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CHEMISTRY - Some Basic Principle of Chemistry

o-

MAINS+ADVANCED

SOLUTIONS

TOPIC

SOME BASIC PRINCIPLE OF

MOLE CONCEPT
Exercise-01
4, No. of molecule (V.kvk dh B[ ;K = Mole x N, i 1
N=nN, 97 931x1031x6.02x10%
5. At STP or NTP volume of any gas (STP ;k[NTP 1] 108
fdlh x1 dk vk;ruy=22.4L ~ 931x6.023
6. 1 gramion = 1 mole ion = N, ion 13. 100 g compound contain (100 g[jkfxd e g)=5.37

1 mol AI* ion = N, x 3
Charge (e) on 1 mol AP*ion =N, x 3 xe columb.
(1 ekyCAR ion 1j VkO"™k(F N, x3 xe columb.)

g Nitrogen (UkbVktu)

0
x14 = 260.7

) 10
1 g Nitrogen =

7. No. of molecules (V.kvk di B[ ;K = mole x N, 537
i.e., mole is equal then no. of molecules are also | 15. H, He o, 0,
equal (VFikr eky cjkcj gku 1j v.kvk dh B[ ;k | no. of atoms=2N, IN, 2N, 2N,
Hh cjkcj gk g) ethvi o 1; k
=2 1 : 2 : 3
8.  Mole of Al = W5 omol 16. *Cu *Cu
Atwt 27 N % abundance(®% 1kflr) X 100 - x
that is same for Mg atom (;@[Mg 1jek.k d fy, Hh My x; + Mo,
lelu g Avg. mass (VKB r &0;eku) = T ik,
So mol of Mg = 2W_4: 63,546 _ 63XX+65(100 -X)
wt=2x24 =48 g. 100
10. No. of oxygen atom = mole x N, x atomicity. 6354.6 = 63x + 6500 - 65 x
(viDITtu ijek.k d B[ ;k ny x1jek.kdrk 2x = 145.4 = x = 70%
17. % by wt. of H,0 (H,0 d Hij [%)
A) = % (N, x1= ':_g wt. of H,0(H,0 dk Hij) 100
Total wt. of compound (; Kixd dk dy Hkj)
(B) :L XNAX2=—A _ 18x 100
32 16 T18x+120
(C) -l N 3= Na x=1
48 A 16 18. % Mol Simples ratio(ljy vuikr)
all are same. C 85.7 85.7/12 =7.14 7.14/7.14=1 1
11. (NH,),PO, H 14.3 14.3/1 = 14.3 14.3/7.14 = 2 2

12 mol hydrogen atom contain = 4 atom of oxygen

Emperical formal (€ykuikrt 1=)= cH

2

(12 eky gkbMktu ijek.k e g=4 ijek.k viDIitu d) PMw = DRT
.4 DRT 2.5%x.0821x273
1 mol hydrogen atom contain = 12 Mw = P 1 = 56

3.18 mol hydrogen atom contain (3.18 eky gkoMktu

ijekk e 9= — 5 *3.18 = 1.08 mole
12. Mass of 1 e (1 e-dk ®0; eku) = 9.31 x 10 kg

www.aviral.ac.in
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Molecular wt.(Vkf.od Hkj) 56
Ewt.(eykuikrh Hkj) 14
Molecular formula (Vkf.od 01=)=nxEF.

n=
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CHEMISTRY - Some Basic Principle of Chemistry

19.

21.

22.

23.

24.

25.

27.
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=41 CH,
= CAHS
Element % Mole Simplest ratio
(rko) (exy) My vuikr
C 70.8 70.8/12 =6 6/03 =20 20
6.2 6.2/1=6 6/03 = 20 20
4.1 4.1/14 = .3 1 1
18.9 18.9/16 = 1.2 4 4
E.F. = C,,H,,NO,

M + 6F —> MF,

Mole of M = Mole of MF,
wt o owt

Mole wt  Mol. wt

.25 547

X X+19x6
28.5 + .25x = .547x

28.5 = .297 x = x = 95.959

so element (rRO) is = Mo

NaOH contain 3 mole of O atoms (NaOH e[ 1 jek.k
d 3eky g

so mol of NaOH (V[ NaOH d eky) = 3 mol

wt. of NaOH (NaOH dk Hikj)= 3 x 40 = 120 g

120

% purity (% ")k = 1000 x100 =12%

Molarity of CI- (C-Cdh ekyjrk[}

MlVl + M2V2
~ Total vol.(dy Vk;ru)

15x.2x2+45x.45x3
- 15 +45

60 _

=—=1M
60

Xc,H,oH =29

Xp,o0 =.75

Nc,H,0H =-25

We p.on =-25x46 =11.5¢
Nyo=.75

% wt of C,H,OH (C,H.,OH %% Hj)

11.5
"115+135
Mole of NO,PO, (NO,PO, d eky) = 20 x .40

=8 m mol = .008 mol
Na,PO, contain 3Na* ion (Na,PO, €0BNa* Vk;u Q)

= 3+.008 = .024 mol
Molality of H,SO, is 9 (H,S0, di ekyyr[9 g)
i.e. 9 mole of H,S0, in 1 kg solvent (VFikr (kg foyk; d
e® ety [#H,50, 0)

x100 = 45%

28.

29.

30.

31.

www.aviral.co.in

o-

1 kg solvent contain = 9 mole H,SO, (1 kg foyk;d

e gL= 9 mole H,S0,)

1 kg solvent contain = 9 x 98 wt of H,SO, (1 kg foyk; d

e glF 9+ 98wt H,S0,)

1000 kg solvent contain (1000 kg foyk;d e Q)

= 9 x 98/1000 x 910

910 kg solvent contain (910 kg foyk;d e Q)

= 802.62 g

wt. of solvent (foy; dk Hkj) =910g¢

wt. of solution (foy;u dk Hkj) =802.62 + 910
=1712.62 g

x% by wt (Hkj dkCXw)

wt of solute(foy ; dk Hikj)

~ wt of solution(foy ; u dk Hkkj)XlOO

802.62
1712.62

Density (XURO) of O
Density (XURO)of O,

x100 = 46.87

R.D. =

at same temp. & pressure of density a Mw
[uRo d leku rki o nkc 1j a Mw

_ Mw (vif.od Hkj)ofo; 48 3
~ Mw (Vif.od Hkj)ofo, 32 "2

1.5

x, = 0.2

XHZO =1—O.2 =08

wt of H,0 = 0.8 x 18 = 14.4 g
Molality (ekyyr¥)

moles of solute(foy ; d eky)
~ wt. of solvent (foyk; d)(H,0)in kg

_.2x1000
144
2.8 % by mass volume solution of KOH (KOH d &); eku
vk;ru foy;u dk2.8 %)

i.e., 2.8 g KOH in 100 ml solution (VFkkr[100 ml
foy;u e[2.8 g KOH)

=13.8

2.8 _5M
56x.1

Molality of H,SO, (H,S0, dh ekyyrk= .2 mol/kg
2 mol H,SO, then wt (.2 eky [H,S0, rk Hkj)
= .20 x 98 = 19.6 ¢
wt. of solvent (foyk;d dk Hkj) = 1 kg = 1000 g
wt of solution (foy ;u dk H&kj) = 19.6 + 1000

= 1019.6 g

molarity (€Kyjrk) =
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Molarity [Eky]rk
moles of solute (foy ; d eky)
~ vol of solution (foy ; u dk V&; ru)

-3
mol of solution (foy;u d eky) =%

= 125 mL

w
38.5% (Wj Ag i.e. 38.5gAg contain in 100 g solution

(38.5% (%jAg VFikr 100 g foy ;u e[38.5 g Ag
Molarity (eky J rk)

__ molesofsolute(foy; d eky)
Vol.of solution fAy ; u dk vk; ru

_38.5x146

=52.1 mol L™
108 x1

molesof solute (foy ; d eky) 10°

PPM = A assof solution(foy ; u dk &0; eku)
400 100 = molesof solute (foy ; d eky) 100
100 massof solution (foy'; u dk &0; eku)

Mass (&0 ; eku) % = 0.04
Molarity (eky J rk)

(w/w)xdx10
~ Molar massof solute (foy ; dk ekyj &0; eku)

12x1.313x10
- 40

molof solute (foy'; d eky) 12x1.131x10
vol Mk ru - 40

Vol = 1.47 L

48 x1.150x%x10
81

40x1.05%x10
62

Molarity (ekyjrk = =8.9molL™"

Molarity (ekyjrk = =6.77M

Molality (ekyyr¥)

moles of solute (foy ; d eky)
mass of solventinkg (foyk; d dk[g e &); elu)

14.

www.aviral.co.in

33.

11.

13.

o-

Moles of solute (foy; d eky)

22
- M: 0.1 mol

Na

concentration of solution(foy ;u dh BkJ&rk)

_ moles
" vol
_-1x1000 _,
~ 500 '
Exercise-02
_ 160 x1000 —25m
32 x200
7 XeF6 + 3I2 —> 6 IF7 + T7Xe
7 mol 6 mol
1
6
—x210=180mmol
210 7
A 2
KClO, —*— KCl + 502
1 mole EmoI
2
3
1x1225¢ 5x82
§><32
1 2___-03018
122.5

% Loss (gkfu) = 0.3918 x 100 = 39.18
CgHsNH,+HNO,+HC—— CH, N, CI- + 2H,0
CgHsN,*CIm + KI —— CHgl + N, + KCl
np=n*R xR,

moles of C;H, | = mole of C;H, NH, xR, xR,

wt. 9.3
204 93
wt. = 20.4 g
% yield of CsHyl (CqHl Al Yl

16.32
= 204 x 100 = 80%
Let assume % of H is x (H dk[%, x eku)

% of H (H dk[%) = x

x1x1
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15.

16.

17.
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% of C (C dk[%) = 6x

X
% of N (N dk[%) = 15
Element % Ratio of mol Simplest
(rRo) eky dk vuikry jyre)
H X x/1=1 6
C 6X 6x/12=1/2 3
N LZS S S,
15 15x14 3
FF = CjHgN,
atomic mass (1jekf.od &0;eku) = 70
molar mass (eky] @&0;eku) = 140
mole simple ratio
(exy) (Ijy vuikr)
% X 50 50/10 2
% Y 50 50/20 1
EF=X,Y
7 g Na contain salt (7 g Na € mifLFkr yo.k=100g
l1g——— = $X23
23g—— =329
mole (€ky) atom (1jek.k
12.8
% N =12.8 12.8/14 xNa
14
9.8
% S =9.8 9.8/32 HXNA
% Na = 7 7/23 TN,
23

7 .
" EX N, atom of Na contain

12.8
xN, of N
14 A

. 1 atom of Na contain (Na d[1 ijek.k e Q)

Na DS xN g ijelh e g =

= 3 atom of N

7 9.8
. —xN m of N ntain =——xN_, of S
23 A atom of Na contai 32 A

7 9.8
(Na dDEXNAe gEBd 3—2><NA)
o1 atom of Na contain

9

(Na d[1 ijek.k e ) =3'—§x§ = 1 atom

18.

19.

20.

22.

23.

24.

25.
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2 CO (NH,),—> NH, - CO - NH - CO —NH,+ 6NH,

2 molecule «— 1 molecule

2 1022 molecule «— 1022
1
2x10%2

mol = ———+
6.02 x10%°

2x10%?

Sopagh <60 =199

mass =

X,05 —> X + 30,

4y nyOg = Ny

10 5.72

4
X 4x+96 X

40x = 5.72 x 4x + 96 x 5.72

17.12 x = 549.12 X = 32 amu
. 10°

wt. of 1 molecule (1 V.k dk Hkj) =6X—23
6.02x10

volume occupied by its (0Bd Hjk %Jk X;k vk; ru)

mass (@0;€kU) 6x10°/6.03x10%

= density (XURO) 11 mt

= 9.1 x 1072 cc
MnO, + 4HCl —— MnCl, + Cl, + 2H,0
L.G
4x365— 71
71

—  y ——— _-0.486
1 4x36.5 g
molality (ekyyrk

M x1000 18 x1000

500

1000d—MM, 1000x1.8-18x98
30, + 4Al —> 2A1,0,0
3—> 4

1 23
3 2

3
E——>=2molxz7=54g

% by wt. of H,0 (H,0 d
wt.of H,0(H,0 dk HikjJ)
= Totalwt.(dy Hkj)

G dio w
x100

18x

0=——x100
142 +18x

www.aviralstore.com




CHEMISTRY - Some Basic Principle of Chemistry °:

71 + 9x = 18x if x =3 10 = 5y/4 y=8
X = 71/9 = 788 ~ 8 Ans |S C3H8
26. wt. of carbon = 21 x 12 g

.+ 69.98 g carbon contain 100 g cortisone (69.98 | 32. B H,PtCl, — Pt
gldkcu eldoo g difVIiu g)

POAc on Pt
. 1 g carbon contain 100 g cortisone (1 g[Cdlkcule
100 Wy n

1 iV I = - {—x195 —410}—

00 g diVllu g) =55o8 M= [ w, 2"

21 129 — =%X 21 x 12 = 360.10 n = diacidic org. base (F}VEYh; dicfud {ij) = 2

_ (%x195 —410) _ 58
%nrsx 6 x1.4
27. no. of mol N 56 33. (@) In 100 mL (140 g) solution mass of solute (100 mL

4 s 1.4 . . -

= §><3.l4><(7) * oo 20 (140 g) foy;u e foy; dk &0;eku) =70
30.  10% (v/v) HCl _ 17400 <46=23 g
100 ml contain 10 ml HCI (100 ml €10 ml HCI)
10% (v/v) NaOH i.e. 100 ml contain 10 mL NaOH ) 10 = Massofsolute(foy ; dlk al;eiu) / 46
50
density (%URO) of NaOH = 1.5 density of HCI 1x1000
Mass of solute (foy; dk &0;eku) = 23 g

M M

(VJN o 15 (v) . (c) 100 g solution contain 25 g of solute mass of
al H

solute = 25 x50 = 12.5]
100

Resultant = Basic

(ifj her) = i (100gfoy;u el@sgfoy; g foy; dk &l;eku)

- Mass of solute (foy ; dk &0; eku) 7 46

Yy y
31. CH, + (X+4joz—> XCO, + 2 H,0 @ 267 1000
y ay Mass of solute (foy; dk &0;eku) = 10.58 g
X+ = —
a ( 4j a ax 2
34.  Molarity (eky]rk
y
a + (sz a = 600 _ X(volume(Vk;ru)) 28 ”E
- 11.2 1.2
ax+az = 700 M x1000
M= 4x1000-MM,
6Xx +3y =7+ 7x+ 7y/4
mH202 =13.8
7+x=5y/4 2.5 moles in 1 L solution (1 L foy;u e[2.5 eky)
X <5 d = 265 g/L, mass (&0; eku) = 265 solution (foy ; U)

put the value (€ku J[ku 1j)
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CHEMISTRY - Some Basic Principle of Chemistry

2.5

n =10= —=° -
H,O 10+2.5

wt.of solute (foy ; dk Hkkj)
volume of solution (foy' ; U dk Vk; ru)(mL)

OW—
/OV

COMPREHENSION # 1

1. The cost of 1000 gm KCI is 50 kg
(1000 gm Kcl di dher[50 kg Q)
The cost of 74.5 g KCl is (74.5 g KCI dil dher)

50
= ——x745 . -1
lOOOX = 3.73 mol

2. the price of K,SO, (K,sO, dh dfer)

50
= 74.5%2 8
174 X745%2  =Rs. 4282 kg
1000
3. moleof Kin KCl (KCl ek d eky) ==~

= 13.42
mole of K, form 13.42 mole of K (K,0 d ety[® d

13.42
13.42 eky cukr g) ==, =671

mass of K,0 (K,0 dk &0;elu)
= 6.71 x 94 = 630.8 gm = 0.631 kg
COMPREHENSION # 2

1. amt mole fraction
[ely [Hu
C 0.2732 0.0227 1 6
H 0.0382 0.0382 1.68 10
Ca 0.152 0.0038 0.167 1
O 0.3540 0.0227 1
Simplest formula (1jyre 1=)
C.H,Ca0,
CaO.CH,,

Formula weight (1= Hkj)
The molecular mass of lactate pentahydrate = 308

(yDVV 1VkgkoMV dk vif.od &0;ekulz 308)

218 gm anhydrous salt recovered = 308 g lactate
pentahydrate

308
1 gm anhydrous salt recovered =m=l.4lgm

COMPREHENSION # 3
1. 8 mole NaBr obtain from(8eky[NaBr iklr gkrk g)

Exercise-03
= 3 mole Fe (Fe d[3 eky 1)

3
mole of Fe = mole NaBr = Mx3
103 x8
3
mass of Fe = MXSG ><§ = 420 kg
103 8

100x2.06 x10°

mole of Fe_Br, (Fe,Br, d eky) = 103x70x8

2.06x10°% x100x100 3
103 x70x60x8

mole of Fe = mole FeBr, =

2.06x10% x100x100 3
x56 x—
103 x70x60 8

mass of Fe =

mass of Fe = 10° kg

mole of NaBr
mole of CO, (CO,d ely [Z —

3
=2.06 x10 _10
103 x2
COMPREHENSION # 4

CO, =229 =0.5 mol

H,0 = 135 g == mol
S T

C=05mol=6g¢g

H=15mol=15¢g

O =8gm =0.5 mol
EF.=CH,0

let molar mass = M

27 41.75
108 M-1+108
= M = -107 + 167 = 60
E.F.. mass =12 +3 + 16 = 31
274 _,
31
M.F. = (CH,0),

= C2H602

COMPREHENSION # 5

Ba(OH), + 2HNO, — BaNO,), +2H,0

0.4 mole 0.4mole

In resultant sol. Ba(OH,) is remaning, therefore nature

www.aviral.ac.in www.aviral.co.in www.aviralstore.com




CHEMISTRY - Some Basic Principle of Chemistry

of sol. basic.

@fjek.k foy;u elBaoH,) "
hoadfr {kjh;)

Vol. of Ba(OH), (Ba(OH), dk Vk; ru)

Kk jork g] rk foy;u

=342 _goomL

0.57

mole of OH (OH [t eky)=0.2x2=0.4

10.

www.aviral.ac.in

Ist exp CuO0 =1.375gm

Cu = 1.098 gm

O =0.277 gm
lInd exp. Cu = 1.179gm

CuO = 1.4476 gm

O = 0.2686 gm
g:3.9638:4 g:4
) )

In both the cases ratio of Cu/O is same

(Nkuk fLFkfr;k eCeuso dk vuikr Beku g)
(ij _ 04711 4 4537 -,
X ) 0.324

(ij _ 0.509 =4.350=

X ) 0.117

1:2.9926 =3

n

so satisfy law of multiple proposition.

(vri xf.kr vuikr d fu;e dk Br'v djrk g)
= 35.125 x 28 = 983.5 gm

0.07
molecular (Vkf.0d)= ( jx Nax3=234x10%

18

n —%—1 mole

NaCl0s ~106.5
NO. of atom of (NO d ijek.k dn B[ ;k
Na=1 x N,
Cl=1xN,
O=1xN,

p, = 92.9 =0.75 mole

4 4x31

Np, =0.75x N, =4.52x10**molecules

N, =18.04 x10?°molecules

Nna = >-75 ——=0.25mole

23

(@) 1 x 23 gm (b) 1 x 35.5 gm
() 1 x 63.5 gm

m, = 13.6 x 1000 gm

Hg
Ny = mHg/200 = 68 mole
3CaCO, + 2H,PO,— Ca,(PO,), + 3H,0 + 3CO,
50/100mole 70/98 mole

= 0.5 0.7142

11.

12.

13.

14.

15.

16.

www.aviral.co.in

Exercise-4(A)

- 0.7142 - §><O 5=0.3808 %)

Limiting reactant (Ihek)r vfikdkjd)

0.5

mCaC03 3 XMCa (POy), =51.66 gm

rnH3|::o4 =03808 XMH3P04 =3l3lgm

CINH, + 2NH, —— N,H, + NH,CI
1000
mole VKD ;
= excess (VK/AD;)
= 19.417
19.417 mole
% yield (1kflr) = 14.781  100-76.125%

19.417
5C + 250, —*%_,Cs, + 4CO

450

excess (VK/KD;)— 54 =7.03 Kmole

0.82 x %—2 88 Kmole =219.09 kg

BaO + CaO
X x [153] +y x [56] = 28

BaO + 2HClI —— BaCl, + H,O
X 2X
Ca0 + 2HCl —— CaCl, + H,0
y 2y
2X + 2y = 6 x 0.1008 = 0.6048 ... )
X x153
% of BaO = x 100 = 65.65%
X x0.95 _5x05
106
_2:5x106 _ 578 947gm
0.95
_(27798) 1000-3.8
(100/1.2)
3n+1
CH,., ( > )02 — nCO, + (n + 1) H,0
Bn+1)/2 7

:Z:>6n+2 n —=n=2 (;2H6

n
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CHEMISTRY - Some Basic Principle of Chemistry @:

17. CH,+60,— 4CO, + 4H,0 Mg = 45.4%
X ax 5x
13 Cadl, + Nad
CH,, + - 0, — 4CO, + 5H,0
y 4y Sy Na,CO,
(4X + 5y) x 44 = 8.8 26. ¢
Xx+y=005 . (1) CaCQO,
(4x + 5y) x 18 = 4.14 v
4x+5y=023 .. () Ca0O
ax+ay =02 o D) Neact, =Neso = 2202 = 0.02892
y = 0.03 °6 3911
%by mess of GH,, (C,H,, d &0;eku dk(h) M cae), =0.02892x111=3.212 ¢
0.03x58 m, . = 6.7889 gm
- — 0, NaCl
~ 2.86 *100=060.8% % NaCl = 67.9%
18. CH + (X +%j02 —> xCO, + % H,0 27. No, =625
v excess (VK/D;) ne = 1 mole
y y noz
X+ |V L =0.625
( 4) X 2" Nc
V- (x+%jv+xv +%v:2.5v 0,+C— CO + CO,
y 2><no2 =Nco +2ﬂco2 ....... 0
Z =15 = y=6
2xNe =Neg +N
XV = 2v = X =2 C,H, *He corree, o e (1
19.  Molar mass (eky] &0;eku) Neox28 _21
= 3.2707 x 1022 x 6.023 x 10%® = 196.99426gm = Ngo, x44 11
20. M =m x (75 x 108 cm)? x (5000 x 108 cm) mass per simplest
element mole .
1 100 gm ratio
x —— = x6.023 x 10% = 7.09 x 107 gm
0.75cm®/gm C 58.77 |58.77 /12 5
M
21, —%_117 = M, =117x29=3393¢gm |28 H 1381 | 1881/71) 14
ar N 27.42 | 27.14/2 2
22. VA0, E.F. = CH, N =102 = M.F
200 x 200 x 107 R VA = ML.F.
(a) y = 44.95%, Al = 22.73%, O = 32.32% (774.5-14.5) 82.1
(b) 17.98 gm 30. p, ——160 1000 _ 3 3786 x103mole
: 0.081x300
28.3x1x107*
23 n= 100 =8.8X1078m0|e mN2 200946 gm
[12x12+4 +35.5x4 +16 x2]
9 - 0.0946 160 66.74
24. 6LiH + 8BF, —> 6LIiBF, + B,H, h N, = =g <00 =007
2 2 0.25 4740
3 31. (a)M= 0—2205
— 2H, T .
25. Al +3HCI— AICI, + ZH, 5306,
1.5x +y = 0.04925 .. 0) o)M= —7—=0
x mole 0.365/36.5
1.5x% X+27+yX24:1 (C)MZ TZOZ
Mg + 2HCl —> MgCl, + H,T '
Xxx9+yx8=033 ... (1) 32. X = 46746 _ o5
y mole y ¢ Tethanol 46 /46 +54/18
Xx27
% Al = 22204100 =54.6% 33 CO + %02 —, co,
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X —x/2 X 3
Cl, + 20, —> CO, + 2H,0 (/) 34. 0,— 7 0,

y -2y y 20 80

X 3

Sty =65 .. () > %20+80=110

x+y=7 .. (1) Increase in volume(Vk; ru e 0f))=110-100=10m|
x+y+z=10 ... (1

x =5ml y=2ml z=3ml

Exercise-4(B)
1. Empirical formula [Elkuikrh 1= :

1 X
; = 223.5 = 0.6324
(Cur, dk &0;ekulz > ' gg ' 22357063

Al K S o] Elements[IRO
10.5 15.1  24.8 49.6 Mass percentage (xdketu j[u 1)
- Kais.0, (I&D: eku ifr'kr Mass % of CuBr,(CuBr, Ok &(;ekul%) = 34.18
0.388 0.3870.775 3.1 Mole ratio 4. Moles of NaCl in sample = 0.01 = moles of AgCl
Ely vuikr from NaClin precipitate (UeU e[NaCl dk eky[20.01
(1 1 2 8 Simple ratio =vo{ki elNacl I 1kirCAgcid eky)
jyre vuikr Total moles of AgCI precipitate (Vo{lfir g,[AgCl d
Emp|r|cal_formula We|ght IEkaIkl’h 1= Hkj) = 258 dy ely) - - 0.01393
From weight loss information : 54.4 g anhydrous 143.5
st = 45.6 g H,0 = Moles of AgCI from KCI= 0.00393 = moles of KCI
- : 2 -
(Hj e de) ch Bpuk I: 54.4 g futtyh; yo.ke 45.69 H.0) kel I ikir Agei d eky[20.00393 = Kcid efy)
= 258 g anhydrous salt = 216.26 g = 12 mol H,0O = Mass of KCI in sample = 0.00393x 74.5= 0.2928¢
(258 g futtyl; yo.k=216.26 g = 12 ely H,0) (ueu elKcl dk &0; eku[=0.00393 x 74.5= 0.2928g)

=  Empirical formula of hydrated salt= kals,0, . 12 H,0 Mass % of KCI in the sample = 29.28

[y ;tr yo.k dk eykuikrt 1==KAls,0,.12 H,0) (ueu elkcr dk &0;eluls)
2 1.0 mole of KCIO. = 3.0 mole of Zn 5. Let the mixture contain x g CuSO, . 5H,0.
. ,=3.

(etukfd feJd.k el g cuso,. 5H,0. mifLRr gA)

104 mole KCIO. = 3x5.104
1225 3T 1225 X 5-x
PYTY Fyre = =3.72
= 249X159+246X120 3=>x=3
mole of Zn :% = 8.124 g Zn =  Mass percentage of CuSO,.5H,0

(Cuso,.5H,0 dk @0;eku ifr'kr) = 74.4

3. Apply conservation of moles of silver before and 6. Mass % of Ca (Ca ok &0; euld)

after precipitate exchange reaction as :

(vofki.k fofue; vikid;k d 1gy rFik cn e flYoj _016 40,100 6
ekyk dk Bj{kk bl idkj ykx fd;k tkrk g ) 100 0.25
Mass % of S (S dk &0; ekud)

1.8 X 2.052-x

= +
1435 188 1435 _ 0.344 32x100 _
233~ 0.115

where, x is mass of AgBr in mixed precipitate. Mass % of N (N dk 0; eku)

(tgP x fefdr vofki elChgar dk &0;eku)
= X = 1.064 0.155 14 x100

= x =17.9
1 1 X 17 = 0.712
Also, moles of CuBr,=— moles of AgBr =— x—
2 95r=2"188 | = Mass%ofC (c dk &0;ekuld) = 15.48
(vkj,cuBr,d eky = —AgBrd ey = 1xX ) Now :
; 2 188 Elements (rR0) ca S N C
X
= Mass of CuBr, = - x 22X 2235 = 0.6324 Mass % (&0 ; eku %) 256 41 179 1548

(on substituting x) | Mol ratio (€ky vulkr) 0.64 1.28 1.28 1.29
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Simple ratio (IJy vutkr) 1 2 2 2
Empirical formula (@ykuikri 1=)= CaC,N,s,,
Empirical formula weight (@ykutkrt 1= Hkj) =156

Hence, molecular formula(o B idkj,vif.od §=)=CaC NS,

7. Working in backward direction(irii "l e dk; dju 1j)
In the last step moles of(AgBr+Agl) = moles of Agl
(vilre in e (AgBr+ Agl) d eky[3 Agi d eky)

04881-x x 05868 _ ...
188 235 235 <} 09eed

Mass % of Nal (Nal dk &0;eku 1frTkr)

= 20998 450« 22 29.77
235 0.2
Now subtracting mass of Agl from 1stand 2nd
precipitate gives (VC[1t0 2nd Vo{ki 1[Agid &0;elu
dk AVku 1j 1kr gkrk gA):
Mass of (AgCl + AgBr) = 0.3187 g
(AgcCl + AgBr) dk &0;ekulF 0.3187 g)
and mass of AgBr = 0.3948 ¢
(vkj AgBrdk ®0;ekulz 0.3948 g)

y  0.3187-y 0.3948

Again s 188 188

= Mass % of NaCl (NaCl dk ®0;eku 1fr°kn)
0.245 100
=1235 58.5 « 07:50
Mass % of NaBr (NaBr dk ®0;eku 1fr°kr)=20.23
8.  Weight loss is due to conversion of NaHCO, into
Na,CO, : 31 g weight is lost per mole of NaHCO,.
(NaHCO, d[Na,co, e ifjoru d dkj.k Hkj e den

:NaHCO,d ifr eky[31gHkj e del girh gA)

=y= 0.245¢g

0.3 . 0.3
= 0.3gwt.loss from 3—lmol of NaHCO, producing 62

moles of Na,CO..

0.3

T
eky [(Ma,co,mRilu gkr gA)

Total moles of carbonate(dkckuV d dy eky)=15+ 107

= Moles of carbonate in original sample (OkLrfod [f&J .k

ely[Barco, 1003 i e deh Hjk &

3
e dickuv d eky)=0.015 - 520~ 001

Mass of Na,CO, in original sample (OkLrfod ueule
Na,CO, dk ®0;ekul) = 1.06 = 42.4 % Na,CO,

9. If M is molar mass of (CH,), AICIy(;fn M, (CH,), AICIy
dk ekyj a0;eku gA)

_ 0.643x

m(CH,) = x 16 = 0.222

43y

0.6
and  m(AgCl) ===+ 143.5 = 0.996
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0O

dividing (kx nu ij) X =2,

y
35.5x
Also M = 15x + 27 + 355y = 15x + 27 + ==
32.75x + 27
9.643%x18 0222 =198 ~ 2 y=1
= 32.75x+27 e T X T RYe s =YE

10. Mass of AgCl = 0.09 x 143.5 = 12.915 g which
is 95.77 % of total ppt.
(AgcCIldlk &0;eku=0.09x143.5=12.915g tk dy
vo{ki dk[95.77 % gA)

=  Total mass of precipitate(Vo{ki dk dy &0;eku)
= 13.485g and mass of impurity (0 V"kf; k dk &0; eku)
=057¢

= Mass of NaCl + KCl = 5.9 g
(NaCl + KcI dk &0;ekul® 5.9 g)

X 5.9-x

58.5 = 745

= x = 2.94 g NaCl, 2.96 g KCl

m (Na,O) = 1.558 g = m% (Na,O) = 31.16

m (K,0) = 1.867 g = m% (K,0) = 37.34
11. In order to obtain maximum yield from a reaction,

the reactants must be supplied in stoichiometric

amount so that no reactant should be left unreacted.

(Vikid sk 1 vikdre yitk ikir dju d fy,] 1@ ;kdijdk
dh 1£r jllendj.kferh; ek=k e gkuh pkfg, rifd
dkb th f@;kdkjd vuvitkdr ugh jguk pkfg,A)
The balanced chemical reaction is,(RUrfyr jkik;fud
lendj.k 9

Pb(NO,), + 2KI —— Pbl, + 2KNO,

Let x g of Kl is taken (ekukfd X g KI yr Q)

= 0.09

X
= moles of KI =—— = moles of Pb(NO,), present

" 166
_ X
T 2x166
X 5-x
= 2><166=330 = x = 2.5 g = mass of Pbl,
- X —_
=332 x 460 = 3.464 ¢

12.  Mass of uranium in the sample (UeU € ;jfu;e dk

1.48
-efu) ====x238 = 0.
&0; eku) 394 0.894 g

Mass % of uranium in the sample = 89.4

ueu e ;jfu;e dk &0;ekuldh = 89.4)

UO,(NO,),+Na,C,0,+xH,0-U0,(C,0,) xH,0 \2

m mol 3.756 2.985 +2NaNO,
Here Na,C,0, is the limiting reagent, therefore, m mol

of UO,(C,0,).xH, O formed is 2.985.
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13.

14.

15.

www.aviral.ac.in

(;0kNa,C,0, Iekir vitkded g, bl 1dkj fuEer
U0,(C,0,).xH,0 dLh mol 2.985 gA)

M(UO,(C,0,)).xH,0= =
= 238 + 32 + 88 + 18 x

x 1000 = 412

Volume of smallest cell = nr’l = & (60 x 1078 cm)?
(6000 » 107 cm) = 6.785 x 107 cm?®
(NkVh dkf*kdk dk vk; rul2 ol = = (60 x 107 cm)?
(6000 * 1078 ¢cm) = 6.785 x 107 cm?)
mass of one smallest cell (,d NkVh dkf*kdk dk &0; eku)
=7.6x10"g
Molar mass of mother cell (kr dkf*kdk dk ekyj
#0;elu) = 7.6 x 107 x 24 x 60 ¥ 6.023 x 10% = 6.6
x 10 amu
Let the sample contain (€kukfd ueu e) x g Mohr's
salt (ekg) Yo.k [Feso,(NH,), SO, . 6H,0](MifLFkr
gA

X “ 0.5-x _ 0.75

x2
392 132 233

0.50

Solving x = 0.23 g = Mohr's salt = + 100

= 46 %, (NH,),SO, = 54%

A . 0.23
@y dju 1jIx=0.23 g = €elgj yo.k[im
x 100 = 46 %, (NH,),SO, = 54%)
Also moles of Fe in 0.2g sample = LXE

<0 SaMPIe = 3957 0.5
= 2.347 x 107*
Vij 0.2 g ueu elFe d ekyF—=x22
392 05

= 2.347 x 107

mass of Fe,O, obtained on ignition of 0.2 sample
2.347x10™*
B 2

(0.2 ueu dk tyku ij Fe,0, dk &0;eku)
Smallest volume of AgNO, would be required when
the entire mass is due to highest molecular weight
constituent.

(AgNo, dk U;ure vk;ru vio®;d gkxk tc BEL.k
&0; eku vikdre vif.od Hkj oky 4vd d dkj.k
gkrk gA)

Hence, for smallest volume, the whole mass should
be of BaCl, . 2H,0

(vril;ure vk;ru d fy,.[Bacl,. 2H,0 dk BEQ.k
&0;eku ghuk pkig,A)

x 160 = 18.77 mg

16.
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O

0.3
m mol of BaCI2.2H20=leOOO= 1.229 m mol

m mol of AgNO, required = 2 x 1.229 = 2.458
(Vko" ; dCAgNO,d [in mol)

.458
Volume of AgNO, required = 015 = 16.38 mL
(smallest)
. 2.458
(vko" ;dCAgno.dk Vk;ru = 01 - 16:38 mL

(;ure)

Largest volume of AgNO, would be required when
entire mass is due to lowest molecular weight
constituent, i.e., NaCl.

(AgNo, d Vfkdre vk;ru di vio";drk gixh
tc MEi.k &0;eku U;ure vif.od Hkj oky %vd
VFRkrCNacl d dkj.k gkrk gA)

m mol of NaCl = 0.3
" 58.5

x 1000 = 5.128 = m mol of
AgNO, required

0
(NaCl dth mol = c8
AgNO, d [ mol)

3 .
= 1000 = 5.128 =[Wo" ; d

8
=31.1 L
015 31.18 m

Volume of AgNO, required =
(largest)

(vko" ;dCAgno dk Vk; rulz
(vi/kdre)

Mixture(N,,NO,,N,O, Jhas mean molar mass=55.4.
(fed .k, NO,, N,0,) dk ek/; eky]j ®0;eku=55.4.)
X y z
Given : N,O, —> 2NO,

z 2z
_ 28x+46(y +22)

.. 554 =
X+Y+2

0128 31.18 mL
0.15 ~ 7

mean molar mass =
Totalmole

wt. x mole }

{ek/; ekyj a0;eku M ety }

dy eky

Given : x + y + z = 1 (mole)
S0 55.4 = 28x + 46 (y + 2z2) ...(1)
28x +46(y +22)
3983 =7 o
X+Yy+2z
5396 (x +y + 2z) =28 x + 46 (y + 22)
Fromeq (1) & x+y+z=1
or 39.6 (1 +z)=59.4

59.4
orl+z=_———

39.6
orz=04
from eq. (1)
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55.4 = 28x + 46(y + 22)

put (i [u ij)

55.4 = 28x + 46y + 36.8

28x+ 46y = 18.6 ...(2)
X+y+z=1

X+y+04=1 (-z=0.4)
X+y=0.6 ..(3)
eqg. (2)x 1 ..... eq. (3) x 28
28 x + 46y = 18.6
28 x + 28y = 16.8
18y =1.8
y=0.1
XxX+y+z=1
17 CHO + | x+L-2]o 5xco + LHo
: Xy z 4 2 2 2 2 2
Given vol. 10mL + 100mL 0 +0
fn;k vk;ru)
. y 2
After reaction — + 100-10 X+Z_E 10x -

(vitf@d;k d 1"pkr)

y z
- X+——— =
100 10( 4 2j+ 10x = 90
y z_
4 2
y-2z=4 ...(1)

Property of KOH has to absorbed all CO,,.
(KOH dk x.k BEi.k[Go,dk vo'ikf'kr djuk gkrk gA)

10x = 20
M
V.D. of compound (CHO,) =23 - V.D.= 2W

(;kxd dk ok'i %uRo (CH,0,) = 23)

M, = 46 M, =2 x 23 = 46
12x +y + 16z = 46
12x2 +y+ 16z = 46

y + 16z = 22 ...(2)
from eq. (1) & (2)
y- 2z = 4
y + 16z = 22
- 18z = -18
,

Molecular formula (Vkf.od 1=)=CH.0.
18. (CH,) + 4nCoF,— (CF,) + 2nHF + 4nCoF, ...(1)
2CoF, + F, — 2CoF,
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wt. > F =19, C=12, Co =59, th. (CFz)n= 50n

from eq. (1) (CF,), = 4nCoF,
w w
E E
1000 w
50n ~  4nx97

= 1000 x4nx97
n
w = 80 x 97 g (CoF,)
2CoF, + F, —— 2CoF,

2x97 —> 1 x 38

1x38
= 80x 97 — x 80 x 97 = 1520 g = 1.52kg.

2x97
_1000 _20
2HF = H, + F, | (CF,), moles=="==="moles of (CF),
20
40 20 2n HF =5 2n = 40 mol

20
1 %152
40
1.52 = 0.76 kg

3
19.(a)A, + 2B, > A,B, > A+ 2B,— AB,

Initial 4 4 -
After 4-2 4-4 2
2 0 2
2AB, + A, —> 2ASB,
2 2
2-2 2-1 2
1 2
A,=1,AB,=2

(b) A,+2B,—> ApB, §A2+ 2B,— AB,
o1

Initial E 2

After O 2-1 0.5

1 0.5

. AB,=05 B, =1

3

(c) A, + 2B,—> AB, EAZ + 2B,—> A,B,
Initial 1.25 2
After 1.25-1 - 1

0.25 - 1

2AB,+A,—> 2ASB,

1 0.25
1-0.5 - 0.5

AB,=AB, =05
20.(a)1L KMnO, — 79% (w/v) i.e. 100 mL solution
contain 79 g KMnO,
(1L KMnO,— 79% (w/v) VFikr 200 mL foy ; u e[79
g KMnO, mifLFkr gA)
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21.

22.
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79
moles of KMnO, = I\\l/lv_t =5

=0.5
7?79
M, 158"
Molarity [ekyjrk () = 160 x1000 =5M
HCl—>10%(w/w)i.e.100 g solution contain 10g HCI
(HCl — 10% (w/w) VFKI 100 g foy ;u eld0 g HCI

(KMno,d ety 0.5)

mifLFkr gA)
D = 1.825 g/mL

M 100
V=D ~1.825x1000

) . 10x1.825x1000

Molarity [Ekyjrk) = 365,100 - °M
2KMnO,+16HCl—>2KCl + 2MnCl, + 8H,0 + 5Cl,
M x V1 M x V1
51 5x9
5 45
- 5 12.5
CI2 = 12.5 x 100 = 10 mol.

2KMnO,+16HCl — 2KCI+2MnCl, + 8H,0 + 5Cl,

710
28.4

1 x =25L

_ vol.of water treated
vol.of total feed

25 25

= = =25
vol.of KMnO, +HCI 1+9

D = 1.03 g/cm?
2.8% NaCl — 100 g solution contain 2.8 g NacCl.
(2.8% NaCl — 100 g foy ;u e[2.8 g NaCl gA)

100
V=r--—"L
1.03x1000

2.8x1.03x1000 g

1L—>
100

2.8x10.3
e

M2V2 = Mlvl
0.493 x 10°= 5.45 1 V,

vV,= 9«10

so water evaporated (VI OK'Ir €y)=10°-9 x10*
= 9.095 x 10° L
Let free SO, — xg (eluk fd eDrC$o, — xg)

3
S0, in form of H,50, (H,50, d =i e[ko,)

moles = =0.493

23.

24.
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X
—x98=1.22
_)80 5x

so total (VI dy)
x + 1.225 x = 100
X = 449.49

44.94
water required =le8 = 10..11 g % oleum

= 100 + 10.11 = 110.11%

4494
80
= 100 + 10.11 = 110.11%)

100 mL milk — 4mL fat (100mL n/k — 4 mL 00k

(Vko";d ty = x18=10..11g =% VKy ;e

1 L milk — 40 mL fat (1 L n/k — 40 mL ok
density of fat = 875 kg/m*= 0.875 g/mL

Nk dk %uRo = 875 kg/m*= 0.875 g/mL)

mass of fat = 40 x 0.875 = 35¢

ok dk &®0;eku = 40 x 0.875 = 35 g)

fat free milk mass = 1035 — 35 = 1000g

oIk jfgr n/k dk vk; rulz 1035 - 35 = 1000 g)

Vol.(VK; ru) = 1000 - 40 = 960 mL

1999 1 0416 g/mL
P =960 ~ 100

H,SO, —»>a
SO,
SO, -—c

—>b atb+c=1g

SO, — 1.5%
so, C=0.0159g— SO,
a+b=00985¢g

H,SO, + 2NaOH — Na,SO,
a

98

SO, + 2NaOH —> Na,50, + H,0
b

80

SO, + 2NaOH —— Na,S0, + H,0

0.015
64
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25.

26.

(i+1+0'ojj =2347x10°

98 80 64

0.0102 a + 0.0125 b + 0.00234 = 0.011735
a+1.225b=1.1275

a+b=00985

0.225 b = 0.1425

b=0.633 g — SO,

a=0.35Mg— H,S0,

0.3514
98

Combined (I ;Dr) so, = x 80 = 0.2868g

Volume(Vk; FuU)=1 x 3 x 300 x 6 x 1070
=5.4x107" m®= 0.54 cm®
p=1g/cm?

mass (®0; eku) = 0.54 g

n(CH,),SICl,+2nOH —2nCl+nH,0+ [(CH.),SiO],

W W

o x{74n
129 1200 < V4N
TAW 554 — w = 0.9413

129 = 0. = = . g
CH, + 20, —>» CO, + 2H,0

a 2a a

3n-1
CH +( joz — nCO, + (n-1) H,0

n 2n-2 2

3n-1

(20-a) ( j (20-a) n(20-a)

For methaneeFku d fy, a+n(20-a)=40..12)

For oxygen(ViDItu d fy,)
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{100 _2a —(3”2_1j(20 —a)} — 40

2a +(3”2_1j(2o —a)= 60

22+ 30n-15na-10+ 0.5a =60

27.
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25a-15na+30n=70

25a-15n(a-20)=70

2.5a+ 1.5n (20 - a) = 70 ..(2)
from (1) & (2)

a =10

% composition (% 1AVul) — 50%

CaCl, —5M =555 gin 1 L solution or in 1050g solution
(CaCl,»5M=1Lfoy;u ;kosog foy; u el5h5g)
wt. of (solvent + MgCl,) = 1050 — 555 = 495 g
(foyk; d 3 mgcl) dk Hkj = 1050 - 555 = 495¢)

MgCl, - 5 m

1000 g solvent — 5 mol of MgCl,

(1000 g foyk; d > mgcl, d 5 eky)

= 5x 95 = 475 g MgCl,

i.e., 1475 (solvent + MgCl,) — 475g MgCl,

(VFkr, 1475 (foyk; d[3 MgCl) — 4759 MgCl,)

x 495

475
495 (solvent + MgCL) —
1475

= 159.4 g MyCl,
(495 (foyk; d 3 mgcCl)

159.4
moles of MgCl, (MgCl,d eky) =—gs - 1678
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Total moles of CI(C- d dy eky) Molarity of CI(CI'Ldh ekyjrk = 13.356 M
= (5 +1.678) x 2 = 13.356

volume of solution (foy;u dk vk;ruy=1L
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