall be deduced for each incomrect 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 with 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 Q.3 Pd has cxceptional valence shell electronic configuration
1050 71y

questions. Each question has 4 choices (a), (b), (¢) and (d), of 4d"%5s". It is a member of -

out of which ONLY ONE choice is correct. (a) 5™ Period, Group 10 (b) 4™ Period, Group 12

th ; th ;
Q. TheIP, IP,, IP,, IP, and IP, of an element are 7.1, 14.3, (9, 0% Beiod Srapill () SERenogGroml
34.5, 46.8, 162.2eV respectively. The element is likely to Q.4 The clectronic conliguration of an clcment is 1s4,

be 2522p%,3523p*. The atomic number of the element present
%) B (b) Si © F @ Ca just below the above clement in the periodic table is
(a) 36 ®) 4 (¢ 33 (d 32

Q.2 Which of the following relation is correct?

@) 2LP —EA —~EN.=0 Q.5 Calculatc the cnergy nceded o convert three moles of

sodium atoms in thc gascous stalc 10 sodium ions. The

(b) 2IP.-EN.+EA =0 ionization cnergy of sodium is 495 kJmol—'—
() 2EN.-IP-EA. =9 (@) 14851 (b) 495K]
(d EN.-IP-EA.=0 (©) 148.5kJ (d) None
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Q.6 Thcparamagnctic specics among the following is -

Nat, Zn?*,Cu*,Fe3*

(@ Nat (b) Zn**  (¢) Cu"  (d) Fe**

The corrcct decrcasing order of atomic sizc among the
followrng specics is : Ar, K*, C1=, S$2-, CaZ*

(@) Ca?* >K*>Ar>Cl- >S=-

() K*>Ca%* >l >Ar>S8*

) S* >CI-> Ar >K* >Ca?

(d) $% >Ar > Cl- >Ca?*>K*

Which is correctin the following?

(@) Radius of Cl atom is 0.99 A, while that of C1* ion is
1.54A

Radius of Cl atom is 0.99 A, whilc that of Na atom is
1.54A

Radius of Cl atom is 0.95 A, while that of Cl” ion is
0.81A

Radius of Na atom is 0.95 A, whilc that of Na™ ion is
1.54A

Q.9 Whichoxideof Nis isoelectronic with CO,?
(@ NO, (b) NO () N,O (d) N,Oq
Q.10 Ionization potcntial of Na would be numcrically thesame as-
(a) Electronaffinityof Na*
(b)
(c)
(d

Q.11 What should be the atomic number of the next halogen if
discovered in [uture ?

(@) 115 (b) 119 (cy 117 @ 121

Q.12 The clectronic contigurations for some ncutral atoms arc
given below : Which ofthesc is expected to have the highcest
sccond ionization cnthalpy?

(@) 1s2, 2s22p0, 352
(c) 1s2,2s22p®, 3s23p2

Q.7

Q.8

(b)
(c)

CY

Elcctroncgativity of Na*
Electron affinity of He
lonization potcntial of Mg

() 152,252 2p®, 3s!
@) 1s?, 252 2p°.3s2 3p?

DPP/ C (05)

Q.13 The law oftriads is applicablc to-

@ C,N,O (b) H,O,N

(¢) Na,K,Rb (d) ClBr,l
Q.14 Thelaw oftriads is not applicable on -

(@) ClLBrl (b) Na,K,Rb

(c) S, Se,Te (d) Ca Sr,Ba

Q.15 A given compound A, whose total d, _ , is 1.4 A . The
atomic (covalent) radius of an atom A is—
(a) 0.7A (b)y 05A
() 024 (d orA

Q.16 In compound AB, clcctroncgativity dill'crence between A

and B is 1.9. Atomic radius of A and B arc 4 and 2 A
respectively. The distance between A & Bmeansd, _ B Is—

(@ 6.72A (by 5.82A
() 69A (d 7.5A
Q.17 LE. ofoneH atamn is 2.18 » 107'8). The 1LE. of Hatom in kJ
molc—! is -
(a) 1505 kJ mole ! (b) 1310kJ mole™!

(© 1608 kJmole™! (d) Nonc

Q.18 Among the clements Ca, Mg, P and Cl, the order of
incrcasing atomicradiiis

(a) Ca<Mg<P<(l (b) Mg<Ca<CI<P
(c) CI<P<Mg<Ca (d P<Cl<Ca<Mg
Q.19 Which of the following order is correct for acidic property?
(@ SiH,>PH;>H,S (b) SiH,=PH;=H,S
(c) SiH,<PH;>H,S (d) SiH,<PH,<H,S
Q.20 Thcionic radius of Cr isminimum in which ol the following
compounds ?

(a) CrF 3
(©) Cf203

b CCly
(@ K,Cro,

6. @O 7. @®OW@
N.OO®OO 12.0000
160000 17.00O0W
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Q.21 Arrange Cc**, La3*, Pm3 and Yb** in incrcasing order of
their size -

(a) Yb3 < Pmdt<Cedt<Ladt
) C*<Yb¥ <Pm3* <Lad*

(€) Yb3* < Pm3* <La3* <
(d) Pm3*t <La3*<Ce3t<yb’t

DIRECTIONS (Q.22-Q.24) : In the following questions, more
than onc of the answers given arc correct. Sclect the correct
answers and mark it according to the fullowing codes:

Codes :

(a) 1,2 and3 arecorrect
(¢) 2and4 arc correct )
Q.22 Choose the correcl statements —

() 1and?2arecorrect
1 and 3 arc¢ corrccl

(I) Element with lowest electronegativity is Cs
(2) Elcment with highest electroncgativity is F
(3) Element with highest ionisation potential is He
(4) Element with lowest ionisation potential is Hg

Q.23 Choosc the carrect statcments corresponding 10 modern
periodic t1able —

(1) No. of gaseous elements is 11
(2) No. of liquid clcments is 6

(3) Number of solid clements is 95 (if discovered clements
are 105)

(4) 3rd Period contains maximum number of gaseous
clements.

Q.24 Choose the correct order of atomic radius —
(1) Li>Bc>B>C>N>0>F
(2) Li<Na<K<Rb<C(Cs
3) Mn>Mn*2>Mn*3> Mn™
4 0>0>01?

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

Thetendency olan atom to attractsharcd pair of clectrons towards
itself is called electronegativity. EN and EA both have tendency
to attract electrons but electron affinity is for isolated atoms,
whercas clectronegativity is for bonded aloms.

A polar covalent or ionic bond of A — B may be broken
as(a) A-B—> A :+B* (ENA>EN B)
or(bh) A-B—> A*+:B- (ENA<EN B)
depending on their tendency to attract bonded electron.

Thereisno unit of clectroncgativityas EN is tcndency of abonded
alom nol an cnergy

Q.25 Give the corrcct order of ¢lectroncgativity of the central
atom in [ollowing compounds-

CH; -CH;3, CH,=CH,, CH=CH
(i) (ii) (iii)
The correct order is—
(@) i>ii>iii (b) iii>i>ii

(c) iii>ii>i (d) ii>ii>i

Q.26 Which of the following compound has highest value of

bond leng.(h?
(a) CsF (b) CsBr
(¢) CsI (d) CsCl

Q.27The electronegativities of F and H are 4.0 and 2.1
respeclively. The percent ionic character in H and F bond

1S-
(a) B b 4
© % @ 20

21.0O®OO@
26O®OQ

2. 0®CQ
27.0®CQ
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DIRECTIONS (Q.28-Q.30) : Each ofthese questions contains
two statements: Statement-1 (Assertion) and Statement-2
(Rcason). Each of these questions has four alternative choices,
only one of which is the correct answer. You have to select the
correct choice.

(a)

(b)

(c)
(d)

RESPONSE GRID

DAILY PRACTICE PROBLEM SHEET 5 - CHEMISTRY

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

Statecment-1 is True, Statcment-2 is Truc; Statement-2 is
NOT a correct cxplanation for Statement-1.

Statement -1 is False, Statement-2 is True.

Statcment -1 is True, Statcment-2 is Falsc.

28.

29,

30,

DPP/ C (05)

Statement-1 : Firstionization cnergy for nitrogen is lower
than oxygen.

Statemcent-2 ; Across d period effective nuclear charge
dccreascs.

Statement-1: The atomic radii of calcium is smallcr than
sodiwn.

Statement-2: Calcium has a lower nuclear charge than
sodium

Statement-1: Noblc gascs havc no clectron allinity.

Statemcut-2: High electron affinity shows that the electron
is loosely bonded to the atom,

8.0®0O0Q@ 29.@O®OO

30.000O0

Total Questions 30 Total Marks 120

Attempted Correct

Incorrect Net Score

Cut-off Score 40 Qualifying Score 60
Success Gap = Net Score — Qualifying Score

Net Score = (Correct x 4) — (Incorrect x 1)

Space for Rough Work
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(a)

The jump in IP value exists in IP ; and thus removal
of fifth clectron occurs from inncr shell. Thus clement
contains four electrons in its valency shell.
Wherc E.N. stands for clectroncgativity, E.A. stands
for electron allinity and I.P. stands for ionization
potential.
It is observed that for an clonent, E.A, E.N.and LP.
usually vary in the same dircction. Hence when E AL
and E.N. increase thel.P. also increases E.N. has the
mean valuc of.P.and E.A.

_ 1P.+EA.

———
~ 2EN.=IP.+E.A. or 2EN.-1.P.-E.A.=0
4d'95s% is the cxccptional configuration of Pd. Its
electronic configuration should be | ;Kr]4d8, 5s2.
Thus its Period = 5th
Group=ns +(n—1)dclcctrons =2 + §=10
At.No.=16(S)
Nexteleinent below this element has atomicnumber
=16+18=34
Encrgy nceded to convert I molc of sodium (g) to
sodiumions=495kJ
.. Energyneededto convert 3molesofNa(g) toNa*
ions =495x3=1485kJ
Paramagnctic spccics have at lcast onc unpaircd
electron. Write the electronic configuration and
observe the unpaired electron(s).
Na*(11): 152, 252, 2p® —all paired :
Zn2+(30); 1s%, 2522p®, 3523p63d! 0 — All paired
Cu™(29): Is2, 25225, 3s23p%3d!® - All paired
Fc(26) : 152, 252, 2p©, 3s23p©3d® — 5 Unpaired
clectrons
In isoelectronic ions, the atomic size decreases as
z/e ratio increases.

5 Z lG’Cl‘Z—”'A z_18‘
c 18”7 ¢ 187¢ 18’
2 19 z 20
+ 0 PR L kil
K e G o713

The atomic radius decreases along the period. Also
cations arc always smaller than their parcnt atoms
and anions arc always largcr than their parcnt atom.

N, O (Z =16) isisoelectronic with CO, (Z = 16).
Na — Nat+e¢; IE of Na=+ve

Na®+ e~ — Na;E.A. of Na=-ve

Both are equal but opposite in nature.

(11)

(12)

(13)
(14)

(15)

(16)

(17)

(18)

(19)
(20)

21)

(22)

(23)
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The next halogen will have 7s27p® outer
configuration. Since, the filling of 7p-orbitals will
begin after 5fand 6d-orbitals, the atomic number of
the new halogen will be 112 (up to the filling of
od-orbitals)plus S, i.e., 117,

Theatom b, after losing outermost electron, acquires
noble gas configuration (stablc configuration). It is
difficult to remove the next electron from (1s2, 2s?
2p°) ion.

Thelaw of triadsis applicable to Cl, Br, 1.

The law oftriadsis not applicableon Na, K, Rb.

ds_
Ta =—2-A-= 14/2=07A

Givenr,=4A, ry=2A, Ax=1.9
Bythe formulad, 3 =r, + r5—0.09 (Ax)
=4+42-0.09%1.9=6-0.171= 582 A

_218x107*7 6.02x10* atom

LE.
latom mole
=1.31>10%Jmole ! =1310kJ niole 1.
12M8 isP 17C1 ppCa
160 110 9 197(pm)
CI<P<Mg<Ca

The acidic character ol hydrides increascs in a period
[or non-mectals.

Cr has maximum oxidation number (+6) in K,CrO,
and thus has minimum ionicradius.

Lanthanide contraction is observed in these ions,
i.e., ionic radius decreases as atomic number
increascs.

Elemcnt with lowcest clectroncgativity is Cs.
Element with highest electronegativity is F
Element with highest ionisation potential is He
Element with lowest ionisation potential is Cs

Number of gaseous elements - 11 (H, N, O, F, C1+
Noblc gascs)

Number of liquid clements - 6 (Cs, Fr, Ga, Hg, Brand
Uub)

Broming is the only non-metal which exists in liquid
[orm.

Number of solid elements

-89 (il discovered clements are 105)

-9 5¢ifdiscovered elements are 1 12)

ond period contains maximum mumber (four) of
gascous clements. They areN, O, F and Nc.
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Hence decreasing order of clectroncgativity will be

Di (ference in electroncgativitics of the two concetned
atoms is mininiim in Cs—1, hence the bond length in

% ionic character= 16 (4.0-2.1) + 3.5(4.0-2.1)%

In a period the value of ionisation potential increases
from left toright wath breaks where the atoms have
somewhat stable configuration. In this case N has
halffilled stablc orbital, henee it has higher ionisation

Calciwun has a higher nuclear charge than sodium.

12 |
(24) (a) Faclorsaffectling atomic sizc arc :
1 CH=CH >CH,=CH, > CH; -CH,
1)  Awmic radius o< X \
0 Effective nuclear charge (26) ()
ESIBSE> G5N >0F Cs—Tis maximu.
(2)  Atomic radius e« No. of shclls (27) (@ According 1o Hannay and Smith cquation
Li<Na<K<Rb<Cs % ionic character = 16 (x, —x)+ 3.5 (XA—XB)Z
.. 1
(3) Atlomic sizg o< - =43
Magnitude of +vec charge
(28) (c)
Mn > Mn*2>Mn?? >Mn**
(4)  Atomic size .« Magnitude of —ve charge
Thus the correct order is. }
gt ) cnergy.
(25) (¢) % s-character 29) @
~ \ % S- charactcrs G0«

in CH; — CH, =sp3 =25%
in CH,=CH, =sp?=33.33%
in CH=CH=sp=50%

All noble gases have stable configuration. Therefore,
they can not take any clectron which means that
they have no affinity for electrons. High electron
aflinity shows that clcctron is sirongly bonded 1o
thcatom.
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