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In the long form of modern periodic

(c) At 49 has the position at

table, eleme
(i) group 12 of 4th period

(i) group 13 of 5th period
(iif) group 13 of 4th period
(iv) group 15 of 4th period

(d) The radii of Mg2+ and 02 ions are

0-66 A and 1:40 A, and that of B3* and
02~ ions are 023A and 140 A

respectively. The crystals formed by
MgO and B,03  have shapes

respectively
(i) octahedral and trigonal planar

(i) tetrahedral and octahedral
(i) octahedral and cubic
(iv) trigonal planar and octahedral

(e) The van der Waals’ forces active in solid
I, are
" (i) ion-dipole forces
(gj dipole-dipole interactions

(i) induced dipole interactions

J%) zero

20A/595 e (c

(9)
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(3)

The half-cell reaction of two redox
systems are as follows :
2Hg?t +2e~ = Hg3', E 4 =+0-92
Sn*t +2e~=8n?*, E, =+015
If the two half cells are linked to give a
cell, then

() Hg2* will be oxidized and Sn**

will
be reduced
(i) Hg?* will be reduced and Sn?* will

be oxidized
(i) both Hg?* and Sn?* will be

oxidized

(iv) both Hg?* and Sn?*' will be
reduced

When you prepare KMnO,; and

H,C,0, -2H,0 solution by transferring

a measured amount of these from

chemical balance, then it is necessary to

standardize
solution

(@) only HyC,04-2H,0 solution, but
not KMnO4

(i) only KMnO,, but not
H2C204 2H2O SOlution

(iv) none of KMnO,4 and H,C,0, -2H,0
solution :

( Turn Over )
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(4) pe (5)

2x4=8

2. Answer the following questions - i Or
: L 2 Draw the proper diagram of p-orbitals
uation of wave
(a) Deduce de ?foghe o and d-orbitals of an atom. Write the
particle duality. | values of all the quantum numbers for
() Write Bor-landé equation with AR 6
; involved. From ‘
mc?anlng o_f all the dFle:;;:h of CaO and (b) Define electronegativity and deduce the
this equauc;n’ p;?g;lcer lattice energy. : expression for Pauling electronegativity
Al5(804); has scale. Calculate the electronegativity of
Ot it terms o 1 faomait’ witt 7 carbon atom following Allred-Rochow’s
D - ; ; 1 approach. (Covalent radius of carbon
P NP Miprani by ‘dipole moment’. Taking an exampie, ~atom is 0-77 A) 142+42=5
AA 0 ¢ 9 explain that bond moment in a molecule 1 i
L oy i 3 .
| does not lead to a non-zero dipole fc) Discuss Heitler-London approach of
; moment in the molecule. valence bond theory. &
(d) Isolate the eguanim in acidic medium Or e
Mn04 +1" 1, +Mn?* into oxidized : ) What is solvation ehergy? Discuss
half reaction and reduced half reaction the mechanism of dissolution of an
F | and balance the two parts separately 7,7 ionic solute in a polar solvent. 3
é. and write down the overall balanced | (i) Calculate the formal charge of P
reaction. u.nd H in PH;,. Ly ¢
4. Answer M m
3. Answer the following questions : §5x3=15 o qn e tm thf'ee)

_ 1083-36' .
fa) ﬁ} What are the tactm that aﬁ'ect

(@) Fmd an fi I :
expression for energy o icm Ii 5 m‘*’ﬂ? Di

hydrogen atom. Write the Schrédinger’s

wave equation for the _electron m
hydrogen atom.

. 20A/595
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£a ) .

| (i) State Slater’s rule. Calculate the ,
| [ effective nuclear charge at the
periphery of chromium atom.  3+2=5

() (i) Draw Lewis dot picture for NO and
coz. : 5

; (i) Give a neat molecular orbital

.~ diagram of N,. Identify HOMO and
~ LUMO in this diagram. Is it possible 4
%Y to obtain an N; molecular ion? -1
g gustfy it . 3isl=5 4
(i) What is non-bonding molecular
. .~ orbital? Explain it with "
o s example, e
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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

20A/ 545 ( Turn Over )




(2)
(3)

(d) lacking in quantity or quality
(b) Ravi is not the type of guy who can
(e) obstacle be bullied into doing something he

) 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 g 2%x3=6
given point of time
(@) Virtual
(i) the basic physical and organisational |
structure and facilities (b) Catalyst

() a list drawn from a longer list of

people found to be most suitable for 6} Inkermskup

some job
] (d) Portal
hur%le mea e{ stumbled upon,
internship, shor% isted, a leve{ playmg (e) Tier 2 and tier 3 cities
ﬁeld,\ turmpg pomt infrastructure,
mlg}f'ate witness, trend J 4. Read the instructions carefully and do as
directed : 5x4=20
2. Writ

© 'the f:ontracted forms of Fhe (a) Punctuate the following sentences : S
€Xpressions in bold in the following
Sentences : 2+2=4 () A friend recommended that I

upload these clips on YouTube,

(@) She should not have gone there
Meera says-

knowing that she would be ridiculed
by her teammates.

20A/545 _ 20A/545 ( Turn Over )
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(4)

Meera, who won the Asia Award
for most popular Indian channe]
in Seoulb South Korea in 2016, has
collaborated with many
Bollywood stars:

(@)

(iii) These include Shah Rukh Khan

Priyanka Chopra. and Varun
Dhawan from the Hindi film
industry -

(iv) According to  advertisement
revenue analysis, a top Indian
YouTuber earns up to rupees one
crore a month on an average of
two video uploads

(v) After my first video on Facebook
friends suggested 1 better not

{JoJ \Af/,
>vultures and eagles near the area till

(S)

Rumbak. We reached the tri junction
and our spotters started climbing the

ridges to scan for snow leopards.

, we were all busy photographing

Dorjee and his team brought us a
sumptuous lunch. famn sz some of the
people who wanted to speak to their
families trekked up to the village.

e this was the second day and no
sighting of a snow leopard had taken
place, we trekked back to the base
camp. _ ot w:; R éeneral dip in
enthusiasm seemed to be setting since
there were only two days left to sight

the snow leopard.

waste the content on my timeline () Find the words in the box that
alone Meera says ‘ collocate with the ones on the list and
., write them down together : S
(b) Complete the paragraph by using the BRI >
appropriate linking expressi from | ¥ ; -
the box - £ SXpIESSONS fast, quick, share, give, do
meanwhile, later, since, by now, since I () shower gt
Hivee th (1) advice /s, T
ﬁu\smg €re wasn’t any movement in f fiii) food lax
| w | A
Previoys an Turbung  valley ~ the ? oot
ay, we decided ¢ to
\/545 to trek | 20A/545 ( Turn Over |
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6 .
e (7))

flad?
: (i) What is the prediction made by
Sarvesh Agarwal about the
virtual internship in the days to

(iv) a secre

(v) the dishes do

(4) Fillin the blanks with the compargtive | come?
and superlative form of the adjectiveg
given in the braokes S (b) Fill in the blanks in the following

() Venus shines ___ among the sentences by using information from
stars in the night sky. (bright, _ the text in the annexure (any three) : )
brighter, the brightest) { 2x3=6

(i) Rose is considered as of all 3 (i) Zainul faced problems in getting
| mainly because he was

flowers. (beautiful, more ‘

beautiful, the most beautiful) | from ___.

(i) has made it possible for
students from small towns and

! cities to compete with the ones

(iij) December is supposed to be
month. (cold, colder, the coldest)

(iv) Rahul is but monais ___ . ; from bigger cities for the
(intelligent, more intelligent, the
most intelligent) | (i) Thereisa -~ demand for virtual
f internships especiall in the
5. Do as directed - 4+6=10 | ’
ol i S . :
(a) ad the text given in the anneXI‘.lre é (v) Portals like connects
carefully and answer the following ! aspiring interns to
questions : 2+2=4 |
(l') What . - . h' i -
.1s th.e s11e1:1t internship 6. Write the summary of the text given in the
revolution in India’ that the annexure.
author is talking about? o
20A |
/545 A ( Continued ) | 20A/545 ( Turn Over )



( 8 )

4 Hsting v;ara;z,raph zbout  the

Write @
v yisHIng social networking siteg

o
SSASE

l’-/
2 p ?ag;’%‘//)k; Instagram, €1C. 10
Or
Weite 3 paragraph describing an area of
Gillerery s SAAWEED living in 2 big city and
g, W % smalier town,
8. 1028 direcisd 44610
(yj Frame sentences by using any two of
the 'fl}’}!ﬁt%k’)rm given  below. Your
CrAETORS esch expression should
brng out s meaning. ¥or this
DTS, YOU TSN e werd Lo Write more
ihgn  ome  sentence  for  esch
EXPTERS 2%2=4
fy Kick the pucket
r",’ :"}W ;4?.‘ '5‘:():, /,,.,4
"] o "_6: 4 -!.'.w, ” :i‘\:
4 0 w0 extrg rile
! ; o
” W= *,‘{1’;(" Sree foy "lff f; %V:!}?.l:‘ﬂ!,‘":'ﬁ Jr;'.’»l i
CHAT SOl | 6 0
S v I IR IR kit “/",':'}'55? Gy e 11{)%}‘3;{_ f,h
1._\?.‘_- /Ay e LR IY i,i’w,'f*;',fi

{ (/‘[jruuiu(:’j /

ST

7()/35/545
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(ii) “By the time Microsoft figured it
out,” Bhatia told a reporter, “we
had six million users.”

She said, “He is a big time pop
music fan !”

(i)

Meena said, “lam a homemaker.”

(iv)

“What are you doing in Kolkata?”
Bijoy asked me.

Harpreet said, “Only a few of my
friends understand me.”

vi)

Annexure

7ainul Abedin from Ganderbal, Kashmir,
had a bachelor’s degree in computer
application from the Government Degree
College in his town, but no job offers. The
hurdle was not his education but his
location. “I lived in a place where chances
of getting a job were meagre, let alone an
internship. So | began searching for virtual

stumbled upon one that
[ was soon

internships. |
proved to be a turning point.

( Turn Over )



( 10)

shortlisted for & Web development
internship,” says Zainul, who currently
teaches students of the organization he
interned into code in HTML, CSS, Angular

JS, Bootstrap and so on.

There has been a silent internship
revolution in India over the last few years.
Technology has created a level playing field
and removed geographical bamers for
students from Tier 2 and 3 cties.
Internships are picking up fast amongst
these students, the biggest catalyst being
virtual internships.

“In recent umes, we have noticed a growing
demand for virtual or work-from-home
internships,” says Sarvesh  Agarwal,
founder and CEO of internshala, & a portal
that links aspiring interns 1o possible
employers. According 10 the latest
internshala internship trends report for
2010, virtual internships receive three
times as many applications as in-office
ories and the interest in them is higher in

. Tier 2 and 3 cities.

20AS548
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According to Agarwal, “virtual internships
will redefine work culture in days to come.
With proper infrastructure, knowledge will
be free-flowing and jobs will migrate to
talent. We are about to witness a trend
where jobs will reach out to talent’ and not
the other way round.”

3 (Sem-1/CBCSIENG



Total No. of printed pages = 23
3 (Sem-1) MAT-HG/RC-1

2019
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 Assamese.

TG WA ST Tey SRl

1. Answer the following questions :  1x10=10
o] 2HTAINT Bl o
() Find the value of cos 1740°.
cos 1740°3 N ©fendqt |

(b) Write the equatlon wh1ch shifted the graph

of the equation x> +y =25 into 3 units up
and 4 units left.

x* +y? =25 FNFER GO 3 G5 @A
mmwamw FHISS I AN
Sfenda |

[Turn over



(c) State whether the following statement is

(d)

(e)

true or false :

«“The domain of the function

!
f(x)=x3is (-, o)

ot Sfem W @ iy o e

1

“f(x)=x} TANGR WHICFE (-0, 0) "

If limf(x)=2. then find the value of

X—a

lim 3/6+f(x) .

X—>a

lim f(x) = 2 T lim 36+ f(x) I = Rzt |
x—a e
7x-2 , x<1

b TN )=
If the function [(X) {kxz , x>1

is continuous everywhere then find the
value of k.

7x-2, x<1
f(X)={kx2 TS AR, o

; X551
@ kI W Fefa z=q

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

(f) What is the nth derivative of x™'?

x™!  nON SRIEEe! T 2

(g) Write the range of arc tanx.

arc tan x< "”iﬂa igiﬂll |

(h) State Euler’s theorem on homogeneous

function.

AN TENR 201 SAAMIOR Bfe 7|

(i) Write the Maclaurin series for e*.

e I CelRa ITeT fordd

(J) State whether the following statement is
true or false :

“If F'(x)=g'(x), Vxe(a.b) then f - g is

a constant function”.

Ol OfETel Wt @ Ry By e

“f(x)=g'(x), Vxe(a,b) @ f-g b
< R g

r\ : \ V,.\

7/3 (Sem-1) MAT-HG/RC-1 (3)  «  ~"[Tumn’over



2. Answer the following questions :
' () if v=x"+y" +2°, then prove that
wey oy e i \
‘ 3 (‘9\ (1\. (T\ -
h of ) [‘ 0sx<l \;‘“*)'*‘;;*2—‘:;:-\
a) Draw the graph of (X , X A ¢
\ g { 12~x. <x82
R ovex-+y-+zn T E LN T X
{ X L 0sx<l ; - - .
{(X)“i’ e WO ST i | xf—\—+\'i+zi::\'
2-x, l<xxg2 ox oy o7
5\_;::.1

3. Answer any fowr questions
Rt sifdd oo 8w 5wl e
ans. prove

(a) For any angle 8, measured in radiar

(b) Find the nth derivative of e®

o™ ¥ NN SIFCTEH0 Bfea |

() If f‘(‘x):_\(x-—]). then on what interval that
the ftunction { is decreasing ? T - o \
£ ~6]<sin0<@ and -8 <i-cosB<®
W f(x) = x(x - : F GG | - -
(=x(x-1) & o3 § ' 0 AT (TIve Ui TR I YoN T

FEACH! ZNN B 7 : s

~o]<sin@ 0] W% -9 <1-cosBs B

: r
(d) Prove that arc sinx +arc cosx ==,

(b) Prove by analvtical method lw:“:—uj'-) =1
o9 [ @ are sinx +are coax—-;)n— *
. " RSN wwien R oam T T hm :‘.‘-j =1
/3 (Sem-1) MAT-HG/RC. : ; e X
HORCH C 3 (Sem-1) MAT-HG/RC- (5) Flium over



(c) State and prove Rolle’s theorem.
/

ve TR B B e =)

(d) If Y=easm_lx then show that

(l_xz)Yn+2 —(2n+1)'xyﬂ+l _(nz + az)yn =0,

y=easin"x 20 CW'{@QT @

(l—xz)yn+2 —(2n+l)xyn+l _(n2 +a2)yn =0.

(e) If three resistors B,

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

LI .
@R
(i) What is 3R, ?

(i) Sl}ppose that R, R, and R, are variable
fesistors. How fast is R changing with
respect to R, when R =100 ohms,
R,=200 ohms and R =300 ohms ?

v

713 (Sem-1) MAT-HG/RC. | (6)

and R3 are :

7/3 (Sem-1) MAT-HG/RC-1  (7)

' R,Rzﬁlﬁi
SERTeTeIE Aaes foRol @14 R, .
Rﬁ'ﬁ‘ﬁi?ﬁR«-ﬂWﬂW‘i’Cmﬁﬁm°

1 1 1 1

—=—t—+

R R1 R, R3

oR

(i)‘—azwﬁswdmm?

y af R, R, &% R, Ffb! vor G 2,
@ m&%mm RI ARG TR Afa =

st R,=100 ohms, R,=200 ohms <
=300 ohms.

(f) If £(x,y)=y+1+log(x*—y) find f(e, 0)
and sketch the domain of f.

I f(x,y)=,/y:i—1+log(x2 —y) Cot® f(e, 0)1
W BEERI | TS f I SfRCEas T3 CoRR 9 |

4. Answer either (a) and (b) or (c) and (d):

(a) W% (b) A (c) =NF (d) WX Teg I ¢
(a) Prove that
cos(A —B) =cosA.cosB—sin A.sinB
Hence deduce that sin?A +cos2 A =1
' 5+1=6

[Turn over



aae ¥ A,
cos(A - B) =cosA.cosB-sinAsinB. Ry
o (79631 (4 sin A+cos’A=1.

(b) In the triangle ABC, a =2 units, b = 3 unitg
and ,C = 60°- Find the value of sinB. 4

ABC fIg@® a = 2 @39, b = 3 G&IF W&
£C=60°. sinB3 I Efaear|

du ] o u)
(c) Prove that ['—'— > =—1an '{EJ+C
*a'+u” a \ . ;
- dx
Hence find the value of j - =
4xX"+4x +2
4+2=6

du I ~
mwmfz > =—lan ‘(E)+c_
a +u \d

AR #3 3 T fadfa w4

J-4x2 +4x+2

(d) Consider the function f(x) = 2x*+3x+4.
Find the function which ) 4

(i) shifts the graph of f three units up.
(ii) shifts the graph of f one unit to the left.

7/3 (Sem-1) MAT-
HGRC-1  (3) 8000(W)

(iii) stretches the graph of / vertigally by a
factor 2.
(iv) compresses the graph of f horizont

by a factor 3.
f(x)=2x2+3x+4 T, Oeid Fe 20!

fef 341 3 |

() f wewoR @R ol @ S#CA
AT 4|

(i) f FEHOR (FRERE G5 G AEHICE
AT 41|

(i) f TEBR @EE qR ed TTF O
e 11|

(iv) f FEOR FRGRs o @d Sgli i
Agoe 4|

5. Answer any two of the following :
RteIel Bt SIxE T@F 3 ¢
(a) Evalute any two :

Rt gor W Ay i 5
(i) lim (\/x6+5—x3)

X

ally

5x2=10

2Ya+2Y4=5

(i) :'}3’5 (1~ tanx )sec2x
4

7/3 (Sem-1) MAT-HG/RC-1 (9) [Tum over



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

ey
J \

(C) Prove that lim (1+sinx)* =e.

x2+2

—————

(111) 11 m 6

logx
x—0t COS€ CX

(iv) lim

m.
A .
X“+5 X2

f(x)— mx+1)+k ,-1<x<2
23 +x+7 ,x<-1

f FECH1 TMICHR. S[vRE T k OF mI FH

e w4t ¢
x2+5 2
f(x)={m(x+D)+k ,-1<x<2
2> +x+7 . ,x<-1

1

x—=0

1
TR FA @ lim (l+smx)x =%

x—-0

7/3 (Sem-1) MAT-HG/RC-1 (10)

5

6. Sketch the level surfaces of

o[ T (FEOR TR I T 2

() fx,y)=x-Y

(i) f(x,y)=xy-

. T
\/* o Or/S<l

(a) State and prove Leibnitz theorem.

wn

aﬂaﬁtmﬁﬂormm@%%ﬁrqu|

(b) If y=tan-lx, then find Y. D
y=tan"'x TG ¥, 3 I fefa
l —
-1 x2 +y?2
7. If u=cosec” [—— 7, then prove that
x§+y—
262u+2x o*u N ,8%u tanu| tan u+13)
ot axay . oy 12 12
10
[Turn over

7/3 (Sem-1) MAT-HG/RC-1 (11)



1
_ x2 + y?
ﬂ'ﬁ u = cos€ecC l _!_ 1] KAGTA WCT W .
x3+y3
azu‘ | 3211 2 o%u tanu( tan2u+13"",
x°——+2xy ty =

oxdy ° oy’ 12 (1\2J

Or/%1

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

713 (Sem.1) MATHGRC. 2) 8000(W)
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The ﬁgures in the margin indicate full marks
for the quesuons ' '

1. Answer the following as directed : 1x7=7

& an
ey b | ¥
i
5 i

.:  v ) Ffom kinetic gas equation, show that
PV =constant for an ideal gas at

| i repnstant temperature. .o e SN n M
(b) A gas can be liquefied, when
h Ve T S P= P

| 'ﬂﬂ”‘T<'Tc; P<P;.-
BBy




ssure of a liquid.

_ﬁ__ C3 axes of
d six CQA jéa{es of symmetry.

( Fill in the blanks )

path of a gas vary with
d pressure?

™ 2

nts present in

(d) The pH value of ‘a solutic

3. Answer any three of the following unStiOns :

(d) Derive the van der Waals’ eduatibﬁ fi

()

(c)

(@)

3 €Xpressions for dj

‘interplanar distance of

the  square

equimolar concentrations of a veak aci
and its salt is 5-0.~Caﬂculate~.:.ftﬁez K&
value of the weak acid. SHe b

5x3=15

ora & .
gas. Explain why van der Waals’
€quation cannot be considered

generalized equation of state fo
gases.

‘as a
T real

What is critica] state of a gag? Derix_{e‘ Y
the €xpressions for critical constants in
terms of the van der

Waalg’ constants.
Derive the Bra

g8’s equation.
€Xperiment on ac

Wavelength 10-10

In an
rystal using X-rays of
m, the value of angle
of incidence for the first-

order reflection
was found tq be 30°.

Calculate the -
the crystal.

concentration of the acid.

ation co

ssoci
carbonic acids . »




e pbstulates derive the

3+4=7

3
k.d the molecules will |
erage §_,geed_and how
verage speed |
( Continued )

(b) Answer either (), (i) and (lu)] or [(iv), (v)

the expressmn i : :
d1str1but10n of molecular speeds of
the gas. 7
(iv) Show that root-mean-'square speed
of hydrogen gas is four times that of
oxygen gas at the same
‘temperature. o
(v) Derive an expression for reduced
equation of state for any substance.

State the law of correspondmg
states. 3+1=4

and (vi)] :

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

(i) Describe g method with theory
commonly used for the

measurement of wscos1ty of a
liquid.

(i) What are liquid crystals? Give the |
Structural *  difference ' between
_ Smectic and nematic liquid crystals.

Give t§w? applications of liquid
crystals. 1+2+1—4" ;

(iv) Define = the terms—symmetry :
“element, plane of symmetxy
centre of symmetry

\M’Uj} :



chottky andFrenkel
of each of

Define p

hm1tat10ns of pH scale. Calculate

pH of a solutmn obtamed by mixing
dm3 HCl solution

you would choose for the folI '
titrations : °ng

NaOH vs. CH3COOH
Na2003 vs. HCl

(vz) Calculate the solubility of Mg (OH)2
in pure water at 298 K. Given K

for Mg (OH), at 298 K is 1- 20><10‘11
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