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DEPARTMENT OF CIVIL ENGINEERING
RAJSHAHI UNIVERSITY OF ENGINEERING & TECHNOLOGY
B3.Sc. Engincering First Year Odd Semester Examination, 2018

; Chem 1101
Chemistry-1

Full _ma(rks: 72 , Time: 3 Hours

X
(an)
= N.B:i- . (i) Answerany SIX questions, taking THREE from cach seetion,
(i) Figures in the margin indicate full marks.

(i) Use separate answer script for cach section.

{

- , SECTION-A

i
Q.1(a) Bricfly outline the enginécring materials.
(b) Differentiate between additives and admixtures of cement. Give suitable cxample for cach.

! for hydration of cement is equal to 38% by weight of cement.

Q,2(a) Explain Zeeman cffect as a shm'lcoming of Boh'’r theory. How this can be explained by
using quantum number? |

i (b) Electronic configaration:of two clements is 3d*4s? & 3d°4s'. Predict the position of the
i clements in the modern periodic table. Explain the deviation of Aufbau principle between
- ‘ : 111c_clcclromc configuration and why.

. (¢) Definc “node™ and “nodal planc™.

clements can be used to determine ionic/covalent character of compounds.
(b) Expiain the periodic variations of clectron affinity with exceptions. .
(c) Write a short note on “normal elements”. . :

| Q.4((af)/ Definc hydrogen bond. Hjustrate on various kinds of hydrogen bond present in molecules.
b M Write out the propertics, of ionic compounds. What are the criteria of formation of ionic
bond?. !

) hoth are in the saine group of periodic table- Explain.
~ (d) Explain why metallic sulfides are less soluble than the corresponding metal oxides,

SECTION-B

constant for a reversible reaction at equilibrium.

action and deduce the equation of cquilibrium constant for this reaction.
(c) Define the term ~degree of dissociation™.

L - -

21) Differentiate between gel and emulsion. Discuss on clastic and non-clastic gel with specitic

example,

(7 Explain how positive and ncgative culloidal purticles of AgCl can be obtained?
Bricfly describe on the purification of colloid by dialysis method.

(d) Explain the mechanism of removal of suspended particles from water,

QP(a) Define colloids and colkéidal solution. Write dowu the propertics of colloidal solution,
(b) Describe at least two methods for colloidal solution preparation.
(c) State and explain Osmotic pressurc of dilute solution, *

Q{ Write Short Notes: (Anyflhrcc)
(a) Bohr’s atomic model with limitation.
(b) Electron alfinity.:
(¢) Water as future fuel.
«) Half-life of 1*' order reaction.
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(c¢) Mustrate the reaciions of cement with water. Proof that the total amount of water required

Q[w/(a) Define clectro-negativity. Explain how clectro-negativity difference between  bonding

(¢) Sn (1) compounds are strong reducing agents while Pb (I1) compounds are weak, although

Q.5(a) Explain the qualitative and quantitative effect of tempcrature on the value of cquilibrium -

(b) The industrial production of lime involves the following chemical reaction:
CaCO;(s) é Ca0 (s) + CO3 (g). What type of equilibrium it is? Apply the law of mass
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(1) Answer SIX qucslions‘, taking THREE from cach section,
© " (i) Figure in the margin indicates full marks.
(i) Usc scparate answer script for cach section.
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€ Q.1(a)
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Q.5(a)
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Q.6(a)
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(b)

Describe the wave mechanical concept of atom.

|
|
|
'
)

SECTION-A

Explain how the cnergy of an electron can be determined.

Write a short note on norma

!
]

| elements and transition elements,

Time: 3 Hours

Describe a suitable m:ethod for the determination of ionic radius in crystals,

Define ionization potential, Explain how ionization potential can be applied to determine
the metallic and non-metallig character of elements in the periodic ;able.

Discuss about the structure based classification of silicates.

Define density and specific gravity of solution. Under what condition both will be cqual?
A tommercial sulfuric acid reagent is labeled as 96%, with specific gravity of 1.48. Calculale

5.00
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3.00

6.00
3.00

3.00

the amount of the cmnmerciall reagent requircd to prepare 6M solution in 100ml volumetric

flask.

i
Briefly describe the compositi
_ rapid hardening cement. |

Point out the fcatures of field test of ccment.

Describe the construction of rotary kiln. Assign the chemical changes that take part during
 the burning of raw materials in rotary kiln,

)
i
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|
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SECTION-B

Exbléin why - chemical cquilibrium is a dynamic state, mathematically.
For the following reaction

Explain why — water is a pol

250, + O,

= 250,
!

!

AH = - 96.23 kj mol™
Derive the equation for K, aﬁd K and also find the effect of temperature and pressurc on
the reaction. e

Wﬁfé down the propertics of :chemical equilibrium.

y . . . ! i
water affect civil engineering structure?

Explain what happens when
a solution pf FeCly is added to

M
-

a solution cf excess AgNQj is added to a solution of NaCl

a precipitate of Fe(OH);.

Draw the electrical double layer formed in cach casc.

Explain how clectric potential can be applied (i) for identification of charge of colloids
and (ji) for purification of colloids.

Differentiate between lyop‘hilliic andvl'yohpobic colloids.

= 9. | .
- Write short notes on the followings:

Y

on, property and applications of rapid hardening and extra

ar compouhd. How can water be used as a “fuel for future”?
Define capillarity of water. Derive the equation of capillarity. How can capillarity of

5.00
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2.00
© 7.00
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}2.0

(i) Henry’s cquation (ii) Zero order reaction (iii) Properties if ideal colloidal solution
|

(iv) Sols and Gel preparation |
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Qé’: ( ) Full marks: 72 3 Th“,C: 3 Hours
(Ci ES !
:,« ;3, / N.B:- (i)  Answer any SIX questions, taking THRELE {rom cach section.
.j(g{: I (ii)  Figures in the margin indicate full marks, s
b (iii) Usc scparate answer script for cach scclif)n.' €A T
. (]j L] (iv)  Assume reasonable value for any data missing. s v frsifie v
- S ] § CHidlIs 09DRR-09040¢
S r i
(TS n SECTION-A :
ORI . ! - -
‘]";"- A5 87 9)(/3) Discuss Rutherford’s a-particle experiment, What kinds of information can you get from it? 4 E:.O
i (D 1 (b) State and explain Hund’s principle with example. 2 3.0
ot (c) From clectronic configuration, find the positions of following clements in periodic table, 4 4.0
# As, Se, Sr, Ba )
} Q.2 (a) State and explain the rules of filling up of orbitals with clectrons. : 6.0
4 (b) Prove that the total number of electrons in a main cnergy shell is equal to 247, 4.0
! (c) Explain the origin of fine structure in the structurc of hydrogen atom by using Bohr-Sommerfeld's 2.0
. atomic model. !
i "/Q.B (a) Define variable clcclrovz;lcncy. Explain why some transition and non-transition metals show v ariable 6.0
i . electrovalency. i '
4 +(b) Bascd on hybridization, explain the structure of the followings((i) SO4%, (ii) NIl 4.0
@ " (c) Point out some importantl characteristics of coordinate compounds. T 2.0
\94(13 Discuss the function of a&lditivcs used in the manufacture of cement with examples for cach. 4.0
5 _V-.’;(b) Point out the approximate oxide composition limits of ordinary portland cement. Explain how they | 10

affect the qualitics of cement. .
*2 (¢) Explain how sulphate attack affects the durability of concrete mass. Point ont the criteriz of sulphate
P resisiing cement,

SECTION-B

%) Name the dispersion methods used for the preparation of hyophobic sols. Describe the Bredig’s g 5.0
method for the preparation of sols of noble metals.

! (b) Describe how the charge bearing the colloidal particles can’ be determined. Explain the crigin of 5.0
i clectrical charge on the colloidal particles.
- @ Define ‘gold numbet’. | , 2.0
/ﬁ(a) Define chemical cquilibripM 7 f’(@h'h"’h 2.0
B (b) ' For the following reaction ad + bB + ....c.e.. & mM + nN + A, 7.0 17)
Derive the equations for K, K¢ and K, and what is the geaction between them?
(¢)  Find the effect of pressure and volume for the following chemical reaction PCls ¢ PCly 1 Ul 30
Q.7(a) Define colloidal solution and propertics of a ideal colloidal solution. 4.0
(b) Definc heat of solution and how can you determine heat of solution experimentally? 5.0
(c¢) Find the mathematical rclzilionship between molarity, molality and normality. . 3.0
AQ.8(a) Differentiate between order and molecularily of a reaction, Discuss the importance of study of 0
/ chemical kinetics. -
(b) Describe the characteristics of first order kinetics. Illustrate a suitable method for the st of fist 2.0 4
order reaction, i
(¢) Benzene diazonium chloride decomposes in the presence of water according to the fiist order 10 2

kinctics. If the velocity constant at 25°C is 2.8x 10 min”, and the activation energy is 11.9kealmol”,
find the velocity constant at 35°C.
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+ Times 3 Hours

(1) Answerany SINX t]l\hsll(xl\s, king THRED from each sectlon,

(i) Figures in the margin indicate full marks, Vi W 3
(iti)  Use separate answer seript for ench section, als
' 6 . ' Y q
(iv)  Assume reasonable value {orany data missing. : W !
i " 7
s : 7} 0 12710
| \ ' A
! SECTION-A

e i,: nfrefdla A
Explain (0 1) rule. } ngz "5‘5:‘;7-06\0“0”

Find the valuc of. radius and energy for hydrogen atom when N =4

Deduce l)c-brogl.ic‘s cquation.

|
Briefly Describe the long I'o;rm of periodic table, What are the shortcomings IF long form of periodic table?

Define electron alfinity. I’.xpluh\ the period varatons of this property of atoms.

!

Define the followings with t;hcir function : (i) Mortar (iii) Conerete (iii) Reinforced conerete

Bricfly describe the water r'z.:quircmcnls for hydration of cement. What happens if the amount of waler is more
or less than the specificd nn'}ounl? .

Describe the specifications of rapid hardening cement and sulphatc resisting cement. Point out the specified
applications of ecach. 1

Define the soundness test o(ccmcnl

|

Bricfly describe the inert pa‘ir ¢lfect when we move from top to bottom in a periodic table.
Define covalent lmml.;lixplz;in \\'hy'cuvuli:lil bonds are called nonspolar bond

Based on variable cn\';llcl\C)}- show that SF, exits but O does.not exit.

1,0 is liquid but 11,8 is gns-:\vhy. ‘ i

|
|
! e - 4 .
i SECTION-B )
| '
Define rate and order of; rcmslion
How can you determine the furdcr of a reaction by half-life method?

For 2A— Product, Find lhc;equalion for rate constant and show that half-life is inversely proportional to the

]
inltinl concentration of renctant,
2l

Detine molarity, normality and molality,

Classify solution with ckmnﬁlcs.

Discuss the propertics ofcol,'pidal_solulion. /

State Henry's law. J ]’ . ’
|

Name the methods applicd l‘:)r the preparation of colloids, Describe the eleciro dialysis method of purification

of colloids. |

Define Nocculation value ‘.and gold number, Explain the fallowing propertics of gel: (i) Thixotropy

(ii) Syneresis (iii) Imbibiliun; ' :

Mention some important applications of colloids.

Short note: (Any three) g & axd
(a) Bolir's atomic model (h) Hydrogen bonding

( ¢) Zero order reaction  (d) Propertics of waler,

i
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Lo Chem 1101 !
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Full marks: 70 | ' Time: 3 Hours
# R '
?FE 7 N.B:- (i)  Answer any SIX quwlxons taking THREE from cach scction.
ApR (i) Figure in the margin indicate full marks. -
(iii)  Use separate answer script {or cach scction, G §TL
v b fe satH
i g anaot
) LHR-C A A0
1 SECTION-A s o2
Ayl
e N-Q.1(@)  Explain the uncertainty pnncxpln, How does it limit the description of the location of
g ; clectrons in an atom? | 3.67
o (1)  Write dewn lln’clucllomc conﬁg,umlion of the following clements in their ground state and — 3.00
g exited state: Ni*, Cr, Cu, :
(c) Explain how the lollowmg tules affect the filling up of oxbxlals with electrons: (i) Aufbau 5.C0
principle, (i) Hund’s rule of maximum multiplicity.
! : .
1
i *. Q.2(a) Explain why the long form of periodic table is more clear than the Mendeleels periodic 5.67
$ 1 table.
. b D;whm ionic radii. /\rrangc the following ions in the increasing order of their ionic radii: o
h (b) Fe?*, Mn*, Co ™ i . 4.00
i (¢)  Definc ionization potential. Explain which one has larger ionization encrgy: Be, B. 2.00
'. E '
» N w I
b « Q.3(a) Define chemical bonding, 1.00
5 : (b) Explain molecular orbital theory and draw the molecular orbitals of NO and CO and also .00
t find the bond order and magnetic property for these molecule, = *:
& (¢) Find the limitations o[‘ouev, ruic fm co-valent bonding with examples. 4.67
1
{ i
§ Q.4(a) Define dielectric constant of water, 1.00
(b)  Define surface tension and capillarity of water, 3.00
Y (c)  Derive an cquation of surface tension for a capillary tube. i 5.00
: (d)  Whatis the civil engincering aspect of ground water capillarity? 2.67
SECTION-B
4 ~Q.5() Deline order and molccularity of a chemical reaction. . 3.0
f (b)  How can you determine the order of a chemical reaction by half-life method? 4,00
(¢)  Define 2nd order reaction with example and d(.uvc the cquulnon of rate constant lor single  4.67
' * component. (2A— pxoduc()
1 "
{ Describe the LhLHlILd] method of preparation of colloids. .00
IExplain the optical property of colloids. Why the property is not observed in true \olunon\’ 407
Explain the Hardy-Schulze rule for precipitation ol colloids, 3.00
Define cement. 1.7
Write a short nole on scllm;, and hardening of cement. €.00
With flow-diagram, (lw‘uhc the industrial nmnulublmu ol cement, 0.00
Define chemical equilibriunm, - : 100
What is relotion between]Kp and Kx? 1.o0
Derive an equation showing the influence of temperature on equilibrivm constant, 0-01/’
3.67

Caleulate Kp and Ke for the following reaction- Na+ 311y %5 2NH,

et
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"What is chemical cquilibriurr’x? Point out the characte

- State Pauli’s exclusion princip
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Full Marks: 70

i
(i) Answer SIX qucslioiw, taking THREE from cach section,
(ii) Figure in the margin indicates full marke.
(ii1) Usc scparate answer script for each scction.
(iv) Assume reasonable value for any data'not given.
| .

‘ .
: SECTION-A
! i .
Define colloidal solution. Discuss the characteristizs of lyophobic and lyophillic colloids,
Explain how colloids act in purification of water and air. :

What is clectro-osmosis? i
A two component solution ‘AB’ was preparcd by dissolving component B in A, where both A & 13 may
be solid, liquid or gas. Discuss ihe methods of expressing the composition of B in AB.
Describe the preparation of 100 ml of approx. 6.0 M HCI from the commercial concentrated reagent.
The label on the bottle states that the reagent is 37% HCI and has a specific gravity of 1.18.

! ! .

What is meant by ratc cquntiofn? Meation the significance ;)f rate equation.
Give a suitable cxample of ps‘eudo-unimolccular reaction. Why it is 0 called?
Deduced the rate cquation of & first order reaction: 2N,05(g) &»'A ANO4(g)+0x(8)

Mention diffcrent mcthods of‘sampling in the study of chemical kinetics.

ristics of chemical equilibrium.
State law of mass action. Derive the expressions for Kp and K, for the following reactions:
i) PCls & PCl3 +Cly '

ii) Ng + 0y @ 2NO

| SECTION-B
H
t body emits radiant energy not as continous waves but as

What is cmission spectra? Explain why a ho
small packets?

! ,
What is azimuthal quantum'r")u s obtained from this quantum number.

mber? Point out the information
ber of electrons in a given orbital is 2.~

le and show that maximum num

What is modern periodic law? Give 2 brief account of modern periodic table.
and ‘effective nuclear charge’.

Explain the terms ‘Shielding effect’

A neutral atom of an element has two K, eight L and five M electron:
(i) Total number of S-orbitals, (ii) Total number of P-electrons,
(iv) Total number of paired clectrons, (v) Total number of un-paired clectrons,

periodic table. i

s. Give the following informationsi
(iii) Total number of d-electrons,
(vi) Position in the

What do you understand by ‘stablc configuration? What are the ways by which an utom can attain
stable configuration? i

Explain the followings: '

i) lonic solids are highly brittle

ii) Watcr has maximum density at 4°C

iii) Mctals are opaque and have lustre or color,

‘What is hydrgen bond? |
|

What is meant by sulphute‘. attack in cement? How docs it occur in co

-applications of sulphate rcslisting cement.
for the manufacturiag of ceme!

ent temperaturcs curing cement manu
d cement? .

nerete structures? Mecntion some

1? Discuss critically the reactions take place
inside the rotary kiln at differ facturing. '
What do you mean by unsoun

The End
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(j;/ q RAJSIIALI ||N|\’l Ixﬁl FY OF FNGINFERING & FECHNOLOGY
,éf/ I.Sc I m'nuum;, lest vem st Semester Examination, 2012
& | [ ' it !
TN |+ B !
v e 6 ; b oensly CHo T
Lo ) S : o Chemiglry - 0 l
\ 4 St i i ' i
: \ . |
Full Marks: 70 : : Thue: 3 Hours
:< ‘/'J N " . g ' ' e . ' ‘ L
— A LA (1) Amswe oI N (|||ueu|nnu. taking THREE Wrom each seetion,
( 1 (= (i) Fipree o the marpin indleates fall minhs, . C/(ﬂ
(&= < (i) s sepanate answer seeipt o eieh sgetion,
> = (iv) Ansume reasonable vilue Tor nny diininot given,
o r' / e : | * 4. . gt
“ (> | SECTION-A
.(‘\\ 2 S | . '
) - s i P g 5 .
i :’lm)«ﬂ(ml}/n-m order reaction? Deduge the rpte equation of zero order reaction,
" . ; ' ‘
) > ; o 1 i ; ; Ay ’ 0
, e ( crive o seeond order rate equation for the reactiolr 28 =+> product. Explivin that ladl=hie period ol a
(240 wmnd.unk‘f)'cucliun it invcr\'él,\g|u'u||mlinu:|l t g initial concentration, .
e n ‘,r\) :
© S0 ol a firstapdler reaction I': complete in 23 mingtes, Caleukate the timé required to complete 90% ol
ll’vylmn b ' a
2.2 Crive an- equition tha dcsml)\ §”Uhe quantittivd elleet of variation of temperature on - equilibrivm
N coustmlt, { ki
. AT Stte Le ehatelioe prineiple aml :1|{])I)' it 1o the Tullofving reaction:
(i Mot 3012 2N 5 AT =22,08 Keal : ;
|
(L%’llu\[\hul(lll- pentachloride \\th hewted in i closed vessel dissociates into PCloand Cly, The gascous
nixture is fond (o liave (Iunsuy ol 75,5 at 2000C:  Caleulate the degree of dissociation bl PCly at the
st lempetature, ) !
8¢St now clectrodialysis is v(mpluycd 1o purily coflowdal solution, ;
g slCheribe the u:lwmirnl:mulhml ol preparat{on ol colloidsGive snitable appliciltions ol this
: \ — '
s the Tollowing, |un|w|m'\ ol unlllmlx\\u‘ﬁ, il ul'IL'Ll(/i'J/I:IL'tIlll,l‘ll““-“i'-\‘.ié'r/rf?“""i'iﬂh
vt ot .
Lsplain the eHeet of pressure o the solability of s in liquid, Deduce the quuliuw-’ thar deseribe the
iernative expression ol Hemy l.lw. :
Lxplain the factors that alfeet lhlc solubility ol solids |n liguid.
Dillerentiate beiween true .\uhlliﬂtl and coirse suspeifsion '
) b, ‘
) SECTION-B - ' ’
. | K \" =y \)
- /'r/ | . a4z 7 vy
a)  Laplaiphe following: f v ,Q} Uy
; ,4 WSt ionization puluvlml ol I3 is Ius thim that ol B, \y/ W
n . i An orbital contiing not mnlc‘lh.m two ¢lectrons, { /
4
. éln ‘d/ isplyfl P Tollowings: I | Yo
".’h DY "M apamic rading decreies luun left o ight in the periodic table,

SN The stability of 11-X boud deereivies in the order l'

(2.06a)  Eaplain the tiee electron theary ol metallic bonding, |

i CINETeshle o dhpetile |
U}; Guad candietor ol elect u‘ny‘,

|
hatis Zeeerman etieet? How does itexplain the origi

ased on it espliin why merals are:

! L A domization potential tends g decreine Immllqr Iulmuumil.llu-,n-mnlirl:lhlv.

HACE B eH-L

N

gvilent bond between o atome A and 13 agiined

(9% \\

A Donds are ealled non polar bomd!

mpm‘li; t|ll-lﬂ|l|l|l namber ol elements?

N . ol
l/m’} a L‘(Dlt’%l(ill for the unm*'v andl radius of an eleetron in the n™ orhit of Heatom. |

)/\Vlml is hydingen .puhum" I ~|1I.un low Bole's theafy aceounts for the line spectrum of H-atom??

Q.8 Mention the propertics nnd uprlu:gnmns bl silicates, 1y

; . i ‘
() xphun the mechiaman of hiydestion of gament,

() Why gapsanm added tothe cement elinher”! ila

a

plain why silicates have hich melting point.
. ~ ., - 3

i

300
5.67

300

4.67

4,00

3.00 .
4.07
300
At
J.00

6.07
1.00

5.07 .

0.00

0,07

100

200

RNl
.00

167
5.67
4.00
2.00
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. b Chemistry = | ’
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i : Fime: 3 e - i ’
(,‘,) {\""“{"'_ MY SEX questiong, taking, TYIRE) liam each section, -
('.‘_) Figuie in ihe manpin dndicate full ks, ;
(.ill) Use sepaiate answer seript for each seetion, ! .
(iv)  Assume teasonable value iy anv data missing, ' ‘i
i " . ‘ .|
S0 SECTION-A : /
Olve a l\ucl':u-f mm} ol Bolia's mode) ol hydropen atom cavering, the following, poinis: (i) postulates, (i) 8,67 ° !
cnery anel radiug, (i) Bimbations | . : £
Find out the enerey of emitted photon wl‘u'n e eleetron in Li* fon returns to jts pround st omn=3 3,00 '
level, i : .
t =
!' .
Q.2(a)  Dilferentine between onhit and « hiial, i ' 3.00 ’h
(h)  Brietty ('CSC!'“‘\L‘ tre sunsidincy grantum mmber, Wit ypes ol information cin be obtained liom jiy 5.7 . N
(©) Mgt s pandive elugion Prinvciple with suitable examples, ! 3.00 |
. i '
—— -t
\ QJIg) W hat is jeriodic =aw? Give a bijel accaml of modern petiodic table, 407
% b) - Anclectran is it 11 wibit, What A the values of ndm amd s itcan have? . 4.00
Yt . LEEE - . h Sl iy P . . . . - ' 2
s (¢)  Anclement M s the aioimic nun! ) 20.Give the information reparding (i) electionic configuration, 3.00,
: (i) Total number of s orhital, i g l-'limlvcx ol eleetron, (iv) number ol paired electron, (v) number i -
ol unpired eled ran (vi) position iu the perindiz able, ‘ ' ' o
, ¢ Q) )Whatis clectronz!ent hund? Point it the properties of cleetrovalent compound. ' . 407
,J) Zxplain e fllowing () Solid Nuel daes not eonduet electricity whereas malten Nacl dues, (i) Density , 3.00
. ol water is maximum at 1°C; e : ,
“-0 (e} What is meant by co -andinate how» . ) ' . ’ 200
v !
' ' - " )
© . SECTION-B : (B :
i~ . § : ) s ) ' )
X 1 » b . ! ~ '
Q36 Wilat is Portlamd Cement? Mention the tawsmateals used in cement manufacturing, : 1.07 ﬁ.j?*
() Sketeh the dinpram of o rotare 1210 used in the indusirial production of coment, Mcation the chemical uOO)' :
chanpes tike place in side otny Kiln, | ' <=
() Vhatis unseund cement? ; i 2.00 |

[ 4

. i
L\'l).((:l) Ziseuss the classibention of <ievee Tised on mesh
: A mesh® - what does it nzean? 3
() What is meant by sulphats attacl? l'v'n:ril)c;h.n\' (o 1emedy sulpl
T resisting cerment, R Lo . R, )-(;
1) Diseuss the chwssification of linws with (] oir componsttion, properties and applications in civil 8.6 )-
‘ crgincering, . l 1 .
O.'L(n?/l) seuss the sipnificance o it Law md chemicn kinetics,

size, e particle size of a material i described as = 3,00

nite attack. Mention the uses of sulihate 3.00
!

: J.00
() Tez compusition of o li-mid phase rei ion 20 =—" [} was lullowed by specrophotometric method 4,00
g with the [ollawing resalis; '

|

| 1
<t guin 0 10 120 a0 A0 w.,
[Fdmoll'y o 0.nse (0153 1,200 0.23 0312 ,
. Deiermine the order of the reaction pl jts rale constant. ' oL
(€) A ceversible seaction i s follows: Vo 4,07 i

Y _— Vo, ' go
l(‘., : I‘.I.‘ i Ll). ' N .
Exalain the effect of funthier addition of
mathematically prove it.

.
| .
H

pressure -on the equllibrivm constant at equilibiivm and '

(.6.G0)  Fxolain why, (ir:A colloidal solution is 1ol precipitated on the addition of an electrolyte in the prescnce 3,00

o fpebein () AL s ased by towi watiée supply, ' o ‘ ]
S7ob) Wi shon note's n the followings: () Gald number (i) Cottrel smake precipitator, ' 5.00
C O (e) Deseribe the eleztrical method for the preparittion ol lyopholic colluids, 3.67
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| Chem-101
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o N o : Time: 3 Howrs
B 1 awer Qg : e .
@ i (), /.\_n.a\m.\Slxqucslums. taking Theee Gom cach Seetidy ’
A= (i) Figures in e margin indicate foll marks
i i (1)) Use sepatate answer s for cnc!n seetion
2 ; 2 V',J‘;’ ) ;
'Ii‘.w Y '/’ I SECTION-
o .7\[.|41 A U | ' . ‘
i o 9/1 B Wihat oo You mean by modern periodie o Why the long fuem of perivdie table'is more clear 6.67
[ l |

than thay ol Mendeleel s periadie tble?
L,,g-l"ﬁ\‘l\\‘g' ) ‘n’ Nefine l i

¥ Hueaessive jonization potentinl® and “eleno

( ! Voallimty'? “Vhy donization potentinl - 5,50
‘Jl 2% A mereases il o cight in s peod ol'periodic tabile? :
e LT - ' :
’- o3 2677 What are fundamental particaly Wiy they aie so calldd? State ail cxplain-the-postulates of 6,67
! A Bolu‘s theury, ‘ fon AN ' .
:|0)<{;&\. . ({? How does Dohr's cxplain the r.pcuhu;m of Ti atow? Fijd the Waveleng! in A® of the line i 5.00

Bl Balmer serics that is assocjated with diop ol the elcetiun,

'ij, .v-l"
. @ What do you mean by pelar cavalentbond? Discuss nictallic bond, based on it explain why 6,67
iAo mzinls are; il '\_\"\‘.uf", ; ' K
: KD Gowl condylion of clectiivity (i’,)
oo LAY i)W lilleable and ductile...td 702 '
~W  Explain & Sondition of formuition of jonic Lo, Compne the properties ol jonic il covalent 5,00
© compound, I

; | | ¢ .

Write short nates un any two o the following:-

11.07
z ‘;;f:ﬁ}.r} a) I.lcil-u:n‘l\c:z:'\' unees tinty prin;ciplc
Qe Jerunnmtem uuniber s i
P Chanjeal iz, l ;
o Rl Ea ’
-';',-&"--‘r i ’ |SECITION-1
o Foogm® o i ’ . i =
\Q‘/(::)’/ Jonic crystals are brittle but wetals are malleable - Explain, ‘ X ]
4 b e (b), Discuss the stability of the following ions: Ge®', s & v, : ©3,00 -
§ Ic) Explain the fllowings: -+ to C5.67
d 7o @) Al is ionic while AIC is covalent, ‘ ,
i kG | &) LiClis insoluble in water | :
e ApEI b
S f‘__ il ¢) NaCl is sulublc.'in waier but nat in chlotoformn.
'! : . ‘M.culinn the apertics g appheations uf,silic:llcs.”/ 3.00
F AN Whatis ieant by by dvaulic lime? Lention its composition ahd application _"U. . 3.00
{ @(clo Discues the effect ol thé folloswings o ths quality o cenpenty , ST 5.07
v O LR IR CRPTY TN i ! M \)
) . ‘_&l‘(n\ ll OM(-L LA L} . F | _(/ 0
, e N i) Panticle size ol cewent ¢ G‘/:\(" 0%
| § e it - i) - Amounl of water for hydm{iun.i 4 { L g
i :._; / s ' . , ‘ . . " i ) R
ChQTL () - Diseuds the arigin of clectrical charge on U colloidal particlés, How the ¢l + of 2 colloid can - 5,67
ol g e ne determined?. R _ , .
l'{\?y’ 4 (b)  Vhatis meant by clectron double lnyer? low electical double luyers are— aed on colloidal” 3,00,
Wt ! , .

e BANticles? Give suitable examyile,
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N oo . Lot if .

e L ® :,‘ Describe the ehemical method of prepatation ol cullnl\l‘i.‘_(/‘f.’.l(g ‘ B {0

ding 4 - 205 1§t \vf i DR AN
Q.8 (1)~"Delin: retrogrite solubility with exan

e

: ot ST T . ; %y e
rles. & somple ol spirit cantains 95% i . sinol by weight, 3,67
*the rest being water, What is the mole liaction of its constituciis?

(W St 1)

. . | g Q on
: late Henry's, low. Show thad the volume of 4 pas dissalvedim a given volurie of solvent at o 4.00
LT constnt tempenature v indepereint of ressre, ¢ \ ! )
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( ) r}nS\\Lr _bl.\ questions, taking "THR KL ftom each secnion,
Ul? Figures in the margm imdicate the full marky, -

(n) Use separate WOSWEE SCn foe e ly sectiom,

(v Assumie reasonable

\
alue o any datg nunnig

|

' SECTION -A

amental particles? State and cXplnin Hewsendery's uncertainty principle,
ation for hydrogen atom F
Y R A

! E‘n —2—”.’2‘;_

! n'h?

termine the formafbion enthalpy of MyCl,.

. ) - . | ‘. :
}Zf(a) Describe and sketeh the flow diagram for manufacture of Portland Cement,

(1) Wnte down the chemical cox11;)o$ilioxu of Portland cement and
(e} Prove thal cement with highe

e () What is meant by clcclroncguljvilly

e ;Qi“",(“)
SR )

©
@

s

Define chemical equilibriupn, Why s - called dynanue cquihbrium?

)
L

Quda).,

)
L (C)

QL)

"

REEG “}:.Z .

& L
T
uy
e

T FiE ; i : uvely, A
constant? I how miny minulcs; will thesreaction be $0% T

Bogue's compound.
T pereentage. of di-calcium silicate is better than that of tn-
Sy H & B
calcium silicate, ! Cy
o _ e :

},x.(a) Whatare s, p, o and f~block clcm;cnls? Discuss their main charactenistics?
~(b) State, giving re

asons, which of the following has smallest radijus;
() O, F, Ne, (1) Na, Al (iii) Na', Mg, DS g gt - T
? How doies it depend on tomization potential and clectron
affinity?: . | 1 g W o : , o
How covalent character is inlr('xlui:t;q i'l_'r_xom_q‘qompoun'ds’l Discuss the Jactors re:
fort, , CoN % b arn AL b e s "
Ethanol is a covalent compound but it is soluble in water - How? J
PCl; is stable while NC; can’t be prepared = Why?

Metals are good conductors ol elecuicuty while non-metals do totare not - W
. . 1

iponsiblc
hy?

SECTION-B

!
!
!
‘ [
{

State and explain Le-Chatelier principle., = '

. . [ . . al
A mixture containing 25 moles of 1, and 18 moles of' T, was heated 1n a scaled tube at 256"C
till equilibnum, when 30.8 moles o;I'HI was obtained. Calculale the cquilibrium constant K.

V/hat is meant by crystalloids? Mcixtiun some importar",;'(,pplication of colluids,
State *Hurdy-Schulze’ rulc and explain the origin of ¢l charge on the colloidal purticles.
Write short notc on Brownian mo_v;cmcnl. s

Deduce an cquation for the dissociz‘xlum ol weak electrolyte, Point out the limitations of
Ostwald’s dilution la™ A LA

Caleulate the pll of  solution made by mixing.0.10 mole of 1CI and 0.10 mole of Lithium
ACEONG in crough water (o make LO e ofsolanon, 0

Lxplain the temperature dcpcndcnt!cunucntmtion units of a solution.

Define the order and molecplarity (;7 areaction. How do they differ from cuch other?

The dimerization reaction, 2AICl; —» ALCl, is said (o be a first order. Deduece the rite

* equation for this rcaction and hience the value of hall'life and G v constant,

A {irst order reaction is 40% completed at the end of 50"~ lf"that is the value of the rate

Ao e -
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