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5. PERMUTATION *f6q ITE F© AT AU I ATO FAITRTEA 7n! T&G FITET 74 FC2 (In how many ways
can the letters of the word PERMUTATION be arranged so that the vowels always occupy the even places?)
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3. 15 & fFTRB TRTAIRITER T4 6 T TR | TR Y TATE 11 TOAR G0 Wol F© SR A5 I T IS WCe IAATF 4 &
TJIFIS ACF? (Among 15 cricket players, 6 are bowlers. In how many ways can a team of 11 players be selected so
that the team has at least 4 bowlers?)
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©.7C,_; =36, "C, = 84 G2 "C,y; = 126 T n 8 r I N WA FC 1 (If °C,—; = 36, °C;. = 84 and *C,; = 126, find
the values of n and r.)

Opas OFEH

8.5 & Y 8 4 T WFANT I3 AATS T© I I I TS WA BY THRITC FIFSTAICS IG? (In how many ways can

5 men and 4 women be seated in a row so that the women occupy only the even places?)
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¢. 9315 VIR TAITS (8 x 8) TG FOITE FASCHA LR FOLTA ICHFA SITR? (How many rectangles and how many squares

are there in total on a chessboard (8 x 8)?)
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. 1,2, 3,4, 5 TRET ATOFH GFAT JIAT FC TORTE A6 Gae et 407 Fa1 TF, ©itd AN e F@1 1 (Find the sum

of all five-digit numbers that can be formed using each of the digits 1,2, 3,4, 5 exactly once.)
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4. DAUGHTER *¥f5% It tats 2f6 759 @ 35 e ey Foetet #% 16w w4t 302 qmve soutaics T b srtsifat
TF? (How many words can be formed from the letters of the word DAUGHTER by taking 2 vowels and 3
consonants? In how many of these do the two vowels come together?)
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Y. X,y,2z $A9P IR GR x <y <z TAx +y +2z = 12 ANFACH FOGT AN ACR? (If X, y, z are positive integers

with x <y <z, how many solutions does the equation x +y + z = 12 have?)
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5. g5 e 2f Reret 5% T it 10/ e =witR 1 atere ot Wi F9=itF 2f6 e A b 6 v Ser ve avitm
TASA T? (An examination paper has 10 questions in two sections, 5 in each. In how many ways can 6 questions in
total be answered, choosing at least 2 from each section?)
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0. 8 T TIRCE G (B LA BRTeT T© &I 1A I e [fAB 3 o= Wit g2 =Ari=iif* 1 12 (In how many ways

can 8 people be seated at a round table so that no two of 3 particular persons sit next to each other?)
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5. 105 &S 371 4f% o7 AT T© AT A T TS ATSF ACH FIATH 116 93 A 45 791 A2 (In how many ways

can 10 identical balls be placed in 4 distinct boxes so that each box contains at least 1 and at most 4 balls?)
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R E(x) = 2, x # 1 TATANS T, £(F(x)) = x | @ TP £ (x) P ST € £ 62 0@ 0N (I £(x) = =, x # 1, show
that £(f(x)) = x. Hence find f~!(x) and write the range of f.)
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30, £(x) = 4/ -t FIAABH TOIGT < T 1 (Find the domain of the function £(x) = 1/ =)

(=] 5 [=] (=] sl
[=]* OF-xA

38.f : [1,00) — [2,0), f(x) = x? — 2x + 3 A TMAE W, f G-I FINT Q3 f‘l(x)ﬁ‘f{[Wl Iff: [1,0) — [2,),
f(x) = x* —2x + 3, show that f is a one-one function and find f!(x).)
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2
3¢. £(x) = X1 eniafba Taer Ffa T 1 (Find the range of the function f(x) = X152 )

OO OF 0
B o U8
[=]¢%: OF %A

SO f(x) + £ (X)) = 1+x,x #0, 1 A £(x) M (qf fx) + £ (X2) =1+x, x#0,1, find f(x).)
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34, f(x) = In (1) 201 G TOICT W TR, e T, £ RTee T @R £ (125) = 2f(x) | (If £(x) = In (1), find its

1+
domain, show that f is an odd function and that f (li—’;{;) = 2f(x).)
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Sbr. 0o FieetTeteT Tee 1 Reee e (i) £(x) = x? cos x (i) g(x) = 2427 (jii) h(x) = x|x| (Determine whether

each of the following functions is even or odd: (i) f(x) = x cos x (ii) g(x) = &=%2= (iii) h(x) = xIx|)
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5. f(x) = T T £(£(x)) @ £(f(£(x))) N ICA G2 OItme Tetea S Feat | (If £(x) = 1L, find £(£(x)) and £(f(£(x)))

x ?
and state their domains.)
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0. f(x) = —L— + /x + 2 TOBF Tt W% ST 1 (Find the domain of the function f(x) =

log,,(1-x) X+ 2.)

1
—_—
log,,(1—x)
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Physics 200 79
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2. X 8 Y 7t orewifeas tFe | X T30 9%k 200X € IR 2200X; Y THE I[HRY —30°Y 8 AR 120°Y 1 (X and
Y are two temperature scales. On X the ice point is 20°X and the steam point is 220°X; on Y the ice point is
—30°Y and the steam point is 120°Y.)

(F) 50°X O @ Y THC $9? (What is 50°X on the Y scale?)
() T SN 92 THEA G2 13 SIGT ATR? (At what temperature will both scales give the same reading?)
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R, (F) 41 7 wrre «hivt QB 7w @ AR 51 I 76.0 cmHg '€ 104.0 cmHg | ST IS 515
20.0 cmHngWWﬂW%WI (In a constant volume gas thermometer the pressures at the ice point
and steam point are 76.0 cmHg and 104.0 cmHg respectively. If the pressure in liquid air is 20.0 cmHg, find the
temperature of liquid air.)

() 3B Srorefe ATARBIET SEwIETe 7o IFHRY @ IAARYTS IAFE 2 mV 8 7mV | G S I A 4 mV | G2
A G T ARG ¢ qf sim ATHRBIER 210 F© 2, TW itwa [FAR4a 21 TAFW (10 Q, 25Q) €

(4.0 cm, 24.0 cm) RF? (The emf of a thermoelectric thermometer is 2 mV and 7 mV at the ice point and steam
point respectively. In a liquid its reading is 4 mV. What will a resistance thermometer and a mercury
thermometer read in the same liquid, if their fixed point readings are (10 , 25 Q) and (4.0 cm, 24.0 cm)
respectively?)

() (U)-97 SR TIIAFRILG 8 WO Sioi@l {94 S 1 (Find the Fahrenheit and Kelvin temperature of the liquid
in (¥).)
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0. B I GF-2IeF AW T i Ok T £ g o o v Tt b @0 pa)
RE 1 AL 1: AT AAGIA, AT AN (iaf); AL 2: AT AN, AT A6 3
(ibf) | (In the figure an ideal monatomic gas is taken from state i to state f ] b Path 2 f
by two different paths. Path 1: first isobaric, then isochoric (iaf); Path 2:
first isochoric, then isobaric (ibf).) 1 1

@) 92 A WWW%WI (Find the work done by the gas along

both paths.) T T ta
(¥) =57 *& #5387 91 (Find the change in internal energy.) V0
(*) 4R 7 THif¥® ©f=t {4 F7 1 (Find the heat absorbed along both paths.) 0 2 6 g
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8. 9315 Tl Fifereia ¥4, 2w PSR qeeiieet e sfasie qories s w5t @itg | P eTe trawe A =
5.0 x 1073 m? G I3 TS 517 P, = 1.0 x 105 Pa | P53 31337 e @3 Pk @smei At & «6i1 eifie
A Feie e oe 2 Pebre wifeq Reaifiet 0 1 Faie 3% k = 3000 Nm ™! | @%Fts ik i@ ed; v, = 2.0 x
1073 m® @R T = 300 K | To0HF (Agfes R & ez 391w 964 & x = 0.10 m 373 % Fiferers @ frss
wi+{ffoe; BB FTe@ oisigid el @ 77 %7 ST*%aA | (In a horizontal cylinder a fixed amount of monatomic
ideal gas is on one side of a frictionless, massless piston. The piston area is A = 5.0 x 1073 m? and the outside
atmospheric pressure is Py = 1.0 x 10° Pa. A spring is attached on the outer side of the piston such that when the
gas expands the spring is compressed and opposes the motion of the piston. Spring constant k = 3000 Nm™'.
Initially the spring is at its natural length; V| = 2.0 x 10> m® and T, = 300 K. Energy supplied to an electric
heater inside moves the piston slowly by x = 0.10 m. The cylinder and piston are thermally insulated; the heat
capacity of the heater and all losses are negligible.)
(F) ROIS BI%1, QTS @ Sioial fA<f7 F&M 1 (Find the final pressure, volume and temperature.)
Q) VTR & F©? IFNGER [t I8 ¢ (Feigw s =& wietmt trite | (How much work does the gas do? Show
separately the work against the atmosphere and the energy stored in the spring.)
(QRIUGER R LUK %wfw“rf%?ﬁcﬁm | 1@ SiffoRy Qe g8 I IS Fe ATA? (Find
the increase in internal energy of the gas and the electrical energy required. How did the energy of the gas
increase although the container is insulated?)
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3¢. 1 mol IF-7TYF TV TE G G5 AFA 300 K AT &S I Ao 7ed T @ @AW P o« 'V 1 (1 mol
of an ideal monatomic gas at 300 K is expanded to double its volume in a process where P o< 'V .)
(F) RO OINIA ¥©? (What is the final temperature?)
() BT IGS FoIIG 8 WY =& Af77eq A 91 (Find the work done by the gas and the change in internal

energy.)
() @2 AR G TR SR Fot 979 1 (Find the molar heat capacity of the gas in this process.)

(=135 =] E%‘EIE.
n%ﬂ P-13 | Q-26 Wb
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Q. FEF BITA 2 mol TRIT SwH 20T St=i@t 100 K ITITS 5820 J ©F+t TS 27 | (5820 J of heat is required to raise the
temperature of 2 mol of an ideal gas by 100 K at constant pressure.)
(@) WD Cp 8 Cy T (Find Cp and Cy of the gas.)
() y @I FS? (What is the value of y?)
(°h 5B qF-AigE T fasqwg? & e | (Is the gas monatomic or diatomic? Give reason.)
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4. 5@ acb 71t TiF FEBIE a T b ORI TR 2 320 J O 6T 39
e 2 @R FEBT 120 J 1 79« FF | (In the figure, when a system is P
taken from state a to state b along the path acb, 320 J of heat is absorbed
by the system and the system does 120 J of work.) ¢ b
(F) a TAF b IIZR HEeE @5y *f&x Affaeq € 3@t 1 (Find the change
in internal energy of the system from state a to b.)

() Woap =50J 0 Qg = ? (If Wogp, = 50J, Quqp = ?) 1 1
(*) IFTR b TF a GBI LGS FACE PO BT 80 J ISy F=Hifre =7 |
BT IORF Ofet TAIEe 1 IS FHCI? (When the system returns from state a d
b to a along the curved path, 80 J of work is done on the system. How

much heat will the system absorb or reject?) 0

A 4

\ 4

v
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B e 18

QY. 400 K SHN@R 1 mol Ao Sive w515 F@eiaia &AFeet 1500 J FIS 57°24W S | (1 mol of an ideal diatomic gas at
400 K does 1500 J of work in an adiabatic expansion.)
) WWWW@TWWI (Find the final temperature of the gas.)
(¥) VT AN F© @8 JE1? (By what factor has the volume of the gas increased?)
anea: y = 1.4 (Given: y = 1.4)
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compressed from state (10 Pa, 4 L) to state (8 x 10° Pa, 1L) following P V ® = constant.)
&F)n a7 T Rfr 9 (Find the value of n.)

() BT To7 oI A8 91 (Find the work done on the gas.)

3B, G P PV = = §33 A T (105 Pa, 4 L) SFF A (8 x 105 Pa, 1 L) ST A0 @M 1 (A gas is

=145 =] E%‘lﬂs.
'%" P-15| Q-30 L
[w] e [=] 1

vo. 5t@@ V -T wr<foca 2 mol =zwgz s iR @3B 5@ ABCD A ™RiEat

» T (K)

T | 4% BT BPTE D St SR PRI 8 T T2 1 2 e
(The V -T diagram in the figure shows a cycle ABCD A of 2 mol of an b c
ideal diatomic gas, used as the working substance of a heat engine.) e I <
@)W%W%Wl (Find the net work done in the cycle.) Y l
(%) Bl @EWW"T Rfa = (Find the total heat absorbed in the cycle.)
(*) femiog wFe! Refm 91 (Find the efficiency of the engine.) e RS s

0 300 600
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03, 3B ek e &S Hier T T 1200 J O T I AT 800 J OF} T&A T | T '@ ARLI SN AT
100 K1 (A Carnot engine absorbs 1200 J per cycle from the source and rejects 800 J to the sink. The temperature
difference between source and sink is 100 K.)
(@) T € &g o 9% F9 1 (Find the temperatures of the source and the sink.)
(%) T 8 e ot GRS AR ARGER SNl 50 K I &S 51 F1& ' ATE? (Keeping the source and heat

absorbed unchanged, if the sink temperature is lowered by 50 K, by how much will the work per cycle increase?)

EE EHiE
Sa rees  HE

©R, OB FICA ZFECTT 7! 40% | GF T @FTF KITot 1 mol Hv T So fawd TW 43R 9% 4it? FOI& 3000 J |
(The efficiency of a Carnot engine is 40%. In its isothermal expansion step, the volume of 1 mol of ideal gas
doubles and the work done in this step is 3000 J.)
(@) T St (46 $9 1 (Find the source temperature.)
(V) AR OI7N@l $9? (What is the sink temperature?)
(1) &ifS 5T 5 F1et @ 3fere ©tst M 91 (Find the net work and the heat rejected per cycle.)
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00, (F) G WIFSTEET T 150 W FIOIT IS AIIAIZ T I0R | A0 2TV 260 K 3% AR 286 K-9 37 A
50 min-& FEH F© Ot GRS 20O #HITT? 82 T THIARF® & 8 AR IS orohe 4w Tt 1 (Work is
supplied to the device of a refrigerator at a rate of 150 W. The cold chamber remains at 260 K and the
surroundings at 286 K. What maximum heat can be removed in 50 min? At that limit also find the work supplied
and the heat rejected to the surroundings.)
(2) T GHB THFSRITAHER SIEOTITA T 5; I THRIT FTS 80 W | S SoAIRCAR 24 @ 2 min-@ GRS ©iv F?
R Ot Y 0°C-G3 #Hify TF 0°C-97 I7F LSS IS A IAEA A F©? L = 3.36 x 103 Jkg ' | (The coefficient of
performance of another refrigerator is 5; the power reaching the device is 80 W. What is the rate of heat removal
and the heat removed in 2 min? If this heat is used only to make ice at 0°C from water at 0°C, what is the mass of
ice? L = 3.36 x 105 Jkg '.)
) (F)-9T L AT Y B WRFSEEES COP I COP-GF 50% | TCF TR FI© 150 W AT 50 min
- TS G GRS FR? (F)-AF AR ST HA St G0 F© T A2 (Between the same reservoirs as in
(%), the COP of a real refrigerator is 50% of the Carnot COP. If the power reaching the device is 150 W, how
much heat will be removed in 50 min? How long will it take to remove heat equal to the maximum heat of (¥)?)

%8 oew BE
=] Gpaes

08, G5 I Bf5t #i= JIZCEF 0°C SN TS St AT @3B TJCE 20°C SH@F AT | (An ideal heat pump takes heat
from the outside at 0°C and keeps a room at 20°C.)

() St*t AT ST 72t (%) F©? (What is the coefficient of performance (%) of the heat pump?)

(}) T &S I 10 kJ O TR FACO PTOA F© FI©! 1512 (What minimum power is needed to supply 10 kJ
of heat per second to the room?)

(o) TR Rpfes RE II2F 90 F© F©! FNS? (What power would be needed with a direct electric heater?)
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©¢. 27°C SN G5 T TR 0°C SIAAR 50 g I A 0 | A0 1T 2 20 TCEa SIoA@r TR | (50 g of ice at
0°C is kept in a large room at 27°C. The ice melts and the water reaches room temperature.)
&) JT-ANWR QG AfFe a9 (Find the entropy change of the ice-water.)
(}) & 9FR sAfaaeq a9 (Find the entropy change of the room.)
(*h) TRIRTIT 9GP G ~Af7as o2 afeFwift arepRet fF 7 I 1| (What is the total entropy change of the universe?

State whether the process is reversible.)

EE E3iE

P-18 | Q-36 e
i) e

0V, R = 8.314 Jmol 'K ; &tens ol eT: Cv = jR; Cp = JR; v = 1.4 (R = 8.314 Jmol 'K '; for a
diatomic gas where needed: Cy = %R; Cp = %R; vy=14)
@) 9 =2 2 mol T FasiiaaIelfiT TR el St 350 K | AT SISt FROIATOIE (F-ORI SIS
ePHo© T AN GF TS SNl 8 GG #Afqae e FTE 1 (Two separate samples of 2 mol ideal diatomic gas
have initial temperature 350 K. The first is compressed reversibly and adiabatically to one-third of its volume.
Find its final temperature and entropy change.)
() FaSafl e+t fAtates Vo~ *E TS 2R 0 fomqad Simed wie 3461 | 9 RIS Si#Niar 8 4G #fiqe fAd
I SRS & &R FmeAn © GRS 2 [F2 (The second undergoes free expansion into vacuum in an
insulated rigid container and occupies three times the volume. Find its final temperature and entropy change. Is
this free expansion adiabatic and irreversible?)
(*)) 1 mol ¥ fasiaTARF /T A > B > C — A 5& TR IW | &WS: A: (V, 250 K), B: (Vy, 750K), C:
(3Vo, 750 K) | AB &, BC A, C A ToN; 2ol gief arepiadt | fom 4t=t @ o varq @i =fsgeq fady
FCE (1 mol of ideal diatomic gas completes the cycle A — B — C — A. Given: A: (V,, 250K), B: (V,, 750 K),
C: (3Vy, 750 K). AB is isochoric, BC isothermal, C A isobaric; each step is reversible. Find the entropy change
of the three steps and of the complete cycle.)
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94, 100°C SHNI@R 0.1 kg TR I TGS I 40°C SHNAR #AfATS 2fFeS 26 1 (0.1 kg of steam at 100°C condenses

and becomes water at 40°C.)

) TSI T qgR sAfaeq a4 (Find the entropy change due to condensation.)
®) ﬂ""[‘fﬁmﬁ GG TG ~AfFSq ﬁ‘ﬁ?ﬁ | (Find the total entropy change in the whole process. )

&WE: IPNSICTR JEOIA 2.26 x 106 Jkg ' (Given: latent heat of vaporization 2.26 x 10° Jkg ')

[=] % [=] OF 0
P-19 | Q-38 ;EE%
Eu:. E 4

ob. G3fB Y T &S TR 500 kg =1 100 m SwHot 1T SR #it8 | Ao «Afa =fe= 40% Rigre w=efie = ar
310! AT TeL FH | (Every second 500 kg of water falls from a dam through a height of 100 m onto a turbine.
40% of the energy of the falling water is converted into electricity and the rest heats the water.)
) Ty WW%WI (Find the electrical power generated.)

() A7 S#1ar w7 3% M2 (By how much does the temperature of the water rise?)
gWa: g = 9.8 ms? (Given: g = 9.8 ms™?)
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©5. GIFR AAFA 2 kg ORF G0 I8 1.5 m THS! TATF 20 I #ITT *JTee LR G316 FARNOICER 250 g #Hifc e
BB CE ’iﬁw 10 g (In Joule's experiment a 2 kg mass falls 20 times through a height of 1.5 m, turning
paddles that stir 250 g of water in a calorimeter. The water equivalent of the calorimeter is 10 g.)

&) “AifAce TG T JifFs =& et zwR? (How much total mechanical energy is given to the water?)
() 2IfRF Stoisi@ ¥ ATE? (By how much will the temperature of the water rise?)
gdva: g = 9.8 ms 2, O YA F99 (Given: g = 9.8 ms2, heat loss negligible)

af0| E‘%@E.
4 P-20 | Q-40 e !
[=] s> O A

80. 50 g SRF IT6 SINIF FARNOIT 20°C SIATAIF 500 g A ST 1 TS 100°C SHoANAR I 271X 41 20T Towet
frteta Stiat 80°C 21 (A 50 g copper calorimeter contains 500 g of water at 20°C. Steam at 100°C is passed into
it until the temperature of the mixture becomes 80°C.)

@) A ¢ TG TS 92© ©f* F9? (How much heat is taken by the water and calorimeter?)

) FO AN Wﬁwm‘? (How many grams of steam have condensed?)

ava: OINIF FitaifF e ©ofst 400 Jkg 'K !, S0 Ot 2268000 Jkg ' (Given: specific heat of copper
400 Jkg 'K, latent heat of vaporization 2268000 Jkg ')
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Chemistry 200 79

(=1 =] (=] 3i[=]
- P-21 | Q-41 A o
[=] OF-% 1
.(a < S g | (Write the names and formulae of three phosphorus-containing
8. (a) fSof5 AT AN 8 ALF© T 1 (Write th df lae of three phosph ini

fertilizers.)

(b) TSP, Ca(H,P O,), 9 TR *ro<4t “Afae e =1 (Find the percentage of phosphorus in TSP,

C a(H2P 04)2.)

(c) 9> &fTS 50 kg TTFALT ATAE T F© kg TSP AT AT FI0S FA? (If 50 kg of phosphorus is required for a
field, how many kg of TSP fertilizer must be applied?)

4 P-21| Q-42 _

Eﬁt!" OF-% 1

8. (a)Fﬁ{C@m 8 TS 3N febimetE wm e | (Write the names of fat-soluble and water-soluble vitamins.)
(b) FEBIST A, D € K @3 I15A< 7% @ Soiq@fes tai% 72 | (Write the chemical names and deficiency diseases of
vitamins A, D and K.)
(c) FIB! SITATER AT AL &N AT AT OIereif® =41t 392 (Why does a raw apple ripen faster when kept with a

ripe banana?)
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89. (a) AW FEFHY *Gfoq MTPSTEN It 2 (What are the determining factors of food preservation methods?)
(b) T © [oifFfEr @7 Stoat B T AL 2 | (Write the differences between freezing and deep freezing,
mentioning their temperatures.)
(c) ﬁ@@'ﬂ%‘? Zfer g A I=F ATV AL A6 oI IS FCE? (What is curing? How does it work to keep
hilsa fish edible throughout the year?)
(d) TofF7 i f=iTst eoiw-tafer Aidwa Site At w92 (Why do jam and jelly remain good for a long time in

concentrated sugar syrup?)

Ofq0] (5] 3i[s]
n%a P-22 | Q-44 ;EE%
[=] 7t O A

88. (a) BHCG fFAIE N aO H, THfSHIN #[R12 FACFD 8 FHEAHNAN Z2CAHIRIZGF F1& 14 | (Write the functions of NaOH
, sodium lauryl sulfate and calcium hypochlorite in toilet cleaner.)
(b) N aOH JeIF Toa-5 SO 7@t AfFHia F6 — ANTII7Z WA | (Show with an equation how NaOH cleans
oily and fatty dirt.)
(c) AT TFITT 28% ST @I '8 SZTN-T&A A2+ AT 3 FIF 41 7?2 (Why are 28% ammonia solution

and isopropyl alcohol used in glass cleaner?)
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8¢. TCIC #Hiofb Spf oA GTeThe 7N, FLFS 8 GHb I JIVF 1Y | TITED o191, AIRGIZ6 7194 '8 AR «3fo
IR A AfSfEEa T2 1 (Write the names, formulae and one use each of any five antimicrobial agents. Write one
side effect each of benzoate salt, nitrite salt and paraben.)

=] =] E%‘EE.
P-23 | Q-46 R Ao
[m] 2 [=]2% 5

8Y. (a) AW FLTHA S O, 2T FAH I A FCH I (I #1990 A I FA1 2?2 GA 7S T2 | (In food
preservation, S O, gas is not used directly; in the form of which salts is it used? Write their formulae.)
(b) T, TP 8 SH! Fe FNFHCA TP fAGIACO0® FJZ© 2/? (Which preservative is used in preserving wine, juice and
dried fruits?)

(¢) FETHIZB FI I SHIBIRCHREAIE '8 FHCT TR I BRHCSS — <Gt F9 1 (Sulfite salts act as both

antimicrobial and oxygen-absorbing antioxidant — explain.)
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84. (a) TS FITET TUPAC 7 8 MIfNF ALF© To1R! | FACIB A1 Tl (I AU JIZS TA? (Write the [UPAC name and
structural formula of sorbic acid. In which foods are sorbate salts used?)
(b) FTHCRG #1798 THAGCIB #14 FE TP pH 78 FIEFA? I TR GACA® T TG T SAN G @72 (Up to
what maximum pH are sorbate and benzoate salts effective? Which is more suitable for low-acid dairy foods and
why?)
(¢) IR TAMATHDT HLIF© '@ AT PIZF 1% | (Write the formula and main use of calcium propanoate.)

[=]#% =] OF0
5% P-24 | Q-48 E{%
[=]pa> OF-3H

8br. SFHSHTTD F? TELTE CHRAFIA @ SFFCo TR i oafHrecse b I Svizaet e | BHT 8 Telt=1i2e *5itsos
’,[‘f‘flﬂ 8 MO FLF© T | (What is an antioxidant? Give two examples each of free radical scavenging and
oxygen scavenging antioxidants. Write the full names and structural formulae of BHT and propyl gallate.)
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85. Frfbr qrers 12 A 7z b TR GTeco s 7% 674 | ToA-5G% AW Cu?* € F e T SO 6+ o «qIR
RFrBe qrers FreiE ©f @i 6?2 (What is a chelating agent? Write the names of four chelating agents used in food.
How do Cu?' and F e*' ions cause spoilage in oily and fatty foods and how do chelating agents prevent it?)

[EA[E EI%EE.
= P-25| Q-50 pER
[=] O

@o. (a) TRIBIETOHACT Fifdee Ft? 7 1M 8 T #41Ft o1 Fifdee T = T 2 (What is blanching in canning? Why is
blanching not done on soft vegetables and overripe fruits?)
(b) 2B “ifee Fi? (What is hot packing?)
(¢) ST, TR, BTACH!, TS W67 @ NRA R BISSFACY JIZS 2 SAETH THAMIT 8 i@l 14 | (Write the

components and concentrations of the canning liquid used in canning mango, guava, tomato, green peas and fish.)
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@). (a) T°5 2 ¥ I e AT T (OfAF IGTA T | (What is malt? Write the steps of making malt from wheat or

barley.)

(b) 5B ST argfor Rfcraietst @ISR 519 | (Write the reactions of malt vinegar preparation with enzymes.)
(c) FoTI7 FSIT IFBRA R/ I — MO FCPTSR AT TAANE | (Show with the help of structural formula

how vinegar Kkills bacteria.)

(=133 (=] (5] 3i[s]
[m] 2 (OF %

&R, faem (i) 2R afites 99 1.05 gmL_1 | (The density of pure (glacial) ethanoic acid is 1.05gmL™".)
(a) 5L 8% (W/V) formiig tefite T mL i 2 «ffie awie@? (How many mL of glacial ethanoic acid are
needed to make S L of 8% (W/V) vinegar?)
(b) SESFS FEATH F© T AR GFTE ITR? @ T NIl F©2 (How many moles of ethanoic acid are in the
prepared vinegar? What is its molar concentration?)
(c) oot 12 egege aelfd Nimpmre foria 5 9t — 3 A8 | (What is vinegar? Is the prepared solution standard

vinegar or not — give reasons.)
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@O. (a) TLLF AL TAMITRTA T2 | GHTS T I 2 T2 YIKF SNAFINA (0?2 (Write the main components of
milk. Why is milk called an emulsion? Which is the emulsifier of milk?)
(b) T4 T W7 8 Y ofa eiarzfoafd oi&a srowat ~fAms &% | (Write the flow chart of making butter and ghee
from milk with the percentage of fat.)

(¢) T4 T3 W2 CofiF aferaif TRIRTemItaa Sitet It 39 1 (Explain the process of making curd from milk in the
light of coagulation.)

[=] 3 =] (=] 3i[x]
"%ﬂ et 'F%
[=] e O A

@8. (a) \SABIF Y7, TRHTTAT BT 8 AT 2P TAMIT @7 1 TRANTCHAT i 2gfeq Rferat w12 | (Write the components of
water gas, producer gas and synthesis gas. Write the reaction for producer gas preparation.)
(b) 60 kg THIFF B2 fea Tee I bietat Fea FTj<famest GRIGH BT TS 0T STP TO F© m’ GRIBIR B ~ANeH II?

(If steam is passed over 60 kg of hot coke and it is completely converted to water gas, how many m? of water gas
will be obtained at STP?)
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¢e. 9% 1500 MW FFifefes Rpettas wwet 38% | I3z RRfae F3e 25 W9 11500 BTU &fS 1b | w@fb off
HIOR bce e T i b7 FeT dmE? (A 1500 MW coal-based power plant has an efficiency of 38%. The

heating value of the bituminous coal used is 11500 BTU per 1b. How many metric tons of coal are needed per day
to run the plant at full capacity?)

2me ©y: 1 BTU = 1054.37 J; 1 TGS 59 = 2204 Ib (Given: 1 BTU = 1054.37 J; 1 metric ton = 2204 1b)

[=]¢5[m] (=] %i.i[s]
[m] £y Oy

@Y. (a) TR Mg FIoMESEIR 9 8 JUFS 1R | (Write the names and formulae of the raw materials of the ceramic
industry.)

(b) TEE T T B T TACE T30 '@ [Froiaenan cofaa Rferaetsti 12 | (Write the reactions for formation of
mullite and cristobalite from china clay on heating.)
(c)ﬁﬂﬁ?‘mtﬂf@?ﬂ FA][]JTEA? (Why is glazing done on ceramic articles?)
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@Q. TGS TTCo R feaita ©oF Siied 55% QiRFworas fifeceb @it | (Portland cement clinker contains 55%

tricalcium silicate by mass.)

(a) R0 et Cofaa fRferai w12 | (Write the reaction for making tricalcium silicate.)
(b) 1 5% 51 freritas Bzt et wizn tofite 3@ kg [Rwm Faioidg Aw@ie™? (How many kg of pure
limestone are needed to make the tricalcium silicate part of 1 metric ton of clinker?)

(c) ﬁm%ﬁrmaﬁ@mmmn (Write the names of two pollutants of the cement industry.)

Ofq0] (5] 3i[s]
P-29 | Q-58 ;EE%
[m] e OF-%

arg(air}
[1a] [3]
T
Frgadeffluent) B |'|||II'. I'lI '|I|Il,I |I|II I'||I" T | i e (Lreated water)
I|I I|I |II ||| ||||||||||||||||||||
WA l,ll'.I 0000000
AR removall  =EEEHremovall =EEESremoval) =HAT removal)

v, ot 9o FIgRe THEINIER (ETP) &3=6@ TR 26 | (The figure shows the flow chart of an industrial effluent
treatment plant (ETP).)
(a) TT&T [1a], [1b], [2] © [3] BfF® dtereta 7w 72 @3 &ifSfB «itst Tt =1fT® W @1 (Write the names of the steps
marked [1a], [1b], [2] and [3] in the figure and write what is removed in each step.)
(b) WWWWWWW ItF? (What pollutants are present in the liquid waste of the leather
industry?)
(c) BRAYEA MG Cr, 02 8 N O; T3 I fAfig T FAAET F31 =72 (Into which harmless forms are Cr,02” and
N Oj; converted by biotechnology?)
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@5. (a) TICA A FA? T FSfGre Titar Fag @fAfet= 72 | (What are nanoparticles? Write the classification of
nanoparticles based on dimension.)
(b) T ST W TS PIeA T4 — JFEHZTER: 2 x 1078 m, 150 nm, 0.5 nm, 5 x 107 m (Which of the
following particles are nanoparticles — write with reasoning: 2 x 10 m, 150 nm, 0.5nm, 5 x 10”7 m)

(¢) A T LofATe TP It T4 JIZ© TW? (Which nanoparticles are used in making sunscreen lotion?)

[=]73[=] (=3 ifs]
g%‘i‘ Fan el "F%
[=] OF-% 1

vo. EDT A @3 ALFS 8 IUP AC 7% ford | i fetefbe Guers w1 991 1?2 (Write the formula and IU P AC name of
EDT A. Why is it called a chelating agent?)
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