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Time: 3 hours 

The figures in the margin indicate full marks 

for the questions 

the 
1. Choose the correct answer from the from 

following 
1x7-7 

Maximum number of electron possible
(a) 

in N shell of an atom of an element is 

(i) 18 
(i) 8 

(üi) 28 iv) 32 

(b) Physically meaningful quantity is given 

by 

only y 

i) only v 
it) both y and y 

(iu) none of y and y 
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2) 3) 

c) In the long form of modern periodic 

table, element 49 has the position at 
The half-cell reaction 

systems are as follows 

of two redox 

2Hg2 +2e Hg, Ee +0.92 

Sn +2eSn4, E +0:15 

group 12 of 4th period 

(i) group 13 of 5th period 

If the two half cells are linked to give a 
(tt) group 13 of 4th period 

cell, then 
iv) group 15 of 4th period 

(9 Hg will be oxidized and Sn" will 

be reduced 

(d) The radii of Mg4 and 0 ions are 

0-66 A and 1-40 A, and that of B* and Bgs( Hg4 will be reduced and Sn2 will 

be oxidized 
02- 0 ions are 0-23 A and 1:40A 

(ii) both Hg2 
and Sn 2+ will be 

respectively. The crystals formed by 

MgO and B03 have 

respectively 

shapes oxidized 

iv) both Hg and Sn2+ will be 

(i) octahedral and trigonal planar reduced 

(g When you prepare KMnO4 and 

HC04 2H0 solution by transferring 

ü) tetrahedral and octahedral 

(ii) octahedral and cubic 

a measured amount of these from 
iv) trigonal planar and octahedral 

chemical balance, then it is necessary to 

standardize 

e) The van der Waals' forces active in solid 

l2 are 
(i) both KMnO4 and H2C204 2H200 

solution 

( ion-dipole forces () only H2C204 2H20 solution, but 
not KMn04 i dipole-dipole interactions 

KMnO4, but ii only 
HC204 2H,0 solution 

not iü) induced dipole interactions 

) zero 
(iv) none of KMnO4 and H,C,04 2H,0 

solution 
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(4) 5 

2x4-8 
Or 2. Answer the following questions 

(a) Deduce de Broglie equation of wave-

particle duality. 

Draw the proper diagram of p-orbitals 
and d-orbitals of an atom. Write the 
values of all the quantum numbers for 

(b) Write Born-Landé equation with 

meaning of all the terms involved. From 

this equation, predict which of Ca0 and 

Al2(S04)3 has higher lattice energy. 

an atom when n =3. 3+2-5 

(b) Define electronegativity and deduce the 
expression for Pauling electronegativity 
scale. Calculate the electronegativity of 

carbon atom following Allred-Rochow's 
approach. (Covalent radius of carbon 
atom is 0-77 A) 

(c)Define the terms bond moment' and 
vop reprod'dipole moment'. Taking an example, 

s explain that bond moment in a molecule 
oes not lead to a non-zero dipole 

1+2+2-5 

(c Discuss Heitler-London approach of 
moment in the molecule. 

valence bond theory. 5 

(d) Isolate the equation in acidic medium 

MnO +l12 +Mn2 into oxidized 
Or 

(9 What is solvation energy? Discuss 
half reaction and reduced half reaction the mechanism of dissolution of an 
and balance the two parts separately 

and write down the overall balanced 
ionic solute in a polar solvent. 3 

Calculate the formal charge of P 
and H in PH3 

reaction. 
2 

3. Answer the following questions 
4. Answer the following questions fany three) 5x3-15 

10x3-30 
(a) ( What are the factors that affect 

ionization energy? Discuss its 
periodic trend. Why does successive 
ionization enthalpy of atom of an 

elerment increase immensely? 1+2+2-5 

(a) Find an expression for energy of 
ydrogen atom. Write the Schrödinger's 

wave equation for the electron in 
hydrogen atom. 4+1-5 
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6) 7) 

(ii) State Slater's rule. Calculate the 

effective nuclear charge at the 

3+2-5 

(i) How does electronegativity change in sp, sp and sp hybridization? 2 
periphery of chromium atom. 

iil) Apply molecular orbital theory to 
CO molecule. (b) (i) Draw Lewis dot picture for NO and 

3 

co 2 iv) Describe the theory involved in 
estimation of Fe ion in a given 
solution of unknown strength. 

molecular orbital (i) Give a 

diagram of N2. Identify HOMO and 

LUMO in this diagram. Is it possible 

neat 

3 

to obtain an N molecular ion? 

Justify it. 3+1+1-5 

0 iil) What is non-bonding molecular 

orbital? Explain it with appropriate 

example 1+2-3 

(C)(9 Explain the terms radial and 
wave functions for 

radial 
angular 
hydrogen atom.Draw 

probability distribution curve for 

hydrogen atom when n= 2. 3+2-5 

) What are the two basic postulates 
of VSEPR theory? Is it possible to 

give suitable explanation for the 

shape of PCl3F2 molecule by 
VSEPR theory? Elaborate your 

2+3-5 answer 

(d) ( State and explain Hund's rule of 

maximum multiplicity. 2 
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ENGLISH COMMUNICATIOON 

Paper ENG-AE-1014 

English Language Proficiency ) 

Full Marks 80 

Time 3 hours 

The figures in the margin indicate full marks 

for the questions 

1. Match the following meanings to the terms 

given within the box. Please note that there 

is one extra term within the box which 

does not match with any of the meanings 

1x10-10 

(a) to find or meet by chance 

(b) a situation in which everyone has an 

equal chance of winning 

(c) a time in which some decisive change 

takes place 
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2) 
3) 

(d) lacking in quantity or quality 

(b) Ravi is not the type of guy who can 

be bullied into doing something he (e) obstacle 

does not believe in. 
( move from one region to another 

g see an event happen 3. Write the definition of any three of the 

following items along with illustrations: 
(h) something that is hip or popular at a 

2x3 6 
given point of time 

(a) Virtual 
the basic physical and organisational 
structure and facilities (b) Catalyst 

6) a list drawn from a longer list of 

people found to be most suitable for 
some job 

(c)Internship 

(d) Portal 

hurdle, meagre 
internship, shortlisted, a level playing 
field, 
migtate, witness, trend 

stumbleed upon, | 
(e) Tier 2 and tier 3 cities 

turning point, infrastructure, 

4. Read the instructions carefuly and do as 

directed: 5x4-20 

2. Write the contracted forms of the 

expressions in bold in the following 
(a) Punctuate the following sentences 5 

sentences (i) A friend recommended that I 

upload these clips on YouTube, 

Meera says 

2+2-4 

(a) She should not have gone there gone 

knowing that she would be ridiculed 
by her teammates. 
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5) 
4) 

Rumbak. We reached the tri junction 

iü) Meera, who won the Asia Award 

for most popular Indian channel 

in Seoul South Korea in 2016, has 
with 

and our spotters started climbing the 

ridges to scan for snow leopards. 

_ we were all busy photographing 
collaborated many 

vultures and eagles near the area till 
Bollywood stars- 

Dorjee and his team brought us a 

sumptuous lunch. n some of the ii) These include Shah Rukh Khan. 
Priyanka Chopra. and Varun 

Dhawan from the Hindi film 
people who wanted to speak to their 

families trekked up to the village. 

industry 
ethis was the second day and no 

advertisement (iv) According 
revenue analysis, a top Indian 

YouTuber earns up to rupees one 

to 
sighting of a snow leopard had taken 

place, we trekked back to the base 

camp. ae a general dip in 

enthusiasm seemed to be setting since 

here were only two days left to sight 

crore a month on an average of 

two video uploads 

(v) After my first video on Facebook 

friends suggested I better not 

waste the content on my timeline 

alone Meera says 

the snow leopard. 

(c) Find the words in the box that 

collocate with the ones on the list and 

write them down together : 
(b) Complete the paragraph by using the 

appropriate linking expressions from 
the box fast, quick, share, give, do 

meanwhile, later, since, by now, since 
(1 shower ic 

i) advice Jiu A've 
there wasn't any movement in 

Husing and Turbung valley the 
ii) food Jst 

previous day, we decided to trek to 20A/5455 
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6) 
7) 

iv) a secret 
e 

What is the prediction made by i) 
Sarvesh Agarwal about the 

virtual internship in the days tob 
(v) the dishes de 

Fill in the blanks with the comparative 
(d) Come? 

and superlative form of the adjectives 

given in the brackets: 
Fill in the blanks in the following (b) 5 

(9 Venus shines 

stars in the night sky. (bright, 
brighter, the brightest) 

among the sentences by using information from 

the text in the annexure (any three 
2x3-6 

(ii) Rose is considered as 

(beautiful, 
beautiful, the most beautiful) 

(i) Zainul faced problems in getting 

mainly because he was 

of all 
flowers. more 

from 

(ii) December is supposed to be. 

month. (cold, colder, the coldest) 
(ii) has made it possible for 

students from small towns and 

iv) Rahul is. but mona is 
_ 

cities to compete with the ones 

from bigger cities for the (intelligent, more intelligent, the 
most intelligent) 

(ii) There is a demand for virtual 

internships especially in the 5. Do as directedd: 4+6-10 

(a) Read the textt given in the annexure 
carefully and answer the following (iv) Portals like connects 

aspiring interns to questions : 2+2-4 
() What is the 'silent internship

revolution in India' that the 
6. Write the summary of the text given in the 

annexure. 
author is talking about? 10 

20A/545 
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8 

9 
the 

7. Write listing paragraph about the 
7 

5os or visiting sOial networking sites 

Facriok, Insta4rem, etc. 
i "By the time Microsoft figured it 

out," Bhatia told a reporter, "we 10 
had six million users." 

Write a paragysph describing an ares of 

idteree etween iving in a big city and 
iui She said, "He is a big time pop 

music fan " 

va snaller own. 
(iv) Meena said, I am a homemaker." 

4+6 10 . as dirertedd 
(u) What are you doing in Kolkata?" (v) 

Frane senenEs by using any tuo of 
ezprEssions gven below. Your 

Bijoy asked me. 

(vi) Harpreet said, "Only a few of mny 
friends understand me." 

ertenes for esch expression should 

torin out its meaning. For this 

Pur , you miyt raeeri to write more 

nen or each 
Annexure 22-4 

Zainul Abedin from Ganderbal, Kashmir, 

had a bachelor's degree in computer 

fti pw his inrnt 
application from the Government Degree 

College in his town, but no job offers. The 

hurdle was not his education but his 

location. "1 lived in a place where chances 

o getting a job were meagre, let alone an 

internship. So I began searching for virtual 

yia sa, "/hat are w: doin 
internships. I stumbled upon one that 

proved to be a turning point. I was soon 

( Contirued
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10) 11 

Web developmentshortlisted for a According to Agarwal, "virtual internships

internship," says Zainul, who currently will redefine work culture in days to come. 

teaches students of the organization he With proper infrastructure, knowiedge will 

interned into code in HTML, CSS, Angular be free-flowing and jobs will migrate to 

JS, Bootstrap and so on. talent. We are about to witness a trend 

There has been a silent internship 

revolution in India over the last few years. 

where jobs will reach out to talent' and not 

the other way round." 

Technology has created a level playing field 

and removed geographical barriers for 

students from Tier 2 and 3 cities. 

Internships are picking up fast amongst 

these students, the biggest catalyst being 

virtual internships. 

"In recent times, we have noticed a growing 

demand for virtual or 
work-fron-home 

internships," 
says Sarvesh Agarwal, 

founder and CEO of internshala, a portal 

that links aspiring interns to possible 

employers. According to the latest 

internshala internship trends report for 

2019, virtual internships receive three 

imes as many applications as in-ofifice 

ones and the interest in them is higher in 

Tier 2 and 3 cities. 

20A/545 
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3 (Sem-1) MAT-HG/RC-1 
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MATHEMATICS 

(Honours Generic/Regular) 
Paper MAT-HG-1016/MAT-RC-1016 

Full Marks 80 

Time - Three hours 

The figures in the margin indicate full marks 
for the questions. 

Answer either in English or in Asamese. 

1. Answer the following questions: 1x10=100 

(a) Find the value of cos 1740°. 

cos 17407 A GTd| 

(b) Write the equation which shifted the graph 
of the equation x* + ys = 25 into 3 units upp 
and 4 units left. 

x +y2 = 25 T TROT 3 0N 

[Turn over 



(c) State whether the following statement is ( What is the nth derivative of x*? 
true or false : 

x- n TTOI 2 
The domain of the function 

(g) Write the range of arc tan x. f(x)= x3 is (-o, co) 

arc tan x q 

(h) State Euler's theorem on homogeneous 
f(x) = x3 A iTR (-o, o)" 

function. 

(d) If lim f(x) = 2, then find the value of 

lim 6+f(x). (i) Write the Maclaurin series for e*. 
Xa 

lim f(x) = 2 T lim /6+ f(x) AHTA A I 
x>a 

G) State whether the following statement is 

7x-2, xSl true or false 

(e) If the function f(x) ={ x2 x>1 kx2 ,x>l 
If f'(x) = g'(x), Vx e (a, b) then f - g is 

a constant function". is continuous everywhere then find the 
value of k. 

7x-2, xsl 
f(x)= "f'(x) = g'(x), Vxe (a,b) zTA f - g 0 

7/3 (Sem-1) MAT-HG/RC-1 (2) 
7/3 (Sem-1) MAT-HG/RC-I (3) 
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2x5-10 Answer the following questions 

(e) If v= x* + y* +2*. then prove that 

2v x.0sxsi 
(a) Draw the graph of f(x)= 

2-X. I<xs2 

v= x*+y*+z CET 
,0sxSI 

f(x)=,x. 1<x2 

54-20 3. Answer any four questions (b) Find the nth derivative of e" 

(a) For any angle 8, measured in radians. pr 
that (c) Ir f'(x) = x(x -1). then on what interval 

the function f is decreasing? -ssin8 sjeand -esi- cos8sie 
T f(x) = x(x -1) (UTE uTEf 

-0sins8 -s1-cos s 
(d) Prove that are sin X +arC coSx 

2 

(b) Prove by analytical method im 1 
TA are sin x +are cosx = 

2 
SImX 

=1 
7/3 (Sem-1) MAT-HG/RC-1 (4) 7/3 (Sem-1) MAT-HG RC-1 (S) lurn over 



7AIATStA 7KTATE ADI R1K R, R, 

R 7q7 R aA T (c) State and prove Rolle's theorem. 

(d) If y= es s then show that 

(1-xy-(2n +1)*y,-(n*+a2)y, =0. 

R2 R3 

OR 

OR 

(ii) aa R,, R, R, ADI 5ATA IY , 

1-x)ya-2(2n+1)xy,a.1-(n+a y,=0. CafoT R100 ohms, R,-200 ohms 
R-300 ohms. 

(e) If three resistors R, R and R are 

connected in parallel, the total resistance R 
is determined by the equation: 

( If fx,y) = Vy+1+log(x*-y find fe, 0) 

and sketch the domain of f. 

R RR fx,y)=y+1+log(x? -y) ceTs fie. on 

OR 4. Answer either (a) and (b) or (c) and (d) i) Whatis OR ? 

1) Suppose that R,, R, and R, are variable 
resistors. How fast is R changing withrespect to R, when R=100 ohms, 
R=200 ohms and R=300 ohms ? 

(a) Prove that 

cos(A - B) = cos A.cos B-sin A.sin B 
Hence deduce that sin A+ coss A = 1 

5+1-6 
7/3 (Sem-1) MAT-HG/RC-1 (6) 
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(ii) stretches the graph of f vertically by a 

factor 2. cos(A - B) = cos A.cos B-sin A.sin B. a 

iv) compresses thc graph of f horizontally 

by a factor 3. 
eT sin A +cos* A =1. 

(b) in the triangle ABC, a = 2 units, b - 3 units 

and C= 60°. Find the value of sinB.4 f(x)= 2x+3x+4 Tt, TTA FAADI 

ABC TyT a = 2 , b = 3 
(i) f ADA CD U 91ta 

LC = 60°. sinßa K a 

ii) f AD RTDI 1$PIC 

(c) Prove that tan +C. 

(ii) f TDA ARD R0 GT 
dx 

Hence find the value o14x2 + 4x +2 

4+2-6 

du 

a+. a 5. Answer any two of the following: 5x2=10 

dx 

4x+4x+2 (a) Evalute any two 2%+2%=5 

(d) Consider the function fx)- 2x+3xt4. 
Find the function which: lim x+5-x' 4 (i) 
i) shifts the graph of f three units up. 
i) shifts the graph of fone unit to the lett i) (I-tan x )sec 2x li: 

(ii) 
7/3 (Sem-1) MAT-HG/RC-1 (8) 8000(W) 7/3 (Sem-1) MAT-HG/RC-1 (9) [Turn over 



x +2 5+5 10 
6. Sketch the level surfaces of 

iil) lim 
x- 3x -6 

(iv) lim logx 
x0T COse cx )f(x,y) = x*-y 

(b) If the function f is continuous everywhere, 
then find the values of the constants k and 

(ii) f(x,y) = xy . 

5 
Or/T4 

m. 

5 

+5 (a) State and prove Leibnitz theorem. 

X>2 

f(x)= m(x +1)+k -1<x 2 

2x3+x+7 XS-1 

5 

f FqncI ATAR ARR k m (6) If y = tanx. then find y 

y tanx y3 | 

x2+5 
f(x)={m(x+1)+k-1<xs2 

2x +X+7 ,xS-1 

X> 2 

x?+y? 7. If u = cos ec" then prove that 

i ) 

1 
(c) Prove that lim (1+ sin x)* =e. 

20+2xY xOy *y?u 
5 

u tan u tanu+13 
X0 

oy 12 12 

aH1 a lim (1+sin x)* =e. 10 
x0 

[Turn over 
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x2 +y2 
u = cosec 

-1 

x3 +y3 

8u 
o2xy x 2xyxy y 12 12 +2xy 

tan u tan'u+13 

Or/q 
State and prove the Mean value theorem. What 
is its physical interpretation ? Verify Mean 
Value theorem for the function f(x)= x*+2x-1 
in the interval [0, 1]. 1+4+2+3=10 

4 1 f(x) = x2 +2x -1 FLR [0, 1] A 

2 42 

7/3 (Sem-1) MAT-HG/RC-1 
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CHEMISTRY a 2o 

Honours 

Paper: CHE-HC-1026 

(Physical Chemistry I) 

0 Full Marks: 60sq 

Time 3 hours O 

The figures in the margin indicate full marks 

for the questions 

1. Answer the following as directed 1x7-7 

(a) From kinetic gas equation, show that 

PV constant for an ideal gas at 

wVconstant temperature. A n 

1285 
(b) A gas can be liquefied, whena 

(i) T Te P=P ton epi0 

) T<Te P<Pe 

(ii) T< Tei PPesires ota ey 
(iv) T Tes P<P oi 

(Choose the correct option ) 

20A/596 (Turn Over) 



3) e 00(2) 

(d) The pH value of a solution containing equimolar concentrations of a weak acid and its salt is 5.0. Calculate the Ka 

c Define vapour pressure of a liquid. 

2 C4 
(d In a cubic crystal, there are 

axes of symmetry, C3 axes of 

symmetry and six C2 axes of symmetry. 

value of the weak acid. 

3. Answer any three of the following questions: 
5x3-15 (a) Derive the van der Waals' equation for a 

(Fill in the blanks ) 

(e) Explain why non-stoichiometric form of 

NaCl is yellow in colour. 
gas. Explain why van der Waals' equation cannot be considered as a generalized equation of state for real U Explain why pH of 1x10 mol dm 

hydrochloric acid solution is not 8. 

gases. 

(b) What is critical state of a gas? Derive the expressions for critical constants in (g) An aqueous solution of Nagco3 is 

basic. Explain. 
terms of the van der Waals' constants. 

(c) Derive the Bragg's equation. In an experiment on a crystal using X-rays of wavelength 10 m, the value of angle 

Na oM0 No +200 

2x4-8 2. Answer the following questions 

supa of incidence for the first-order reflection 
(a) Define mean free path of a gas. How 

does mean free path of a gas vary with 

temperature and pressure? 

was found to be 30°. Calculate the interplanar distance of the crystal. es 
(d) For a weak monobasic acid, show that the degree of ionization at a given temperature is inversely proportional to the square root of 

b) Give a qualitative idea about the 
structure of water. 

the initial concentration of the acid. Give the 

State the symmetry elements present ina the following molecules
expressions for dissociation constants of carbonic acid. H,0 CH6 

20A/596 20A/596 
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4) 5) 

(i) Derive an expression for root-mean 
square speed of gas molecules from 

expression for Maxwell 
distribution of molecular speeds of 

sparingly 
soluble salt solution. Give 

in 
(e) Define solubility 

productof a 

the conditions for precipitation 

terms of solubility product. 50 mL of 

0-01 mol dm AgNO solution is mixed 

the 

the gas. 3 

with 50 mL of 0-001 mol dm aqueous 

NaCl solution. Predict whether AgCl will 

be precipitated or not. Given 

Ksp (AgC)=17x10-10 

(iv Show that root-mean-square speed 
of hydrogen gas is four times that of 
oXYgeno gas at the 

0 000 

same 

938temperature. 
(v Derive an expression for reduced 

equation of state for any substance. 
State the law of corresponding 
states. 4. (a) Answer ether [) and (i or [(üi), (iv) 3+1-4 

(b) Answer either [(), (i) and (ü] or [fiv), (v) and (v)] 
and (vi)] (9 Give the postulates of kinetic 

molecular model of a gas. On the 

basis of these postulates, derive the 

kinetic gas equation. 

(i) How does viscosity of gas differ 
from that of liquid? 2 

3+4 7 (i) Describe a method with theory 
commonly 
measurement of viscosity of a 

liquid. 

used for the 
i) Two flasks A and B have 

volumes. Flask A contain H2 gas at 

300 K, while flask B contains equal 

equal 

4 

mass of C2H gas at 900 K. If both 
the gases behave ideally, answer 

the following 

ii) What are liquid crystals? Give the otbE structural difference between smectic and nematic liquid crystals. Give two applications of liquid 
3 

In which flask the molecules wll crystals. 
have higher average speed and how 
many times than the average speed 

aun 1+2+1-4 

termssymmetry 8 element, plane of symmetry and 

(v Define the 

of the other? 
centre of symmetry. 

20A/596 20A/596 
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6) 7) 

(u What are Bravais 
lattices? How can 

the following crystal systems 
be 

characterized? 

(u State with reasons, what indicators 
you would choose for the following 
titrations 3 

Cubic; orthorhombic NaOH vs. CHCOOH; 

NaCO3 vs. HCI 
Give one example each of these two 

sad crystal systems. 

(vi) What are Schottky and Frenkel 

defects? Give example of each of 

(vi) Calculate the solubility of Mg(OH2 
in pure water at 298 K. Given Ksp 
for Mg (OH2 at 298 Kis 1-20x10-11 3 

these two defects. 2 

(c) Answer either [(), (i) and (iü)] or [(v), (u) 

and (ui)] 
Define pH of a solution. Give the 

limitations of pH scale. Calculate 

pH of a solution obtained by mixing 

50 mL 0 1 mol dm HCI solution 

with 50 mL 02 mol dm NaOH 

1+1+3-5 
0005 Solution at 298 K 

() Discuss briefly about the following 

Applications of buffers in 

qualitative analysis of salt sample. 

2 

ti Obtain an expression for hydrolysis 

constant for the hydrolysis of 
CH COONH4 salt. 

w 

(iv) What are acid-base indicators? Give 
examples. Discuss briefly the 
Ostwald's theory of acid-base 
indicators. 1+1+3-=5 

20A/596 
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