RSG-P.Sc.(B&E)

2023
PHYSICAL SCIENCE

(For Regular & External Candidates)

Time : Three Hours Fifteen Minutes

(First fifteen minutes for reading the question paper)

90 - For Regular Candidates

Full Marks {
100 - For External Candidates

Special credit will be given for answers which are brief and to the point

Marks will be deducted for spelling mistakes, untidiness & bad handwriting.

e RS Fw e ‘e Remr wfr e fite 21|
s wtyfer ool evam spefmm o =)

| ¥ fent
@J 7 Row fofes ot ofel svar S ool w few Ter e =g a
f5s ofe cema: Ix15=15
Lk e I oS erEe W STHIN W AT ;2
(a) CO, (b) Ar
(c) CFC (d) He

A2 4g H, VT & STP (9 PV @7 W 6?7 (H=1)

(@ RT (b) 2RT
(¢) 4RT (d 05SRT

13 12g C 3 3efqs #ffeta Co, tofd 3ars 3 o 0, AeA?
(C=12, 0=16)
(a) 32g (b)y 12g
(c) l6g (d) 44¢g

-

14 AR TS 4B SIAT R e SR ?
(a) 0 Mol

2 (d) 3

Turn Over



) RSG-PSc.ipy,

@ A faprie
/I/filwrsm g facn s g AfeAE OB
-1 |

7 1y
¥ -

(a) T (by Fa#
(c) = dy

1// @G wEEH wefel wfenfne AW GfEATYR AW 450 (B9 TeH e
- ST (IR WA T4

(a) 90° (b) 22.5°
(c) 135° (d) 45°
% Afrafzenssn gz e 2
; (a) mho.metre -1 (b) ohm.metre '
(¢) mho.metre {(d) ohm.metre
1§ 40 ohm RFR 3 «fzarfa wwg W 0.2 ampere foe zarfze o7,
ARARD7 R e Wy R arew Tor
' (a) 0.5 volt (b) 2 volt
Ac) 6 volt (d) 8 volt
/ a-, p-e y-AMR (eva B A3 Iw =
() y>a>p b) y>B>a
() a>PB>y (d) B>y>a
1O W +fiw =l vod «fim Fosifer cifers e sz 2
) (a) 8 (b) 32
(©) 16 (d) 18

LM CaO SOt7 ¥af6 |G Ca 7MY (AF O “AWqre =-rsfas zm2
(SRTe™ @ FEMETSE SENeEe JoEm TUBTH 8 6 20)
(a) 0 (by |
(c) 2 (dy 3

112/ efenfareme srufors syefafmm Feme @ sfere e a7z #0172 ore
| IS @ PeT LA Arwl WBA @G A

(2) e Syl FRRE (b)) Wt 2w

(c) SHEffafemra oS (d) feqy wEfa



3 RSG-P.Sc.(B&E)

1_),‘_( N, T3 %Wﬁqﬁawﬁmmmﬂqmmwﬁmmww
22 T

(a) NaNO, & NH,Cl

(b) NaNO, 8 NH,CI
, (©) NaCl & NH,No,

(d) NaNOS a NH4N03

ABa D Rrera sl R TS RIFS 7

{a) Zn0O (b) ZnS

(C) choa (d] ZI'ISO4
115 57 @ ol T ¢

() CH3OCH, () CH,CHO

(c) CH3COOH (d) CHSCHZOH

o sty

}/ ﬁﬁﬁlﬁsﬂﬁ%ﬁ%%(ﬁ%ﬂﬁ%ﬂ%):

d ARG Soifiers @3B WO T T @ B ooy
2.2

TR G AR SIAF-T4T 30,000 klkg! TS B a2

st
ﬁ%ﬁaqﬁaﬁmwmwmwmm

23 mmﬂﬁﬁ%wmmmcwwvn;mﬁw%
Gmmmm%@mﬁcaﬁwmﬁtﬁaﬁawﬁmww
A T =2 1
2.4

STPCG1anmﬂ4LcozsmmEﬁﬁcswqammwww
A

1
77.5 Ts7 RRReR e 1 fa e
| ﬁmﬁmqqmmwmma@mﬁﬂma@m

LLE
fera, a1 @ Fro wie wfraEeres Grwm S |

2.6  Tad v S e

Tum Over



4 RSG-P.Sc.(B&¥)

SASH veflAg sua wrwa swes g catie apm Saes wefilE et
ey A (@t ofrel ur I

. = Y]
2893 T 6 eemen MM izl 6 o oirad w493 Aed TS

SRS d4ta wig yiba W fury @ swefaue efoe ez sae :
29 93 qo D owrn exy qa Wl v @by wes FAT 1
210 sfrweifass «fye @ =ifgsel st Srael w0 !

W]
IR o FAL
-3 2= pu st T |
2H INICIA A TINSHTIT AN U R P4
Y Rl
2111 sehwRugRw Ay Jf(a) Fe ‘
2.11.2 ‘gﬁ”ﬂﬁ‘?{ﬂ_ﬁﬂﬁm‘w (b) Zn |r
A eI A | o
2.11.3 @fG =19 41w j (© Ca |
2.11.4 SIFAHA W6 @Y (T arefia et @ K |
(TS 2 ]

12 Wew (R srer 1 Ran

e @3 e e S B 26w SR WA Q@ W v
TEIAT T

2.13 _%ﬁﬁmﬁm‘ﬂ‘[“ﬂﬁﬂ‘ﬁ re? ARCICA R, Sfeqnam s g
e LR 1
"’ﬁ’ﬁ‘ﬁ““fﬂ (TSR SISt Sfonfarsar ot A Jezs 22 |

b 1 B E L B2
Sfenfarsrera s fenfararam s fg ofde «fem = I

2.15 N, 93 Seetfiess amrafee Afgrer 9ol s@d Sy atan
ot
TR BeoAmTa g 7 ommeda Wy @B IE TREHDY, WS &y !

2.16 @AM T APUSTHT AGNS ¢ Sfare=a Rfemy @@ st Besm
27 !




5 RSG-PSc.(B&E)
o

1

217 CHCH = CH, 9% [UPAC AT9 (orey l
e

Frets o1dtaa 51al caterer Frotia faera s+

218 FETnte Poifatha waf® aanta e

o Rt

3 frefete emfern Swa e (frem epsffer aPmem): 249

M SRETS fRavds evm Ry Symrae 4B sTeRy eeTeR BOY S0

-

[ ]

3.2 17°C TFSW € 750 mmHg oito HE @@ @3B M 580 om® WES

SR @1 6% Mot 47°C Syen s T e WEwE @@

2
T
LA qO A STP (5 INSTH 4480 mL 993 5600 mL SRS SRR
FA\ PO (AE SLed St ey rar 3
::5{,-3 ST efewmrem v w9 @b e 2
qY4qt
(PG A TEH (7 WARKTE ¢ (@RICR N @ Tye I3
ACE IPoa (@ Ao s zn o 4% iR @ )
3.4 aqfoe RO o ¢ [Fow oee oot wIlb e =fME @ 2
3.5 | CH, 93 #3% ©b GRS JtF (48 (@ CH, WA 3= 2|t s (H 8
C 92 e 40 IS 1 6 6) 2
34 CifeAm @RECeT @I (O FRGY (e (1 CHGEN (PRRe S fce
5ifde | 2
e eifeam @REE IR W oafds 7@ @) (Na s Cl 93
j'mcﬁas T TARFCA 11 € 17) 2
37 Pb(NO,), @9 Al BT H,S = Biedl adret &1 W sfwe apiafas
FAFA HT (A ) 2

Tum Over



6 RSG#P.Sc.(B&E}

38 efeufareny spyfsre ure ey Arwa falpm i sfogma ab e
M" tnee=—=M (M = 4§)

e erae a1 e Rl JRpr 3o we )
L)

ey gaft e Trew A oifdE e spEfafeanaa HAE e
@ﬁ%mm? -1

[ 2]

39 EW @ stfmmizrees R o Fora A2l Semwa 31 2

e
eI Mba s = e

HC = CH — CH,CH,

[

[

v faem
4. frsffre epefer Ter me (Rew fer svsdim):

4.1 Sl s e
G35 WY AT qfFe @FNe MR TFer I s WD STeR e
TIF FSR 7 YaAT TEF W |

1+2
42 FARTTRIT WHCEHA (G FAT CIZHHIC Seofw U
S+0,— 80,
STP (S 2240 L SO, Tesid TS
(i) T AN AP
TR (ii) TS (e O, ATAE WI? (0=16, S=32)
YL

480 g @3> A (WA 352 g SIASA (AGTEA 320 g WA 93 3w Aot
G2 930 ST RN Tesm T AR QNI ITT 32 TA IS (A
ST (SIS Seom 3972 3

13
t

43 AT TS IR TR AW WS a2 a7 AMfAfEE e = 2+1
UL

Tifaa SR Hfewe! (473 3w, SI @ EY M S oN=_eR
92fh T TUIEAS Wa | 3



4.4

4.5

4.6

4.7

4.8

4.9

9

RSG-PSc. (B&E)
AfEHATIR CFA ST a @A 450 5T qqe ufeore o sfemrya AT 60
1 Seoty st (A pifed we @w a0

6 cm AT @2 agre wafd Tew s Wi 2 4 cm Y araraA AT
(™D 4.8 cmmﬁﬁﬁﬂﬂﬁmwlmﬁmﬁaﬂ%«eﬂﬁsﬁmwﬁ?

a3

b WM HTEAIG siforas 2 x 105
225x10° Kms

142

Kms' @4 wa wmra =rara siforas
T F 6 T YT “ffesareng were facfy aran

xaﬁneyﬂﬁmaﬁfﬁmwmw-aﬁmmmﬁmw
A |

2+

TS 6 45T O A @ B GaR oo Fw el A oRba A 8
mﬁammﬁqmwﬁcammm—sz?

et

92 Afers foafd 220V-60W e afs @ 55 220v-100wW Taegfew oman
mimﬁﬁmsﬁmwwmmqﬁﬁmmm

mmmmmn.oxﬁwaﬁsmwwmﬁmﬁgmww
A6 (A2

SfGR pad ST MW wAITea F@R e

S A BT @& 2 6 (LED) e aam 93l At Srew avan 2+1

Gl CoufE @ @@= 92 (6 8 143 5 S5 Wiz €3 oy

cmaaﬁa-ﬁmﬁ%mmwmqaﬁmwmwﬁ
(2R ¢ fNegw drrar

@R AR Aoy Rism Twan =fFa T 2+1

oty WAl IAm et SEmA e |

ek

LK

(G AW AR 77y Feme ) @Rim? AN orfm wefag oo 14 93

2w feaft difere «wiel C, Si 92 Ge (@ Siva ARNGREE Rt eI
2+1
AMHG |

410 & cufem cfowfamsmma Jrma @a g st o 3 A A 1+2

Tum Over



4.11

412

5.1

5.2

53

54

5.5

6.1
6.2

6.3

6.4

(R omefiore eqppraforrra fiw Sesivta 1 aoimfa fafew @b oz wfirs
TS Rewaes orrut ) @ spefisa =1Efer caaran

l+2

2 sy Ry wireme @t e sfesenem fafaam v o
RuiRe grivs Besm a1 sryed B FED w0 Hom
W sReway @) Rig@Eaha gl ez Sy a7

Y3
9= 9 & (LpG)a firw Bex A

e e e ot (Biperadfifa) g ofefn gaf wE Tesm
G0 |

|~

[ %)

‘u’fﬂ]ﬂ
(3= RAre «@frmdira o)
FrefeRe i Sar me (@ @me 5afd)

T QAN oM TRSTE o RS T s s
STP (S 32¢ O, TR 51 @ WESHR rrT F52 (O - |6)
GFYRA AR (DC) e
W@@ﬁﬂﬁﬂitﬂwmmﬁwaﬁmﬁmﬂ@?ﬂmﬁagﬁwm?
90 I YT 93 FE TG T S W

frsfere wrsfem Ter we (@ @me fel)
TR AT eAferg wwze sWda 75 e
WIS (TS WA AT WA (1% N T2 YA B WG|

(T AAPRG 7Y sl Wi @ s B 9d wve apmie
HAPIHZ (=0 |

———

NHfER a7 IT FTEA IR 0% 7 ¥ 7 |

—



1.1

1.2

1.3

1.4

1.5

1.6

(ENGLISH VERSION)

{(For Regular & External Candidates)

Time ; Three Hours Fifteen Minutes

(First fifteem minutes for reading the question paper)

Full Mark | 90 - For Regular Candidates
arks

l 100 - For External Candidates

RSG-P.Sc.(B&E)

Only the External Candidates will answer Group ‘E .

Figures in the margin indicate full marks for each question.

Group ‘A’

Multiple choice questions. Four alternative answers are given below for cach of
the following questions. Write the correct one.

I x 15=15

Which of the following gas helps in the depletion of ozone in the ozone layer ?

(a) CO,
(¢) CFC

What is the value of PV for 4g of H, gas at STP? (H= 1)

(@) RT
(¢) 4RT

(b) Ar
(d) He

(b) 2RT
(d 0OSRT

How many gram of O, will be required to make CO, by burning 12 g of C

completely ? (C=12, O=16)

(a) 32g (b) 12g

(c) l6¢g (d) 44g

How many types of thermal expansion coefficients are there for a liquid ?
(@) 0 (®) 1

(¢) 2 (d 3

In the case of refraction of white light through a prism, the light of colour

which deviates the least is
(a) vellow
(c) red

(b) orange
(d) violet

If a reflected ray from a concave mirror makes an angie of 45° with the
normal, the angle of incidence will be

(a) 90°
(c) 135°

(b) 22.5°
(d) 45°

Tum Qwver
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What g the unit of conductivity ?
(a) mho.metre -1 (b)  ohm.metre ™

(€) mho.metre (d) ohm.metre

If a current of 02 ampere flows through a conductor of resistance 40 ohm,

What is the potential difference between the two ends of the conductor ?
(a) 0.5 volt (b) 2 volt
(c) 6 volt (d) 8 volt

The correct order of penetrating power of a—, B— and y— rays is

(@) y>a>p ) y>p>a

() a>p>y @ p>y>a

How many elements are there in the fourth period of long periodic table ?

(a) 8 (b) 32

(c) 16 (d) 18

In the formation of CaO how many electrons are transferred from Ca atom to
O atom? (Atomic numbers of oxygen and calcium are 8 and 20 respectively)
(a) 0 (b) 1

(c) 2 (d) 3

In the extraction of aluminium by the process of electrolysis, the fused mixture
used contains which of the following along with cryolite and fluorspar ?

(a) anhydrous aluminium chloride (b) aluminium hydroxide

(c) aluminium sulfate (d) pure alumina

For the preparation of N, gas in the laboratory, the mixed aqueous solution of
which of the following two compounds is used ?

(a) NaNU2 and NH,CI (b) NaN03 and NH4CI
(c) NaCl and NH4N03 (d) NaNOa and NH4N03

Which of the following is the formula of zinc blende, an ore of zinc ?

(a) ZnO (b) ZnS
(c) ZnCO, (@ ZnSO,
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Which of the following is an alcohol ?

(a) CH,OCH, (b) CH,CHO
(¢) CH3COOH (d) CH,CH,0H
Group ‘B’

Answer the following questions (alternatives are to be noted):
Name a gas present in the atmosphere which is not a greenhouse gas

What is meant by—the calorific value of a sample of coal is 30,000 kJkg™' ?

OR
Why can wind energy be used for sustainable growth development?

At a certain pressure the volume of a fixed mass of a gas at a temperature of
0°C is Vg what will be the increase in volume of the gas, according to
Charles' law, if the temperature of the gas is raised by 1°C keeping the
pressure unchanged ?

What will be the ratio of number of molecules present in 1 L of H, gas and
4L of CO, gas at STP?

Write whether the following statement is true or false :

The value of coefficient of linear expansion of solid is the same in celsius
scale and in Kelvin scale. OR

Arrange diamond, iron and silver in the order of decreasing thermal
conductivity.

Write one use of convex mirror.

A ray parallel to the principal axis of a concave mirror follows which path
after reflection by the concave mirror ?

If the same potential difference is applied between the two ends of iron and

copper wires having the same length and cross section, does equal amount of
current flow through the two wires ?

Draw 1-V graph according to ohm's law in the case of a metallic conductor.

Turn Over
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12

Mention one peacelul use of atomic ¢nergy.
. OR

Fill up the blank -

Y-ray is wuve of short wavelength.

Match the Right column with the Left column : |

Left column | Right column

2 1.I- Kn .'Hi{;’ll.iﬂc earth rncta_l_ ) __{a) Fe e = =
2.11.2  The metal which is present (b) Zn

in the highest percentage
- amount in the ailoy invar | - ]
2113 An alkali metal (c) Ca .

2.11.4  The metal which is f:;,ivcn as | (d) K
coating to prevent the rusting

of iron

Write whether the following statement is true or false :

The formation of an ionic compound is made possible largely by the formation

of a stable ionic network.

In the refining of impure copper metal by the process of electrolysis, the mass

of which electrode increases ?
OR

In the electroplating of gold over silver, what is used as electrolyte ?

Fill up the blank :

During electrolysis electricity is carried through electrolyte by

Mention one reason for relative chemical inertness of Ne-
OR

Of the two substances used for the production of urca one is carbon dioxide,

what 15 the other ?

Which compound is formed by the reaction of atmospheric nitrogen and

oxygen as a result of lightning ?

Write TUPAC name {or CH3CH =CH,
OR

What is the disposition of the four valencics of carbon in methane

Write one use of denaturced spirit.

1 x4
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Group ‘'’

Answer the

Mention two possible future effects of global warming on environment

A fixed mass of a pas occupies a volume of 580 ¢cm® at a temperaturc of 17°C
and a pressure of 750 mmHg. What volume will the gas occupy at that
pressure and at a temperature of 47°C 7

OR

Two gases of same mass occupy at STP the volumes of 4480 mL and 5600 mL
respectively. Find out the ratio of molar masses of the two gases.

Write Snell's law of refraction of light.

OR

Write two characteristics of the image of an extended object formed when it is
placed in between the optical centre and focus of a thin convex lens.

Write one characteristic of each of electrical heater wirc and fusc wire.

Show by drawing Lewis dot diagram of CH, that CH, is formcd by covalent
bonds. (Atomic numbers of H and C are 1 and 6 respectively)

Show by the help of a property of sodium chloride that sodium chlonde is

composed of ions. OR

Show how ionic bond is formed in sodium chloride. (Atomic numbers of Na

and Cl are 11 and 17 respectively) https://www.westbengalboard.com

Write, with balanced chemical equation, what happens when H,S gas is passed
through aqueous solution of Pb(NG;), .

In the extraction of metal by the process of electrolysis at which electrode does
the following reaction occur ?

M" +ne =M (M = Metal)
Is it an oxidation or a reduction reaction ? Answer with reason.
OR
Mention one use of aluminium. Why acidic [oods should not be kept in

aluminium container 7

How is polyethylene produced by the polymerisation reaction of ethylene ?
OR

I”““"“"F questions (alternatives are to he noted) 29
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How , _ .
can the f'ctlnwmg conversion he carried out ?

2
HC=CH —> CH,CH,
Group ‘D’
Answer the following questions (alternatives are to be noted)
What is an ideal gas ?
What is the effect of increase of temperature on the pressure of a gas kept In 4 )
closed container ? Answer with reason. I-e
On burning sulfur in oxygen, sulfur dioxide is produced :
S+0, — 50,
For producing 2240 L of SO, at STP
(1) how many gram of sulfur
and (i) how many mole of O, will be required? (0=16, S= 32) 2+1
’ OR

On burning 480 g of a solid compound in 352 g of oxygen, 320 g of another
solid compound and a gaseous compound are produced. If the vapour density
of the gaseous compound is 32, how many mole of the gaseous compound is
formed ? 3
Define coefficient of volume expansion of solid and write its mathematical
form. OR 2+1
Give one example of each of thermal expansion of solid, liquid and gaseous
substances from everyday experience. 3
In the case of refraction if the angle of incidence is 45° and the refracted ray
makes an angle of 60° with the normal, what will be the value of angle of
deviation ?
If an object of 6 cm length is placed at a distance of 2.4 cm in front of a
convex lens, the image is formed at a distance of 4.8 cm from the lens. What
are linear magnification and the length of the image ? 1+2

OR
The velocity of light in the glass medium is 2x 10° Kms™ and the velocity
of light in water medium is 2.25 X 105 Kms™'. Determine the ratio of

refractive indices of glass and water medium. 3
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Write one use of cach of x-ray and y-ray. Mention one  harmful effect of
y-ray. 2+1

Two metallic wires A and B of the samc length arc made of the same material.
The radius of the wire A is double the radius of the wire B. What is the ratio
of resistances of the two wires ? ’

OR
There are three 220V_gow clectric lamps and two 220V-100W electric fans in

a house. The electric lamps are lighted for 5 hours a day and the fans are run
for 10 hours a day. If the cost per B.O.T unit is Rupees 5, what will be the
cost of electricity for 30 days ? 3

Write Faraday's laws of electromagnetic induction.

Mention one advantage of using a LED lamp over an incandescent lamp. 2+1

There are 92 protons and 143 neutrons in the nucleus of a radioactive atom. If
an o—particle is emitted from that atom how many protons and necutrons will

be present in the nucleus of the new atom formed ?

What type of nuclear reaction is the source of energy of stars ? 2+1
Write the contribution of Mendeleef in the creation of 'periodic table'. 3
OR

What is meant by atomic radius of an atom ? Arrange the first three elements
C, Si and Ge of group 14 of long periodic table in the order of their increasing

atomic radii. 2+1
Mention two classes of electrolytes. How can they be differentiated ? 142
Write the balanced chemical equation for the reaction that occurs in the Haber
process for the industrial manufacture of ammonia. Write the conditions of the
.
process. 142
A hydrocarbon in the substitution reaction with chlorine in diffused sunlight
forms methyl chloride in the first step. What is the hydrocarbon ? Write
bal d chemical equation for the first step of the reaction. Mention one use
ance
of the hydrocarbon. OR 3
: ?
What is the industrial source of LPG
and poly (tctrafluoroethylene). 1+2
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Group ‘E’

( For external candidates only )
Answer the followmg questions (any four) L4
5.1 The amount of which greenhouse gas of the atmosphere increases by the
buming of fossil fuel ?

5.2 What is the product of pressure and volume of 32 g of O, gas at STP ?
(0=16)
53  Whatis DC?

54 By the emission of which radioactive ray from the atom of a radioactive
clement no new atom is created ?

55 Draw the structural formula of a saturated hydrocarbon containing two
carbon atoms.

T~
b
()

Answer the following questions (any three) :

6.1  What is the importance of insulators in household wiring ?

6.2 Whether a concave lens is called a converging or diverging lens?
Answer with reason.

6.3  Write, with balanced chemical equation, what happens when dilute
sulfuric acid is added to ferrous sulfide ?

6.4 Give two reasons in favour of using paper for packaging.
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