A grances \ Chemistry En

Unit 2

b) Complete the thlluwing table.

#— - (:{-‘ITIE‘“_T""‘-{ — ]_: lh.s‘?_"_'_dl_!*-’ _ﬂ-_?ﬁl(.‘ Molecule | Pair of lone elt:r:tmm

_ cCl. — 0 .

i E———

[ _ NH, |7 B

— (Cly L |
R S — -

2) 1986 A/L

¢) i) Considering the valence electrons

. +
in the central atom of the species NHZ, PBrs
and BF;, deduce

the shapes of the species.

i i two shapes
o :m molecule is linear while F;0 is conical. Explain why do these
differ.

: CO; molecule.
} l?s's}kg;lw thcdol—n—Mdhm{m“swm) for fhie £€3
C) 1

. . lar formula
hosphorous hydride with the molecu
& M"Il;r:ouul:w mmfamd ﬂ;':rmuh of the molecule you suggest.

P:H.. w
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_ ) lecules are approximately equal .

: r» and 1C1 mo _ PP m y equal, the

& :]F?ﬂugh l'ht{ R??: ?{ E“:?' znd the boiling point of 1C1is 97°C. Explain this
oiling pomnt 0 215 28 % % ble.

observation as completely as PO¥ ible

.....
............................................................
......................
,,,,,,,,
""""""""
--------

(5) lﬁ;:'l‘lhc dot — n — CTOSS diagram for the HNO- (nitrous acid) molecule.
b) w .

the shape of the anionic species CH,, considering the valence electrons

c) Derive
around the central atom.
6 1990A/L o
b) Draw (WO structural formula of two triatomic molecules which have similar
shapes to the shape of NH; ion. N.B. The shape of the molecules should be stated

hapes of the structural formulae are drawn.

clearly when the s
epted. Hypothetical molecules are not accepted.

Only existing molecules are acc

(7) 1991 A/L
b) i) What is the highest oxidation number of the element with the atomic number

31?

................... LIl

------------------------------------------------------------------------

----------------------------------------------

C,N; is of NCCN way. Draw the dot -

----------------------------------------

¢) The arrangement of atoms of the molecule
_n - cross diagram for this molecule.

o (i 14 Pesuru Question Book 1
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d) Although the Relative Mole
M{.ﬂeculur Mass of H-0), th
pointof HaS. Explain (his s

cular Mass of 1,8 is of twice greater than the lh‘.'iai_l\'t
¢ boiling point of | 1,0 is much greater than the boiling
tatement as much as possible.

.................

..............................................
............
.......................................

...................
...........................................

(8) 1992 A/L

b) The element named Y produce a compound with the molecular formula  HaY201.
The two Y atoms are identical in this compound. Suggest a structural formula for

H4Y205.

© 1993 AL |
b) Draw the dot — n — cross diagram for the molecule N;F; which has two identical N
atoms.
N.B.
i) All the electrons in the valence shells should be stated.
if) If a bonding electron pair is denoted by a line, no marks are awarded.

c¢) Give two observations to prove that electrons contribute in forming chemical

bonds.
(10) 1994 A/L
¢) What is the shape of the cationic species BF;* ? .....cooovoooeoooeroo ,
(1) 1995 A/L
b) Indicate the electron arrangement of valence shell of the molecule COCl, as a dot
= n - cross diagram.

wigiv- B ;
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(12) 1996 A/L
b) The compound of molccular formula H
aqueous BaCly. In this reaction, 4 cnns!dcmbl
The two sulphur atoms of HaS:0; arc 1d.:nt1c.'s't|. s
are also identical. Suggest a structural formula for 25200

:Sa(_):'. gi\'ﬂ'?i a white r!j"f_‘q_':ipi[;”p “.I'[h
e amount of heat is also liberated.
while four of the oxygen atoms

(13) :?9:?;;";“ the nature of the three ph}*b‘it‘ﬂl states of matier based on the movement

and arrangement of particles. o _ -
(N.B Fufeach state, considering two gualitative properties arc sulficient.)

e LR
I L R b tamssrrsrpaREn R
s mmeanpesmmsnpaaES - YT I

P T T LT L L LA

R e b
smapsEw T TR LR L
-..-<---n--uun--u.---.+--.n---- . .

- messamnss . caan C e M
. e - ae wew R
______ PRI T savmes T T
sEsamEs ® PrrTs

e L L bl LR AR RS -

pessaiessarpEanastaTssaTE * rareennnamay
P E R R e b ws dEbmnsssaana
I R strramasnansa ad s g b b e

careskBaEEEsRREErTERRTREY

[ T L T P T
R T T T T Y

e bl b b

R L L T R T N T T e
amEmmER aananbn

R T X LT R LR

.'_"“""."_"""“,.._..,._....,"..........",.......__ B L L L L L L T T T T e L LT L

EEEpEme e T sEdsAAREER R R R R A RS
we e sanw e T T R

P P T EEE Ll

T T TR TR LT AL S LR b

e T YT T T T LT L LR i

R L L L e L e e LR

--.--o...--y|u"nu"un-n-"-lun-u-u----i-n------o-o-- s

e L R L LR L ki smwian

ey ST Y TELTEETTEE Sl bbbttt

.........,.""..,.,......,+.............“+-|---.-.+|.|---1.|-|-|+--u-p.... e T LR EE L L S LR L LR AR

S ep—r ST T T LT R T LT L L ik R L L L L L E L amEEEy - nres

I e e———— PR EELELE RS LS Ll sEEmamEmmEETEEE PEEsERFAE SRR sasnmn srssmmsmsnarad

I —————— TP TR PR LELL L Y e S L LLLLETT Y tresmrennsiinm T - sEEmaEE

e T T T TR LR L bbb BT T T EE L LR R LE i
------ e L LTCEE LR LR Rk

.....--..q...--u-u-u"-l"-n------Mr"v-v---l-l-ltl-lv"--Oii-OOUUD-"Ii'l**I'I'"

ssdEsEsmssessamansdemuEEsEnERRRaES

..7-+.'-.-“...........-......-u.;-uuu--......-u.-u"“onmﬂﬂlil-“—i--i-t*l-"--!!**-"" tew

..... EEpammssEEEEE R s nE

R AR AR SRR SRS RSN AR NSRS AR R R AR SRR e

P L L T T L LT L i

e L Ll L L L L L T P LR

s EpsEE s a T P
ssmmEEEEs P L L L LT T R R TR P LR R L L L R R

d Essa
y 16 Pesuru Question Book 1




-ed Level
ﬁdﬂn‘. T Chemistry En

(14) 1997 A/l.
b) Consider the C.i1,

1) Name specifice:

bond for

Mmaolecyle

tly the orbitals that

ot are being used by the carbon atoms for
ik n this g
110n i the molecule,

am the orbitals that are being used by a carbon atom for
his molecules. Indicate clearly in your diagram the angles
s of orientation of the above orbitals.

1) Indicate in 4 dingy
bond formation mnt
between the direetic

f iii) Describe clearly the nature of the double bond between the two carbon atom in
the C:Hy molecular

......
............................................
eEay B T LR ECE L L L

............
---------------------------------------------------------------------------------------------

(15) 1998 A/L _
b) Consider the diagram shown below, pertaining to the formation of chemical bonds
in C2H; molecule. In this diagram the various atomic orbitals relevant to the C2H;
molecule are drawn approximately.
E L

atomic orbitals

Examine the diagram given above, and fill in the blanks in the following

sentences. . )
N.B. You should pay attention to the axes. In naming the various atomic orbitals

specifically, follow the method usually accepted for that purpose.

i Essay } 7 Pesuru Question Book
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1) A S o orbital.
11) TS coveremrenmrisremaessinssnnisss orbital.
FTTH I PN T OO orbital.
V) M e orbital.
a ks h -
v) Between T BRI V cceeesnmanmmassassosartsesssssss” takes pl W
vi) Between F and M takes place
. l:n]?gg';;;li‘der the structure shown below. The three carbon atoms of the structure are
d 3. Three of its bonds ar¢ labelled as |, m and n.

labelled as 1, 2 an

H
or symbols appropriate for the vacant spaces at

Now, write clearly the words a_m! /
the relevant places in the description presented below.

I 1s formed by the (1),

Description:

“The C - H o—bond designated  as

[ D of the (3o orbital of the relevant /7 atom with an

() T (5)..omnmmesnrirnensnees orbital of the relevant C atom.”

"The C — C bond designated as m is formed by the (6).................. (i TP

of AN (8).eovvvcrecreriinee (P orbital of the C atom labelled as 3. with an

[ [1) F—— [ 1 PP orbital of the C atom labelled as 2."

In the formation of the 7 - bond of C = C designated as n, the (12).n
2, containing onc unpaired

of the C atom labelled as 2,

[ ) IR
with the (17)eiiienn

[ I ) Fm— (15).cceceicimininarinen [ 15) IO
(1B iinnaennsersasnes of the C atom labelled as I, containing one (19)...cccoocomeeee
(20) e A
(17) 2000 A/L
relevant box below, the oxidation number and the

¢) Write down separately in the
labelled S, and Sy) and the two N atoms

valency of cach of the two § atoms (

(:hl.‘llti‘itry En

v

(labelled N, and Ni) in the structures indicated below.
0 '
:1 . - //}) .e
(]_—h‘ _hb D . Nh N
O 2
‘atom | oxidation " valency [ atom | oxidation valency |
| _number number '
S 1 1 - N,
[ Sy | : Ny
Pesuru Question Book |
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(18) 2000 A/L
. b) Consider the state of
! * i Tl A
oy hybridisation of the carbop

Chemistry En

atoms in the ethenc molecule,

Given below in ¢
1 Cage A s
. e, 5 th . @ gl
in '.h". outer shell of (he grm:n:;hemd““ fepresentation of the electron distribution
orbital state carbon atom, where each box represents an
N.B. The vertical poci
! S Position of the .
orbitals, oo oberoN of he boxes represents the relative energy levels of the
! 5 — "'. B s s s oo oo
R0
] - ! - J
: :' E ]
energy . r ] I
: | ' energy
: 2s 1;.« " : !
Cage A - Ground Stafe of Cage BT St of iyl

‘ _ carbon atom, of a carbon atom in (';Hj

) Using .b{.'“" similar to thosc in Cage 4, draw in Cage B, the outer orbitals of
a hybridised carbon atom in ethene, ’
I.ah.t-l the boxes to indicate the types of orbitals represented by them.
Indicate, as in Cage A, the clectron distribution in the boxes in Cage B.
N.B. In drawing these boxes in Cabe B, pay attention to their vertical position
with respect to the boxes in Cage A.

i) Complete the following sentences by filling in the blanks.
I) The clectron in the ......................... orbital of carbon is involved in the

formation of the nt bonds in C,H,
II) The electrons in the .......................... orbitals of carbon are involved in
the formation of C — H bonds in C;H,.

2001 A/L .
o b) Draw in the relevant boxes below the dot and cross diagrams of the molecules

N,Os and O; indicating valence electrons of all atoms.

1) N2O4 i) O
dJ
- g;’ofd:lﬂl‘fy the element E, G and J in the structures for molecules Eq, GF4 and J3
given below. F
--------------- F -

AN AN
N P -~ ;

I : '-J--ltni-rnn-onttl--"---n-

E : srsnapdansEiEnd P T LR LT Lt

Pesuru Question Book |
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d ./ in the appropriale Cage in thy
. oaF F (r and .
Write down the chemical s}fﬂlhnh of E, U
skeletal periodic table given in page 2
i
—:"r""
v | 4 |
13
11 12
19 o2 ’:’.:‘ !;‘i 24
(21) 2004 A/L | 7 are triatomic and angular. When [ jg
o i e JIL_E. and M are both gases at room

(23)

¢) The molecu ‘ duct
oxidised A is formed as the only pro nar. M reacts with water forming the

are (i | pla
.mperature. Molecules of M arc trigona wlar ac of L, M
,“ 'dp:.‘ V forms a tetrahedral anion. Write the molecular formulac of L, Mand N,
acid . ‘ I

2004 A/L : , . PR
b) A molecule of the acyclic hydrocarbon X, contains 5 carbon atoms connected to
cach other as follows.
Ci- Cz- C3- Cs-Cs

A iy iy
The bond angles (.‘.TE;.C; . C(5Cy and C,C4Cs are 180°, 109° and 120°

respectively. o
i) Write down the hybridization of cach carbon atom of X, inside the
corresponding circle in the following diagram. .
"]

'14 —
l'l/[\z{}‘lj
1807\ hid
C, Cz C3
C Cs Cs Cs Cs

i1) Write the molecular formula of X,

.......................................................

2005 A/L
a) A and B are isomenc hyvdrocarbons each having two sp" hybridized carbon atoms

two sp” hybridized carbon atoms and two sp-hybridized carbon atoms. A shows
optical isomerism whilc B shows geometric isomerism. Write one possible
structure each for 4 and B in the cages below.

B

A

p. | Pesuru Question Book 1

ctured Essay
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2006 A/L

.} i) Write the res
o) i) 1€ resonance structures of 1k N ] i
€ N, (azide) ion.

Give one applicat;
‘ Cualion .
you have read or heard about of sodium azide.

---------
---------
..................
.............................

i) Three sketches that can be us
¢
(bonds and lone pairs) in mole
of the repulsion

d 10 show the arrangements of repulsion units
units ar cules are given below. Indicate the arrangement
Soih i ound the central atom in the molecules.

SiFs, XekF; and SF,

by choosing the appropriate sketch. F

‘ i . i . ] \ atom
inside the circle. bonds or this purpose indicate the central

by solid lines (~) and lone pairs by

1
'
i
]
Lol 27 1 =
A

(25) 2006 A/L

a) Aand B are isomeric hydrocarbons each having two sp-hybridised carbon atoms
and two sp’ hybridised carbon atoms. Substitution of one of the hydrogen atoms in
B by a chlorine atom gives C which shows optical isomerism. A and B separately
react with a mixture of water, mineral acid and catalyst ¥ to give compound D. D
has three sp] hybridised carbon atoms. One sp’ hybridised carbon atom and one
oxygen atom.

i) Write the structures of A, B, Cand D.

A B
C - D
i1) What is catalyst ¥ S ereeeesnsssener s snaens
iii) How would you distinguish between A and B using a chemical test?
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e same group ol the

(26) 2007 A/L o | |
¢) ¥ and Z are two non = ransition elements belonging to th
periodic table. They form the compounds YZ, and YZ.
i) Idenufy the clements ¥ and Z.
Y = e 2 ey e
i) Name the shapes of the molecules YZ; and YZ;. (diagrams arc not acceptable)
y AR RUS RS I Z R : R
2007 A/L | _ | -
(27) a) A, 8 and C are three isomeric hydrocarbons cach having two o', hybridized

and two 5;1'1 hybridized carbon  atoms only, A shows
O bromination followed I'_}:.,- ({th{il‘ﬁhrﬂiﬂinaliO]‘l. A Band C
ctively. 12 and £ are isomers but F is not an isomer of either

carbon  aloms

stereoi somerism.
form D, £ and F respe

Dor £,
Give the structures of 4, B, €, D, E and I in the appropriate cages.

A B ~C
J -
D E F
(28) 2008 A/L '
b) Fill in the blanks in the following table selecting the most appropriate words /
low in the table under categories A, B, C and D

phrases from only those given be

for the respective coloums.

A B ‘ C D |

Maicrial Type of Particles Interactions Eicctri:ful

material occupying between particles | propertics
lattice positions N ]
Diamond I )
KF(s) | i N

[ Ice I

[ L6 | I

A lonic lattice, giant covalent lattice, metallic lattice, molecular lattice,

amorphous material.

B : Atoms, positive ions, negative ions, positive ions and negative ions,

molecules electrons.

C : covalent bonds. van der waals interactions, hydrogen bonds, metallic bonds,
electrostatic interactions.

D : Conductor, non  conductor, electrolyte.

1 Essay 2 Pesuru Question Book 1
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(30)

2009 A/L

4y The cleme :

planner in shape. anions A j-

; and Af o 4 &
+ - AFE s lincar and AF , is square

i) Sketch the shapes of AE

ar AR
any, on the centra] atom, AT

mdicatj
1cating the arrangement of lone pairs if

i1) State the group in th -
. ¢ penodic table (o whi
which A belon
£s.

..............
.......
.....
e
.....
............
------
#en
------

2009 A/L

b) i) What is the main type of inte
(M, = 46) mcthanoic acid (M, =
In ethanol

rmolecular force present in cach of ethanol
= 46) and propane (M, = 44)?

...............
.......
......
.....
" oww
--------

-----------------------------------------------

-------------------------

...................
----------------
...................................................

i) Arf'a_m ge el_hanﬂl, methanoic acid and propane in the increasing order of their
boiling points.

...........................
-----------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------

-----------------------------------------------

below. Write the hybndisatmn of
in the

-----------------------------------------------------------------------

¢) The molecular structure of vitamin C is given
the carbon and oxygen atoms indicated by arrows as sp, sp- OF sp’

appropriate circle.
? H.OH
HO —;
N
R =
C\

HD
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il any (o

and the type ol intermolecular force
Lihle

(1) 2010 A1  bond 1t any
¥ - W i s )
¢} Write the Iype 1l|‘I (able), present in ench of the substances indicated m th
[ L '
those given i
I|

I'ype of intermolecular

b low . |
oy Ivpe ol Bwind (o, |
substancy polar covalent, . force |
Imtl]ml.l: covalent) | [-.11|m|._- ._[”..,h_ hydrogen |
[ hondog, | ondon torces) |
* ? [l |
1) ' Joshine (solid) :' | B
ji) | Carbon retrachlonde ﬁ
| 1 I -
iy | Argon (higuid) i
: I -
iv) Sodium hydride
(sohd) B |
T _ - - |
v) | Sulphur dioxide |
r.[:m_i)__ B | B B

(32) 2011 A/L (New) |

b) The following parts i) _The skeleton

of HCO, is given below. lll
H-O C-0

i) Draw the most acceptable Lewis structure for this jon.

vi) are based on the bicarbonate jon, HCO,

ii) Draw resonance structures for this ion and comment on their relative

stabilities.

g atoms using the VSEPR theory.

iii) Deduce the shapes around the followin
1nc

) O attached to H

--------------

T AT RN

LR R R

R R R

................................... PR S L e l-"ii'-!--rl--'--r!'!'iil‘-‘-“l (LR
s - e ® maae - Pt R R L LR
@amaaar=iiaannand T TR R IR rammm et T T LR T R T T R R R LR

ssassnm SR e wa e nan BEsdBEEEEEFIsRRERERRRE R AR R RER BB EE

e I S RS R R F R R L R

-------------------------------------
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i
iv) Indicate the clectron p
I C
2) O attached to H

v) Indicate the hvbridi oo,
¢ hybridization of the followin
£ atoms,

C\ir 20 \ -
sCometry of the following atoms

............
............

......
---------
...............

1) «©

2) O attached H

............

..........
................
................

vi) Identify the atomie i
. whLC < or alsg / .
following  bopds ];:l?fl"]? /" hybrid orbitals involved in the formation of the
£ S Presentin the Lewis structure drawn in i) above
; ;

1) Between Cand 0 attached to 7
2) Between O and fy

° ':T]::[r::;:;::;?i I;I.b]e gives the approximate values of melting points and
of five suh;-;tan:u:;m}\;m remwc*tcmm excellent, good, poor, very poor or nil)
writing the formuly Ofﬁ; €Oz, SiO;, NaCl and MgO. Complete the table by

: ca ro i - £ 1 » e
the heading "Substance.” Ppropnate substance in the column provided under

Substance T__”“_-'mng Electrical conduction | Electrical conduction
points K in the solid state in the molten / liquid
3 . 500 ‘ state
= poor good
2) 1100 poor good
3) 920 excellent excellent
4) 200 very poor/nil very poor/nil
5) 1900 very poor/nil very poor/nil

(33) 2012 A/L
b) Peroxonitrous acid (HOONO) is formed as an intermediate during the oxidation of

acid_i fie:d aqueous solutions of nitrites to nitrates using H;O,. Answer the parts i)
to vii) which are based on the peroxinitrite ion, [OONO]". Its skeleton is given

below.
O-0O-N-0O
1) Draw the most acceptable Lewis structure for this ion.

i) Draw resonance structures for this ion. Giving reason/s comment on their

lative stabiliti

relative uities.
T T T T T T T T T R e P P ey T e T T
..................... T e T L e L LR R L LR L L L
T T T T saRBASGEEEEE RS LR LR L LR L L LL L L ssgisreFRdsbdddid el iR iassasEaREEnI AN SdsarssErsvaseend dabiadRLE
..................... B T LT L T e e L e L e ]
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18 uSIng the VSEPR [I:]Ll'fr\r
" 8 d"dL.hLl.l to hoth Y and 0

Advanced Level

round the following aton

iit) Deduce the shapes @
I. N

"""""""""""
......
................
,,,,,,,,,,,,,,,
---------
.............
...................
.........
.............
.........
......................

aaaaaaaaaa

11111111111
..........
---------

iv) State the ﬁ:-llm:!.-lﬂg- iy [.;rmnyfl"““‘ of electron pairs around the : atoms)

n of the atoms.
lL h'biﬂ“ R
e {) ﬂlm,hurl tu hmh Nand O]

ructure drawn in part i) above showing

¢ shape of the Lewis st
te bond angles.

V) Sketch th
appmx:ma

the atomic / hybrid orbitals involved in the formation of the following

vi) Identify
drawn in part i) above, Oxygen atoms are labelled

bonds in the Lewis structurc

1,2 and 3 as given below.
1 2

n A 2
Y dong D eeeeeeeeeeeeees s

"
2) Qand N
vii)Give an isomer of peroxonitrous acid.

-------------------------------------------

--------------------------------------------------

¢) i) Select two polar species from the list

H.CO (formaldehyde)” SFs, COS, ICl, SiCls

i) State the type(s) of intermolecular forces that exist between the molecules in

each of the following pairs.

[ HBI(Z) And HoS(R).covmmrresrsaremssssssssssnmsmnsssnssaassssssessssasss s oo o s

IL Cla(g) ANA CCLA(R)-cerrrmemssesrssrasmmsssasessassssmsssassssansisssassssamssins s s e

HL CH;OH(/) and HyO(uurueseesssnsenssssssnrasssssssssssamssssnesassassmnsssssessasss s sy

uctured Essay
Y % Pesuru Question Book |
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2013 AL

34 -
(- 1) Arrange the follow;
¥ = l,l\,\'|nu il1
p.lrt!'ilh-,hih. Reasons are not rht INcreasing order of 1]
equired of the property indi i
indicated in

1y CO, CO., {_1“;; (C

J

O bond distance)

i) NO,. NO;, NH, (electra

Negativity of N atom)

rrrrrrrrr

i) BeSO4, MgS0,, CaSo
M = metal) >P4 (decomposition temperature,  MSOs —» MO + SO
£ e q'—’ + 5 51

iv) Ne, Ar. Kr (boiling point)
) N - T T = N
v) S, F,Si,Cl (atomic radius)
..................... il S ‘:

N'[ amidc H‘N a i . . casEEEresiraNRE
b) pr:::;cm:c ot{' ﬂbbasu_Nﬁs} ‘:{:‘:rdl I:’.:ak acid. It decomposes to N>O and H;O in the
skeleton is given below, parts i) to v) which are based on nitramide. Its
H O
o

| H-N-N-0
i) Draw the most acceptable Lewis structure for this molecule.

i) Dn?w thetrf.‘lsnnance structures for this molecule. Giving reasons, comment on
their stabilities.

-------------------------------------------------

-------------------------------------

iii) State the following
. electron pair geometry (arrangement of electron pairs) around the atoms.
1. shape around the atoms.

I11. hybridization of the atoms.

given in the table below.
The N attached to The N attached to two
two H atoms. O atoms.
I electron pair geometry
Il. shape
111. hybridization _

Pesuru Question Book 1
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L 1 S
iv) Is this molecule polar €f pon polar? T A A
v) Identify the atomic ! h}'!‘rid nr['lil:ll.\i il'l\’nh'lml in the formation of the follow
honds in the Lew is structure drawn 1n part 1} above, N atoms arc labelled | hp
. AT
2 as given below. i
H O
I {L‘
H— N—N— O
I N and N I

1. N'and H
¢) Xe, CH:Cl, HF
Of the substanc
below?
i) dipole - gipole forces TP
ji) hydrogen bonding furcu- -

jiii) London disp¢

, one [ ones will have the forces gi
2 Elven

cs given ahove. whicl

rsion ﬁm.u

(35) 2014 A/L

= dine (CaHaNy) is a widely used chemical in agriculture
7 (_'yanuguanidine. Its skeleton is éilhe
en

b) 2 ~ Cyanogu
following questions i) to v} are bascd on
below.
HI

HFNI H
N—C—N—C-J-H

i) Draw the most acceptable Lewis structure for this molecule.

c ﬂ

this molecule.

wwr'
B
Pesuru Question Book |
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i i1i) State the Il)lluwillg regarding the
1. Llectron pair Eeometry (
[l. Shape around the atom,
L Hybnidization of the dtom
e carbon and nilrn;g__cn umm.s. of2

1"‘4“

NP N s

L] y . .
i -'tml N Aloms given in the table below.,
Eement of clectran pairs) around the atom.

Cyano guanidine are labelled as follows.

lectron mair T
I. clectron jrair
|
seomelry

(_-..-" o — e
N c’ _NTorN® |

e N —

L -—
b ——
e ——e

1. ;ihj[w

11 | hyvbridization l—_—‘ L“—:ﬁr——___.____,_

" (ﬂi}‘fiff.,',i".}:ifiif; Lfﬂ::? LeWis structure drawn in part i) above indicating
b1 z z ¢ . .
involving N — H bonds). ond angles (show all bond angles other than those

v) Identify fll_c atomic / hybrid orbitals involved in the formation of the following
o - b:-]tni??}m the Lewis structure drawn in part i) above (numbering of atoms as
In pa .

I N'" 7 N C?
2 ,‘ : -------------------------- EEEEL L]
3 w4 L]

HIL.N' - C N°. O i i aia

¢) Consider the two chemical substances CH;Cl (boiling point 249 K) and CH;l

(boiling point 316 K).
i) Which substance has the larger dipole moment?

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll LR R R RN R

ii) Which substance has the stronger London dispersion forces?

--------------------------------------------------------------------------------------

..........
....................................................................

substances?

--------------------
------------------------------------------------------------

' (electronegativity : H = 2.1, C =2.5, 1=2.5, C1=3.0)
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Advanced Level /
S
Yk
n

(36) 2015 A/L R
a) Consider the following chcm_l—:-‘ﬂl -':ﬂfﬂ N

XcFs. NO,, S Na, 8Os SO HF

Which one of the above specics.

onds and covalent ponds? o

Has both jonic b
ic with BF:?

midal shape?
honding and non bonding electrons

1)
iy s isoclectron
i) Has a square pyra
equal number of

structure
It of overlap of a 15 atomic orbital

jv) has an
in its most stable
ond as a resu

mic orbital?
| of 18077

v) Hasao - b

o patomicobial?

vi) Contains & bond ange
oses H' to form the anig

dnion

QRT shows acidic prnpcnies, It
most acceplable Lewis structure fe
or

lved in water. In the
on an oxygen atom. There are no charges on
. sh e
n — metals with electronegativities

and T are no
© and R belong to the second period

The compound, H30:
[H;O;QRT]" when disso
this anion, the negative charge IS
other atoms. The clements @, R

eater than 2 (Pauling <cale.) The elements

Whereas T belongs 10 the third period of the pe
) are based on th

The following questions i) to v
is given below |]] ‘i)
H-Q- R T 8
)

b)

riodic thable.
¢ anion [H:0:QRT] Its skeleton

i) Identify the elements Q. Rand T.
(s LR I - L DOT I

ii) Draw the most acceptable Lewis structure for this anion

iii) Draw six resonancc structure for this anion.




il T —
_‘—-_‘—'—________-__-___-___ .
—  Chemistry En

| iv) State the !hillming re

] )
. Electron pajy 2o sarding 0, p and r

: Ometry

| 1. Shape around (.. 'lll‘ll-‘|

| 1. Hybridization of the o .
Mom.

| IV, Approximate |

. alom
hlt'l.lr'l:lu||-|-,~nl I 1 the table given below
r = i) “laminja
electron pairs) around the atom
{ :

ot angel

dround the atom

1. Shape

lll_l |3_{!:J_l_'_ldh’zl-l ion =
Iv. Bond angel -

1. Electron pair v | |
CCUOn pair geomery | R
- 5
| |
[

. . als involved ; | |
o — bonds in Lewis stryeryee Ived in the formation of the following
Cture drawn in part ii) ab
ADOV e

. Q-RQ ... ...
R B b

H.T-0 T ...

vi) I State what information is i
compound / 10n

v) Identify the atomic / hybyig orbit
- M

ectly provided by a Lewis structure of a covalent

) WO 5
-------------- S— YOO

1. State what informati |
on 1s i : ; i
covelent compound / ion Is not directly provided by a Lewis structure of @

) P _— 2)

) Stat.e whether the ﬁ)“()“’ing statements are true or false, Give reasons for your
choice.
i) The decreasing order of electronegativity of nitrogen in NH3, NOzF and NOj
is NO:F >NO] > NHa.

+<|-p.---.-.oo.--i-il"""""'""."“"““

T L L

----------- lIl+i‘l-“'".".".'...-“..‘-...'.-.".‘-..

L L L L T R kb e HacseviansessssetsseRamIEE

ll-.".-.+'-‘.'..--*-'..

Tl L L EE R sramEEEEEEEES RN R RFESS s nam EE e S
-------------------- sEsEBEEEEEREESE EEEES WanEEERY el A L seenemsssss s "
fEsEEamEmmEE sEsasmmmm EErpsRmEE R earesmrparrresEriessEERsbasn s EAnTaTIE

-------------------------------

S i g AP T T LT LT T R Ll il e T LU TR ELEL LA L L

....................... srppmmmEsdRREIREEIEE

u--n.n--m-iiii-u-“-ll-l|.p----.u-ol-tt-ooivt-uvvv.---ll-l-l---ti--l-n-

T
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Vil

Ml |, vel

lithium  halidey
nis of

| o melting po!

er ¢
i) The increasing Tt

LiF < LiCl < Libbr < Lid L seslaseseseens
- Ifl:'ML ded with the following list of some p-block elements 1 the Perjog,
il ou are provided w
Tabile __________T
o0 [
B C N ]
Al sioop S G Ar

From the hist, forms a
1) ldentuty the non-metallic ciumﬂﬂl_ that form iarees
homoatomic covalent lattice of high hardness.

i) Identify the element that exhibits the widest range
of oxidation states. e
1) Identify the element that has the highest first ionization
encrgy. e
iv) Identify the element that exhibits amphoteric properties. ...,
V) Identify the element that has two gaseous allotropes. ...
vi) Identify the elerment that is considered to be the strongest
oxidi ing agent,

b) The following parts i) to v) are based on the molecule CNy. Tt has the following
skeleton

N-C-N-N-=N

1) Assumimg that N - N bond lengths are approximately equal, draw the most
acceptable Lewis structure for this molecule.

i) Draw three resonance struy

tures for this molecule (excluding the structure
drav i part 1) above).

n [ ) al o u.'n\k 1
" A




o peyts — T

— Chemistry En

ni) Based on the [ ewie sin

the C and N atome

. VSEPR pairs
atom.

II1. Shape around (e
l{.ll”!],_ l !
. V. Hybridiz; ' '
'he nitroge e yindization of the atom,
;i._u.,n E]lﬂl!‘i.‘:: OFCNy are Numbcgred g follows:
N'—C- NN o .

Cture oy
EIVCN in the
aroungd

awyy ) i .
N 1) above, siate the following regarding

able below

|I‘Il_" E‘H:-] '
11 ) P .
o }EL.LIIJrII pir gecometry around the

L. [ VSEPR paire ——< [ TN [N
IL| Electron pair geomenry T — —— - T
L. | Shape s — — — ]
V. [Hbridization — ——f———+ |

—_— o | _

iv) In the Lewis structyre drawn
higher electro negativity,
is as in part iii).]

H w = k] -_- - .--' '} a d
N part i) above, indicate whether N¥ or N” has the
Give reasons for your choice. [Numbering of atoms

...........................
......................
--------------------------------------
.......................
..........
------------------
..........................................

........................
.................
------------------
---------------------------------

..............................
--------------
---------

----------
.............................

v) Identify the atomic/ hybrid orbitals involved in the following ¢ bonds in the

Lewis structure drawn in part i) above. [Numbering of atoms is as in part iii).]
. N'-C N!

......................... it ransssimne e bt
. C-N? C o NZ e
1. N? - N? N S
IV.N'- N* N N e

¢) State whether the following statements are true or false. (Reasons arc not
required.)
i) SFeand OFq are both stable molecules.
i) Although the electron pair geometry if SiCly, NCl; and SCl,
is tetrahedral, their bond angles are different.

iii) The boiling point of Kr is greater than that of Xe.
iv) The solubility of group II sulphates decreases down the

group primarily due to decrease in hydration enthalpy of

the cations.




e —— L htr|“.1_
e .J_rl

—

¢ the charge (L) of 4

y determin
Nep and Ngp inoih,

(i5) MrTaAaL
low L
caslon given bele < terms Na

a) 1) 1) Complete the expr
atom 1n & Lewis structure hy inscrting !
Where,
Ny E s - ¢lectrons 1 the atom

Ny = number of » alence .
Nir = number of clectrons in Jone palrs. ot the siom.
N = number of clectrons in bonding pairs

0 -[J- I
he appropriate boxes and calul ;.

' or No. Nipand Ngp 10t pro
Iy Fill in the values for My, Nure i SOF, given below.

the charge on S Qqsulfur), in't

:g :
T et

I = e dERERES
oy S
re for the ion, ClO2F3-

Q(sulfur) =
i) Draw the most acceptable Lewis structu

iii) The most stable Lewis structure for the molecular CH-SO(sulfine) 15 show
below. Draw another two Lewis structure (resonance structures) for this

molecular. H
-t

H

tv) Based on the hypothetical Lewis structure given below, state the following
regarding the C, N and O atoms gives in the table below,
I) VSEPR pairs around the atom.
IT) Elcctron pair geometry around the atom.
III) Shape around the atom
IV)Hybridization of the atom.
M k

S a 7
E-:N—C'—fé—._h:'—.;[ 3 l_r
CI—' N:—Ei_g"_nl ""'H‘

The atoms are numbered as follows:
- - N: ! [ T ()1 N:'
VSEPR pairs T — .
I) | Electron p&l-l" g:._uratr}r - I
11) | Shape N N S
V) | Hybndisatuon I e
o e g ]
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v)

b) 1)

i)

iv)

crl _,..—:-""'-_-__—_—'_—-—-_‘___—_

Identify the atomic /1,
o bonds in the Lews
as in partav) )
H N —C" N
im o' —N°* o o '
5 [ . .
I[I]N‘—I'I_ N . PN &4 s stinim e et e
V) O o . H" . eses g mannsd .

Identify the sub-sheljs (atomj o
- Ve . .
number (/). and magnetic Ll,,.:m::h""ll" along with their azimuthal guantum
! N number/ 5 (p
S8 tmy) tor the encrgy level with

principal quantum nuimbe
, . 0= 3 an ¢ :
clectrons present in cach sub-shel)? atom, What s the maximum number of

Wnite your answers in the table given bel
: oW,

i orbitals

"”‘”I‘-r‘.[
e Tire in the formation of the following

Eiven I-‘.
- Hig ET ) .
} above, (Numhering of atoms 15

ik i
Sub-shell Az
s imuthal - : of
quantum numbe Magnetic quantum | Maximum number of ]
o Cr number /s (/) | clectrons in each :
L o i Sub-shell |
........................... | I
ik _ ____ e : ............. sesrasapieserrnint ___i

Identify the type/ s of intermolecular forces present in 1, II and I given

below.
I) Argas

I LRI E Y YR T
bR R R R L TN
SRR bamE RS EFiEEEs i Bk EEFSAAE TR RRa AR R

II) No gas

P R R T I e g, sismsmsssEmEEssmESEanEeanTS
. amaa e as
s R

111) Water sample containing a small amount of dissolved KCl

“The boiling point of r-butane (CaHny is higher than the boiling of propane
(C3;Hg)." Given reasons, state whether this statement is true or false.

-
e e L L L samme

R T T Y ] e Besann
ama waame
TR EEE L

wmmsaEmEEsS R

e T L L L L L e e T L P P R R LR LR R L LR E b
in-u.---..-...--..-.”--.-.--.“.-ua..n-.---n-

s EEEEEERERREEES SRR EY e T L T T e R el e bRl bbbl
...............

................................

........................

——rrr T T T T T TR EELE S LR LR bbbl

[PPSR RIS EEEPE LT L LT LT CE et

e T L SRR L
T L LT EEE L L L

indicated in

...........................

T L LR L L L L L b b

T T T TR sarsmsssaaaens

Arrange the following in the decreasing order of the property
parentheses. (Reasons are not required)
I]' I_.J'_‘(-TJ:. NB:(..D] . KQCD] (Sﬂlubi”f}' in Watﬂl’)

= b

I NF.. NH;, NOCI, NO; (bond angle)
= } e L EE LR L - pEEE e AEss s EEE

PresmEEREEE

1) (_‘.(-;Clg. -OD;. HON. CH;Cl (electronegativity of carbon)
S RN

I iesinssenssnesaane

} e T LT LT TR
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