CHEMISTRY CAREER POINT

CHEMISTRY Code: SS-41-Chem
PAPER & SOLUTION

Time:S% Hours M.M. 56
GENERAL INSTRUCTIONSTO THE EXAMINEES: :
1 Candidate must writefirst his/ her Roll No. on the question paper compulsorily.
2 All the questions are compulsory.
3. Write the answer to each question in the given answer-book only.
4 For questions having mor e than one part the answersto those parts are to be written together in
continuity.
5. If thereisany error / difference/ contradiction in Hindi & English versions of the question paper,
the question of Hindi version should betreated valid.
6. Q. Nos. Marks per questions
1-13 1
14-24 2
25-27 3
28-30 4
7. Question Nos. 21, 27, 28, 29 and 30 haveinternal choices.
SECTION-A
Q1 Which type of semiconductor isformed when Arsenic is dopped with Germanium ? [1]

Sal. When Asis dopped with Ge p type semiconductor is formed.

Q.2 Write definition of osmotic pressure. [1]

Sol. When two liquids of different conc. are separated by SPM, solvent flows from low conc. to high conc.,
amount of external pressure required to be applied on conc. side to stop movement of solvent in known as
osmotic pressure.

Q.3 Draw alabelled diagram of dialysis method, for purification of colloidal solutions. [1]
Céllophane bag

—<——H)0
Sol. e/ s Aty e
S
To enhance process of dialysis electric field isapplied it is known as electrodialysis.
Q.4  Write electronic configuration of Chromium (Z = 24). [1]
Sol.  Cr(24) = 1s° 25* 2p° 35* 3p°® 3d° 4s"
Q5 Write name and symbol of one transurenic element. [1]
Sal. Element formed by decomposition of uranium is known as transurenic element

9aNp Neptunium.
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Q.6 Write general oxidation state of Lanthanoids. [1]
Sol. Genera oxidation state of lanthanidesis +3
Q.7 Write IUPAC name of the following complex compound.
K3[Fe&(C204)3] (1]
Sal. Potassium trioxalatoferrate (I11)
Q.8 Write chemical equation of Wurtz reaction. [1]
Sol.  R-X+2Na+X-R —2YE™ , R_R +2NaX
[Alkane]
EX.  2CHg—CH,—Br —5-gm—> CHg—CH;—CH,—CHjy
(n-butane)
Q.9 Write full name of DDT. [1]
Sol. DDT = Dichloro-Diphenyl Trichloroethane
Q.10  Write IUPAC name and chemical formula of Acetone. [1]
Sol. O
Il
CHs—C—CHs (Formula)
Propan-2-one (IUPAC Name)
Q.11  Writethe formulato determine 'weight average molecular weight' of polymers. [1]
2
Sol. (M) = Znmy
zn;m;
Q.12  Write Fischer Projection Formula of erythrose sugar. [1]
Sol.
O
Il
C-H
H OH
H OH
H OH
H
Q.13 Which chemica substance isfound in musk, excreted by male musk deer ? [1]
Sol. Pheromones
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Q.14

Sol.

Q.15

Sol.

Q.16

Sol.

SECTION-B
(A) Draw aneat and labelled diagram of "blast furnace”.

(B) What istherole of Silicain the copper metallurgy ? [1+1=2]
(A)

Cup cone feeding system

Reduction zone (450-750)
Slag formation zone (1273-1573)

Fusion zone (1573-1773K)

Combustion zone 2173 K
________ =1 Molten metal

(B) SiO; isused as flux which remove FeO into slag FeSiO;

FeO + SiO, > FeSiO,
(Slag)

(A) Copper shows electrical conductance in solid as well as molten state whereas copper chloride shows
electrical conductance only in molten state. Give reason.

(B) Draw adiagram of "two dimension square closed packing". [1+1=2]

(A) In case of Cumetal free e are present which conduct electricity in both states.

Where asin CuCl, ions conduct electricity which become free under molten state only.

(B)

(A) Generaly solubility of gasesin liquids is decreases as increasing temperature. Give reason.

(B) How many gram of NaCl is required to make 200 mL aqueous solution of 5% (w/v) NaCl. [1+1=2]
(A) Dissolution of gasin the liquid is an exothermic process with increase in temp. solubility decreases.
W Mass of solute(g) x100

(B) %—- :
\% Vol.in (ml)
5= X x100
200
x=10g
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Q.17 (A) Draw alebelled diagram of 'Standard Hydrogen Electrode'.
(B) Fue Cells are better than other cells. Give any two reasons. [1+1=2]
Sol. (A)
Glass tube —> ———<—H,g (1 bar 298k)
H.(g, 1 bar)/H*(ag, 1M)
Pt wire
- Eééf:rogated black Pt.
s
— 1M Acidic soln
(B) * Efficiency of fuel cell ishigh.
* No harmful emissions are released.
Q.18 Onthe basis of valence bond theory explain the oxidation state, hybridisation, geometry and magnetic nature
of metal in complex [CoFg]*". [2]
Sol.  (CoFe)™
X+6(-1)=-3
X=+3
3d 4S 4P 4d
co=[Ad 1| 1111117
in the presence of F
3d 4S 4P 4d
co=(aq | 1111111
- _/
p
Sp
outer hybridization.
* Dueto unpaired € paramagnetic in nature.
* QOctahedral Geometry
F‘
F ls F
Co
= A T A -
F‘
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Q.19 (A) Arrange the following alkyl halidesin ascending order of their reactivity towards SN* reaction
7
CH3X, CH3—CH,—-X,CH3—CH-CH3 ,CH;-C-X , (X =Same)
I I
X CHj3

(B) Complete the following chemical reactions and write the products.
(i) CH3—CH,—Cl + KOH (Alc) ——
(i) R— CH = CH, + HBr —Fexice [1+1=2]
Sal. (A) Ascending order of their reactivity towards SN*
FR-X > 22R-X > 1°R-X > CH3-—X

T

CH;-C-X >CH3—(|:H—X > CH3;—CH,—X > CH3-X
|
CHs CHs

(B) (i) CH3—CH,—Cl + KOH ——» CH,=CH, +KCl + H;0

(alcohoalic) (Ethene)
P
.. _ Peroxid
(i) R—CH =CH, + H-Br — ¥ R_CH-CH,
Alkyl bromide

«—— Anti Markowni Koff'sRule ——

Q.20 A solution of copper sulphate electrolysed for 20 minute with a current of 1.5 Ampere. Calculate the mass of
copper deposited at the cathode. (F = 96500 C) [2]
Sol. W=t
F

63.5

= ——x15%x20x60=0.5920.
2x 96500

Q.21 (A) Arrange the following compounds in the descending order of their reactivity towards nucleophilic
substitution reaction.
CH3CHO, HCHO, CH3COCH3
(B) Alkanoic acid have highest boiling points. Explain.
OR
(A) Arrange the following carboxylic acid in ascending order of their acidity.
Benzoic acid, 4 - methoxybenzoic acid, 4 - nitrobenzoic acid.
(B) How will you distinguish between Aldehyde and Ketone by chemical test ? [1+1=2]
Sal. Reactivity order towards nucleophillic substitution reaction
O O ICI)
(A) H—g—H > CHg—QZ—H > CH3;—C—CHg;
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Q.22

Sol.

Q.23

Sol.

(B) Alkanoic acids exist in dimeric form by hydrogen bonding due to H-bond carboxylic acids having high BP

V4 N
R—C /C— R
AN o— H- O 7
OR
(A) Acidic strength order

0 i |c|) Il

I I ..

N@C—OH > C—OH > CHQ C—OH
O/

(B) Due to reducing nature aldehyde gives Tollen's test while ketone not

O O
R Cp AOSNON o (o Ag
(Tollen's reagent) Silver

mirror

It's also known as silver mirror test.

(A) Write the name of monomer unit of polymer used in non-stick surface coated utensils.
(B) Give an example of each of Homopolymer and copolymer. 2]
(A) Tetraflouro ethylene

F-C=C-F
[
or
F.C=CF,
(B) Poly ethylene or PVC or PVA ] Homo polymer
Poly ester or Terylene or Nylon-66 ] Co-polymer

(A) Which conformer has higher energy in the Sawhorse projection formula of ethane and why ?
(B) Racemic mixture are optically inactive. Give reason. [1+1=2]
(A) Eclipsed conformer having maximum energy due to torsional strain [strain due to repulsion between

bonding electrons]
H H
| |

C

/C\ / \
H H H H
Eclipsed [SAW-HORSE projection]
(B) Recemic mix is equimolar (1 : 1) mix of opticaly active enantiomeric forms Recemic mix is optically

inactive due to external compensation [Both active forms d and ¢ counter balance the rotation of pp/]
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Q.24

Q.25

Sol.

Q.26

Sol.

(A) Aspirin should not be taken in empty stomach, why ?
(B) Write any two differences between dyes and pigments. [1+1=2]
(A) If aspirin is taken in empty stomach, it can cause stomach irritation, followed by a stomach ache. This
happens because there is low acid level in the stomach which get maintained by the intake of food to
dissolve the aspirin.
(B) Dyes Pigments
i) Most of dyesare organic Most of pigments are inorganic
ii) Dyes have direct affinity to textile material They have no direct affinity to textile material

SECTION-C

Read the given paragraph and write answers of the following questions.

When any solid substance is kept in contact with liquid or gas, then liquid or gas are more adsorbed on the
surface of solid rather than bulk. The process is known as adsorption. It is different from absorption. Many
gaseous reaction occurs in the presence of solid catalyst. Catalyst is a chemical substance which change the
rate of reaction without undergoing itself change. This phenomenon is known as catalysis.

(A) Write any two differences between Absorption and Adsorption.

(B) Write any chemical equation of heterogeneous catalysis.

(C) Write the name of Zeolite catalyst used to convert Alcohol to Petrol. [1+1+1=3]
(A)
Absor ption Adsorption
(1) Gasor liquid get equaly distributed at the surface aswell asin | Gas or liquid Get absorb at the
the inner bulk surface only
(2) Itisabulk phenomenon It is a surface phenomenon

(B) 2SO0, + O, —2*VY20s 4 550,

(C) ZSM -5

Read the given paragraph and write answers of the following questions.
Protein is very essential for the growth, development and maintenance of living systems. Proteins are natural
polymer of c-amino acids. A definite sequence of amino acids form a specific protein. Two or more than
two amino acids bind to give peptide bond. Proteins are polypeptide, which loses its biological activity by
physical or chemical changes.
(A) Explain essential and non-essential amino acid with example.
(B) Explain denaturation of protein. [2+1=3]
(A) Essential Amino acids : 8 amino acids which are not synthesised in human body said to be essentia like
valine, iso-leucine etc [obtained from food]
Non-essential amino acids: Amino acids which are synthesised in human body eg. aanine, glutemine.
(B) Denaturation is a process in which proteins lose the quatemary structure, tertiary structure and secondary
structure which is present in their native state, by application of strong acids or bases or an organic
solvent like alcohol.
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Q.27  (A) Complete the following equations and identify A and B.
R—C—NH, Br, + KOH > [A] CHCI3+KOH, [B]
I
O

(B) Draw the resonating structure of Urea
OR
(A) Complete the following equations and identify A and B.

CeHsNO, Sn;ECl N [A] NaNO,+HCl [B]

(B) Draw the resonating structures of Aniline. [2+1=3]
Sol. (A)
O
R_C- NH, 22K 5 R NH, =55 R NC
[A] [B]
(B)

Sie s
NH,— C Y NH, «<—> NH,-C U\JHZ

OR
(A)
(Nirto benzene) (Aneline) (BDC)
(B)
@HZ NH2 i\]HZ
Py
<>
S-
SECTION-D

Q.28 (A) Write definition of order of reaction.

(B) According to collision theory, write two main barriers for any chemical reaction.

(C) Show that, In afirst order reaction, time required for completion of 99.9 % is 10 times of haf life.
(log10=1)

OR

(A) Write definition of Molecularity of reaction.

(B) According to collision theory, write name of two factors which increases the rate of reaction as
temperature increase.

(C) Show that in a first order reaction, time required for completion of 75 % is twice of half life of the
reaction. (log 2 = 0.3010) [1+1+2=4]
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(A) Power or exponents to which conc. of reactantsisraised in the rate law is known as order of reaction.
(B) According to collision theory —

(i) Molecules should collide with each other

.. rate o collision freg.
(ii) Only activated molecule upon collision form products.
(iii) Collision is effective if molecules collide in a proper orientation
2.303

©) tyz= C

o = 2308 | 100
NI T K 0.1

_ 2303

log 2 ..(1)

log 10°

- 2308 3log 10 ..(2
K
From equation (1) & (2)
tog.0% = 10 X ty2
OR

(A) No. of molecules colliding with each other in a balanced elementary reaction to form product is known

as molecularity of reaction.
(B) Astemperature increases

(i) Caollision frequency increases and therefore rate of reaction increases

recZ

(i) No. of activated moleculesincreasesr o« No. of activated molecules

& — g EaRT
No
2.303 a
©) tuz= log —°
K ag
ao -
2
= 2'303log 2 (D
2.303 a
{7506 = log L
K 3
=@Iog4=@.2I092 ..(2

... from equation (1) & (2)
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O

.29  (A) Molecular formulaof oxygen is O, while sulphur is Sg why ?
(B) Explain with chemical equation - what happens when slacked lime reacts with chlorine ?
(C) Complete the following reaction.

C;HsOH + PCls ——
(D) Draw structure of XeO3
OR
(A) H.Sisgaswhile HOisliquid. Why ?
(B) Explain with chemical equation - What happen when white phosphorous is heated at 473 K and very high
pressure ?

(C) Complete the following reaction :

XeFg + 2H,0 ——

(D) Draw structure of HCIOy. [1+1+1+1=4]
Sol. (A) Dueto small size pr — pr bond is stable.
- O=0isformed.

AlsoS-S B.E. >O-0OBL.E.

. S—Sismore stable and catanation tendency of sulphur is more.
(B) Cl, + Ca(OH), — CaCl, + Ca(OCl), + H,O
(C) C;HsOH + PCls » C,H;Cl + POCI3+ HCI

ethylchloride

(D) Xé=—o Pyramidal shape & sp°Hybz.

OR
(A) Dueto H-bonding

(B) P, —2E 5 B black Phosphorous

high pressure
(C) XeFs + H0 — XeOF, + 2HF
X€OF, + H,0 — XeO,F, + 2HF
XeOsF; + H0 —> XeOs + 2HF
(D) HCIO,
I
HO— Cl \:o sp° Hybz.

& o
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.30

O

Sol.

(A) Write the mechanism of dehydration of ethanol to form ethene.
(B) Give the name of Enzyme used to convert glucose into ethanol.
(C) Write chemical equation of phenol with chloroform and KOH.
OR
(A) How to convert methanol into ethanol ? Write chemical equations only.

(B) The mixture of alcohol and Ether, used in place of petrol, is know as ?

(C) How will you obtain p-hydroxybenzal dehyde from phenol ? Give chemical equation.

Conc.
(A) CHy—~CH —~OH — 55— CH, =CH, +H0

165-175°C Ethene
Mechanism :

Step-|
:OH He

|
CH3—CH2 _I_'CH3—CH2 (l) H

H,SO, H rds
@
CH3 - CH2 + Hzo
Step-II
H

~N @ H,O:
CH,—CH, ———— CHj=CH,+ Hs0®

base
(B) Glucose —2™= 5 C,Hs0OH + CO,

(©)

oH O
C—H
AICKOUR +3KCl + 2H,0
CHCI3

Salisaldehyde
Reimer-Tiemman formylation
OR

(A) CH3—OH — 5 CH3—CH,—OH

CH; — OH]—"22> CHz - Cl —=> CH;-C=N
AH(<AH)

€—— CH3; - CH;-NH>

NaNOz

| CHa— CH, - OH |<5

(B) It isknown as Natalile.
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©

OH
@OH —’A(I;ZIOH Reimer-Tiemman Reaction
I(|:— H
)
or
OH OH
HoNena Gattermman Formylation
AICI,
IC|:— H
@)
or
OH OH
_’HACEIC = Gattermman Koch formylation
3
%— H
@)
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