UNIT # 02

PERIODIC TABLE

EXERCISE # 1

7. 4d35s2 15. The difference of IP, and IP; is maximum
Block - d Valency = 4
Period - 5
Group - number electrons + (n-1) d electrons = Group = IVA or 14t
2+3=5o0r(VB) Family = Carbon family
8. z N3 02 F-
os- 7 8 9 24. EN of P and H is almost same = 2.1
z/e 0.7 0.8 0.9 33. For A particular atom successive 1. P is are always
1 increase. So E; < E, < Eq4
Radius o« m
) _3 5 _ 40. Vanderwall's Radii > Covalent radil
Order of radius = N™°> O“> F
PERIODIC TABLE EXERCISE # 2
2. P23 s2 (CI
51. M, Mg
Size oc negative oc Zoff I\I/lg) 103919" P, |
. _ p-3 -2 -
Order of size = P > §7¢> Cl AH=1P, + IP,
9. Al - 1s2, 2s22p®, 3s2 3pl
AlT - 1s2, 2s22p®, 3s? IP,= 250 - 100 = 150 ev
Al - 1s2, 2s22p®, 3sl
A1+3 _ 152’ 25221,_)6 68. IP1 Be B
Stability = AI'3 > Al > Al*2 1s?2, 257 1s?, 2s%,2p!
28. B - 1s2, 2s22p! (more stable)
Two electrons of 1s and 2s subshells Be > B
32. Size o« number of shell 71. 1P, B C
35. 2npd. N O N o
3rd pd. S Cl [He]2s2, 2p! [He]2s2, 2p?
EASrdpd N EAanpd [He]2s2, 2p3 [He]2s2, 2p4
(More repulsion of electrons) (More stable) (Half filled)
Cl>S>0>N [P, B<C<OKXN
1 83. 1. M(s) —— Mlg)
40. Size oc negative charge o m 9 M(s) M(Zgj ‘%
IP + EA .
41. X = 2 3 M(g) —> M,
2X—IP—EA—(iStpd 4 M, M(29+)+2e’
He
48. Be Ne IMpd 5. M(g) —> M} + 2e”
1 2
Group - lonization energy o E 1\|49’ Q=IP, M @=1P, ITE‘)
Period - Ionization energy oc zeff
ILP. - He > Ne > N > Be O =1p,

LP. = IP, + IP,



CHEMICAL BONDING

EXERCISE # 1

1. (i) Vapour pressure of (B) is higher than (A) due to ﬂ ~
intra molecular H-bonding present in (B). a \/ a
= 7 I
N S A a A qa
5. Tetracyanoethylene U] D DDUDDD 1aind 16. U
Ne BP -LP)
C\ / repulsionat 90 = 8
28. A*3 B2
I\EC/ \C—N A,B; compound
%, On 29. Valency of x = 2 = x*?
8.  Bond strength o Direction of orbital UUIII /000 Valency of y = 1 = dy"?
o OO0 O Xyt
P-P > P-S > S-S XYy
observer dipole moment 30. Polarisability o« Size of anions
11. % lonic character = Theortical dipole moment .. /H i
18 ‘o= Q
1 .2751;(;?):121 - ng i ir(l)q'loesu 100=16.83.% o-o w . 1/20:/"0%0’1/2
13. lonic character oc AEN 31. Bondoder 2 1 15
14. Due to presence of vacant d-orbital in P atom but 1
not in N atom. 0P 0010 O00M00000I0DIIO0 Bond order o 51 length
N 0000 oonooon Order of Bond length = H,0, > O3 > O,
CHEMICAL BONDING EXERCISE # 2
4. According to M.O.T. 38. N; = NEE—)IQ O,
H, — c1s? 6*1s!
16 outer electrons Total dectron — 22
2-1 1 total dectron — 22
Bond order = N = 5
44. MgO BaO
L.P. MgO > BaO
7. a M.P. MgO > BaO
|§ A-Be-a Ionic character «« AEN
@I sp, linear, lone peir = O 49. BF; has number lone pair and planar
|Q ' ’ dipole moment p = 0
3 a ) NF; has polar bond and pyramidal u # O
spd, lone pair = 3 1
Finear 50. Bond length o size of central atom
12. 3_-109 28 52. Pyrophosphoric acid H,P,0,
P and F‘y - 90 o G
H-O-H - 104'.5 I I
sp - 180 H-O0— p— p—O—H
19. Huydrolysis «c Covalent character lO lO
NCl; > PCl; > AsCl; > SbCl,; > BiClg | |
H H
21. Ca*? Ci°

Ionic bond

Tetra basic acid




CHEMICAL BONDING

EXERCISE # 4[A]|

1.(a)

K" HF,

F—H--------- F-

H-bonding

H-bonding present in KHF, so it exist but there

is no H-bonding in KHCI, due to less polarity in
between HCI and CI~

OxHF, OIDIDOI0000M0D 00oi o 0l 0o oo
Ui0ioIooIomolddlikgel, UIHa U crr 0000
UoiIoorooltiomor Otry-0ioot o oo

[ X J
In (CHy); N, hybridisation is sp> and pyramidal
(X J

shape but in (SiH;)3 N, due to present of vacant
d-orbital in Si atom, lone pair of N shifted in vacant
orbital so its hybridisation is sp? with tirgonal pla-
nar geometry.

D(CHS)S}\.I 0, sp® 0000I00I00I0D00 DlOio0 00D

D[DHDUDDU(SiHS)BE\.I 0ll si Ji00IOIDIOI0Oe-O0a
OomoonIOIOuIIoooooiOmOnrNiooonIom
B 0
0000 sp? ON0OIONOICO00OIR0DONOo0OOm O Um

Due to presence of vanderwaal's force in between

CO, molecule it is gas but SiO, is a 3-d network
structure so it is solid in nature.

Oco, OUONOIDIOIONOIOOIDOT DDo0moI O
Uoiiiommbirimottisio, DOIOMs-a OO0
OioorooIomotoiio oo onodo 0on O om

O= I\.I\O/.l\.l= (@)

13‘203 exist in P4O6

N;O3

(Ring structure)

H-Cl, H-Br,

Due to increase in size of I, the difference between

H-I1

electronegativity of H and I is less, so bond length
is more and but bond strength is weak.

OOOIooOMOrDooOONx D Oimoto0na0
0 O R
0000t0000000 O m

ORB?_Q
180
sp, hybridisation
BeCl,(s), hybridisation is sp°

\/\/\/\/
/\/\/\/\

BeCl,
sp hybridisation

—> BeCl, (s)

sp2 hybrisiation

Due to the properly oriented tetrahedral structure
of ice, H" ions are free and hence move more

rapidly in ice than in water where molecular asso-
ciations are not so well organized.

00000 00I000I0I 0000 0niD o000
Qoo otioroboomooem
[OI00H 000DMODohOrDoOIooo
OImO0oon o

BCl, exist in monomer form

Cl-B—Cl

a

sp?, trigonal planar
AlCl; exist in dimer form - Al,Clg

> ..\ C

Dimer form

sp’, tetrahedral
BaSO, (Barium sulphate BeSO,
H.E > L.E. H.E < L.E.

In O, (0=0) due to small size of oxygen strong pm-
pn bonding is possible but in S, due to larger size
of sulphur there is not strong pm-pn bonding. So
bond is weak and break down.

Ho, (o=0) U0 00000
00Ulprpre UOOIOOIOIDIOIUINIONs, OOOOOD
UIDOIOONo0IooUO0lr-pe DIOIDOIOOO
[OnOI O ooo1 0 DOm0 0o U

(i) ols (ii) 1t*2py
(iv) 02s (v) n2p,

(iii) o2p,

According to M.O.T. O, is paramagnetic in nature.

Om.o.1. U000, 0OIIIO00I00 OO




10.(a)In graphite sp? hybridisation and due to presence

12.

14.
15.

16.

17.(31)

of free electron they are good conductor of elec-
tricity in a layer but not so good in between two
layers.

O00ID0I0Lsp2 UOO0DIOD0moIoQNoooodn
OO oo IoIOO0mDOon
OI0IOIoIDOOoortoooIb DO

In solid states position of ions are fixed. 00010000
000000 Omiooon oo oem O

Due to H-bonding in NH; molecule. It is liquid but

there is presence of vanderwaal force in between
HCI molecules instead of H-bonding so it is gas.

ONn, O O OO0 O =
L0 I o0 D oo 0 O O 00 0o 00T om

14 A
84.35 %

21 3
2

S,, Grown structure

(ii)

(iif)

(iv)

(vi)

(vii)

H
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e H
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CHEMICAL BONDING

EXERCISE # 4[B]

1.(1)

(i)

Na[B,0,(OH),]  OR [B,0,(OH),]

HO g /OI—I_
o O

HO/B—O/ B\OH

Trimeric metaborate ion

Na,[B,O,(OH),] 8H,O (Borax)

OH

I
O—BLO
Na, | HO—B _/OO/B—OI—I S8HO
I

OH

s,0, g \o/ No

aydic timer of SO,
(CN), = N=C-C=N

stnoé
@) (@)

[ [
HO— S-S S—S—OH]
| (2|
@) (@]



