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‘v'fh“"[ Standard Temperatﬁre and Standard Ambt e Num‘lﬂl.'li‘ﬁmpﬁrj;ltllll;ﬂ-and
Pressure Temperature and Pressure ‘ Pressure

olANE@r 0°Cqr273 K 25°Cqr298 K 20°Cqr293 K

B 1 atm 9T 101.325 kPa 0.987 atm 91 100 kPa 1 atm 91 101.325 kPa

CiEig SEes 22414 Lmol™! - 24.789 Lmol™? 24.04 L mol™

MCQ

01. 80 cm?® *HITTR SAS 20% Iff© Far A 58 SR @I ARG e 711 2REE Sei@r 25°C A A0
T SN TES T AR [KUET’15-16]

(a) 357.6°C (b) 30.0°C (c) B4.6°C (d) 60.0°C (e) 76.4°C

T (¢); ST &, :z =2, T, =2x T, = 1.2 X 298K = 357.6K = 84.6°C [P Constant]

T5 V;
02. foe @l Afe? [Ans: ¢][BUTEX’15-16]

(a) V < P [at constant m] (b) C = (:_;)5
(c) V< T [at constant P] (R= L)

nv
03. Ata constant pressure the volume of a definite mass of a gas at 100°C is 200 cm?®. The volume of that gas

at the same pressure and 0°C will be- [TUT'14-15]
(a) 146.384 cm3 (b) 22.4x 103 cm3 (c) 446 x 1073L (d)8.92x 1073 L

Solution: (H)._. > E >V, = :‘;i X T, = 10322?3 X 273 = 146.38 cm?

04. 11gCO, 9 TG Y SR? [BUTEX’13-14)
(2) 6.023 x 102®  (b) 5.52 x 1023 (c) 1.5 x 10%3 (d) 1.67 x 10%3
ST (c); oY = — X Na = 1.506 x 1023 b

05. i Sl @ 51t [ ees @ S1ioe Grieits Siwes AICee @2 [BUET’12-13]
(a) H, (b) He (c) Nitrogen (d) FAGE Y

FAYIA: (d); ITSTATET AT AN G2, SIFNI@L 8 BITst 7 AT IS TS T |
06. M2 Bita 273°C SIME SHER WS 1.85 X 10~2m3 | 25°C SIS 7107 Sied 7 337

[RUET’11-12]

(a) 0.01 m? (b) 0.02 m® (c) 0.03 m3 (d) 0.04 m3 (¢) None
S 2 = V2 1.85x107% Vv, _
Ty T, <, 2734273 273425 #Vy = 0.01m?
07. 5g CO, AT Foib 99 ATFH? [BUET?10-11]
(a) 6.84 X 1022 (b) 6.0 x 1022 (c) 6.84 x 1018 (d) 5.84 x 1022
YT (a) N——xNﬂ—-ﬁﬂaﬂ:xlD“

08. V= KFFI{T]W‘TEET (I TS 20 Sl Zh?
(a) SOCSEE @ (b) CIFIIFA @ (c) TIeHa 7 (d) None of the above
ST (d); V = K= TRaelS 00T S o I

09. A6 MG BITs™ W 777
(a) Nm™2 (b) atm (¢) Litre — atm (d) Torr

SN /[ - /

[BUET’10-11]

[Ans: ¢][BUET’10-11]
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10.

11.

12.

i SioiiEt @ BITe] FBTEITSH T KIaar 30 @& e 9o 3.22 X 10-5cm?®, & (@ i Fob

QICGITSH SIS Y STR? [KUET?10-11]
(a) 8.6580 x 1012 (b) 8.6080 x 102
(c) 8.6580 x 1013 (d) 8.6580 x 101* (¢) 7.9880 x 1013
ST () n = 22237 x 6,02 x 1023 = 8.65 x 101
S.T.P. (3 b IR T ST F9? | [RUET’10-11)
(a) 13.719 x 10~23dm? (b) 3.879 x 10~%3dm’
(c) 3.719 x 10~ %3 dm3 (d) 3.979 x 10~23dm? (e) None

. 224 3 _ ~23 33
FAEI: (€); ————=dm? = 3.719 x 10~*dm
STP ¢S 2.5 LCO, STt Fo{b o1 fqmysiin? [CUET’10-11)
(a) 5.71 X 10% (b) 6.72 x 10%3 (c) 6 023 x 102> (d) None of these
AYE: (d); 2.5L CO, = Tmul CO,; CO, = — >< 6.023 x 1023 6 94 = 6.722 x 10%2 fo =g

13.

14.

15.

16.

a3 @R FfEreim 250 kPa Bitst baR 300 K Srem@E B a5 ofe itz Fiffrermo 1 x 102 kPa 519

HZJ FACO AE W32 ST 1800 K| FiferoraDa So=e S s s T 232 FSiferer= F ot 9w
Hife [ReTwite 2 [BUET'18-19]

MY 2 =2 =22 "2 5 p =1500kPa > 1x 103 kPa - fAreifi® =3

T, T; 300 1800

936 SFTSH PSR 250 atm 519 7Y F40S 4R | FIEFSRG 125 atm 59 @32 27°C SHEI@R SIfEcs @il
B TIEGT WW‘E{W Fifererit freifae wa? [BUET’09-10]

5 P1 . 250x300

= T « T, = =—-— = 600 K = 323°C (Ans )
1 2
Steia {8 @ 2000 mm #HEW 51T 1520 cm® TS 7R @S0 S7PTe @ Igereey biest SNt =71 @A
Ol W 6 7! | [RUET?03-04]
Y SN S, PV, = BV, =V, = P—:’- = 22228 = 4000 cm® (Ans.)
fRAteTCar AT SIS 519 102.0 kPa 3R SN 15°C. SITIES 0o i@l —23°C T qSITared o
IS4 519 8 &I BITod ©F1e 2o 41 [BUET’02-03]

: L=22=p =P, X 2 = 102 X - = 88,54 kPa P, = 102 kPa

T, T3 T, 280

T, = 288K T, = 250 K

BT AT = 101.325 — 88.54 = 12.78 kPa (Ans.)

T, Py = 1S 1o P, = 7913 519
Vj‘_ =WW Vz =EETEW
Ty = 2A1ARF @ Sromm@ T, = QU8 (Ffen St

> PV = nRT @fb swd sfjicerq siliead |
> s fAfes T3 R @3 9 ot =

7 =/
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(5) o1 SoNFeaE oY uIte : R = 0.082 L.atm. mol~*K~1
(R) 9. WZ. (S.]) I TF G : R = 8.314 ] mol~1K™!

(0) F1.1&. @37 (CGS) 3t of watas : R = 8.32 X 107erg mol~1K~2
(8) FTTEF (Calorie) OITF : R = 1.987 cal mol~1K™1
RfeRifEe I o e v : R = 2783.63ft.1b mol~*K~1

01. 80 mL gas is collected over water at 17°C and 750 mm-Hg pressure. The same amount of gas occupies a
volume of 72 mL at STP in dry condition, Calculate the vapor pressure at 17°C . [TUT’21-22]

(@) 726.6 mm — Hg (b) 3241 mm—Hg (c)147.6 mm—Hg (d)23.41 mm — Hg

Solution: (b); = =22'2 = p, = 726.6 mm Hg
1 pa

AP = (750 — 726.6)mm Hg = 23.41 mm Hg
02. I AT FCFA (T, 4B ' THS! I 20m, 10m G2 5m | AT FHHTS O [FTAIT ISHT SS?
[JTSITE Ol 30°C 92 S o9 29) [CKRUET?20-21]

(a) 1145.45 kg (b) 1155.44 kg (c) 1166.46 kg (d)1176.50kg  (e) 1182.78 kg
FAAHE: (c); ISP TS, V = (20 X 10 X 5)m3 = 1000 m3

PV  101325x1000
qOAd (E=edil, n = T aatawans 40222.03 mol

~ qOIETE ST, W = nM = (40222.03 X 29) g = 1166438.81 g = 1166.44 kg
03. The dimension of an examination hall is 20 m X 10m X 5 m. How many kilograms of air is present in the

room? The temperature of air in the room is 30°C and molecular weight of air is 29. [IUT’20-21]
(a) 1166.46 (b) 1661.46 (c) 1266.46 (d) None of these

Solution: (2); V= (20 X 10 X 5) m3® = 1000 m3; P = 1.01325 X 10° Pa
T=30°C=(30+273)K=303K; M = 29 g/mole

PV MPV  29%x1.01325x10°x%1000

sn=m o W= =200 0 em = 11664 X 10%gm = 1166.46 kg

04. What will be the density of CO, gas at 100° C temperature and 1.0526 atm pressure? [TUT?19-20]
(a) 3.514 gL (b) 2.514 gL (c) 1.514 gL™? (d) 0.514 gL

- — _w w_Pm . 10526X44 _ —1
Solution: (c); PV = nRT = PV - RT = Ak d= T 1.514gL

05. 650 mm BI% @ 30°C SITI@R 950 mL WI0Y FSH T &Y HTR? [KUET’14-15]

(a) 0.1972 x 10 (b) 1.9672 x 1023 (c) 1.9426 x 1021 (d) 1.9426 X 1022 (e) 2.0112 x 1023

AqMYE: (a); PV = H——T:RT =22 x 22 = X 00,0821 X303 = N = 0.19672 x 1023

760 © 1000 N,

06.  20°C®I7riary 98.66 kPa 51T 0.842 kg <o 5171 0.4m3 STew W2e 6= | MFIoT s o T© 312

. [CUET’14-15]
(2) 510.7 (b) 51.97 (c) 61.97 (d) 5.107

FAGA: (b);PV = S RT o M = S50 = QA0 X029 )11 = 59.97g mol-
- qoifqF ©9 = 51.97
07. 27°C SI9T/E @R 102 kPa 51t9l 250 mL 3w siers 9 f54fa w11 [RUET’14-15]
(a) 17.0 gm (b) 27.16 gm (c) 11.6 gm (d) 2.16 gm (e) None

IAYM: (e); PV =1 RT - W = 0.163 g

I | -
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08. 30°CSIIE@® 10.0 dm® W FfFreita SfFre 5= 519 15.50 atm A Fiferos SiEwe R o9 37
(a) 99.62 gm (b) 0.06 gm (c) 199.38 gm (d) 187.09gm  (e) 188.15 gm
STRII: (c); PV = - RT; W =" =199.38 gm [KUET’13-14]
Q31+, P = 15.50 atm ; V = 10.0 L;R=0.0821 Latm mol"* K™y m =?

09. 20°C SIAIGR @ 1.5 bar 51t @f6 *71F 0.1m? SHTe W 1 MW 1T 519t 7.5 bar @ @ AFHS I T

0.04m® SIS WY IR, O AT ¢ Sioial =T 791 [RUET?13-14)
(a) 293°C (b) 313°C (c) 586°C (d) 213°C (e) None
TAGA: (b); 52 =22 o T, = 222 = TR = 586 K = 313°C.

10. O CO, YT ST FS? [CUET’13-14)
(a) 7.305x10723 g (b)531x1023g () 7.023x103 g  (d) 6.84x10722 g
AAYI: (a);% N S W= Ex 44 = 7,305 x 10743

11. 9T G 9F NPT 0.2 L Y 9 I3 09 Oriah 27°C 492 517 1.0 atm | G0 G0 FOSTET Wi
oY & FR? [CUET*13-14]

(a) 48.9 x 1021 (b) 4.89 x 1021 (c)4.98 x 1021 (d) None of these
MY (b);n =2 =—22__ —812x 103

RT 300x.0821

AT [ A = 8.12 X 1073 X N = 4.89 x 1031

12. ST STP- (S CO 9 F1@ 250 ppb ZH 5dm3 ISITT CO ST H22 (FIHG? [KUET?12-13]

(a) 3.05 x 10*? (b) 3.057 x 1016 (c) 1.263 x 101> (d) 1.263 x 10®  (e) 3.019 x 10*
FAYIH: (No correct answer); 103ppb = 1 ppm

ql, 250 ppb = —ppm, [ppb = Parts Per billion, ppm = Parts Per million]

€€, 1 ppm = 1 mg/L ~ 3ppn'1=ji?rn,t::[/l.. .1 L9 1 dm? WCUW=§;mg
= 5 dm? I CO ormff_.““xs mg = 1.25 mg = 1.25 X 10~3gm

@3, 28 gm CO @ =Y AT = 6.023 % 1023 {5

Z3 -3
+1.25x 1072 gm CO @ &Y AMTF = 2" ———200 5 = 2,689 x 101°

13. @30 1L FIH 90 Toidl Sarers e 100°C ST 8 1atm BT ©fS I3 T 9 I3 9O 391 671 93

GE 23.8690 g €<: ol ©f6 FITHT W 20.0123g T ©Famd WEAR ©F IO A? [T 999
100°C S19{qf@f @ 1 atm BITA 1.188g L1 1] [KUET’12-13]

(2) 118.1049 (b) 81.7244 (c) 15644.2302 (d) 154.4854 (e) 8275.9623
TAIHI: (d); TS, IMSRT ©f FICHT o9 = 20.0123 gm

9, FITHA TAS = 1 L @92 100°C, 1 atm BT~ ISR 97 1.188 g/L

SI{ie FICH AT IYE 9 = 1.188 gm . BY FITHI 99 = 20.0123 gm — 1.188 gm = 18.8243 gm
AR St PV = S RT I B 91

P=1lam;V=11

m = (23.8690 — 18.8243)gm = 5.0447 gm

R=0.0821 ~2% g-1. T = 373K

mole

PV =JRT= 1 x 1 = 30447
M

X 0.0821 X 373 = M = 154.48536 gm/mole

b 0B ST A2 (1T ©F T ISR ST iy AT ARSw 2 1 oi% iR 20 SaeTa ieris
| [Note: Option @ unit (<% &g CIEIE SE4 unit gm/mole.]

N [ - ) A




14, 273 K'SITo1 8 760 mm *Ifa% B1Ts} 2240mL CO,5ITa S 0= - [BUTEX’12-13]

(a) 44 &I (b) 4.4 &% (c) 88 &1 (d) 8.8 &I
FAKI: (b); P =1 atm; V = 2240 mL CO, = 2.24 L CO,; T = 273 K; R = 0.0821 L atm/mole.K
M = 44 gm/mole, m =?

V= m — M PV _ 44x1x224 _
P M RT=m =—x pos2ix273 — 1527 gm = 4.4 gm

15. 288K SI°Wial @ 745mm BItef 0.25g LS e 30cm® Y LGS & COf 0 | 9T TS T G
TIRWGITSH 1] 0o ZR? [ 288K SN SIY MSLGICSTE =519 = 12.7mm] [KUET’11-12]
()1.21x10™*  (b)0.034 (c) 13.6 (d) 27.4 (e) 2.43 x 1073

. ran. 760XV (745-12.7)%30 .
A (e); s = o =V, = 27.4

S.T.P. (3, 22400mLN, ¢ 2itF 2 mole N #Fq  27.4mLN, (S AF 2.43 x 1073 mole N #ir1Y
16.  27°CSINI@m @ 780mm 51T 300cc ST G& 0.5 &N Z0e S et 6 Beef & T TG FO?
(a) 119.77 gm/litre  (b) 19.77 gm/litre  (c) 19.99 gm/litre  (d) 19.66 gm/litre ~ (e) None

. . — E . = WRT __ 0.5x0.0821x300 _ -1 iT10-11
TAYIA: (e); PV = —RT & M = —2= = T Sgoxi03 39.9974 g mol [RUE ]

. 1 _ PM _ 1x399974 _
wd= RT ~ 0.0821x273 1.7845 g/L

17. 950 mol *FFT T2 TR & 200 L Sime~fe Fifrem tefits 250 MPa =f&Rf¥E D 7jaz@ T4 7|
AN SIeiar 50°C #1458 giae Rupa S ~Hieis JIR T4 AR (& 1 of fedfa =11 [BUET'20-21]

Y At50°C; P = “ET — 350x8.31X323 \1pa = 12.75 MPa .« TR T 1 (Ans.)

T 200%x10-3x10°%

18. wiereeR WINT (26 A QT SHEH e A W prErseEm AE Jeig 5.0 x 1073 cm @3 @3
foeraa I SREEa AfFwd 14 mol%. T SuEteef (SO 519 1 atm @ *qItAd SI@r 98.6°F 2T,

oI G35 SEre e (ovy S Erem SeE A e 9 [BUET'19-20]

9B.6—32

TYR: PV = nRT = 101325 X = X 7T X (5"1;‘;'3)3 =n X 8.314 X 310 [ T=
~n=2.058 x 10711 mole
. SRS @Y LT = - X n X Ny = 1.735 x 10" f©
19. @3B 5 litre SFOEF A 4 gm YIS 8 7 gm TREITSH 7157 741 SfS T4l 2o 1 SrNi@! 50°C T, A
B9 7 [BUET'17-18]

x5+2?3=31m{]

Wﬂﬁ:nﬂz=—=§=2mnle, nN2=—=E%=U.25mnle

n=ny, +nyg, =025+2=225mole, V=5L

T = 50°C = 323K, R = 0.0821 Latm mole~* K™
nRT _ 2.25x0.0821x323

PV=nRT =P =—-= - = 11.933 atm (Ans.)
20. (a) SI OFCF (AT TP LFIF R QI TF = 1
FYE: Q4it, STP (S, P = 101325 Pa, T =273 K [RUET’15-16]

gAq, n=1molTEV =224 %x 1073 m?

+ S oCoTe g TR S, PV = nRT = R = T = 2222200 — .314 ) mol ™ K

1x273

) /- /
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(b) 1 ITEE BITe! 3R 27°C ST 1 cm? WS Fosf REAIN o A of Ay 3

S P = 1atm, T = (273 + 27)K=300K, V=1cm®* =103 L

_ PV _ 1x10™ -5
~PV=nRT = n= =00 4.06 X 107> mol

Q¥ n = - = 4.06 X 107 & N = 4.06 X 107° X 6.02 X 102 = N = 2445 x 10'° {5 (Ans.)

A

21. A2 ST @ 1 atm 5t gt fifde Sfem e Siwe 100 mL. Siomar seifiaf$e @ ot 75%
I T T YT SRATSTRR WS I (AT 65mL T | YfFata Ses o7 [BUET’13-14)

‘ P_;% —_ F;::j ¥ = qﬁa W (mL) 1:":{1“(] I} 175}':,1.'5155 :{) [T:z — Tl]

% (100 —x) = 1.75 X (65 — x) =~ x = 18.3333 rnL
Note: 75% e =g At g 5141, P, (1 + 0.75P) = 1.75P
22, 1506 Brg ST 27° G, Sie@E 8 700 AT, vitet FoetE wy Stk ©f fAdw 341 [RUET12-13]

o _ 1 E 700x%1.5 23 — 2%
mﬁﬁ: =5 2 N=mX Ny = s X 6.023 X 107 = 3.38 X 1072
23. G ﬁ’ﬁimm,ﬁﬁﬂ Tl AFH 20 m, 10 m G 5 m. 28T FHOCS I BT ISE TR?
[RTSITTR SivT@r 30°C 93 fiF ©F 29] [BUET’09-10]
PV w 101325x1000 w
N 2 =0 = “sarexsos — zoxio=s W = 1166.46kg [n - %1
24. 27°c—m1a11.:r € 98.7 X 103Nm~2 51t? 0.002 m® QIGITEA LT It = Siee 67 T4
YL Ermmmﬁ PV = nRT [RUET’09-10]
k|
A, on= A, 0= mol W, n = 0.0791mol

8.316x300 ,
. fsrt;[m = 0.0791 X 6.02 X 1022 = 4.76 x 10?2 b (Ans.)

25. 27°C SN < A I\IR (FH I TS 100 cm?® | SIFNIET 54°C-q IS Tl 201 9 519 Rad @
FT TETE TS 59.3 cm? T | Iow @0 WiFed 7 <=1 [BUET’08-09]
AY: T, = 300K; T, = 327 K: Vy = (100 — x) cm?; V, = (59.3 — x)cm3; P, = P;P, = 2P
P,V, P,V, Px(100-x) 2PX(59.3—x)

i e 32700 — 327x = 600(59.3 —x)

= 32700 — 35580 = 327x — 600x = 600x — 327x = 35580 — 32700 -~ x = 10.55 cm3
26. 298K SII@A 101.325 kPa 51t 1.0 m IFNET 43I0 GFAE TGS O (TS (ST T Gi6 fAfe
TS @ALE IFNE 3.0 m T G THO G 252 K SHNIEN (@it fSotad vi% o 4? [RUET08-09)

YT PiVy _ P2V, _ P4V T, 4
T, T, P, = V,XTy V; = -S;m'f = g?l't(l)3 m3
4 3 4 4
_ 101.3:5 Xz X (1)° x 252 V, = gﬂrza _ gn(g)g m3
7% (3)° x 298 P, = 101.325 kPa
= 3.173 kPa (Ans.) P, =7,T, =298K T, = 252K

27. 25°C SIU@E @ 780mm Bt 0.92g 9T 79T 0.53L SIS W& I | WA ey =q F92

WRT 0.92x0.0B21x298

- -1 ’
A M = TV 053x(780/760) — 41.37 g mol [CUET’?08-09]

28.  30°C S 0.987atm BT 1mL Wit T4 o1 &ITR? [RUET’07-08]

PV _ 0.987x1x 10~3 5
= 4 b4 -
YA n = RT _ 0.0821x303 3.9676 X 107 mol

~. Sa Fedfi= 3.9676 X 1075 x 6.023 x 10?3 = 2.3884 x 10'° {6 (Ans.)

N ﬂgﬂ??{m N
- _ 19
e :n = = 0.08206x303 _ 5.023x102° ° +N=239x10"°

jg_/// WA e
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29.  27°C BRSO 760 mm LA FIT6a GFAMTE (P B T SO 500 em’, O] G A BIAPR 127°C
BHO 380 mm BIC?t 7RI SEes 1000 cm? 27 054 Garaa e A 9

[RUET?06-07]
W:@,mmw=xcm3 T1=27+273=300K
o PaVa _ PaV; | 760x(500-x) _ 380X (1000-x) T, = 127 + 273 = 400K
Ty T, 300 400 V. =7
- X = 200 cm? (Ans.) '
30. ffew asts R 93w ffa | [RUET*06-07)
S (1) MK.S system, R = PV _ 101325x103N.m™?x22414x107°m% _ o 0 4 I mol- K-
nT 1molx273.15K

_ _ PV _ 1amx22414L _ 1 w1
(ii) L — atm system, R = nT ————— = 0.0821 L atm mol* K
(iii) C.G.S. system, R = V _ 76 cmX13.6 gm cm~?X981 cms™?x22400 cm® _ 8.32 x 107 erg — mol 1 K

nT 1 molx273 K |

Question -T}’pu-[B: TN 99§ FRE[E HAAJ

=@ Concept:

- -q nl- ady —r.— —-qn—-—-— —-'I

SR R (G iﬂljut bk

_.s"-T..';*-

5.316]K-1mu1 -1
gL latg.dm™ | 0.0821 L atm mol~1K™1

MCQ
0l. =T TS, AR (A (@ ST TR I 16 SAefiF S 2.01 SFIHGTAR 91g @R 51* IS 1.5 kg/m
@3 1.1 X 1010 Pa | 07 (FTTR Srer {013 41 [CKRUET’20-21]
(a) 1.76 x 109K (b)1.88x101'K (c)1.78 x10°K (d)2.78x10°K  (e)1.76 X 10°K
PM  11x10%%x2 .. g
SAHIS: (e); TS 99y, r:l—-—-—=>T— R maia K=176x10°K
02. To identify a gas in an unlabeled gas cylinder, a sample was collected and found to have density of 5.38 gm/L
at 15°C and 736 mm (Hg) pressure. Atomic mass of Sn = 118.7 amu, Te = 127.6 amu, Xe = 131.3 amu and
Ba = 137.3 amu. What is the gas in that unlabeled gas cylinder? [TUT'18-19]
(a) Xe (b) Ba (c) Te (d) Sn
Solution: (a); PV = nRT; PV = IRT
. M = 9RT _ 5.38x8.316X288 _ ~1 _ -1
«M=—= T orazs 0.13131 kg mol 131.31 gm mol™ = Xe
03. 0°CO?¥El ¢ 1.0 atm B1T# CO, N 99§ (g/L OF(TF) T© I? [KUET'16-17]
(a) 0.019 (b) 0.196 (c) 1.960 (d) 0.081 (e) 0.811
_‘Fﬁnlnq_ 1x44
(c);d = RT _ 0.0821x273 1.963 g/L
04.

100°C SI°[TIAH 8 1.0526 atm Bt CO, A g < F91

[RUET’13-14]
(a) 1.512gL™? (b) 2.120 g L1 (c) 10.101 gL (d) 5.329gL™? (e) None
TR ()3 d = 27 = Goaanars = 15128177
05. 100°C S @ 1.0526 atm BT CO, TR Ty 4T o1 [RUET’10-11]
(2) 3.523 g/L (b) 4.632 g/L (c) 9.624 g/L (d) 1.512 g/L (e) 2.568 g/L
W (d), FM 1.0526x%44

= D.08z21x373 1512 g/L

t‘a_ N = 4




N ) R )

06. 25°C it @36 IR 97§ 1.75 g/L T NTP (S @ W0/ (N1 52 367 [BUTEX’10-11]
FAYA: (TR ST, Ty = 298K, dy = 175 g/L, T, = 273K, d, =7
2 di Ty =d,T, ~dy,=191g/L
1L ST ©d 1.91 ~ 22.4L WG9S 1.91 X 22.4 = 42.784gm (Ans.)

07. W, [ (FT™ @ WP 0L SIAA TG WRE B, TG @2 Bl TS 5.6, 1.05 kgm=3 «@3g

1.1 X 10" Nm™ | 081 (0T Sroiat stelet 54 [BUET’01-02]
X . _ PM _ 11x10'%x5,6x1073 _ 6
TN PM =dRT = T= - = =———""2_ = 705 x 105 K

Question Type-04: STRICI 113 12/ & FLFIS FHN

=
&
| _ Mz L2
W,E— d M, g mﬂﬁw
M = 2d @ITT M = Sif{T =7, d = Iy
MCQ
01.

An unknown gas with a volume of 500 mL takes 320 sec to effuse through a thin hole. In the same

temperature and pressure, the same volume of chlorine takes 240 sec to effuse. The molecular mass of the

unknown gas is: [IUT’20-21]

(a) 110.25 (b) 126.22 (c) 175.21 (d) 150.35
ton: (h): ‘s diffici hn_hk_ M _ (%)?
Solution: (b); From Graham’s diffusion law: ot M M, = —t-) X Mg,

320\ 2 -
a0/ X 71gm/mol =126.22 gm/mol

02. 3o 7 fewye R e @ s 2.0 m3 MM RIS T & 7= fomye B
YRGS 2RI ZA? [JTOTT SHeetfes g 14.4]
(a) 3.79 (b) 17.40 (c) 7.20 (d) 28.8

SATIYA: (e); V2=J%xv1= ’Ij;"l—"‘x2=7,59m3

03. The atomic mass of H-atom is 1.0 and that of Cl-atom is 35.5. The diffusion rate of H-atom
orifice will be x times higher than that of Cl-atom. The value of x is-

(a) 35.5 (b) 5.96 (c) 3.55 (d) 2

jon: (b); 1 oc & o fu— Mo fiss
Solution: (b); r o< " Tl = 5.96

el

WM 998 g o m?

[KUET’15-16]
(e) 7.59

through the same
[IUT'14-15]




// @ / TR T o1 : TR0

04.

05.

06.

07.

I BI7 @ SR @ i TR fewend Ae B 5% 45 1eT Memet 27 U 0.3 @R 021 B
T TG 14 T A NOR g T

() 12.44 (b) 9.33 (c) 6.22

. .Ts __ |d 2 2
Wn(ﬂ),;&—— ‘iﬁdﬁ_dBX(?) 3{15:14)(:(%;) .'.d_A:ﬁ_zz

A

[CUET’11-12]
(d) None of these

U R B SIRGIBH QI &S UF g 1T 27191 2 Sy 51139 @ Ge? [CUET’11-12]
(ﬂ) ZEEUFG >238 UFE (b) 2'EHUFE‘ >235 UFE (C) ZBEUFE =238 UFE (d) None of these
FAII: (a); ATRITH AT 54 |

(USIFH 25 sec @ 15.0 m® SfFE o717 {01 =0 9293 S 62.5 sec @ 25.0 m?® Gt ST AR

T QUSTT SCAfres w7 707 (SRATS St g = 16) [CUET’11-12]
(a) 36.0 (b) 7.11 (c) 2.25 (d) None of these
W(ﬂ),rl -—EL—§=[]_6;‘1--2 —5_1;,55-=04’ dl = 16,{12 =7

ry d,

_ _ r,\2 0.6\2

AFR ST § BT (I S 4% RN G TS o157 @ IR el e 317 T 6:7 1
FINTT g IR 97 36 0 @ WEH SRS o6 7O 212 [KUET’10-11]
(2) 50 (b) 52 (c) 98 (d) 25 (e) 49

: .tu_’Mu M, 2= [Me 7 My _gg
W- (E)! tC]z_ MEI; - Mu Fy - Mei, 6 36xz 4T

08.

09.

27°C o IqiE 8 760 mm(Hg) 51t? 0.5g A T 300 mL SIS W I | 93 SIHET 770 mm(Hg) BItef
0.6g B =717 400 mL SIFoF WIS | 432 ©f*flal 6 Bt A 8 B 4TI W4T (1B I 27 @2

WEHT

Ay A= [MB_ [Fave _ [WmPaVa _ [0.6x760X300 _ g, [ ——
. e . My - NW - WAFHVH 0.5X770x400 ]

AYA

~Tp <r1g -~ B AN [T g9 &

A2 smretT Rus sfEwem <0 «3fb 26 R e Rsifis 2o 80 seconds 3% wiest ) aPE SRYF I

SIHSCT 20% S =7 FiEe Sfaes MR @ 85 second 9% =Mt | Sy 1B Seifis o R
T4

FALI: (TS ", Mg, = 32 gmol ™!, to, = B0 sec , tguy = 85 sec
Xﬂ; — D.B,XW — 0.2, MW=W

[BUET'17-18]

Mﬁuﬂ= Xﬂg X Mﬂz +x'::|15-;.1.-.|-|-x MEIETHT= 0.8X32+02><W= 256'{"0.2 X W
iy, Moz — for _, Mo, _ .‘2:_)2 32 _ (80)?
' Meoy e = Mgy (q;m = 02W+izs6 (55
= 0.2W + 25.6 = 36.125 = 0.2 W = 10.525 = W = 52.625 g (Ans.)

« T st 20T w16 o7 = 52.625 g mol 2

N | - /



10. SRS o @l B [BUET?05-06)
A SRR o s AR SIeIarg @ el sHeE T 29 990ge 9109 821 r ochH.

11. S ST 8 IR AT 00 < RIA? G2 B @ S @ AR 952 Ry#itd P 8 Q 7T i e
o792 QAT 0.3 93R 0.2 1 W Q T TG 10 T, OCF P NG Ty @ W ST FO YR?  [CUET?03-04]

FAYI: G ST I SN 8 BIT ST TEPTYR G BT I S ST @R (F <717 AT SIIar 8 Biesy
IR SEPTYR (VCH BT 1 ST B 7T T

N1 EE E = E e =
Py = \!:1 d, = 4.44 (Ans.)

M, = 2d = 2x4.44 = 8.88 gmol™! (Ans.)
[Note: QAT TG I Yy RETLT [{EIoA1 T 1]

- Question Type-05: '\51?'3'@?1 S R 0 a s [ KGR R R BB

< Concept:

¢ SEOEE S BH I
A8 B TRfD *I1CTH FARfeet T GIET TR0 T 1 € g T, A I GIFT ST, Xy = —A—
B O (& S, Xg = —

Na+Ng

42 o1y ofw=" [RIGARAT A, B, C Topif =7t Fteia aib o191 P W32 qmwd S Biof IURFCT Py, Ps, Pc
ZSIIW R, P = Pa + Pp + Pc | Pa = Xa.P [ S5 5191 = (1B 5191 x (it St

e Sremam 8RR RENAT A, B, C ATFSTEIE Va, Ve, Ve SIRISRT It Pa, Ps, Pe 51T AT T4,
ITAACE e F40T 2 B9 I P = O, P(Va+ Vs + Vc) = PaVa + PsVs + PcVe W32 ATHAGE V SIS0
ATGa ¥ FACT PV = PaVa + PaVa + PcVe [4fb I 6 Te5ta Sief¥i<s Bropmcas siwem o]

MCQ

0l. A mixture is prepared by mixing 1.50 mole Toluene and 3.50 mole Benzene. If the vapor pressure of pure

Benzene and Toluene are 40.55 kPa and 20.24 kPa, respectively at 0°C, then the total vapor pressure of the
mixing will be:

[IUT’20-21]
(a) 42.3 kPa (b) 40.50 kPa (c) 34.46 kPa (d) 35.40 Pa
"SGR 3.5 1.5 .
Solution: (c¢); P = 40.55 X Terac T 20.24 Y kPa = 34.46 kPa

02. T SIS Pmﬂvwmwwﬁﬁﬁwwwwﬁmwmwmﬁﬁawwﬁﬁwwaﬁw

AMYE: (d); P'V=PV+PV =P’ =2P
03. SISPTRICE AL 25°C A TN AT CHIET St 0.0287 @R IR (N5 51 0.977 atmm 27T, TS SN T
¥ 17 T ZR?

(2) 0.30 atm (b) 0.948 atm (¢) 0.028 atm (d) 0.029 atm
SYI: (c); eI B9 = GG B9 x Qe Ssiteet = (0.977 x 0.02

[CUET"15-16]

B7) atm = 0.028 atm




05.

06.

07.

08.

" [BUTEX’15-16}

(a) 8 atm (b) 4 atm (c) 6 atm (d) 2 atm .
. s _28 _ . 142
STHHIS: (b); NN, = mol = 1 mol: gy, = ey mol = 2 mol ; P,y = 12 atm
WPy, =—D2_p -1 |
N, T total = 75 X 12 atm = 4 atm

25°C SIIIA b S99 @7 I5I51e QR 15 kPa a2 40 kPa | & ST 1 (N A @32 5 (I B @3
G S R eI it fidy =) [RUET’14-15]

(a) 83.35 kPa - (b) 83.53 kPa (c) 35.38 kPa (d) 35.83 kPa (¢) None
: X1
TARI: (d); P = =——"—"""kPa = 35.83 kPa

1

20 gm LI 500 mL TS TG T TR T AT @S T2 (7N~ Tg = 0.9887 gm/mL,

LI = CH;y,04) [KUET’13-14]
(a) 0.9901 (b) 0.9801 (c) 0.9899 (d) 0.9902 (e) 1.0000

TRI: ()3 Ny grer = gﬂﬂz:Hﬂ = 27.464; nc .y 0, = % = 0.277 ;nwm'::::"ﬂuuﬁ = (0.9899

29°C "SI 95 kPa BT 0.25 m3 WIZRITE ¢ 80 kPa BT 0.38 m® SIACEA 1 m3 SAOrE G FicE
CTAI =571 RS s1i1eoma wiet w7 [BUTEX’13-14]
(a) 40.44 kPa (b) 49.15 kPa (c) 54.15 kPa (d) 58.22 kPa

TAAYE: (c); P = P“’ifm = 54.15 kPa

A flask of volume 0.3 m? contains a gas ‘X’ at a pressure of 60. Another flask of volume 0.6 m2 contains a gas
"Y' at a pressure of 84. Flasks are connected by a stop cock. If the temperature remains constant and the stop

cock is opened, percentage volume of gas ‘X’ in the mixture is- [IUT'11-12]
(a) 26.31% (b) 73.69% (c) 40.65% (d) 100%
. . z e P1v1+F2v2 . 0.3x60+0.6x84 i . I PV, L 0.3x60 d 3
Solution: (a); P = Ve oafes 76 kPa; Vy TP A et = 0.2368m
PV | o _ 0:2368 ok _ 0
- %V T X 100% 59 X 100% = 26.31%

09.

GG 1.0 L SIRISTTR % ISIG TIAT 25°C SR @ 786 mm Hg 5121 0.925 pm N, 92 St «{fasyet
ST, S @ T TIRSHEC AR G AT SR | 92 SN ISR TAR N, @F S 51 597

Y P = 2= atm; T = 25°C = 298K; V = 1L [BUET'17-18]
_ PV _ 786x1 _
ftotal = BT = Zgoxo08z1xz08 — 004227 mole
ny, = % = -'%:5- = 0.03304 mole
N, O STof3< 519 Py, = n“"zl X P = :g:‘;g: X :%E atm = 0.81 atm (Ans.)
tota '

10. GG S Bot @ 7 a3 A Sremia 1.0 L @3B #iitg 0.7 atm Bt 90 mL STREES @92

L) [/ > [

0.8 atm BIT? 60 mL FRGEITEH e Far == feiba @i sivl 3o a2 [CUET*13-14]
STAHIT: BITHCTR S 5191 3@: & eitriay e Sets =@ A=t s Riene 12 31 sreifis AeE
qf6 frerer NG Srol fitet S i v e Sieom s iBa s

[P, =0.7 atm,P, = 0.8atm,V; =90 mL,V, = 60mL,V=1L= 1000 mL,P =7?]

A PV = PV, + PV, = P = o008 o p = 0,111 atm (Ans.)

1000




ST Y T

11, =R R @ 7 e 142 g @i e e 8 g ARGITS 1715 TR | FARTels i B1o1 1.5 atm. (&

@I @ JRGITsea S 51 ey ) [BUTEX09-10]
WA P = 1.5atm .. ng, = 1—:15 =2mol .. nyg, = -z- = 4 mol

: — _DNa, — 2 —
e P‘:l; = S XFP= 214 X 1.5 atm = 0.5 atm (AHS)

* Py, = (1.5 = 0.5) atm = 1 atm (Ans.) [F17¢, Fei, + P, = Piotall

2. M SR SO 5 m? 1 T2 50 kPa Bitst SRewe @t 4 vz ) 38 & S G Sii el 7o W I

TR T SRS 10 m? 932 37 40 kPa 51tt FEF-wiR-org13e wia =i wieg 1 Sow<f5 Yo fcer ol i
B O I? P, =40 kPa; Vo = 10m? [RUET’05-06]

W: Wﬁlﬁ, P = F1E1+:;2Vz _ EUHEi:EHH] =43 .33 kPa Pl = 50 kpa; Vl =5 m3
L P, = 40 kPa; V, = 10 m?
13, CIT QTTH IAASETA 17 101.3 kPa G2 47 T4 SEAT AT 519 1.53 kPa | % I NS F 0, , N, 2 CO,, 4T
AT =S JR (viv) TAGFT 30, 60 932 10 T, &Sl e s 517 4 991 [KUET?04-05, CUET’04-05]

HAYE: f; = n;P = %}( 99.77 =29931 kPa (Ans.) P=101.3—1.53 = 99,77 kPa

3 _ 30 6 _ 1
f = n, P = 59.862 kPa (Ans.) =TTy B~
f3 = nz3 P = 9.977 kPa (Ans.)

Question Type-06: W’T@T‘TW,WW x::: ﬁ?ﬁ‘]‘ FPIF Y]]
@ Concept:
WG *1St A=, PV = 2 mnC?

AT, P = ST 0191, V' = SICH M 21T LB SN0 SIS, n = WIEH W@ eyt m = Ao o 7
G2 C = #A7T 9 7T 57%% <sfeat

Crms = 951 718 3+ 371, T = o1 @Y, Cy, = FTRRT ©F @Y

M w p ™ W Tp mp M w p
» Cems > C> Cpyp
> Crms:EtCmp=1/§:J§:wf§=1.53=l.45=1.29
> Wmﬁﬂ%ﬁ%EkzgnRT=§Pv
> SICR GE A n = = < = L (STP)

HA - 22.4

MCQ

01.  27°C StIaT MZLGICSH AR S 3575727 o1 7735t 777 [CKRUET?20-21]
(@) 50205 ms™"  (b)4995.5ms™"  (c)4027.5ms™  (d)5169.5 ms-1 (e) 5000.0 ms~!

TAIY: mw Gli); Cims = }% = JHHB.M'}:{E{!D ms~! = 516.95 ms™1

28x103
02. Calculate the root mean square velocity of CO, molecule at 1000°C.

[TUT?19-20]
(2) 84985 msec™ (b)849.85msec™® ' (c) 753.23 msec-1

(d) 753.23 msec™?
Solution: (b); 849.85 ms™Y; C,, . = ’_3% _ JHHH.314H12?3 — 849.85 e

44x10—3

) | - )




s

03. 6 WICT WART &7 32 7061 T SIS BT AR T 75 37wt efSs BT 50550¢cm 22
[KUET’14-15]

(a) 327.76°C (b) 54.76°C (c) 273°C (d) 52.76°C (€) 27.38°C
ST (0); Crms = |5 T =5505.5 = Ji’;ij;_’f =T = 327.76 K = 54.76°C
04. ISR Cl, 9 r.m. s @5 —91.43°C STy CO, 99 r. m. s (ITIF AN I? [RUET’14-15]
(2) 29.99°C (b) 19.00°C (c) 19.09°C (d) 29.09°C (e) None
T: (e); F{T = -—--T1 = 19.98°C
05. TR @Hﬂﬁwqﬁ ST IS OTge T (S Tge? [Ans: d] [BUET’13-14]
3R
(ﬂ)C=J; (b)PV=§KT (c)V= %:'-l (d)P=§mnC2
06.  15°COTMIER 1.0 I O, *UITTH sifo=if&F 3.6 x 103 J 3 'R’ @31 W7 970 537 [KUET’13-14]
(a) 8.314] (b) 8.791] (c) 160.00 ] (d) 8.333] (€) 8.316]
FAH: (d); Ex = >nRT; R = 8.333 jmol~1 K~
07. 27°CSMNIAR QTG 1T I 1@ I5f=et 1304 cms—2. s5i5 =ai- [BUET’12-13]
(@) O, (b) CO, (c) NH, (d) SO,
3RT RT 3R %x8.316x107
AN (b); C = ’ o2 =20 M= =" ”E‘fmﬁz 2 — 44.015 x 10° gm/mole

There is no correct answer, but it is close to option (b).

08. What is the temperature in Celsius scale at which the root mean square velocity of Cl, is equal to that SO, gas
at NTP?

[IUT'10-11)
(a) 39.86° (b) 29.86° (c) 40.86° (d) 50.86°
Solution: (b); C o« \J% = Emz = Esﬂz = ‘:;::2 = ’% = T = 29.86°C
09. According to the kinetic theory of the gas. |Ans: a][IUT*21-22]

(1). RMS speed, c = SIT (i1). Average speed, T = % (111). Most probable speed, a = %%F

(2) (i) and (ii) (b) (ii) and (iii) (c) (i) and (iii) (d) (i), (ii) and (iii)
10. (a) NTP (S O "I T 1.429 &1 &S bt 1 0, shiiot orea ofyer io 3f ool ST s AR F21 - [RUET'18-19)

W (H), C = J-_ \]3."{1 D:.iigxiu-‘ 1. 45'33 = 1.429 kgn.l—-ﬂ] C = 461.214 ITIS_I
[g =102 kg, 1L = 1073 m]
11, 27°C SH{ai STad So@ 10 46 571 7 [BUTEX’11-12]

. [3RT _ [3x8.314x300  _, _
ANIYE: C = ’——M— —J T2x10—2  Ms~ = 483.56 ms™?
12. 25°COPMIEM 1gm T4 CIR-SHRT ER TP fofE Rfsa1  [RUET07-08, 06-07, CUET’09-10]
TYA; K.E. = 2nRT = g X — X 8.316 X 298 = 84.48] (Ans.)

LA i ifE Teiee Rk fo=ife @rRim w1 718w wrat s At

N | - /)




VA Y -

wwmm €O, @ i 1% 2=, zoﬂcsrvmmmz G AT 5T TR0 T 21? [RUET’08-09]

Teo, XM Teo, X71
Cel, Te,XMep, 293X 44 g

= Teo, = 181.577 K (Ans.)
14. (a) CTAS G #7157 SPTLRA 9T 418 T+ @ ofaw Sivimaa =iy TEEifes a9 ew Sk ome

Fhe BT [RUET’05-06]
1 2 _ 3PV 3PV V3RT A
Y SIS i, PV = mnc=>C =—=C= - C-—Y,H::-Cucmdlm(:ccﬁ

| muleﬁrlﬁﬁimmrf'v:m G2 mn = M = S o9
(b) T S CO, ¥F RMS &% 20°C S#iafd Cl, 93 RMS &03a FiH 201 |

3RTco 3RT¢ (273+20)x44
TAYE: Ceg, = Cqp, = 2 = 2 . = = 181.5K
co, = Cal, Mco, Ma, - 1C0; -

15.  GTRTRI (BT S SI@ Cly ST 357 7@ 955t NTP ¢ S0, Wiem S515e 51 T5{@0eia 0w 217

. - . ’3RT1_ "Eﬂ_j ’T1 _ T, NA_
AT Cgﬂz — CCIE . Mso, = Mcy, Or, Msas — Mcr, [BUET 04 05]

or, T, = T;‘:;h == X 71 = 302.86 K = 29.86°C (Ans.)
2
16. 27°C OP[IAR &M EE I e @t &S Gers 4123.2 cms™! I FGF N GR SRS Ao
o @R 7@?

[BUET’00-01]
(1) Propane, C3Hg (i) Nitric Oxide, NO (iii) Carbon dioxide, CO, (iv) Ammonia, NH;

SAYE: (IS & H13); No one is the ans. Because: C = ’ = M =43

M = JRT _ 3x8.316x300
T T ez 41.2322

= 4.3 kg mol™?

Question Txpe-UTWTG Hﬁﬁ'ﬂ]’]‘ﬁ HLTET TN

< Concept:
R 79 ¢Fq, PV = ZnRT

mﬂm,z=wwm?f@tmmﬁarw o ST |~ Z =

nRT
z — vreal

Videal
> wmitRETz=1 «Rpfe=2—1
> Rl @ (2 > 1) w3t e (2 < 1) T o)

() Z <1, AHEIRT e 04 AL S oS s COIREICTI™T =Y | @+ CO,, CH,, 0,4, N,
|

(u)z>13:ca BT MO SRR St 97 T3 i ST SRSTR A4l IS S
COFETA™ =T | (T H,, He

(iii) Z = 1 e, A0 S sifon
¢ WQWW'(P+$)(V—nb)=nRT
a 99 @FF atm L“/mol* ; b 99 9FF L/mol
¢ TR AEPTIR W S5 2 e =1
v TsRet vt ST T e cafier Lt eiee-
(i) PO HFLFT SFHe! e (i) ST BN 777G (iii) W *foxife
Q c2rF1oi5 RTIeAT- (i) I o178 (i) ©F% Srerrar I/ sivht sivfere sisadt < |

B EC) [/ - /)




PR T 73 IHH-00

T ) )
'

0. 250 mL SEL 1 mole GF{> IR T 300 K ST 5% F© A ©F SIFGRGAETT FRIFACHR TR

ffr 991 [a = 2.253 atm. 12. mol2 @22 b = 0.0428 L. mol~1] [KUET'17-18]
(2) 130.6 atm (b) 53.5 atm
(c) 25.7 atm (d) 82.8 atm (€) 96.9 atm
t: (d); (P +22) (V—nb) = nRT P = 28T _ 2%
: : 2 n =1 e —m*?—BZBZEnﬂ
02. 35.5gm FIRH WEE S5 SiveR SHewT Jieas @Fb? [KUET’14-15]
(2) (P + fﬁ) (v —2) =RT (b) (2P + ) (2V —b) =
©) (P—3)(2V—b) = RT @ (P+= (v—§)=RT

(e) (P+EE (V= 2b) = 2RT

AR (B); [35.5 gm Cl, ST n =]

(P+ ) (V—nb) =2RT = (P+—) (V—l_:-) =ZRT= (2P+>) (2V—b) =RT

03. %S f&al S9N 100k Pa BITot 2.24 dm? G5 *{ita 14.0 gm N, 0T FLFIOTNETS! @el% 0.10 ZI?
IKUET14-15]

(a) —3.64°C (b) 265.72°C
(c) 269.36°C (d) 538.7°C (€) —273K
ST (b); Z =~ = 0.1 = E%;:::T_; T = 538.72 K = 265.72°C

04. SJINGIR GHEN FATACH LFIF ‘2’ T AN TP R[FYS- [Ans: a] [BUET*12-13]
ORIEHSIRIEERASER L (b) S5 el
() SIYGTER &S ST (d) b8 c TSy

05. 32 g SIS MIGR &= SINGIR GFE-U3 Faads e | & a9 a @ b @z o1 e [BUET’06-07]
Y 32 g & = 1 mol SfHET ~n = 1;(F’+%) (V—Db) =RT, @4t7 a ¢ b $FIF|
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HCIO, clo;
H,50, HSO;
HI I~
HBr Br-
HCI Cl~
HNO, NO;
H;0% H,0
HSO; S0Z-
H250; HSO3
H3PO, H,PO3;
HNO, NO;
HF F~
CH, — COOH CH,C00"
H,CO; HCO3
Ha5 HS™
NHZ NH,
HCN CN-
HCO3 C02%-
HS™ g2-
H,0 OH~™
N H, NH>

. '3 ;

T3 e o 0 &1 =

> aPies REe &3 K, T @R 28, el oo e =1 s ufitse pK, (RI6 27|
> aFTes REem o< K, 7937 2, afeft we 780 201 o4m «fited pK, 393

MCQ

OL. In which reaction is the underlined substance acting as a base?
(a) HNO; 4+ H,S0, — H,NOZ + HSO; (b) HSiO3 + HCN — CN~ + H,0 + Si0,
(c) HNO; + HCO3 — H,0+ CO, + NO; (d) CsHs0™ + CH,CICO,H —> C¢H5OH + CH,CICO3
Solution: (c); HNO; + HCO3 — NO; + H,C0; = H,0 + CO, + NO;

02. o @F A 7357 afffe T [Ans: ¢] [BUTEX’14-15]

(b) AICI, (d) BeCl,

03. ¥ erm RiFmibre SRfweR 7@ e T st - [BUET*13-14]
(2) NH3(g) + HCl(g) = NH,Cl(g) (b) CaO(s) + CO,(g) = CaCO5(s)
(c) NH,OH(aq) + HCl(aq) = NH,Cl(aq) + H,0(l) (d) FeO(s) + HCl(aq) = FeCl,(aq) + H,0(D)
TAY: (c); T4 &Y B30t OH™ 93 H* S fmysie

04. (I CEGT GFTEA SO oy Ge?
(a) CH;COOH > CH,CH,COOH (b) H,S0; > H,CO,
(c) CICH,COOH > CH,COOH (d) HCIO, > HNO,
FAYI: (e); HF > HCl 1 9199 [RIFTSS ¢ ST Wi I 206 QFFites Siet @R g

05. TAIGTEIA 4 CATF OE *[HE I | [Ans: b] [RUET’13-14]

[(IUT?21-22]

[Ans: e] [KUET?13-14]

(e)HF > HCI

(a) [AI(OH)(H,0)5]** (b) [AI(H,0)¢]°* |
(c) [Fe(OH),(H;0),4]* (d) [Cu(OH)(H,0),]* (e) None

06. A solution of CuSO, is- [Ans: a][IUT'08-09] ‘:'
(a) acidic (b) alkaline (c) neutral (d) amphoteric !

N | - |




DO 5.0 — 6.0 ppm
BOD 6.0 ppm (37, mgL™1)
COD 10.0 ppm (31, mgL™1)
TDS 500 ppm (31, mgL™2)

Jel; Ca?t 100 ppm (91, mgL™")
Mg** 150 ppm (31, mgL™)
NaCl 500 ppm (9, mgL™1)

DO =

A4

MCQ

01.

(2) 5.0 — 6.0,6.5 — 8.5 ppm, 6.0 ppm, 500 ppm, 10.0 ppm

T @, V = RS wAfe T SRR e et RE g S
S = [R&ias warea (et Sawiat

y = A« TEE e

BOD/COD = DO; — DO¢ = (Vz—vﬂ:-::x:mnuxs

QITA, DO; = FYAI AR A DO
DOy = AT BT 5O DO
V, = Frrags «iffa TS BIREE & gre e B saen

V, = “iifa 71 2ot A et (blank) SIRGTR S TG e Tates S
S = o waree O Seiat
y = <M1 TR e

DO, BOD, COD €9 &3¢ ppm I mgL™

qfre 3B T ealos ffere

h
280, + 0, 2505:50, + 03 = SO3 + 03; SO; + H,0 — H,S0,;
SO, + 3 0; + Hy0 - HpS04; 2502 + 0, + 2H,0 — 2H,504;
501 + HEO - HESUE;

e
N, + 0, % 2NO; 2NO + 0, - 2 NO,; 4NO, + 2H,0 + 0, - 4HNO3;

NO + 03 — NOE + DZ; NDz + 03 — NO_-; ~+ 02; NOE + NDE — N205;
NEUE + Hzo - ZHNDE: NDE + HED =3 HN02 <+ HNG;;:

{CO,; + H,0 — H,CO4; HCI(g) + H,0 — HCl (aq)

{2y 1w Sewifne s a=e@tsly TMwee- pH, DO, BOD, COD, TDS «d (% W@ @ [B?

(b) 6.5 — 8.5,5.0 — 6.0 ppm, 6.0 ppm, 10.0 ppm, 500 ppm
(c) 6.5 —8.5,5.0 — 6.0 ppm, 10.0 ppm, 6.0 ppm, 500 ppm

(d) 5.0 — 6.0,6.5 — 8.5 ppm, 6.0 ppm, 10.0 ppm, 500 ppm
(e) None of them

R [ - ) A

[Ans: b]J[CKRUET’20-21)



02. @30 (G (AT 1000 mL T~ Feelz 33¢a ©f COD g &7 DO A FaTS M ot o 50 mL

AL AT &5 0.015 N Na,S,0, %ared 10 miL TR @?{W*‘ﬂﬁt@l{zsm 8 K,Cr,0, @ 3419 3 5]
% *TAR DO 46 e Fiey (it v = 50 mL #11f w=y 0.15 N Na,S; 03 Bt99 3.5 mL (TR @ 1

“fIf"a COD et 7 [KUET'18-19]
(a) 15.6 ppm (b) 17.6 ppm (c) 19.6 ppm (d) 21.6 ppm (e) 23.6 ppm
SAIHIS: (a); COD = mxﬂ'msxﬂﬁ-:"m'r'ﬂ'ﬂﬂ X 1000 = 15.6 ppm [EMElz 5,05 = 1]

03. Temporary hardness of water is caused due to the presence of which compounds in water? [Ans: ¢][TUT"'17-18]
(a) CaCO5 (b) CaCl,and MgCl, (c) Ca(HCO3),and Mg(HCO;), (d) Na,CO;

04. OIFH WACCIAET ~rafrs ~Hifire wrgs wfirem fFdm Wb e Ritsarz Ser o9
FAHYH: MnSO,4 + 2KOH — Mn(OH), + K,S0,

[RUET'18-19]
2Mn(OH), + 0, - 2MnO(OH),; MnO(OH), + 2H;S04 - Mn(S0,), + 3H,0
Mn(S0,), + 2KI - K,S0, + MnS§0O4 + 1, ; 2Na,S,03 + I, = Na,S,0, + 2Nal

05. COD @93 I BOD @3 NIt (617 G I (7 [BUTEX'18-19]

A IR SMfNE T BOD ST COD @7 T @1 F1Re BOD Y Aifite S[iy® od SIoeay SR
T X AR AR 932 COD @7 T @ #H1fw 7 Soifge 2o wiwg So7 @@ ais o
G STASAT 0, 97 2ffawiet &) T |

06. Ca®" SIHHIF CaC0; RN Fwjefeatet wesfine 4T 200 mL WS M =Nifiw TR 0.025 M 9= 5.0

mL Na,CO; 3% &TA&H | 2« TR <%t ppm- @ 17 991 [BUET'17-18]
A Na,CO; — 2Nat + CO2-

CO0%™ + Ca?* —— CaCo,
faferat et et T NNa,c0, = Ngpz- = Ncaco,

mf\, Ncaco, = VNEZEDE X SNE;CDg =5x%x1073x0.025 = 1.25 X 10~* mole

Nca 1.25x10™4 -
ol A" T wel, S = ;HZ‘:* = Zoox1o = 625X 107" M = 10% X 6.25 X 10~* x 100 = 62.5 ppm

Note: ppm = 103 SM 9Z[ I
f4¥%: CaCO; = Na,CO0,

2 % 0.025 X —— = 2 X — = W = 0.0125 gm

e 00 = 12.5 mg -~ 1000 mL 93 &=y, }qe! = 62 5 ppm (as CaCO;)
07. e STTIEHCS S5 (P (P S TETRIE T A2 @ Tt (SUereifeifs) Rreres e <t 227

[BUET’05-06]
STArY: A STIEREARD Ty Ca- 711, Mg- 7199 271 Wil | GT7= T4y Ca - =19t w3 “Afsret S QP

sitfeg A AT W7 ST} afAfeE e Ao Qs 33 EDTA AT 310 KRG 0 eraerq sifrmpe ek <=l
17, TR AR Sy EHDa TwE)

T | -/ R




