a o @ ® 0

' Answer all the questfons _-

_ Thé uige af calculafors isn : 5
“Write your indei fiumiber ini thie spaoe prov:ded i
In each of the quéstions 1 fo 50, pick one; of the’ altematlves () (2) (3)) (3) Whlch-‘ls con'ect

miost appropnate and shade 1ts number on the ansv\?et sheet provided

Umve:rsa] gasconstant R
Avergadm sconstant NAj'

? Number of atomic orbnalsposmble as qua:rtum numbers n =-,3 ' m1

; Incerrect statement rega.rdmg SOz and HzS gases’ 15,

©4) SO, acts as an oxidizing agent as well & asa reducing agent

DER<C < Ne' SMu £ Bt
_'3) Na* <Mt <Fe*< C<K:

DI % z}z E e B

.’

i) As | g:!atlon niraber of in HS 1 1s -2 it ocannot actasa px1d1z_x;1g ag;ent _
2) Vﬂlen:I{zS is, bubblr:d ﬁlrough an.: aqueous solutxon of SOz, Si is precxp1mted
3) 80 show& bleaching propertms but S does not :

~34) }128153 colourless, pmsonous gas with a pungent smell

"2A-***B+C

L 100

Mass of 1 gofea ferulizer sample comammg {NHA,};SQ; is heated with excess NaOH NHa gas | :
liberated was absotbed in to 50-cm’ of _ 0,1.moldm™ HaS04 solutzon To neutralize the excess Ha804 | -

20.00 cm_ of 0,1 moldm? NaOH wais required Mass pereantage nf NH3 evolved from the sample is,
1)80% S 2)825% g 3)136% gy 152% o 5)173%

. : ; E 3 ’
Rate determmmg step nf a reafmon 15 given below

Rate of the reactmn is -r, when the concentatlon of Al IS 0 6 moldm )
Rate of the ream'_lon in moldny” 33" when the co;lcenuatlon of Ads.0.12 moldm™
200 . 304 4020 5005 <

sy
3

o

-
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' a) PV = nRT cdn be apphed for 1deai gases only under h:gh temperamras and low presqures : -

Sy g o, !
5 ol

g 1) [CoCHTE="md. {MnCli®. -
ST MB(Hzo)s]”and[NI(NHa)SF

menf regar ing an zdea] gas 13,

b) They can be hqmﬁed by compmismn by lowermg the temperaaue L

: ) Compress1b111ty f‘actor at any temperature or pressure Is equal t01.

i

Iy aand b onIy

S 2) bandc oniy “, A :'1_ _1_3:):':_1'#'115{;5_%_9;1_1}{ . S

Haabe s)coniy T BT D4 T pighy of

2 Coiourless (whife) sohd Z evclves a bmwn gas when heated thh HCI and evolves an a]kalme gas when ;
- “heated with NaOH ' - yic el G
ve, Ty NH-:NO;

3)NH4N02 0 o B

(D) CH; ] CHz-...-({J-... CH; _..C}-h

Incraashlgordarofthestabihtyofthe sbiive chsinaons} s 7 - Frad o g gg et "
a<B<C<D = = 2)D<C<B<A . . ... DA<D<C<B.
AD<AsC<B U ga<h<D<c oLl il

L
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(13, Fitst step in the addiion of HBrto CHs— CH=CH (Propens) is, . .
' 1) CHy »cllpﬂmz : " 2)CHs—CH ==CH, : 3) CHa"‘CHj CHy
H* ——/‘gr“” _ ©Be- i H* iy --/Xlr
4) CHr— CH==CHa 5)CHy—CH j—-ﬂﬂz
H™ —/“{31'“‘ ' H® — Br®

s . . ' '
~ oy

14, Compounds X andY' of the following reaction'scheme canbe,

i " Ch Janhydrous AICk - . cone. HNOs
: : X —————t Y
. ) cone. VHZSOJ
D.da a » oa . a o omyea o«
@ and @ _ . and '@Noz ' @ and @
. NO» , T NO, o i
o ol 1. NO» ' A
4) ‘ and @ C8y and @\ W 1
A NQ2Z - 3 : 1
15.. Temperature in which mean square speed of CHs at 27°C ’opc_émesreq!:_‘al_to thatof Oy, (C-12,H-1, -
0-16) ' _ : . '
1) 177°C 2) 327°C 3) 500 °C 4 s40°C - 5)600°C

16. TUPAC name of the given qrganio compound is,
s
CH;— C== C—C ~ CHs -
: -

e,

CoHs bk :
1) 3 - brotmo - 3 - methyl - 4 - hexene Tt . 2)3-methyl -3 - brome- 4 - hexene
3)3-bromo-2-ethyl -3 ~pentene ~ 4)3-bromo - 4 - methyl - 2 - hexene .

5) 4 - bromo - 4 - ethyl - 2 - pentene

17. When a gas undergoes expansion undei constant temperature.
) pressurs reduces Ha
b) kinstic energy is niot changed.
¢) mean kinetic energy increases.
d) density of the gas reduces.
Correct statement/s isfare,
onlya 2Yonly b .3a,bandd . 4ycandd -~ S5)abcandd

A

; g /
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PO

18.. A.+2B ABZ
Given below is the potential energy daagrm of the'above reaction.

F 3

correct stateraent regurding the above reaction is,

a) First step isthe slowest step, .

b) activation energy of the reverse reaction is Bas :

¢) enthalpy change is given by the difference between the activation energxes of forward and backward
reactions,

d) Rate expression of the above reaction is R « [A] Bl

Da andbonly 2)aandc only ~ 3)a,bandconly " 4)canddonly 5)a,b, cand d

19. Correct statement regarding equilibrium of Fe™/ SN system is,
1) Dark red turns pale when some Fe* aqueous solution is added to the above system at equlhbnum
2) Only Fe** and-8CN" ions are present in the system.
3) When a base is added complex is formed in excess and colour intensity increases.
-4) Equilibrium constant (K.) increases when a catalyst is added. .
5) When excess SCN' is added, rate of the forward reaction forming [Fe(SCN)J?* increases.

20. Which of the following reaction will not happen when a piece of Na is exposed to air,
1) 4Na+ 0, = —————p 2Na;0
2) NaxO + H0  ——p  2NaOH
3) NyO +C0O; cop 2NasCOs
4) 2Na + 2H,0  —~——p 2NaOH+ H;
5) - NapOz + 2H0 ey HoO; + 2NaOR

. 280:(g) + On(g) === 280:(g) AH=(-)
Correct statement regarding the above system at ethbnum is,
1) Value of Kp can be changed by changing partial presqure
2) In the above system Kp= K,
3) equhbrmm is disturbed by the addition of a camlyst.

2

r—

L ;

4) When temperafure is increased, the rate of the forward resction is mcreased
5) Ke of the above equilibrium is dmmol?,

E '22-. At 600 K. CO reacts w1th Ha(g) gus forming CH:OH(g) Relatmnshtp between k,/ ks of the following

eqmllbnum is correctly given by, —
COp+HE . == ' CHIOH(@E

, ar o ke
i = 2 T RN & Sl @ # el
1 . :
Nl k M(RT) | 5) k! k.= RT |

)
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23.  Which of the following group/s contain/s amphoteric oxides only.

a) Cr,0; , MnO; b) FeO, CrOs © ¢) 0y, Cu d) ZnO, MnO;
1) onlya 2) onlya and b
“3) onlyaand d 4y onl;y acandd .
5) only dand ¢ ey s o
24, lncreasmg otder of the water solubIhty of the followmg compounds s,
1) BaO < SrO < Ca§ <MgO .- 2)Mg0 <Ca0 <8r0 <Ba0
3) MgO < 810 <Ca0 < Ba0 o -+ .. 4)Ba0 <Ca0 <810 <MgO -
5) Ca0 < MgO < 8r0 <Ba0 : _ ;

25, When20g of a sample of Mg€Os which contains MgO as an impurity is decomposed completely,
~ reduction of mass Is 8.8 g. Mess percentage of MgCO;s in the sampleis, (Mg-24, C-12, O-16)
D60% - D% 2)8% | 4% 5)8T%

26, Compound A
1. Shows steriolsomerism. Bl
2. The product formed when A is heated to 170°C with conc. HzSO4 shows diastauomerism
3. The product formed when A is heated with aicohohc KOH, reacts with NRNH: forming NH; gas.
Structure of the compound A is, :

9] CHzOH(CHz}sCH:BtCHzBI‘ : 2) CH:CHOH(CH:);CHB:CHzBr :
3) CHsCHCBr(OH)CH,CHBrCHs. - - - 4) CHeBr - CHz ~€H; ~CHBr~ CH; -€H,OFF
5} CHy~ CHOH- CHy— CHBr —CHs o B B M E . -

27. Incorrect statement regarding electro negativity is,
1) Electronegativity increases with § character of the hybrid orbital.
2 Electmnegahvity increases with mcreasing positive cha:ge

3) Electronegativity of C in H- g OH is greater than that of H g H
4) Electronegativity of N increases in the order of NH; < NH; < NH.
5) Electmnegativity increases when the bxidation mimber of the central atom,

28. Composition of Mg in ppm, of 8 Ix 10° moldm® Mg80s solution s,
1).10 220 . 330 _,,,,;_,__4)40 : 5)50

- 129, Which of the following reaction doés not occur,

1) 3Cu0 + 2NH; — N, + 3Cu + 30
2)3Mg+NHs  ———» MgaNo +3Hx(g) -
3)8+6NaOH  ———p 2Ngm8 + Nez830;3 + 3H:0
4) ASCly + 3H20 ——> H;As0; + 3HCI

5)Bry +2KCl ey 2KBrt + Cly

gas Is compressed It turns colourless. The above solution gwes purple colour in the flame test, X sohd s,
1) Ka80s ~ '2)BaSO0; . 3)KBr - 4KNO; © . 5)CuBn

\

30. An forganic solid X forms a coloutless solution & a coloured gas when treated with dil. HCl. When the -

J/
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*  Instruetlons for guestion No 31 to 40,

response/responses. In accordance with the instructions given on your answer sheet, mark
(1) ifonly (a)and (b} are correst

(2) ifonly (b) and (¢) are correct

(3) if only (e) and (d) are correct

(4) if only (d) and ()-are corfect :

(5) ifany other number or combination of responses is correct,

Summaty of above information -

(1) (2) @3 C3) )
Only (2) and (b) Only (b) and (c). | --Only (c) and (d) | Only (d) and (a) | If any other number or
comect . ... comest. i .  correct To] v ocorreet | - combination of
i E v LT 0 responises correct

(' -

For each of the questions 31 to 40, one or more responses (a), (b) , () end (d) given isfare correct, Select the correot

31. Correct statement regardmg group, 15 is,
" (8) NO [Teacts with water forming a mixture of HNOz and’ H‘NOa
()] Basxc:ty of AsH is greater than that of SbHs. .
(o) Acldity of oxides increases down the group.
(d) PH; dwsolves weli in water as NHs

32

Inconect statemant regardmg the chemmn-y of A] e
(8) An aqueous solutions of AP is acidie,. T+ 7L

(b) Both AIC: and AI¥; are covalent,

(¢) AlCls exist in dimeric form in aqueous solutions, :
(d) Bventhough Al shosys amphotenc propertias Ales‘ isa basw oxxde
| 33, Which ofthe followmg is correct regardmg bebs free Bnergy,

(2) Gibbs free energy is a extens... . properly state function.

(b) $° and Ge of elements &t standard state are zero, .

(¢) In a constant enthalpy system AG is negatwa on]y if AS is positwe

@A reabﬁon having positive AH and AS can be made spontaneous by increasing temperature,

34, Cotrect statement regardmg idea] gases,

a)-collisions are perfectly-elastic:

b) mean kinetic energy of an ideal gas under constant temperature, does not depend on molar mass,
¢) Each gas molecule under same temperature has thie same speed,
d) Idea! gases cannot be compressed. o

35, Ni(g) + 3Hi(g) === 2NHs(g) » AH<O0 . g =
Concentration of NHs in the above system at equilibnum can be mureased by.
a) removing NHa(g)
b) decreasing the temperature, -
©) adding a catalyat
d) reducing thie pressura,

\

y
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Y e 36 Cotrect statement regarding Hz0; is,

" (8) HiO: dofs as an oxidizing agent,

(b} O atois in - HyO; are sp® hybndrzed."

(0) Hs0z dzsproporﬁonate 10 H;0 and ¥, in the presence of llght
(d) HzOz ls a d;smfectmt. .

i e e l 37 Corxect statement regardiugdblock elememsm/are, -

(2) ‘I‘iDz is a white oompound.

(b) Stable oxldauon number of all d block elements is +2 :

(e} Bohng pomts af transmonal elemems of 3d series is greater than 'that of s block elements of the same
penod : g

(d) All metals of d block fonn sﬁable ammine complexas

38, ; Correct statement/s rega:chng 5 block elament Isfare. '

(a) All elerents of group F react with oxygen forming supcromde as the major product
. {b).] All metel hydroxides ¢ of s block dissolve well in’ -water,..

(o) fhermal stability of carbonabes of s block i increase. down ihe group.

(d) All compounds 8 block elements form oolourms so]uﬁons

- |30, Wl'uch of the followmg is true regarding KMnO4

(a) Itisa 8 Srong ¢ omdxﬁng aggm_as wellaga pnmary standard.

B Under High NaOH concentratiohs KMnOg dlspropomonate into K:Mn()q and O
+(¢) s uséd to produce - O; and- Cly in the'laboratory. - -

| () Inthe presencs of Yeducing agent KMnOs reduces to an" the acidw medium and form brown
e g colomed MnOz in basicmedmn . ;

W,

| 40, Wlnch ofthe followmg ,gtatementrs 1s!are correit,

(a) pure HNOs acid is & yellow color hqmd . s
(), NOnsabrown gas. ' ; = o
(c) NO is & neutral gas. : :

(d) Concentrated FINOs isa strong reducing agent.

*  Tnstructions for quesﬂon Ne. 41 to 50

T mmuounul to 25, two statements are given mrespect nf edch queshon

From'the table given below, salect the response.out of the responses (1), (2), (3), (4), (5) that “Best Tits. the
two statemenw given for each of the questions and: mark appropriately on your answer sheef.

,I;._ R

: Rnpoase ' First statement , Second statement
(1) " True | Trueand correctly explains the first statement,
@ . True True but does not explam the first s sbatement correcﬂy O
) True False
@ False True
*) _ False ) False

D% N

W
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First statement -  Becond statement
41, | When Na2CO; is.added to an agueous solution | Alisan amphoteric element ;
of Al** gas bubbles are evolved. i
42. | If the order with respect to one reactant is zero | If order with respest to one reactant is zero, it s not |-
: it does riot involve in the mechanism of the | Seen in the rate expression. '
reaction. ‘ o e
143, Reacnonbetween Cl, and NaOH is an example HOCI- disproportioﬁate © CI and ClOs in the
fora dlspropm"tlonwon presence of a strong’ base
44, | MnO; reacts with Hz0; in the presence of dil. HzOz is a hetemgeneous cata!yst WhICh increases
HiS0;4 forming O, gas. the rate of decomposition of H;0,.
45. .| Acidic stréngth of HBr(aq) is greater fmm that | bond 1ength of H < Br is greater than that of H—~ CI i
of HCl(aq). : . :
46 | A Catalyst increases the rate of a reaction. A catalyst mcteases the negative value of AGofa
) - : reaction. :
47| AdBals) —wAxg) + Bg) AH'= 300 Kjmol” | AsBa(s) g Ax(g) + Ba(g) A= 300kgmol T~
The above reaction is spontangous at 25°C, | If the above reaction happens in 8 closed system
: s randorness of surroundmg increase.
48, ik ' o When the electron density on benzene ring
undergoes nitratjon . easier than increnses, elactmphxhc reagents easaly react vvﬂh_
benzene., : ' benz.ene ring,
49. | Boiling polnt of HF is greater than that of Dipole_momeht Oof HF is greafer than that of Ha0,
50. | Acidic KMnOs can be used to distinguish | Acidic KMnOs can oxidize terminal alkynes, -
CHsC = CCHs and CHs ~ CH, - C= C-H : :
\ S
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; &Iam‘e: . Grade! Luvvnivirvinren Index No s J

Instructions:
% Use of calculators is not allowed. .

kA periodic table has been provided.

* Universal gas constant R =8314 JK™ mol"!
%" Avogadro constant " Nx =6.022 % 10% mo]™! _ - h
# Plank'scontant - h =6.626x 0% '

% Speed of light ¢ =3x10%ms”

s When you provide answers for 4% and 7 questions alkyl groups can be represented in a condensed
form. :

Example H—g-— &L-—- group caﬁ be represented as CH; — CH; —~

O PartA -Structured Essay (pages 2 -8)
* Answer all the questions on the question paper 1tself

R erte your answer in the space provided for each question. Pleasé note that the space provided is sufficient
for the answer and that extensive answers are not expected,

_._____E]_Part B _Essay (pages 9~ 14) -

. Answer two questions Use the papers supphed for this purpose.

* At the sad of the time allotted for this paper, tie the answers to the Parts A and B together so that Part A is
- .ontop and hand them over to the Supetvisor.

* _You are permitted to remove only Patt B of the question paper from the Examination Hall.

For Examiner s Use Only

\

Part Quesﬁun No. | Marks | Twy F Final Marks
3 % . @numbels
l - g | Inletters
4 =
SN ) i 3 Code Number
6 Warked By
; .Checked By 1
¢ [T , 2
. W N Supervicad by 1
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Part A ~ Struetured Essay

Answer all quéstions on this paper it-self. (Each question carries 10 marks)

013 a) Atrange the following in increasing order of the property given in paramthesis.

i) H", He", Li¥, Be** (tonic radius) R B R T (N

if) Li*, Li, Be, Be* (exiective nuclear charge) L
iiiy ~ NOj,.NOz NOY, NOF;; (bond length) -
tv)  CHyCHNH;, CHCH,OH, CHyCELF, CyHg (60IlBg POMY  tmussppmsmmssssmssmmismsssisesssin
v)  NOj,NO, CHNO,, NHOH (N~0bond angle) e
vi)  HON, Cybh, CoHy, CyH (electronegativity on C atom) l

b) Many modern vehiclss are installed with air bags to minimize injury cavsed to the passengets dufing any
immergency aceident, Air bags contain solid sodium acide, NaNs at & sudden pressure NaNj dissociates
to sodium and nitrogen gas,

i) Write the balanced chemical equation for the dissociation of sodium acide,

T T L L LT LT E T T T T L F Ty T T T P P P T P e TP R P T TS PT T TPTE TR T R TR IV A 10

if) In a crash on air bag was filled up with 72.0 dm® of nitrogen gas at room temperatuer and
pressure. ' o ' 5
Calculate the mass of sodium required to produce the above volume.

(The molar volume of a gas at xoom temperature and pressure is 24.0 dm® . Na = 23, !
N=14, O=16) ' S i
........ P mm—
P P TP T T P B P P T Ty LT I L T I (P TS PP ST I TP PT R TR PPP PR
T T e e S T O P O P TR '\
i)  When sodium azide is reacted with dilute HCI, NaCl and another product "A" is formed, If A
* contains 2.3% H, and 97,70% N, find the molecular formular of A.
iv) Write the balanced chamical equation between sodium azide and dilute HCL
v)  Draw resonance structures for the azide ion (N7 )
T e FRUN T I Y Y TEP P ISR PHETR PPy T LTTTYPITTrrre AN NI T T e bar )

PPSOTE  OL  eaTT00 SICS PP S T R G e T R BN T T e P NS G e S L g e

T Tt L L LT L T T T T T L L T T T T Y T P T T T P T T P T Y PR T I T LT Y IP T T PR P T
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C)

numbered C, N and O atoms given in the table below,
I) VSEPR pairs around the atom
II) ° electron pair geometry around the atom.

- Based on the hypothetical Lewis structures given below, state 1he fol[owing regardmg the |

110 ] electron pair geometry

HL) . shape
V) _hybndtzanon
vy bond angle
H $0:
gt ken B
CH-N'-C~
[

, &5 ,
93 "_(Fd-___CsENg
o .

NI C2 - ] 03 R } C4 CS

I VSEPR pairs around
the atom

around the atom,

1 shape

hybridization

<[==

bond angle

i Identrfy atomic / hybrid orbxtal’s involved in the formation of the following o bonds in the
Lewis structure given in part (C) (i) above.

D N-.¢ Whiimiisiomiiin O iaiaissisit
m -0 s O ronwiain
m o.ct 0 i B ;
W  ct-c i S o A
iif) Fill the table given Delow for an atom with principal quatum number n =2.
zimuthal : ; ; )
- Corresponding Magentic Quantum Maximum number of
quantum number i
0 subshell number (m/) electrons in each substell

iv) Identify the types of intermolecular foroes presént in, I and IIY given below,

D C,HsOH(aq) solution Tt ssss s s s s
m a solution containing O
0D difute NaCl solution . : “

L _
Devi Balika Vidyalaya
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v)

“The melting point of CCl is greater than that of CHLF® Gwmg toasons, state whether thn;:'1

statement is frue or false.

..........

.........

----------

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

02} &) Sulphur i it aviive non snetsliic lerent which forms many allotropic forms.

i) State four oxidation states of 8 and give one example for each oxidation state.
Oxidation number
Compound
i) X and Y are 2 stable oxides of sulphur, X is anguler while Y is trigonal planer, Draw Lew:s
E struomres of Xand Y.
X- Y-
iif)  Write balanced chamlcal eqiations for the reactions takmg place when gas X identified in (i)
above, reacts with the following.
) HS04+KMnO,
1} ﬁ,eating with excess Mg
‘II)  The oxide X bleaches the wet coloured spiecieé (Y).Once' bleached the coloured
species-has the form H; X~ Write balanved chemical equations for the retions taking -
place.
Devi Balika Vidyalaya 4 i Orade 12 Chernistry IT July 2018



~b) Identify compounds A to ! given in the ﬁ}llcmeg teact:on scheme, where solids, gases and liquids a
represented as & O and E:] re:speotwety

o/ \o

: NaOH (aq)

ﬁ: A Pl BBOM ., +. . 16 | e
. (NO3), (aq)

7 black o whlte g " _ black
' HzSOg '
A i : B . C

‘ C) B An aqueous solut:on contains Nazsog and Na2804 The followmg procedure was used to determine the

concentrfitions of the salts in the above solution.

"ty AT25.0 em? portion of solution was treated with 25.0 em® dilute HCI and excess BaCl; solution
* was added; The dry mass of the preclpﬁate was 466 mg ; :
o .Another 250 em’ portion cf solution X was treated with dilute HC] as above and then treated
T with Hzo;, followed by excess solution of BaClp. The dry mass of the precipitate was 699 mg,

B 1832,0-16)

i) Write the balanced chemical equation for the reaction taking place when H,0; is added,

) Caleulate thid condentrations 6F Na;SO4 and Na;SO; in solution X,
TR . -
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. . * \
03) i) State three factors that affect the rate of a reaction.
i) Briefly explain an experiment to show the effect of one of the factors given in (i) above
iif) " When 100 em’ of 2. O mol dm™ HCI was reacted with 5g of Mg, 120 ¢m’ of gas was collected
; at 27°C and 4.157 x 10° Nim?, 3
a) Write the balanced equation taking place between HCl and Mg,
A b) Calculate the nuinber of moles of H; libérgted.
c) Find the rate of consumption of HCI. :
& d). Find the rate of the -r_eécﬁun. ' : BT R
—iv)——Given-below-is-an- expenmant de51gned to find-the-otder with respect to F nrtifﬁ tion |
: ' Detween Fe'* and KI - _ S _‘ s
i Exp. | Volume of Voi_tnne 0f0.005 | Volumeof | 1:0mo!l T10moldm> | Drops Tﬁma taken for
- No. | O.Lmoldu® | mol dui® NeyS,05 | 1mol dm® | d*HiSOu| . KT em® |: of | the solution to
s sl el : Fe* (ag) (aq)) - H,S0; (aq) i starch | : turnblue
1 5._0 o0 0.0 - 10.0 “F25.0 = 2 12 '
40 - 1100 . :TTTTTe - 100 - [25.0 2 15
3 3.0 10 120 . [[10.0 . [25.0- 2 21
4 20 10.0 130 10.0.  J25.0 2 3l
5. 110 100 0.4 1100 . 1250 2 T

\. " ) ; ' s
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iii)

iv)

Write the balanced chemical equation for the reaction taking place between K1 and Fe

- Express the amount of Fe** left in expenment {(4),85a percentage at the time when the solution

A R A R e e b g b e aestn SO . ORI R LR T

If the rate of the reaction [Fe** (aq)]’, Find the volume of n.

vassener s B L T Py

B L L PP LR T rT IO TS

QUL T T R Iy Py e e trsrnses avsraesnian

P T e P L T T T PP oY T PO

A T PO TR E T T T P C PP POTPRe
.

r ! :
R L T T L P T T P TP TY PIOE PPy ™ S T T O T e I T A TN TTTR AT IT I T T TITe)

LT T T T e T T P TP IS T T T T T ) ” e sreeren T T T e Y

Lt P P

T T T T T ey e P T P I TP I TR P e preTeTe

Why is the volume of Na,8;04 added a constant for all experiments?

L T TP T T Y T PPPPRA PP ETrreT A T UL T b s 0 P L A LSEA S0 b amedan e, e

eranessiinae mn B e T T S PP P T P T TP O P P,

What is the purpose of starch in this experiment -

R T T PP F T TP P P PR PPN A T e T TR T T T YT T YO PP PP pp

T O T T TP T P TP TP R PR PP PTpne

T T T T T P T P T P P

turns blue,

e e e L T T T TP T ST TP T P S

frarnn (ELTRTLTT Y e D A LT TP T T TP ery

B e T T T T T P P T WartaEL

- '

L P P TT I T Y PRI P TR IT TR TRINY b LA A P T e

AT O A e FLC TP TTTI T T YTy o yhrraes

teinrie e ...mmr.-.................-.u...--un-m-....‘... ...... I i Fivsracorn P

Calculate the time taken for the blue colour to appear in experiment (s),

anrbiens T T T T T S T IT ST IR T LI T} s o L TP PP TP OT TP TY

|m-muvmnuuamunm.munmu-.m..u..-.n.m.um-.m...-;-.m.-mn-cmu-m-v-mnm-.-n.m..-mnm.uuu-rmmu.uu.mu.-mu-m.-rmuu...

B O P P PP TS PS U R O RN

LITTT T T TP I

e setaen wr TR g R T T Y ST P PP

04) a) A,BandC are three isomeric aiphat:c hydrocarbos, where ear*h isomer has two sp hybridized carbon
atoms and three sp® hybridized carbon atoms.

A and C form a white precipitate with ammonical AgNO,

When A, B and C undergo catalytic hydrogenation, A and B form the same compound D, where as
C forms E, . o

Identify A, B, C,D and E and draw their strructures.

A B o €,

)

\_ ' .
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b)

i) When C is reactal as follows, X is formed,

D : E
; -, Addition of water
o ; m— e X

R T TP LT S PET P PP PP LT e 2 B U LRIV F b bea e R R e e e,

I sas

B T T A T 1A T N PSS, R P,

L Draw product X,

II. State reaction conditions Y.

%

L T P T T PO T PR T PP TP TP TS " AT P LT TReT T R PP R

When 2-methyl-2-butene is reac8teud with HBr in & polar medium a mixture of two pruducts are
formed where the percentage of one product is higher. Bxplain this observation using the reaction
mechanism, G ‘

Flatddnrb sy e

e T L T T T R T Y TT T PT T PIT PO . L T TP P P ee T

-n.-nmnun--u.-mu-mu...-mnmmu.-n.......mmnnnunmu.o....uu--n.u.mmmm,nuumuuuumuummn.-..mnumn .......... T

L T e Ty T TP T T YT PITYTIT T [LTITPITTIvo e T L P e T TN PP TY T T IY YOy ‘ " ETITTrT

N R R I v st eraaniTar LTI PP TP T R e TP Y PPN PT YT P TP TRy

14

uununlnnnuuuuln-ulunlnuuun.nnunnuunununuuuunu.n‘un.-n-n-u,uu-lAnuuu.nuu|-hn"n--.u-n-’nuuunlnlnnuuuoluIh-nunnluullnulu-ur

R T T, T P TP e e eY)

£ uluunlulnrlnwuununlu\ulnnunnnulhnnlvll-lnnuu;llunul.lwlh||nun-nnnnnuulnuluuuul!lll‘vnuu"“un-rlnuu.I-nlillu-lnuunu.u- Febtar e i

Teaveianes B T T T T PRI

BY

¢)

i) State "the major produsts and the reaction pathways for the reaction given in the following table,
Choose the reaction pathways from the following list,
1} - Exletrophilic addition
2 Radial substitution
3) Elimination
4) . Electrophilic substitution
5) Acid - Base

: : J
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r Re;iuon_ Reactant Reagent Major produci Reaction pathway
' |CH-CH=CH-CH, |Briccl, |
| Dispersed
2 CH, sunlight Cl,
Anhydrous
3 : | AlCy,
© 9

- CHs-C-Cl

C : Ammonical

"4 |CHy-C=C-H CuyCly

Heaﬁng “with
5 'CH; - CH ~ CHBy — CH; | aleoholic KOH

H; & J z :
. . ’ ;
i) ‘Complete the following reaction by giving the proper reagents and reaction conditions.

. » 1 NO:
"0 —.§
' OH oH

2 CHy~CH~CH=CH w—o CH;~CH,~&H- kg,

% CH-C=CH-CHy . CH; ~ CH- CH Br - Cl;
R - S ' . H,

0]

- CHy =~ Cly~C 2 € Gy e CH; - CH;=&=cm, ex,

5) ACaC; : —————— G,

“Devi Balika Vidyalaga 5 Grade 12 Chemisiry 1 July 2018
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A

Part B~ Essay

)

Answer Mq questions only, ( Each .Question carries 15 marks)
e

o

i) .

i)

TiY)
AQYB@T==AB@ . aHZD

. Consider the following reaction -

.¢)
L 2P(R) === Q(®+R(g) o
0.5 mol of gas P was inserted jnto a vessel of volume 2.0 dm® and allowed to reach equilibrium at
e . R -
It-was found that 40% of P-has dissociated at equilibrium, :
1) . Find the number of moles of P, Q and R. present in the equilibrium mixture at 27°C,
. i) CaloulateKcat27°C - :
: iif)  Calculate Kp at 27°C using Ke. o : : _
iv) - The temperaturo of the initial system was raised to 127°C. The equilibrium-constant Kp at
; © 127°Cis 4. Caleulate the number of moles of P, Q and R in the new equailibrium system.
V) Using the answer in (iv) above state whether the forward reaction of the equlibrium is
_ endothermic or exothermic. ’ h B : ‘ doL .
vi)  Caleulate the total pressure and the partial pressure of cach gas when 1.0 mole of He gas was
" introduced to the equilibrium mixture at 127°C. L : . -
- = . ' )

Derive an,eﬂp;es‘aibﬁ"for the relationship betweren Kc and K,

- State thra:e'ffaeters-thatm}%ehangemeq&i}ibﬁm:;-in%equﬂﬁﬁM‘ systent; -~ - -

‘State the c‘haifige,of the equilibrium position and the eQuilihriﬁm const;mt that takes place when .

ML incregsing the temperature when volume is constant,
" IIL - decreasing the volume at constant temperature,
. IV, addition of a catalyst of constant temperatute,

Write Ke expfés'sidqs for the forllo@ing reactions. E
D 280 (g)+Oa (g =—=" 280, ® - ..
D NHCI(s) == NH(@+HCI(g)

Give a simple experiment to show the effect of one of the factor mentioned above.
Explain the observaﬁpns of the above experiment using Le Chateliers principle,
Consider the following equilibrium reaction, ; =

the foﬂqwiﬁgi}changés are done to the above dynamic equaliB_rium system,
L .. .addition of A;B (g) when temperature and pressure are constant.
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e an . . B T S,

| 6) a.) Usmg the f‘o!iowmg thermochemical data, answer tha given below.

. Standard lattice enthalpy of MgCIz(s) ) ;
Standard anthaipms of first and second lomzatwn of Mg(g)

Standard enthalpy of bond: dISSDclaf.‘IOIl of Clz(g) sy R 432 Hmﬂi- B
LAt Standard enthalpy hfe&*ctrmrn-f’ﬁmhr ncmm R D . k.fme'”I bl
. " Standard enthalpy of subllmatlon of Mg(s) S .+ 140 KImol? - ~'If -
7 Standard emhalpy of &toqtggﬁon of Mg(s): C 7 + 165 O 0‘1 S

iy Write thermochemtcal eqriatzoris for ths proc%ses gwen above. o,
iy - Using required data from above , ca.lculate the standard enthalpy of fonna‘uon of MgClg (s)
i) At27°C i e e . A

MgClhs) ~——— MgClz(aq) zkH" = 171LSKWmor! -u L
Entropy of MgC12(S) ;'i 8 =, #3157 Jmol K L)
Entropy of MgCl(ag). - : _:':+ 3182 Imol“'}{‘ -
~ Show -by. a smtabl‘_d"
MgClg(s) ‘

e . me ety e e e

) Gnve two d1fferencas betweeu 1deal*gasses and real gasses,

o) - "Using the IdeaI gas equatmn “détive the Dalton s Iaw of pama.l pressure 2
Sy o Arigid container of V. volume contams He gas and Ne gns at 27°C and 6 0 x 10° Pa pressure. :
- Another contajner of V- volume: containing Oy gas is donnected to-the. above container. The |
' temperature of thiese containers was maintained at 127 °C, Then the pressure of the combined |

container mcreased to 5.2 % 10° Pa..If the initial partial pressure: of Ne was tw:ce the initial
, partial pressure of He «calculate the mole ﬁ'acnon of He in the combined contamer afl27°C, - -
. iv)  State two assumpttons madé i in therabove calculauon Fl S o S

¢) At27°Ca 10 dm’ glass vesse] contains 0,15 moies of H2 gas at I 0'x 10* Nm™ pressure the
- comipressibility factor-of Hy(g) at 27°C . :
(At 27°C  RT=25x 10* Nm mor’)

; 67) &) : i Usmg only the chemlcals gwen below inthe hst show! h@ﬂ}vould synthesize B from A

@C” el - U— —._ CH;CH;

(A)

List of chemicals -
*“HBr, Hj, Pd, Anhydrous AICl;, Quinoline, BaSOy

ﬁ) - Show how you would to the foIlowE:g convertion.

BrCH,;CH:CHyOH ~ ~—reee——b CH;CH;CH;

. \oonim wam o een ot 5 y e, Sasifis e o N % ‘ . :»' ) -. s
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: rh) L) Write the mechanism for the nitration. of benzene. ‘ : A
S )] State the electrophile of the above mechanism.

i) -~ Whatis the purpose of HS O; inthe above mechanism

Cl Conc H,S0,
[ (a) Conc HNO, -
@ B I 5 -+ (Y)

5

, Consider the following reaction scheme.
. iv) - Statereagent(s)’
) Draw produet (Y) -

¢)  Show how you would distinguish the following c};emibal compounds.
) CHiCH.CH=CH, - and  CHCII = CHCH;
T CHGHCH,CHCl  and.  CH,CH,CHCHOH
OH ‘ \ ol

Part C — — Essay
Answer two questions only, (Eaeh quest!on carries 15 marks)

08) a) solution X contains 3 canons from the d ~ block ancl one anion. The follo:wmg scheme was usel to |

analyse the ions. . .
- X(ag)
’ excess NaOH (aq)
1 _ - . D l
i ‘Coloured ' : , |Colourless clear
- % |_precipitate v ' solution
REE ' il, HC! drop)
- ol A VRO J . AgNO1(a . ise
|~ Niy(aq) S s g
7 ‘ ' - | White -
| l precipitate White
- Green B ¢ [ Dark blue ‘ g precipitate
| I e | e N e . |excess
exposed to dill NH; ;
alr HCI
' DMG GCI'. H
ear =
Red y brown T aaliHbiL (.,le?r
precipitate 7 : Ehd o : solution
’ nprecipitate
E .
i) Write chemical formulae for the compounds from A to I -
i)  Identify the three cation :nd the anion in solution X.

PRk

Tafy

; ; ]
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’

b) Aqueous solution § contains theree anions. The following tests were done to identify the anions.

‘ -Test Observation
I BaCl, solufion was added ' A white precipitate was formed. e
I Dil, HCI was added to the precipitate in 1. The white precipitate dissolved evolving
: . " | colourless gas.
il The gas evolved in II above was passes | A precipitate was formed,

through H,0, and BaCl, was added to the
resultant solution ' :

TV Dil. HCI was added to the preeipitate formed | Precipitate did not dissolve,

in (11T above - :

v Dill HCI was added to the ﬁltrgte in( I} | A colourless gas evolved.
ahove. K , '

VI The gas obtained in (v} above was passed on | Black spots were observed,

| to a filter paper soaked with Pb(CH,COO), . :

VI .| A portion-of solution 8 was heated with | A gas that turned Nessler's reagent brown
NaOH and Al powder, was evolved. '

i) Identify the three anions in solution S.

i1} Write balanced chamical equartion for the reactions taking place in (III) and (VII) above.
Identify the compounds given below by using the method prodide,

i) ZnCl, solution.,
dil. NH; solution, tnixing in pairs
AINOy); solution.

)  NaOH (ag)
MgCl; (ag) mixing in pairs.
ZnCly (aq) '

.

' 09) A) M is a 3d transition element which forms two coloured oxianions X and Y having the same oxidation

number, X is stable in basic medium where as Y is stable in acidic medium. M shows two more stable
oxidation states, Aqueous solution of M with the lowest positive oxidation number (A) is blue violet in
colour, When dilute NaOH is added drop wise to this blue violet solution a green precipitate (B)was
formed which dissolved in excess NalH forming a green solution, (C) When excess cone, NH: added to
9C the precipitate B, a blue violet solution (D) is formed. ‘

—1) Tdemtify M-
i) Write the electronic configuration of M. :
ili)  Write molecule formulas for the compounds given by A, B, C and D.
iv) Write the formular of X and Y and state their colours.
v)  Write the balanced chemica) equation for the transformation of X to Y. -
vi) When H,0, was added to an aqueous solution of M in basic medium, a yellow solution was
abtained, Write balanced chemical equation for the reaction taking place.
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b) “Write balanced chemical equations for the fo!Iowmgs
)} Mlloz +H,0; + H,80, .
i) SO, +H804 + Kol
i) Bxcess H,S +Na e
iv) ChL+NH; .
v) PCl; + HyO >

¢) i) A sample of NaNO, 1s contaminated with NaNOz This sample was dissolved in water and a
solution at 250,00 om® was propared. 23.6 cm® of 0.1 mol dm™ acidic KMnO; was used to react |
completely with 25 em® of the above solution.
Find the mass of NaNO, in the sample,
MNa=23,N=1,0=16)

ii) Test tubes labelied A to D contain the following sollds (not in order) MgCQ;, NH;NO;, NaNO,
and Nagoeg
Identify the compounds by the test and observation given below, 7

A Insoluble in water aud addition of dil. HCl to ats aqueous solution evovles a gas which

bleaches a wet, coloured flower petal
B Insoluble in water,
C Soluble in water and forms a basic gas when heated with a strong base,
D Soluble in water and the product formed by thermal deaomposmon evolves @ brown

colour gas by the addition of HC1
10) A) Amassof 15.0 g of a sample containing KNO; and Ba(NOs), was heated until a constant mass was
e obtalned The residue formed, was dissolved in water and a 500.0 om® solution was prepared, 20:00
em’ 0£0.02 moldm™ acidified KMnO, was added to 10.00 cm’ of the above solution,
i} Write balanced themical equations for the decomposition reaqetions of KNO; and Ba NOs);
i)  Write t4he following for the reaction between KMnO, and the above aqueous solution,

‘a) Reduction half reaction,
b) - . Oxidation half reaction.
c) Balanced ionic equation.

After the reaction the resultant solution was poured in to a titration flask and mmted against
0.05 mol dmi® H,C,0, acid. The voloume of H,C,0; consumed was 10.00 em®

ili) Write the balanced chemical equation for the reaction taking place between H2C104 and
KMnO;. | , ;

iv)  Propose an indicator for the tifration.

v)  Calculate the mass percentage of KNO; and Ba(N 0s), in the sample

-~ (i) —Write balanced chemical equations for all the decompasmon reactions takmg place above,

(Ba-132,N-14,0-14 , k.39) M

b) A mass of 16.92¢ of a mixture containing (NH4)2003(S) N&gCOs{s) and CaCO;(s) was heated uut:l a

constant mass of 7.72g was obtained, The residue was completely dissolved in dilute HCI and after the

solution was neutralized and excess amount of (NHa)C204 (aq) was added, The dry mass of the
preoipitate formed was 12,80 g.(Ca-40, N-14, C -12,Na 23, 0~ 16 , H -1)

(if) Write balanced chemical equations for all the reactions taking place when dilute HCI is added to the
_ residue,

(ifi) What is the precipitate formed when (NH),C,0; i is added to the solution?

(iv) Calculate the mass of CaCO0; in the sample. '

(v) Calculate the masses of (NH);COs(s) and Na,COy(s).

(vi) Calculate the mole ratio between (NH,),COs(s) , Na,COy(s) and CaCOs(s).

. A
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