
Paper Code No.: 17 
SET-A 

HALF YEARLY EXAMINATION 

CHEMISTRY 
HSE-1 Maximum : 60 Scores 

General instructions to candidates: 

Time: 2 hours 

Cool off time : 15 Minutes 

• There is a 'Cool off time' ofl 5 minutes in addition to the writing time of2 hours. 
• Use the 'cool off time' to get familiar with questions and to plan your answers. 
• Read the questions carefully before answering 
• Calculations, figures and graphs should be shown in the answer sheet itself 
• Malayalam version of the questions is also provided. 
• Give equations wherever necessary 
• Electronic devices except nonprogrammable calculators are not allowed in the Examination Hall. 

lilcuJ®6 m1<3c:g~6?mCJ3 

• 
• 

mlc813lrills cru0wcmmlm n.JJO@rll 15 01m1~ 'c0,Ju8 63'.)n.O @@so' g26llsOW10lc0060 • 

g2Ccm))06ffi3u8 a(j)'l'J®Jcm®lCD rllJCl1J ~.c,_j0Bc\6ffi3u8 Lcm®On.JJ©qjo OJ0<1lllc006mo . 

• 
• 

cfu6mcOO cfuJ3 8..16cfuu8, .c,_J1L®6ffi3u8, L(l)On.06c0,u8, a(J)cmlru g2cmm0~n.Jc;80lro8cmm@cm g26llsOW10lc006mo . 

~.c,_jOBc\6ffi3u8 rll8.JWO~cmm18..16o mro8c0,lwl36~ . 
• ffi10 OJ cm c\ 06 ~ cruo 8..1 cmm cru r2l OJOcfu c\ 6ffi3u8 @cfuO s ;i c006mo 

• ~Ln.JOL(l)Orll6cfuu8 @.c,_jcg>OITTOcfuOcmm cfuOro8c006~8..1$?0Jcfuu8 63'l'l@cfu<1llJ~ 6306 gQ8.lcfu~LS06mlcfu g2n.Jcfu06mOJ6o 

n.J<1l"lcfh'l:10n.D0~1ro8 g2n.J~WO(l)1cOOOCW n.JOS1~. 

Questions 1-6 carry 1 score each. Answer all 
questions. 

1. Among H
2
0, NH

3
, CO

2 
and CH

4
, which the 

molecule has the least bond angle? 

2. What are the components of water gas? 

3. For the reaction H2CgJ + l 2CgJ ~ 2HICgJ' value of 
Kc is 46.4 at 298 K. What is the value of 
Kp? 

4. Which of the following contains the highest 
number of significant figures? 
a) 0.2 b) 0.002 

c) 0.20 d) 0.2000 

1 III~ CID ~ 6 (lJ 6) Cl> <DJ~ ~ C: -'1...1 :J Cl~ 6lIB CJ3 cl)6) l'i3 Cl> ~ 

cruc:cfb:J@ ru'l@o. aj]~p C:-'1...l:JB~iilmC/3cl)6)~o ~am»Cl>o 

aj) y, ~Cl))~ cfb. 

1. Hp, NH3, CO2 , CH4 nq)cmlruCDJ1m3 nmcm <mClllo 

l cm r:r» c06) '.) 6TT) nm g QJ 6 0 cfu 6 0 6lITTID a: 6llJ '.) mi 
~o(l)lc,3 g2~<m? 

2. QJ'.)3@(I)pcrul8..16~ neJ Scfu 6GBCJ3 nm@ <mO@cOO 

CQJ'.)6f0? 

3. 

4. 

H2CgJ + l 2CgJ ~ 2HICgJ nfilCTn @ocruco.Jru@(ID())m 

(ID())lmi\ 298K m3 Kc CDJ6@s 048..l~o 46.4 ~6f0. 

K CDJ6@s 048..l~o n©L<m? 
p 

(ffi'.)6)!l'6)c06)'.)5 6 (ID()) l@lcOO 6 cm ruCDJ1m3 nm <ml 8.]'.)6TT) 

crulwmln.0lc00of cruo6l.J~cfu~J@S nfil6)J2o cfu4SJ 

cm 8..IJ~ cm? 

a) 0.2 

c) 0.20 

b) 0.002 

d) 0.2000 



5. If a proton and an electron happen to possess 

the same de Broglie wavelength, which among 

them will have the highest velocity? 

6. Which alkali metal 10n has the maximum 

polarizing power? (6xl = 6) 

Questions 7-17 carry 2 score each. Answer any 

9 questions. 

7. Consider the following isotherms of a gas: 

p~ 

IN 

Which gas law is represented by these graphs? 

State the law. 

8. Calculate the percentage composition of each 

element present in carbon dioxide. 

9. Real gases do not follow gas laws perfectly under 

all conditions. Why? 

IO. Calculate the mass ofN a OH required to make 

500 ml of0.5M aqueous solution. (molecular 

mass ofNaOH = 40) 

11. Explain Water gas shift reaction with the help of 

chemical equation. 

12. Differentiate between extensive and intensive 

properties. Give one example each for these 

properties. 

13. Alkali metals dissolve in liquid ammonia to give 

deep blue solutions. Give reason. 
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Paper Code No.: 17 
5. ~e.n~6@c0,0611sl0lc006cm 6306 <liln.JO<l§06mlm6o 

6306 2!2e.Jcfu<lilS06mlm6o 63<li0 (U)1<liL6llJ0~1 <m0o 

(l)@@B@ne.J_,\ o ~6)6TT)ffil lmi\ 2!20JCQJ1mi\ nm <ml mo 

CQJ10lc0060 g2CQJ@cm Ln.J<liQJ(l)0Jglli<m? 

6. nm <m ~ m3 cOO e.il a: eJ O nD (l3Tc) a: CQJ O 6ml mo 6Tl) 

nmgruJo g2CQJ@cm (lin.J:)~6)6)0(fl)low n.JQJ@ 

g2glli<m? (6xl = 6) 

7 III~ CID~ 17 (l.J6)(1) C:~:JCl.,\6lffiC/3cl)6) 0~ cn)C:cfb:J@ 

ru'l@o. aj} 6) CID m, 1 ~~ o 9 c: ~ :J Cl.,\ 6lIB C/3 cl)6) ~ am» 0 6) III 

y,~ Cl))~ cfb. 

1. 63 0 6 ruo <mcfu(ID()) 1@1 @ n© a: cruoa:cm 0 6 c0,c,3 mm8c0, 1 

CQJ101cOOJCTn<m n.J01(1)6mlc00Jcfu. 

p l 
V 

nm cm ru o cm c0, m 1 CQJ 0 (ID()) 1 @ m CQJ o 6m 2!2 rn 

L(l)On.06c0,CJ3 Ln.J<mlmlw1c0,0lc006cmcm? mlCQJ00 

Ln.Jm'5<morulc006c0,. 

8. cfu0@6llJ 6TT8 (U) a: CQJ Ocfu @@ cru (U) 1 m3 22 glli 63 o a: 00 

02 e.i c0, (ID()) 1@1 CQJ 6 o ne..1 s c0, oo <m 00 mo cfu6mcOOO 

cOOJcfu. 

9. OlCQJmi\ (l)_,\Ocru6c0,CJ3 n©~P cruonD~0_,\6ID3~1e.i6o 

ruocmc0,m 1 CQJ 06ID3@~ <BTc)m 6 cru 0 lc00 6 cm 1 ~. n© CTID 6 
6)c0, :)(,ITT? 

10. 500mL 0.5M @ale.J1CQJ NaOH e.ioCQJml g2611sO 

c006cmcmlmoruoo_,\00CQJ NaOH @CTR 0om'5 cfu6m 

c00oc006c0,. ( a:0o~lc0,6e.ioc3 0om'5 : Na OH= 40) 

11. 00 crucru 0 ruoc0, .,\ 6GB ~ 6@s cru nDOCQJ (ID()) om3 ruo 3c3 

(I).,\ om'5 n'l::fl n.0 g Ln.J ru@(ID()) mo rul 0001c0,0 lc00 6 cfu. 

12. 2!20R®cru1ru (l)J6m6ID3u3, nq)cfu~@cru1ru (l)J6TT) 

6ID3u3 nq)cmlru <m(l}(l}le.J6glli OJ_,\<m_,\Ocru6ID3u3 nfil!l'J 

<mJcfu. 2!2'D (l)J6m6GBCJ3c0@ 630<li00 g2BOn006mo 

nq)!l'J<mJcfu. 

13. ~m8c00e.il <lieJOnD6GBCJ3 LBOQJcfu <BTc)<li006mlCQJ 

CQJlmi\ eJCQJl~ c0,s6om1e.i mlo06glli eJOCQJmlc0,CJ3 

g2611s0cfuJCTnJ. c0,:)(1)6TT)6)(l}!l'J<mJcfu. 



14. State the law of multiple proportion and explain 

with a suitable example. 

15. What is the amount of HCl required to 

completely react with 200g of CaCO 
3 
according 

to the equation 

CaCO
3 
+2 HCl ----+ CaCl

2 
+ CO

2 
+ H

2
O 

16. Identify the property, responsible for the 

spherical shape of liquid drops? Explain the 

property. 

1 7. Density of a gas was found to be 5. 5 g/L at 2 bar 

pressure and at 25°C. Calculate its molar mass. 

(R=0.083 L barK1 moI-1
). 

(9 x2 = 18) 

Questions 18-28 carry 3 score each. Answer any 

8 questions. 

18. a) Calculate the pH of aqueous solution of 

0.01 MHCl. 

b) What are acidic buffer solutions? Give an 

example. 

19. Asume that the reaction given below is at 

equilibrium 

PC15CgJ ~ PC13CgJ + Cl2CgJ; MI= 124.0kJmoi-1
. 

Explain, how the following changes influence this 

equilibrium. 

a) Increase in temperature 

b) Increase in pressure 

c) Addition of neon gas at constant volume. 

20. The geometry of NH
3 

and NF
3 

1s 

pyramidal. 

a) Among the dipole moment values 

4.9 x 10-3° Cm and 0.8 x 10-3° Cm, 

which one corresponds to that of NH
3

. 

b) Explain the reason for the difference in dipole 

moment ofNH
3 

and NF
3

. 
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Paper Code No.: 17 
14. 0u331\½:Jlu3 @Ln.JO<li\½:JO©o'l:1® mlCDJ0o Ln.Jm'5<mo 

rul~ g20on006mcrun0l<mo rul(l()B00cOOJcfu. 

15. ~ 6ru@S @cfuOSJ<Om)101c006cm cn)(l}QJ:)cfu~ln.Jcfu00o 

200 l(J)Oo CaCO
3 

CDJ 600CDJl n.J4@6)J200CDJ6o 

Ln.JQJ@<Om)lcOOOffi:)QJ(/()~(l}:)CQ) HCl @CTR <BTc)~ 

@OJL<m? 

CaCO
3 
+2 HCl ----+ CaCl

2 
+ CO

2 
+ H

2
O 

16. LBOQJcfu<Om)J~lcfu~J@S <li(l)O~Ocfu~<mlc0@ cfu006m 

00CDJ (l)J6mo cml01.~,j01CDJ6cfu. 2!2'D (l)J6m@<Om) 

rul(l()B1cfu01c006cfu. 

17. 2 bar (l}@g<Om)leJJo 25°C g2'Dcili(l}:)QJ1eJJo 630J 

ruo<mcfu<Om)1@1 cruocmcm 5.5g/L ~6m. 

2!2 <m1@1 a: (2):) ~ :)@ (2):) Cf\) cfu6TT) c06):) c06) 6 cfu. 

(R=0.083 L barK1 moI-1
). 

(9 x2 = 18) 

18 111~@~ 23 (lj(j)(() c:~:J(l~(ilffiC/3cl)6) 1112cm cruc:cfb:J@ 

ru'l@o. aj} 6) CID m, 1 ~~ o 8 c: ~ :J Cl~ 6lIB C/3 cl)6) ~ am» 0 6) 111 

y,~ Cl))~ cfb. 

18. a) 0.01 M @ale.J1CDJ HCl e.ioCDJm1CDJ6@s pH 04e.i~o 

cfu6TT)c06):)c06) 6 cfu. 

b) (l3Tc) cru 1 cw 1 c0, 6llJ n.0 c3 e.i o CDJ m 1 c0,c,3 n© CTID06f0? 

630J g2BOn006mo nq)!l'J<mJcfu. 

19. PC15CgJ ~ PC13CgJ + Cl2CgJ; MI= 124.0kJmoi-1
. 

n© cm 00 cru cruo <m 6 e.i m@<Om) <mo@ !l' <mcm l 36~ 

0og6ID3u3 nfil6GB@m cruJow1mlc006cm6? 

a) g2rn<ili0orule.16~ ruc3rmmru 

b) 0@Bo c0,6ocrnc006cm<m 

c) cru_ol 0ru~ oo1 <m<Om) 1m3 ml a:CDJo6l1'8 ruo<mcfuo 

a:~@cOOJCTn<m. 

20. NH
3

, NF 
3 

nfilcmlrucrnc0@ n.Jl00lcwl@CTR ~c0,~ 

<m1CDJ06mJ~<m. 

a) 4.9 x 10-3° Cm, 0.8 x 10-3° Cm nfilCTn1 

6)6)(\l)(lin.J:)c,3 6)(2):)(l}CTRV 02e.i~ 6(ffi ~1m3 

nm <mo6m NH
3 

CDJ 6 a:scm? 

b) 2!20JCDJ1m3 @06 cmamccmcrnc0@ 0a:gcmla:m 

c00ou3 g2CDJ@cm 0 4e.i~o g2611sOcfuom6~ 
cfu006mo rul(l()B00cOOJcfu. 



21. Born - Haber Cycle is useful to calculate lattice 
enthalpies of ionic solids. Construct Born -

Haber Cycle for NaClcsr 

22. Define heat capacity. Derive the relationship 
between molar heat capacity at constant volume 
(Cv) and molar heat capacity at constant 
pressure (Cp) for an ideal gas. 
(Hint: ~U= Cv~T, ~H = Cp ~T) 

23. Balance the redox reaction given below by half 
reaction method. 

MnO4-CaqJ + SO2 CgJ----+ Mn2\aqJ + HSQ4-CaqJ 
(in acidic solution) 

24. (a) Given the standard electrode potentials of Ag, 
Hg, Mg and Cr. 

E
0 

Ag+/ = 0.80V 
/Ag 

Eo 
Mg2+ / 

/Mg 

-2.37V 

E
0 

2/4 = 0.79V Hg 
g 

E°Cr3+/ = -0.74V 
/Cr 

Arrange these metals in their increasing order 
of reducing power? 

(b) Arrange the species given below in the 
decreasing order of oxidation number of 
Nitrogen. 

NO
2
-, NO

2
, N

2
H

4
, NO

3
- . 

25. Give three important results observed regarding 
photoelectric effect. 

26. Sketch the shapes of3d-orbitals and mention the 
number of angular nodes present in them. 

2 7. An element A is having atomic number 13. 

(a) Write its electronic configuration, find the 
group to which it belongs 

(b) write the formula of oxide formed 
by A. 
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Paper Code No.: 17 
21. 6lJ 0-(BTc) a: CQJ 06m 1 c0, cruo CQJ 6 c0®6ID3 ~ 6@ s emg 1 m'5 

nq)® L.OOmi\o.Jl cfu6mc000c000® <li6llJ06Tm-<lin06llJ@ 

@@cruc001u3 crun00CQJc0,006fO. NaClcsJ @CTR 

a:6llJ06TT8-a:n06llJ@ @@cruc001u3 ml@(l}(l}lc006c0,. 

22. <moo.J wo0 l cm nfil@CTID@ mlc3 ru.~_flc00 6 cfu. cru_ol 0 

QJ~:) nJ (O)(ID())l@ei a:00~0@ (ffi:)o.J (1):) 01ill)CQ)60 

( Cv ), cru_ol00@g(ID())l@ei a:00~0@ cmoo.Jwo0l 

<mCQJJo (Cp) <m(l}(l}le.J6glli 6lllrn.Do ml@00006mo 

6)!1..l~Jcfu. 

(cru4!1..lm: ~U = Cv~T, ~H = Cp ~T)) 

23. nDOn.O OlCQJOcfuo'l:1® 01<m1 g2o.J<liCQJO(l)1~ <mO@!l' 

@c000 s 6 (ID()) 10 l c00 6 cm ol a: (\_l)Jcfu m'5 Lo.J ru@(ID()) 

m@(ID()) cru 01c0,01c006 cfu. 

MnO4-CaqJ + SO2 CgJ----+ Mn2\aqJ + HSQ4-CaqJ 
( <BTc)cn)l(\_l)lcfu 01(\_l)lCQJo) 

24. a) Ag, Hg, Mg, Cr nq)cmlruCQJ6@s ~o®a:(\_l)@(U) 

2!2elcfu<lil50(U) @o.J03®o'l:1~eJJcfuCJ3 !l..lJQJ@S 

mm8c0,lCQJl0lc006cm6. 

E
0 

Ag+/ = 0.80V 
/Ag 

E
0 

2/4 = 0.79V Hg 
g 

E 0 = -2.37V E 0 0 74V 
Mg2+ I cr3+ I = - · 

/Mg /Cr 

2!2'D a:eion06GB@~ (l3Tc)OJCQJ6@s mla:0ocfucru1c0, 

06m (l()c0®1 cfu4S6cm 01<m1CQJ1mi\ lcfu01c0,0lc006c0,. 

b) @@mLS@al@CTR 630cfucru1c0,06m cruo6l.J~ cfuJOCQJ6cm 

01 cm 1 CQJ 1 m3 cm o@ !l'@ c00 o s 6 (ID()) 10 l c00 6 cm ru@ CQJ 

lcfu01cfu01cOOJcfu. 

NO
2
-, NO

2
, N

2
H

4
, NO

3
- . 

25. <lin.OO<l:30 2!2elcfuLS1cfu Lo.J<s:)QJ(ID())l@m cruo6llJ 

rn.Dl~ Lo.JWOffi@\½:J3 04@ ml01cfu'l:16m n.O e.J6GBCJ3 

nq)!l'J<mJcfu. 

26. 3d 630@6llllgei6c0,~6@s ~cfu~<ml QJ0~ <BTc)QJ 

CQJleJJglli ~o(l)Je.J@ <liffiO(\_l)Jcfu~J@S nfil6)J2o 

n© L<m CQJ 0@6m@ cru 4 !l..11\½:I1c006 cfu. 

27. 'A' nq)cm 0 4eic0,(ID())l@CTR <BTc)<ligo0lc0,cruo6l.J~ 13 

~6)6TT)CTT) cfu0 6 <ml CQJ:)mi\ 

a) 2I2e.Jcfu<lilS06TT8 rulm~ocruo nfil!l'J<ml, nfil<m l(l)2\½:11 

eJ Jglli 02 eJ c0, 0:)6)6TT)CTT) c0,6)611s(ID()) 6 cfu. 

b) (l3Tc)<m1@1 @Ocfu@@cru(\_1)1@1 cru4ccmruoc0,~ru60 

nq)!l'J<mJcfu. 



28. Analyse the given graph and explain the variation 
ofionisation enthalpy. Give two factors which 
influence ionisation enthalpy. 

(8 X 3 = 24) 

., 
0 a 
~ 450 
..... 
l: 
•:f 

400 

Paper Code No.: 17 
2s. ~ 6ru@s @ahOSJ(ID())l0lc006cm l(J)OnJJ n.J0la:ooo 

(1) 1 cOO 6 ah CQJ 6 o (l3Tc) <li CQJ O 6m 1 ah (1)6TT) nq) cm LO omi\ nJ 1 
CQJJ@S ru~<mlCQJOITTo rulooB1ah0lc006ahCQJJo 
6) ~ ~ 6 ah (l3Tc) <liCQJ 06m 1 ah (1)6TT) nq)cm LOOmi\ n.Jl@CQJ 

mmw 1 ITTlcOO 6 cm 06ITT ne..i Sah6ID3u3 n© !l'J cm 6 ah. 
(8 X 3 = 24) 

350....___.__....,__...____..____.__~ 
0 10 20 30 40 50 60 

60 Atomic numbcr(21 

Questions 29-32 carry 4 score each. Answer any 

3 questions. 

29. The values ofKsP for two sparingly soluble salts 
Ni(OH)

2 
and AgCN are 2 x 10-5 and 6 x 10-17 

respectively. Calculate their solubilities and 
identify the salt which is more soluble. 

30. Explain the hybridisation of 'C' atom in the 
following molecules in detail: 
a) CH

3
-CH

3 

b) CH
2
= CH

2 

31. What is meant by hydrogen bonding? Identify 
and describe the types of hydrogen bonding 
present in o-nitro phenol and HF. 

32. Atomic orbitals are precisely distinguished by 
quantum numbers. 

a) Explain the three types of quantum numbers 
used to designate atomic orbitals 

b) Identify the following sub shells. 
(i) n = 2, 1 = 1 

(ii) n = 4, 1 = 0 (3 X 4 = 12) 
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2 9 III~ CID~ 3 2 (lJ 6) (1) C: ~ :J Cl~ 6lIB CJ3 cl)6) ITT :J ~ CT\) C: cfb :)@ 

ru'l@o. aj} 6) CID m, 1 ~~ o 3 c: ~ :J Cl~ 6lIB C/3 cl)6) ~ am» 0 6) III 

y,~ Cl))~ cfb. 

29. Ni(OH)
2 

, AgCN nq)cm1 a:eiCQJ<mJo ah6oru6glli 
e.JQJ 6m 6ID3 ~ 6@s KSP 04ei~o CQJ LOO lahr2lo 
2 X 1 o-s' 6 X 10-17 nq)cm16ID3@ITTCQJ06m. <BTc)QJ 
CQ) 6@s a: ei CQ) cmJ o ah@611s(ID()) 1, nm cmoGm nm g ru6 o 
ah4S6<mm3 <lieJCQJ<mJ0Jglli e.JQJ6mo nq)@ cml0l~ 
OlCQJJah. 

30. cmo@!l' cmcm 136glli cruoCQJ 6 c0<m6ID3~ 1m3 ah0@6llJ6TT8 
~g(ID()) 1@1 @@nDL6llJ1@@(U) a:cru n'l:1cm rul OOB 1 

ah01cOOJah. 
a) CH

3
-CH

3 

b) CH
2
= CH

2 

31. 6) 6) nD l (U) @al cm 6llJ m.D ITT o nq) cm O @ eJ CTID O 6m 

<BTc)@<m00oc006cmcm? o-@@ITTa:cson.01a:ITTo~le.160 
HF e.160 nmcm <m0o @@nDL(U)@alcm 6llJm.Dr2lO 

@6m@ cml0l~ol6TillID ruloo00oc006ah. 
32. (l3Tc)a:go0lah @0@6llJlge.16ah@~ ah~<m~00CQJl cml0l~ 

01CQJ6cmcm ahJ0611so cruo6l.J~ahu3 g2n.J<liCQJO(l)l~o6m. 
(a) (l3Tc)a:go0lah @0@6llJlge.16ah@~ Ln.J<m1ITT1w1ah0l 

c006cm 04cm6<m00 ahJ0611so cruo6l.J~ah@~c006 
ol~ rulooB1ah0lc006ah. 

(b )cmo@!l'@cOOOSJ(ID())l0lc006cm ahJ0611so cruo6l.J~ah 
~Jglli cru6DJ@n'l:1 ~ 6ah@~ cml0l~ol@6TITTID!l'J<m6 ah. 
(i) n = 2, 1 = 1 

(ii) n = 4, 1 = 0 (3 X 4 = 12) 



HSE I 

Qn 
No. 

1 

2 

3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

Scoring Indicators 

H20 

CO and H2 

Kp = 46.4 

d) 0.2000 
electron 
Lt 

Boyle's Law 
Statement of law 

Answer key 

Chemistry 

12x100 

% composition of C= 44 =27.27% 

32x100 

% composition of 0= 44 =72.72% 

(a) There is no force of attraction between the molecules of a gas. 
(b) Volume of the molecules of a gas is negligibly small in 
comparison to the space occupied by the gas 

molarity (M)= No. of moles of solute /Volume of solution in litres 
No. of moles of solute= molarity (M) x Volume of solution in litres 

= 0.5M x 0.5L = 0.25 mol/L 
Mass of NaOH required = 0.25 x 40=10g 

The production of dihydrogen is increased by reacting carbon 
monoxide of syngas mixtures with steam in the presence of iron 
chromate as catalyst 

CO(g) + H20(g) b7,1K ~ CO2 (g)- H2 {g) ll'IIHly~.;L 

For differentiating extensive and intensive properties 

For examples 

The blue colour of the solution is due to the ammoniated electron 
which absorbs energy in the visible region of light and thus imparts 
blue colour to the solution 
M +(x + y) NH3 ~rM(NH3 )_., i+ +re(NH3 ly 1-
Statement of the law 
Explanation using any one example 

The amount of HCI required to completely react with 100g of 

CaCO3 according to the equation= 73g 

Therefore the amount of HCI required to completely react with 

73x200 
200g of CaCO3 = 

100 
= 146g 

Surface tension 
explanation 

SET-A 

Detailed Score 
Score 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 
1 2 

1 
2 

1 

1 
1 2 

1 

1 3 
1 

1 2 
1 

1 
1 2 

1 
2 

1 

1 
1 2 

1 

2 
1 

1 
1 2 



17 M=dRT ½ 
p 

1 

2 
5.5g/L x 0.083barL/k/mol x 298K 

= 2bar 

68g/mol 
½ 

= 
18 a) pH= - log [H+] 1 

= - log(lxl0-2) = 2 ½ 
b) A mixture of weak acid and one of its salt with strong base 1 3 

One example ½ 

19 a) Increasing the temperature shift the equilibrium in the forward 1 
direction as it is endothermic. 
b) increase of pressure shift the equilibrium towards left (backward 1 3 
direction) where the no.of particles is less. 
C) If the volume is kept constant and an inert gas such as argon is 
added which does not take part in the reaction, the equilibrium 1 
remains undisturbed. It is because the addition of an inert gas at 
constant volume does not change the partial pressures or the molar 
concentrations of the substance involved in the reaction. 

20 a) 4.9 x 10-3° Cm 1 
b) in case of NH3 the orbital dipole due to lone pair is in the same 
direction as the resultant dipole moment of the N - H bonds, whereas 1 
in NF3 the orbital dipole is in the direction opposite to the resultant 3 
dipole moment of the three N-F bonds. The orbital dipole because of 
lone pair decreases the effect of the resultant N - F bond moments, 
which results in the low dipole moment of NF3 

1Ql Ql 1 

~~ ~~ 
F l 

Resultant diP-Ole moment Resultant dipole moment 
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Na'jg_l + 1 /2C1Jg) 
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Na l!l:) + 1 /2CUgJ 
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Na(s.) +1 /2Cl,(g) 

N~Cl(s) 

For each step 1/2 score 

For definition 
For derivation 

0 
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'd 

Na· (J,!) +Cl jg_l 

\ii 

For the correct calculation of oxidation state of each atom 
For balanced equation 
a)Ag+/Ag<Hg2+/Hg < Cr3+/Cr < Mg2+/Mg 
b)NOf >N02,>N02-, N2H4_ 
I) There is no time lag between the striking of light beam and the 

ejection of electrons from the metal surface. 
(ii) The number of electrons ejected is proportional to the intensity 
or brightness of light. 
(iii) For each metal, there is a characteristic minimum frequency, v 0 
(also known as threshold frequency) below which photoelectric 
effect is not observed 

Shapes of 5 3d orbitals 
Angular nodes, /=2 

a) ls22s22p63s23p1, group - 13 

b) A203 
Ionisation enthalpy decreases with increase in atomic number 
Any two factors- Nuclear charge, atomic size, shielding effect etc. 
AgCN --+ Ag+ + CN-
Ksp = [Ag+][cN-] = 6x 10-17 

Ni(OH)2 --+ Ni2+ + 20H-
Ksp = [Ni2+][oH-]2 = 2x 10-15 

Let [Ag+]= S1, then [CN-] = S1 
Let [Ni2+] = S2, then [OH-] = 2S2 

si2 = 6x 10-17 ' 

S1 = 7.8 X 10-9 
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1 
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1½ 
1½ 
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1 

1 

1 

2½ 
½ 
2 
1 
1 
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½ 

½ 
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3 
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3 
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4 



(S2)(2S2)2 = 2x 10-15, 

S2 = 0.58 X 10-4 1 

Ni(OH)2 is more soluble than AgCN. 1 

30 a) detailed explanation of sp3 2 
b) detailed explanation of sp2 2 4 

31 Explanation of hydrogen bonding 1 
Explanation of intra molecular hydrogen bonding in o-nitrophenol 1½ 4 
Explanation of inter molecular hydrogen bonding in HF 1½ 

32 a) For explanation of principal, azimuthal and magnetic quantum 1+1+1=3 
numbers 
b) (i) 2p (ii) 4s ½+½=1 4 
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