Chemisipy, En

- —

Vivanced Level —————
L
Unit 5
- COLR).
o my\:;hal is meant by the standard enthalpy of formation a3 -

. o okite - nder standar(
: ' hite is bumt in oxygen u _
i) When a sample of 72.0 g gﬂ:f vnd to contain by mass 28% CO(g).

conditions, the product mixture
66% COx(g) and untburnt O (8). 11 kI mol |

Standard enthalpy of formation t'-t:'l.:il' (g) "~ 104 kI mol”
Standard enthalpy of formation of ¢ O:(8) = -

(C - 12.0,0 - 16.0)

1. Calculate the following. . _ .

A The mole ratio of C(s), CO(g) and COs(g) in the product mixture.

-----------------------
...........
.......................
-------------------
_________________________________________________________________
.............................
.......................................................
-----------------------------------
....................................................

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

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

D. The hcat released on burning 1.0 mol of graphite under standard

condimions,

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

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

sEmEE bR E

| L1'.~.m ¢ the above thermo chemical data, deduce whether the conversion of
COfg). CO+(g), under standard conditions, is endothermic or exothermic.

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

..............................
--------------------------
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Umnit 6

(n 1981 AL

€) If you are provided with a solution of CuBr,, what are lht_: cfffﬂ1l¢81 tests that cap
be done to prove the existence of Cu”' and Br in the solution”
(N.B. Flame test for copper is not acceptable)

A

(2) 1983 AL

¢} You are provided with an aqueous solution of Pb(NO;),. What arc the chemical
fests that you would follow to prove the existence of Pb™" and NO:  ions in the
solution?

R L L

d) Different oxidation states of Nitrogen is given in the following diagram. State
examples for each of the oxidation states in the given space.

| Oxidation 5+ 4+ { [T+ Jo ] o -2 [ 3
| humber 1 SR SUTEE S
 Example ]__.1___ I N .

(3) 1984 AL

) Write down the balanced chemical equations for the reactions taken place when
ammonia gas is sent through the followings.

1} Heated CuO
i) Aqueous CuSCy solution

SEdmsmnny TEEES A e SR

1) Chiorine water

L L LT ERREL S S L T ——

V) Aqueous silver pitrarc solution

L LT T e

e it T TP — L L L LT E T r .
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D e Chemistry En

@) 1984 AL
b) 1) The hydride of the ¢f

e ciment 1.
£as at room temper, Y which K

t o #s the atomic number less than 30 is a
Hure, ldentify

1) Name the d”l'llrﬂpuf. ol Y ”"["I"-“"”I e e
¢} 1) State the oxidati

LI} .‘.l:[[cl‘-‘ \I. . }
F cCan ave
states. i 1ave

and give examples for cach oxidation

i) Write the balanced cheeo .. e _ _
X and pas ‘need chemical equation for the reaction between the hydride of
A and gascous sulphur dioxide

d) State the trend of boiling points of the
which X' is found in the followi
boiling points in the ¥ axis jg

*

dihydrides of the elements in the group
12 diagram. (Showing the accurate values of the
not necessary)

Boiling point -

Relative molecular mass of the dl"lydridn

(5) 1985 AL .
b) Write down balanced chemical equations for the reactions taking place when the

following compounds react with H,S.

1) €onC. HINO 3 ..ot cscsinnicsinisniessnsnsssnasssssensssess snniasssssnssssn st susaseot sncas
i) conc. HySOy
H1) Cla WARIEBT  toviiceceeriseiseserrsssssssssessssssserssssnsssssssnss rassnssssnansesnsnissmeissssssnssns

6 1986 AL |
4 Ihe clement X makes a chloride with an empirical formula XCl and two oxides

! ol XO and XO;. _
| i) Deduce which group of the periodic table X would belong.

i) Give the formszla of the compound formed in between Aland X ....cccoormvcinnnans

ed Essay ® Pesuru Question Book 2




Advanced Level
A ] ﬂf .-"'-r
" - cessive omsation energies

the trend of the first five SUCCESSIY
1) Show A

F

—a

— - pr ps
iv) State the first four non transition elements belong 10 the same

group

-

oxidation states ol the above four clements,

i) Write the electronic configuration of the element M with the atomic number

b)
27 according to 15" 25", method

considering the clectronic configuration.

i) How does an aqueous cationic solution of stable lowest oxidation states of \/
would react with an agueous solution of NaOH?

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

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

v) Under woime conditions aqueous NH, solution and cationic solutions formed
by the lowest oxidation state of M can be reacted and it s different from the
reaction piven in the i) above. Explain

L B R L L L LT LT

LTI FEsEEmASEEEEEE S E

(N %86 AL
€) i) Give bhalanced chemical @guations for each of the states where SO, reacts as
amoxdantreluctant and an acid in an agueous solution,

2 Pesuru Question Book .
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wﬂe‘i —x Chemistry En

g) 1987 AL
by 10 Write the electronie
1s 42 according 1o |

confie . -
; _\_[}:’41”"'“‘*‘" of the clement ¥ with the atomic number

15" 25 - tnethod
) The oxoanion w ith

:hi.‘ I!"'T!'I'I' A
2 ila N )
the exXpecied f

. : forms by the highest valency of X. State
Bures for mand n _
m =

. - B2 e s i it G s AR
c) (J]‘HL' Wwo I-Ih:\cnd:]un‘\

which confirm 1 wlinc . - in makin
chemical bonds N that electrons contribute E

) 1987 AL
by Give one example cach 1o denot

. e the following instances.
1) NH; acts as an acid.

i1) HI acts as an oxidant.

N.B. Balanced chemical equations should be provided for the examples.

a) Write down the electronic configuration of the element of atomic number 40 in
the usual from 1s- 25"

b) The clect.mn‘ic configuration of the element M belongs to the (n — 2)s* (n - p°
(n- 1)d"" ns’ np” typeand n> 3
i) Writc down the main two valences expected by M.

) Is M a transition element? Write your answer as "yes" or "No" and give
reasons for your answer,

R e N R A e SRR AR AR AR RS AT AN NAN RIS A EEEE A RETEESSESSESEEsEsE RN
B L et L L L L L L LT e T T T T ]

R SRR S R R R R A S A ———

(1) 1990 AL
€} Gnvereactions to denote the following instances.
11 Reaction of silver metal as a reductant.

111 Reaction of nitrogen gas as an oxidant.
N B. Balanced ¢hemical equations should be provided.

R AEEEEES S A EEES SRRt r R TR aE P ——— D T —— DT T T pp—
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Advanced Level e — {-'hF”ljﬂr\; En

. . ) . ) . ) - T8 PR3 A
d) You are provided with an aqueous solution of K.CO; and KHCO,. You are not
a”‘]“-'.:d 10 use an}. ﬂfid hﬂ-‘!t‘ mdu‘:ilﬂr.ﬂ. HLI_LE}!U-L'! a {|li.i||l:|| e F'ﬂq_‘-[hlh[ (F§] :\hl!'ﬂ. i

that the solution contains HCO, 1ons

(12) 1992 AL
¢) You are provided with an aqucous solution
Briefly explain how you would try (o determine
and permanganate ions in this solution.
N. B. Experimental data are not required.

of Ferric ions and permanganile jons.
the concentrations of Ferric lons

s ssspEmTIFEESSdlsaninaRidRER R AT prammadsdannpiannae

e - # we - ® aew + e
- e - CEETE e - = 4w wwn e g ik
------------------ FEREEEEETEEERRR RS AR EAREE - - # e wan ol e bl
e v P TRV TR L L LA PrFssssREs AR R * ® LR saw L1 bl Lo .
--rr-------i----l-uu---q-t---ouuu-----..-.----n—u--—-—u---n-lH------------..-."“..-........u - as ww ana

Asdapssss AR i i EREREE R TR AA T e L R L L L e e L E b bbb

(13) 1993 AL
d) i) Few drops of KCNS solution was added to a solution of FeCls solution. State

the expected colour change.

ammessEREE R e T L LT R LS L R L LR Ll EEEE R

ii) To the solution given in 1). iron powder was added and was shaken well. If
you expect a colour change here, state the colour change clearly. If you do not
expect a colour change. state that clearly.

TP DR Y L e L E T T T P L LR L L GEsEEeEREEESSITN IR AR ReRadnRES

(14) 1993 AL
¢) Write down examples for each of the following instances.

i) Reaction of H:S as an oxidant.

e L L L L T T . [ e e T D T e R bbb Db bbbl dnssrpesidiEsnrrn e

ii) Reaction of NH: as an acid.
(N.B. Balanccd chemecal equations shouid be written)

e e L L L T R P T B e L L L L L Lt e Rt
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I8 AT UYL UMY LY IR TS e e

w’"“d Level — Chemistry I'n }
“” Iﬂ:'l;:l;:‘lcm - \'
b) bl ‘:‘:::IH-: forms the oxides X-0: and X5 The oxude XOh dissolved 0 ‘
“‘r_ \ tslhcl[“ ccnu;g;mduuc a vellow colour solution. If the Relative Atomic Mass {
form 18% 257 and 60. Write the electronic configuration of A" the uvsual l
¢} What 1s the shape of the cationic species BF;" 7 i i
d) !‘“ht: ﬁ.‘_.-|ln“-mgtt‘:unp(-umj\ exist. write down the name. If dogs not exist, state it |
clearly in words. |
|
1] r.'(K.{}{ ) B meES. TSP PTTIYIELEE b b |I
i’} (-SJAE{JJ . = LA e ierasasessireapessasasessebsTIIAREREIIERiE In
T R T OO PRE S it |
b
"ﬁ 1994 AL |
¥ B |

c) Y_::u arc pros ided with an agueous solution of Strontium nitratc and Mag:ws]uni

nitratc. B”c“}' explain how you would quantitatively determine the concentrations

of strontium and magnesium in the above solution.
{an 1995 AL

a) Write the chemical formula of the following compounds the appropriate spaces
given in the table.

Compound | Chemical formulac
Ammomum chromate e
rﬁl_t{min"emcmmﬂs N |
Stanic phosphate ]

¢) You arc provided with a pun'." IHHI_;-;I}:_J l_purc ND; sample.
(D - Deuterum). Explain bricfly how you would separate these two samples

guantitainely.
NB | <ual laboratory facilitics are FI'O\'M-

P L
e PR TR T TR T T LLLL LA bt

- '-'im‘““'-"""""*"‘"""“'"“""""“" ba
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Advanced Level

o :I”:':;Llﬂ: provided with separale aqueous solutions of MgBr2 Sr(OH ). 4 o,
- which are unlabelled. You are provided with test tubes and an aqueous <y
(NH()-CO,. Explain how would you distinguish the above 03 solutions.

only the above four chemical matenals. |
(N.B. You are not allowed to do flame test or to touch the solutions wnt

fingers.)
...........................................................................................................
...............................................................................................................
..................................................................................................................
...........................................................................................................................

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

(19) 1996 AL
a) The e_!cm:nt .l forms compounds of chemical XH; and XS. XHs reacts with warer
XS dissolves in water. This solution imparts a colour to the bunsen flame.

1) Indicate in the cage below, which one of the following could be X.
Na, Mg, AL K, Ca, Fe, Co, Ni. Cu. Zn

X=

i) Write the clectron configuration of X' in usual manner as 1s> 2s° ..

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

b) The compound of mnlecular formula H,S:0-, gives a white precipitate with
mus BaCl,. In this reaction, a considerable amount of heat is also liberated
wo sulp_hur atoms of H,8,;0, are identical, while four of the oxygen ammf:

are also identjcal. Suggest a structural formula for H,5,0-,

c) Writc chemical tormula of the following compounds in the appropriate cages
B chemical formula

_compound
b o-dll- SRS Y

1) Beryllium dichromate

— e mim

] i) Chromic oxalate

S —
— -_— -

sctured Ersay 3 Pesuru Question Book 2
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1900 Al
e) You are provided wphy i
chemacal comps i
rnpound. You gre provided with the uounl facilites in the

Stale hirw '-'.-n||||| vou
0 (AT BULICOUE | : e . haite
zne sulphate chemically .m.;. f fhr-.--le:-|:::1l11‘“h" om of Magncstm sipns

[gﬂl
jucous potassium chlonde colution ss the only it
| b rataory

atied

ah 1997 AL
b) Name the chemical compounds shown below, appropriately

f chemical compound name '
% - |
Cugs '
I. |

|
] I_!_r‘ .i_, :

The hydrated

¢y 1) The relative atomic mass of the element X is between 50 and 70. i
A dioxide of

crystals of J'{F'I‘Ja are colourless, while XS is a white precipitate.
X does not exit. Identify X

i) Write the electronic configuration of the clement of atomic number 28 in the

usual form 1s° 25° . ete.

i) Apart from the temperature changes that occur, predict threc important
changes that could occur when an excess of dilute FeSOq is gradually added to
an aqueous solution of Bra/KBr.

sEssssissaapee bt id R R AN Aa SRS EF R EE R R B REEREE

+4.,_+_..__..._......_....“;......-.H.-.-a-u----q--a-rr---"""""'“

cmnsssEEREsmEEdiEEsRaTs [ e R R bbbl bk

iv) Apart from the temperature changes that occur, predict three important
changes that could occur when a small amount of Fe(OH): is added to an
aqueous solution of hydrochloric acid.

e ssEmEEEEEESEEEEI A bERRE RS TR SRR RO S

ciadrErasssapsBEdddiSEdddERs S nEmd R S T T P T T L LR R i
Y\ sammrmrenae e L e L LR L L L sssssnsmEmy e St sesEssssmsEERERmaE 8
1
F . T ——— T P P T T TR T L LR L L LR L LS Lt b sEsdnanem eEbsmsEEsEE AR EEEEn s FSRar S e s bbndssRnRsaaena Ry e

T R s ——e

;I@f_,,_, B Pesuru Question Book 2
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- hl Inil\'rllr

k,

T 11 Tlaming o o

1997 AL het the equilibrium reaction pe - the

(-m ﬁ m.“ hﬂw yﬂu wﬂu” Shﬂw t,:‘h]t“‘n iS ruvt‘mihle
Cr:03"/ Cr0f~ system in aqueous
23) 1998 AL .
b) Name the following compounds appropriately,
compound Name
(24) 1998 oL ) ‘

b) indicate briefly how You would use ap acidified solutjon of K2Cr0- fir the
purpose ofdistinguishing between a dilute aqueous solution of HBy and a dilyge
aqueous solution of My
NB. You are hot supplied with Organic solvents or other reagents, However, you
are provided with the normal facilities available in the laboramry.

(25) 199g AL
d) Assumc that you are supplied with only HS gas and chlorine water 44 reagents
Propose suitable method ¢, distingyish between an ammonical solytjon of
« and an ammonjeaj solutoin of NiSO, using the above twe substances.
- . T TTPN AL -1-1-uu.nu.-.-.-.-.----.".on-n".-.--u-.--"-qn--u--u- e
(26) 999 AL
b) i) The element, y belnngs o the 4t Period of (he periodic table. An atom of X
4 anion, The highest valency state oxide. formed by X is X0,
ify \°
R L -
ured Eﬂl‘y » Pesuru Question Book 2
B e =



Chemistry EP

evel —

du

with LiAlHs.
o be

iy The compound, XC
Write llhl: mao| “:' li formed by the above element X Juced
clecular tormul; | "X that is mo
. | : f i .
biaysdhsciioisbh ot the hydride of X that is most likely t

iii) (_:m the hydride reffered to in by i) ab : '
give an example for that. If pot 1) 1) above, act as an oxidizing agent? IF 80
{ al, give reasons for that
vl 3000 A -
{ : and M arc 1
b) L and | ¢ two p - block elements | ' ' iods 1
) s belonging to successive periods in the
same group of the Periodic Table A b
The highest chloride formed by L 1s LCI
M forms MCl and loride in a |
: E another chloride in a hi ddar
m 1 a higher oxidation stale.
Identity L and M below. sher o
LB veveveeeioomneaioee e, VI AS onoereeercemsanmessmrnmrsases
s a base and an

LCl and MCls are hydrolysed casil i 15 gi

. . : sily. O drolysis, LCl give
acid 1._,J.I,"!L_ MCl; gives two acids. y. On hydrolysis, LCl g1
Identify below the products of the hydrolysis by name:

i1

From LCl: hydrolysis ... Pt 2 ¢ [PUUUUUTUPUUPPRIPPP RSP
From MCly hydrolysis ... and ....... .
Using chemical symbols, write below separate
for the hydrolysis of these two chlorides.

balanced chemical equations

belonging o two

(28) 2001 AL
a) Q and R are two non ~ transition elements in the same group
consecutive periods of the periodic table. They corm the compounds RQ2 and
RQ:s.
i) Identify Q and R below.
le oxidation states shown by Q and R.
for each such

i) Indicate below all the stab
Indicate also the chemical formula of an illustrative compound
.tuble oxidation state of each element.
the oxidation state of the relevant

N 3. Against each such chemical formula,
clement must also be correctly given)

T T TR L L L]
seasasasEERREREES

B L L

{
Pesuru Question Booi 2
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and write down thewr ().
i) - (iv) below and il
) Mmmw .:::gkrhlll"”“d'c mbkiemrrp g
) g ) m-pcntmtardﬁ WS the maym,,
symbols m the W‘Mh-ﬂ :‘f; e .
1) The elememnt
oxidation state of <7 .. Hsubu: Sohlor

pdi: without completing th- .
Juch forms 2
i) The element whic

LS s ms 18 a 2o0d cong,
e clement of which an allotropic f0 EAL
i) The non - meta e viseseesmeeeeTeb T .
of clectrcity is, .. e._ gs highly stable whie red
transition element
) T st o 3 e
doxade 1S, ...

iransition element. It forms an oxide with molecular formula A ;. 1,
% s choe e A 8 ACh ety 4

_ iate cage of the skelea)
: | of A in the appropria a
Write down the chemical symbo

periodic tabi:ﬁ;:m n ”i}imwal equations for reactions between watcr ang |
Write down balanced

A @1 i ACl  (Use only chemical symbols)

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

(30; ::m:\ll r ol ts of the periodic table and answer the questions

viven helow,

! ot v v Vi VIl VI

Ls e B ¢ N 0 F Ne
1 Which clement hasthe lareest stemic radius?
" Which clement has the hictest melting point? ...
i Whach

clement has the hizhest segond ioniZation enthalpy ...
v Which element are eapable of forming z triple bond between its atoms?

v W hich elements do not

e
TR AR RA S e sy -

show any positive oxidation SLAtEST ..eeeermesmerenngencerr oo

1 Which elements form compounds those act as

M) AN Dand Foare three consecutive non
he uxide of A dissolves in agueous Nal

ud At room: temperature The chior

Lewis acidy?

PEEE s s daEREs Breddin

transition clements of the periodic tlblﬂ
H solution E forms a chloride which is a

1 e is hydrolysed in water forming two

@i

Jdntty A D and E by Writing their chemcal Symbos in the space below.

A TR B Eo
=

E k 5
Pesuru Question
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Leve i "
'1u.\1|"':|!|'.i — Chemistry En
I':
) 004 AL
@31 o) Complete the following stateme o
elements itom the st h . O] Nm‘.‘ by Nlling the blanks with an ¢lement
iy The clement(s) show 1”1._'1"“'[.“ " 3, ‘ Cr, Zn and P.
i) The clement with the lowes | e = 5 and - 3 oxidation states 18/are. ...
ity The ¢l west bothing point s
I“" e Clemeniis) JI"TIH][IL' 0 : 5
2 oxides which are coloured at room temperature 18/ aT¢
iv) The strongest reducing agent i
y The stron ‘ | nE ageniin the elemental form s
v © strongest oxidhisimg aee )
) The clement | Mg agentin the clemental form is
".| el entis) showing allotropy is/are v,
Vil c clementis) emving t el ) )
vand ¥ a | ving both an acidic oxide and an acidic hydride 15/ar€ ..o
and are bwi o [ i< .
odn t n:u_: r mr { Hm nts with atomic number less than 18, A reacts W ith water al
. & o . s . . - - . 1
u‘n:\Imr hm_r:m ll; |in.r.11m_gc a gas Z and forming solution A. ¥ does not react with
re 0] 14 . . =
;d = ‘ ith solution A, ill\urﬂ[mg the same gas £ and forming a solution
. '|.' Y - - - - -
iy Using chemical symbols only, write all the possibilities for . 1 and Z.
. N e e b ST A APPSR TR Lt
i) What observations can be made when excess dilute HCT is added dropwise 10
solution B
Initially a white precipitate forms and later with the addition of ¢
HCI it dissolves to give a colourless SOIHON. | ...
iii) Using chemical symbols only write the balanced chemical equation for the
reaction between A and Y.
(32) 2005 AL .
a) Complete cach of the statements given below by filling the blanks with a
compound from the following list.
BCL.  PCl. ChLOs, NsOs, SiO,, HE, HL HCL H.S. H:0
1 The most acidic OXIAe 1S .o
i) The hydrogen halide showing the highest acidity in aqueous solulion 18 c...ooee
i1} The compound with the highest melting POINUIS oo
g pC
v} The compound forming the strongest hydrogen bonds is ..o
) The compound most likely to actas a Lewis acid i8S ..oooccmmresssmamsserses
\i) The element with the numerically highest oxidation number is found in the
bi 1 1s a non — transition element which does not react with deuterium oxide (5:0)
at room temperatuic. The hydroxide of X is not amphoteric but shows basic
propertics. The sulphate of X is very soluble in water. )
i) ldentify X .o
i) Give balanced chemical equations for the reactions that occur when X is burnt
in air.

_,.,_,_.__...,,"..._,.,..,..."..,,.....1H,....-“.aa.-.-....1.+p.p.--...-|.|.+----. e e L] e

."...._....,._.'-.-....q.qup---...--n-n-.-...,--u.i..-.r--t.-.-n..n-..--il.-lln.qv----i-l-i-p'---ttt-l-rr---ii =

» Pesuru Question Book 2
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LI |
ot

hd\'dn\'g‘d Len el

R 200 )
g Li. Na and Mg is .

3 Compilete the follow iRy statemeats jring ooV amon
Pl mtm ‘,.ﬂh tk mh:ﬂ Im t“s h “ “,h - ‘I‘_‘T a]‘“]“g l i- .\l"rl! Ilnd 1'\- =

The elestent that reacts most VIgorows
CaCOs and Mo

e O
carbonatd among Na: (s

i) The mwt theramily stable | )
- CaiOH): and Bai

ME"UH ).

.
w) The most aater soluble hydnunk Aamong
" a - . as apneneid .
. ' state among Cl, My
¥) The rwo clements that show the same ghest 0X idation state 2
. as well as with dilute ague

dllmc H::’G‘I m g'ﬂ_‘_\ Thﬂ S-H-“b U‘I. 14’ A

amd Cr are . - B
liberating the

b) The element Af reacts casily with
NaO#H solution & room temperature

not electron deficient compounds.

i) Write balanced chemical equations

i) agueous NaOH.

for the reactions of M with 1} dil. H-50)

T T T e LT TR L R L L b

i) Give one industrial application of M.

{34) 2868 AL o i
a) The 3d transition element M shows the highest oxidation state of +7.

i) Identify M
ii) Write the complete electronic configuration Of Moo
iii) Give the chemical formula and the colour of the most stable oxide of A

PR

Lo

(35) 2€16 AL ‘ o
a) The foliow iny iostions are based on the first 18 elements in the periodic table.
i) Identits 1he 1wo elements that form the bond with the highest ionic character

FUUNSUUUUUUR 1 11 I ———

i) Identifv the clement that forms the most stable diatomic molecule
did) Idcntity the clement that has the highest first lonization energy. ...
i) Identity the two elements that forim clectron-deficient compounds ...

%) Identity the element that has the highest meling point. ....cusesees:

wi) Bdentity the gaseous element that can be used as a fuel.

0 Pesuru l_"'ur.'ﬁﬂﬂ'mz

pd Essay
I



6N

a)

—  Chemistry En

t%
5 Whuru lhl'_‘ "

vii) There are ey

of cach cleme

. Meniyg Y TN |
sequence of elgm ) ld“m-.f'y I hen me Ximum oxidation number
first ... .. el e firsy and "'*E‘{lltnn;,”!.. from the first 10

) LR T w Ve |
Seventh venth elements in this

I{‘!‘“
cnt .
hal s
5 II'-'S

Ving

vitl) Identify oy
UNC mey;
‘”llq,_'
¢
Py

. . S Eive
i) Of the three Hni'ﬁid{tn hclnw in the
e I0ns Fade = Space .
electrons” hs Fe'| op fnc‘;L(P‘i?""‘“d-
oy

i) Of the three 3 d bl

i an

five elcctrons th clements Ti v and ¢

1L can participage ; »V-and Cr, which one has a maximum of
i) Of the three clements . € in h'““ding'_l

b -y N al'ld ~ &

Si,

negativity”’

jv) Of the three clements N M
il a, Mg
jonization cnergy? & and Al, which one has the highest Dirst

hich one has the lowest electro

L T
.......
LE T

v) Of the three iso cle :
} o | 150 LIt.Cl!'{lﬂIC anions N.'i b
jonic rads? 0

and F~ which one has the largest

--------
bR L L LT TP

vi) Of the three cations Na', Ca®*
= tons Na', Ca*" and AP’* which e
radius? ... o

2012 AL

i) Give the formulac of the oxi - ) _
elements in the third pcru?; ides with the highest oxidation state formed by the
(\;riim":::; m’; lhm{;.cidic / amphoteric / basic nature using the following list.

ery strongly acidic,  strongly acidic, weakly acidic. very weakly acidic,
weakly basic. basic, strongly basic, amphoteric, 1 tral

--oaou---.-.-..”-...".p-.-..-n----n-p---"-."-.--.-..-..--.-a-i.-u--p-r--l--‘-"““""' *

spmemEns GRsEEEsEEEEREAREESaRS N P—
gaEmmEsET samaaw ® & N . a
. --.-..-..--.-............-..u-...-,--..u--u-c.-u.”.-".“-.q-o--.-.q-.."n- o
- --.--un.-..-+|--..|-p---++.p-.-..--.++----c.--.-."...-"...4-..--.--.-.q'ounc-----!-'--' R i

R
. . - R L L L
spammsan ..."-n.-.n--g..n-“-."-- e

first ionization energy vary

satanmseRaEEnE T T L LR L .-+--...---...a--.-qq,-."--..;-ua--“-n--

State how the clectronegativity, atomic radius and
from left to right across the third period.

| Electro negativity

1)

e L L L . # samsasEmsaERES P L -..."...........“......+......-“-. R T LI L bk B ik
" - = s -
gued

P T L LR L i PSR L b

> Atomic radis
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Advanced | evel I

Give the general nl
nurRies usimg N as the metd L
TR voasing
e L L Ll . ﬂl— neres

i) Arrange the group 11 pitrates :::u:r o
the notation <). Explain your

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

JUETUTTIRUUTRRRR S L od on the rransit

" Lama g DAs
b) The tollowing guestons '“}.;umtum of Mn.

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

1) Give the electronic con RIS
1y State the common oxidation states of

u..---..-........"-.a.-.-uu..-.--.-l--‘ Mn in thcﬁc L‘t)r"”h‘”
o ..._-..,...i;-.*r';ulac: of the oxides forme .dc}; are acidic, amphoteric
i) Give the chemical or e  ch ¢ these oxi
oxidation states. Indicate Wie
mm"m. ..‘...pnn-.-..--.---.---...”

P bl

-
sragemsud
emaEEEaasamEAEE
e e L R AR T LR R R G ALL LT TP
egpaasersmarrEasd
pamgagEmERET

T L L LT

iv) Give the ITUPAC name of KMnOy4

R
L]

iling point among the 3d

g point and lowest bo

T T S I L LR S e i an

¥v) Mn has the lowest meltin a
transition clements. Explain why this 15 0.

e

ceaasnaRanE R
PP T R L L L

AR sEsEERERSEERRRIERR R RRAESE

asanais
sEpEsEdERIREEEREREE
P L Lt SR L LRk sEmnERE

= e - BessEmEEAEs AR REn n
. — .
e T T T T TR R L LR L LA L AR L
sppEEAEEEE R FEEsEEsEssEEEERE R AR
................... e

BAR RS EEE T I L Lt e T E LR L L L Ll bt st -

________ P T T T T T T T PR E T
marEn s emaan RS AREEAES IR R R RE R AR EE L b

vi) What would you expect to observe when a dilute ammonia solution is added to
an aqueous sofution of M~ and then left exposed to the air?

o L L T e L e R L L A

AR RS RS EE R RR SRR ERE AR e o . ... saE e T L T T T

FEAESEEE RN PR RN R C A R R S S S S SR RS EEEEEEEEE

vii) When cone. KOIl wus added to an aqueous KMnO,, the solution turned
green. When thi- ereen solution was diluted I,I'lng water or acid, a purplc
solution and . blackish brown precipitate are obtained. Write balanced
Mﬂuu[icrm to explain these observations.

e L L L T

ha. B
B L L L T e T TR L
B L
--------- i mE. A
B T
aEEddEa s EEERE R
sl .

. s e i i fesEEEEsERRRRS
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b)

ol —

B e
¢ ——
! —  Chemistry
viii) Give ONC Important yge of cact
C : ac \
1. KMnOs (other than ag 4 Ot the following
e TAtoxidizing apenyy
1. Mn metal. |
ix) (TI'\F lHIH! :'r.u'!luﬂs o show hn“ K\.’[ Pra s earare et brens .
qc e and pase vl J i e e
il Asic media, N0y behaves as an oxidizing agent 10
Acidic modm '
Basic medm
Indicate two problems S OT PP T UL bt
5 ¥ou may expec . T
agent. Yy expect when using KMn(O,4 as an oxidiZing

t A belong: B .
g) Elemen clongs to the s — block, Its first ionization energ

s y is the highest in the
group: A reacts with water liberating a gas B. The res

: N ulting solution from this

reaction gives a red colouration to a Bunsen burner flame and the metal oxide on

gvapnra_l ion. A rcamf; with  Ny(g) to give compound C. The reaction of A with
Ho(g) gives a salt —like basic compound D. On treatment with H20,, C gives a £as
E which turns red litmus blue.

i) tdentify A, B, €, D and £ giving their chemical formulac.

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

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

sEsmp ST P L E L
SEasEisssELELEE T RERE

The following guestions are based on the transition metais, Vv and Cr and their
compounds.
1 Give the ground state electronic configuration of V.

1) State the positive oxidation States Of ¥ ..cocurimmsmmrrrmssissesasensresnes et

En



- —

: d by V i the pogy,,
wides formed DY e o
" Give the chemical formulae of th:n:::mr: whether cach ol S€ 0%l
i) abhove.
oXidation states given m i)

N Shylmteric or busic.

Bl L T A —

BRSPS d by V. Siwate 4y,
ations forme b
wo uxm.ﬂl

V) Write the chermcal formulac of
colours in agueous acidic medium

____________

. euous solution? Sy |
. wum lorms in 4y . C o
V) What is the srmpt::st “m\:::h;t;up:ct o o e when solid Na;COy 15 4
colour. Predict what you oul
to an aqueous solution of this on.

P L Lo
e

vi) Give one use of the metal V.

L L -

vii) What Wﬂﬂldy’uuul“"‘lﬂ'l a green coloured aqueous solution of Cr( N

subjected to the following? +
L. Addition of a few drops of dilute NaOH.

li. Addition of excess dilute NaOH followed by H;O:. and then heated.

viii) When a concentrated solution of K;Cr;O- 1s treated with conc. H:S0., the

bright red acidic oxide X of chromium is precipitated. On hcglmg X, the green
ic oxide } is obtained. Y could also be obtamed on heating

amphoteric
(NH.):Cr;05. Gine the chemical formulae of X and Y
X = | ORI S

L L

IX) What wouid vou observe when dil. NaOH s added to a mhltiun of K:CT:D?.

e e TTee - A

X} Giveomead. ... and one disadvantage of using K,Cr;0» mn titrations.

ﬂ Im T e b K '"qui#--Iii‘H.--‘-"---..q......'.,....+“.‘+'--.'..“"..‘_1_
.
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L ceaue e
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/ “[-l r\I-‘{"I““} —— e {hemintry En
F ) ) Arranes the T”“"'*'Hrl?f'. in
y' s nthesis Uhi
' parenthe '““l.:.'n.ms.r {
. [i, l""--,I_ '\\15_! {lh"", I
i | . o (Firgy 15T} o The Property indicated in
”""“ln.n
, N e » Crpy)
iy C. L oo (firs : _
'I I-‘l"lu-rl:n
o "mnlt‘y:
4y BeCl:. CaC'y,, S
i) BaCl, “"L‘hing POint)
iv) NCh.  SiCl, ey S
1 (bong 4

‘ma}

=

X is an element in the th; .
jonization energies, i:: l:_;d“::lr.:“d Of the periodic table. Its first five successive
are -

14842. X reacts with both dile pen e VeW: 577, 1816, 2744, 11577 and

HCl and dilute NaOH separately, liberating the

same colourless and oduorless diatomic za
S.

i) ldentify element X

1) Write the grond state clectronie configuration of X
ii1) Give the most stable positive oxidation state of X

iv) Give balanced chemical €quations for the reaction o
I. dilute HCI

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

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

felement X with

1. diluteNaQH

V) X burns readily in air or O; to form an oxide. Write the formula of the oxide.
vi) Write the balanced chemical equation for the reaction of X when heated with
NaNO; and dilute NaQOH.
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rd Essay

Chemiasiey,
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I

) wcal s
vii) Write the formuta of the th‘:'“"': aqueous

stable oxidation state forms in n" .
expect to observe whc{: a sma
agueous solution of this on.

viil) Give one use of element X.

nd dil
The ©

b) Test tubes labelied A to E con g
and PH(NO:); (not in order) BaCl
separately to portions of cach solution.

pcc'iﬂﬂ that P

rain solutions of Mg

2 having the must
the ion 0. { what you worti il

i |
. “:'dll{:uv('ﬂu is added to an
of soi C

hNaCﬂn KCL, ZnS0),
INU{})Q olutions are addcd
NHs : jven in the tablk

ute s arc 2

bserval ion

__di_[;iaﬁﬂ_.ufii solut fnl]

below. _ e _
solution BaCly solution — " white precipitate |
A a white precipitate soluble in hot & e
o recipitate  soluble
ki — bl in | a white precipitate soluble i |
B Z'Iw::;? precipitate ns excess NH ‘E)_H'- I |
il. p————
— [EE clear soluto |
C a white precipitate solubie in dil. | a - |
o, e soiation, |
D a clear solution. e _ﬁiéﬁﬁbinitatc
E a c¢lear solution _"}_"M,_-—- e |
i) Identify soltuicsn A to E.
A = =
B = LT
Cc B e senkibeRS S SRA S S st s 1SS
D = i sansves

E

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

.....

i) Write balanced chemical equations for the foliowing reactions. '
L All the reactions forming precipitates (indicate the precipitates with an

arrow () in the em.’
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:? II_ .\IFII‘IL' Tt '
Ill‘ﬂ 'I
th 1y '-|'|- |
) ”T|IL|:
of jiri
Cipitate

.l’ l.'f- i I I‘h"l -1C
) W L lL!'I'lk'Hl m thL‘ ;1
(M 1(.("1.'

: a >0, On burming X" aiy
| 1 Fuan

_ Fable

emell, X7 s readily solubl the colourless Ju': “‘.Ilh an atomic number ke

) . - ¢ N > Bas ] ' B

solution. 4w hite precipitat 't water. When a n.,ullutrH formed. X has @ pUIEES

weak acid Ay as one of [.| ¢ Ao oas formed X d H”I]“i BaCl; 19 sdded 0 {7
- wp A2 UISs0IvVe '

Jassiun! perni produc ' es in dil’ HCI to give
potassium permanganate A ucts. Xy decolorizes an acidi .06 '
in the industrnal manuf; - Aogas Xy s formed wi izes an acidified SOREIOT b

s . - acture of ) «d when X, is oxid (
[dentily Y and draw is s the strong aci ' xidized. X418 used
. aw 15 structure in the cr*»i:sla 1L'Ill['l e
ystalline state.

Structure

- 7 of X
i) Write the ground state clectronic configuration of X
jji) What arc¢ the common positive oxidation states OF X' e JE— —
iv) Write the chemical formulae of the following compounds.

Xy p ..+.......u....+........”......“..................... amvnaer

a2 . ..+..+..................+..,............. [UTUUTTORRPEEEREE

x_; N ....+.............-..-......."............ TR REL L L

roximate paond

---.1..-..-...-.”.;-;-.

X, indicate app

v) Sketch the most stable stit
angles in each sketch

ctures of Xi and

- gation for the reaction of X with acidified

viy Write the balan¢ chemical €4
pntasshlm pennansﬂnatc.
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[
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s ! -Ih:H'n-.r,.‘ |
L LY TR | Il'l||,f e I

: ) Mp{NC),
lowing solils (not N arder): Mg(! |
lil Ly B

b} Tew tubes labeled A 1) | contain the

(NH)0,, (HINLDLSOL NHNO, and NaHCOs 4 is heated i given in (i

A description of the products formed cach of these sol

table below _ . . -
 Soitd Bescription ———
i | 1. A basic white powder: 2. Water vapour

A 3. A colourless,  odourless gas that 1um_..h' ||1.u.:-_ p,.fncr "Ih““z'
: Three products which are in "“:*""‘“f'_’_““_s.ﬁ,“c; prown precipitate /
LA strong acid; 2. A colourless gas that gives @ bro

¢ colouration with Nessler's reagent S
[ 1. A white oxide which reacts with water 10 '
D | solution; 2. A colourless, diatomic gas at room temperature;

a ‘from a weakly basic .

3 red brown gas |
. e — —e—— = — - [ FLER - s
1. Water vapour; 2. A colourless, tasteless, non toxie E

i l with a linear structure. R

13 Identify soild 4 10 £

A i} |
> D
E: ...

il] wm h!med L'hl.'”"t:ﬂl: mm for the reactions that take l'llat‘:c on hﬂﬂhllg
each of the solid. \ 10 E,

A i B B B e e n e
o abub LRSS A

ik I PP e - = -
Ll - seseEmun - -
< p L 8 0 B 0 00 B 0 B 0 0 8 e 008 6 6 b5 mm g g
AR LR L TS - - -

ctugesd) Frogy ®

l"l"'b!”' u t.}ur'q“q,p“ l’itulh .

T ot




Lf\c’l-:[ '____.--'—'___""- e —" T ——

z{]]ﬁ;"l* _

@ 4 xand Yares block cleme
hydroxides. The hydroxide

”;;L-{l in the manunt

nts of the pe
ol .\ © periodic Table, They react with water to form
15 more basic thap :

acture ol baby sopn - that of ¥, The hydroxide of A1
identify the gas /2 that is one of the ;.,".n The hydroxide of ¥ is commonly used 10
i identify .Y and } * TN gases responsible for global warming

X .
v
i) wnite the electronic cnnligurulim‘; :I_f_'l,_’ and Y
S T S |
Y =
iii) Write the colour of the flame given by salts of X and Y in the flame test.
x =
X =
iv) Indicate the relative magnitudes of the following i . : ¥
| Atomic size ollowing in respect of X and Y.
-
1I. Density
=
[1I. Melting point =
1V. First ionization energy
=

v) ldentify Z.....
vi) Using balanced chemical equations enly, indicate how the hydroxide of Y
could be used to identify Z.

Note : Indicate percipitates, if any, using "{" and colours of precipitates /
solutions used in the identification.

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

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

vii) A natural source of ¥ in which it is present as a carbonate is used as a raw
material in the manufacture of a disinfectant
[. Name the NAtUral SOUMCE .......c.ocoacuiiananeeranressmsasanmassrssasassnrs

1. Identify the disinfectant  ..........coooiormumminrimrairr e snsr e e
i1l Wiite the steps in the manufacturing process of the disinfectant, using
balanced chemical equations only.

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

--------------------------------------------------
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Advanced |evel

ale solution from
2 - Ippnlpll
leching the ¢

bl omplete the reactwons gren b jow By s©
the grven lst gnd wriling in the box
List of solutiens (not i order) NHL (O ). BaCl:(aq), Kltag)
4

Na-5.a0 tag), AgNOyaq). K- SOufag)
¢
Note:  \ solution shoukd be used only on¢ te that dissolves in

e » precipitd
I Bat Lqaq) + P 1::' ';:1 irltﬂ give a clear solution)
= i

cipitate that dissolves

I Phy? g iR . i 1\'¢]I.n.1. pre
| h‘ﬂf’.l-lmh E_—/ in hot w ater)
eNOy + itate that tumns black
nr-A + —aC { Whate precipl
o E on standing)
- itate that dissovives
IV KaSOy(aq) + —» D [“hm. prm ipl
| —p atc that
V.- * E 1Palu yellow  precipuate
a‘] E l.i‘-ﬂl\.t.h LL‘I'I"I"IPIth.h' m conge

ammonia)
recipitate that does not

—o F (White p

V1. Ba(NO;)s(aq) + dissolve in dil. HCD)
i) Write the chemical formulae of the precipitates A 10 F
Ao B oo
T ') JOTUTTUTPRPPPS PP PETRE
B et F oooooeeieensiesssansnsnnnansnnss
iif} Write balanced chemical equation for the d:.ssuhnmn of precipitates A, I and
£ inb) i) above.

T
-------------------------------------------------------------------

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

2017 AL
a) ftrlzimchmnh that helong to the same group in the Periodic table. They
n secessi e periods respectively on descending the group. Y exists as a

non-metaliic colourcd |ijuid at room temperature.

1) Identify X, ¥, and ~ (Gio atomie symbols. )

X=
covammiliiiic: N | T T Z=
) [udmnelhnlin ' magnitud Lf N
) s of the fﬂw “'!ﬂ‘ io X Y
!} M SI/L | rﬂl m 7

1) Electron A 1inin T
‘J

—

i) Farst fon 100 energy > |
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“” You are |.’1ll1k'i|j1r.:L| witl
1

a separate test S Aqueous :
: SUFoes] : "".‘]lﬂ'” N .
pu ns of |
e

arcagent th dnions of X, ¥
X, Y, and /7, cach in

C anmwns,

Observation: X -
(for the anions) N,

Y o:

Z ‘ eesereres
Reagent: U G
Observation: X -

(for the anions)
A 3 criunions

Z:

) Give balanced chemical e I Y
o llowing. equations for the reactions of Xa(g) with the
1) NHa(g)

11) diLNaOH oo,
v) Draw the structure of two oxoacids of X.
vi) Name one natural source of X.
{ is widely used

gpesmEad

rms an addition polymer tha

vil) A monomer that contains X o
in the manufacture of water pipes. Draw the structure of monomer

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

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

1) Write
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e carried out
-3 |ng [ests Were L-ﬂFTll...d n
he follo? used for each test

. e anions, T -
b1 An agueous solution ¢ contains three ank jution () were

; : . . yns of 80
to dentify these anions, (Fresh portions © PR s —
Do ). - ~ Observation —— |

- B e - reve (Y e,
o B B - . a5 Wils CYOIVE

1 | Dil I v 'F"H Ided _ A anmrlbhb'g was obtamed |

D1 Dilute HCT was added. | A u;lt:fll'_ﬁ_ﬂl_u_lm“— as obta —
LAk

'I'I;:_gax evolved was tested with No colour change |

filter paper moistened with lead . ate was obtained.

acetate. ——— | X white precipitatc was obtained.

=ittty e ute rl_.?' kel ; -
WL A BaCl; solution was added __ J—E—:ff;ﬁ;; Frecipitate dissolved with |

The  white  precipiate was  —volution of a £as. |
separated by filtration, and dil. | the ev olutio B—
HClwas addedtont. | d from orange
The gas evolved was tested with a | The colour changed
filter  paper moistened  with
acidified potassium dichromate. | ———— - ot o,

@[ Conc. HN_U;p and an excess of | A vellow precipitate did not
ammonium molvbdate sojution were
added and the mixture was warmed. el Nasileee |
®| Devarda’s alloy and NaOH solution | A gas that ey

were added and the mixture was heated. | reagent brown was evo :

®| A FeCly solution was added. " | A biood red coloured solution
L was obtained. -

to green. |

i) Identify the three anions in soiution Q.

i) Write the balanced chemical equation for the reaction taking place in test
number @ [il.

D o 1 o e e B P A MR 48 01 55,000 § 805 5 rm 5 80 s g e Ed R Ed et sy
n.---..u."-.-.n.,...-..-.....------------..--"n"“..u.--"u.u.-----u.-----a-n---v-unrn ----- e L LT L LT T T e,
g B ES T s e ma sy
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bt L T T, L T - SR T A
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