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Chapter 8: Volumetric analysis

Sol: Strength in g/ lit = density = ?
We havc, NHC‘I =3

Muci = in {

NH2304

MH23‘°4 =

3
=_]_
2

£ || S0,

v.f

vf-=1)

L

wt. of HC1/ lit = 3 xMol. wt = 3><36S=109nglit Ans

molesof H,SO, 1 wtof H wtof H,80,/lit _ 4
i o =)4

wt. of H2SO4 / lit =

Q2.

lit 4

Molth 50,

%x 98=245g/lit  Ans

Sol: NaOH. + H,SO3 ——— Na,SO4 + H,0

10 ml
I M.

IM

megq. of NaOH = meq. of H,SOj
[0x1x]1=Vx1x2 '

10

V=—=5mL Ans
2

Q3.

Sol: V= 2htofNH3,T=§13°Cﬁ286hK,P 0.9 atm

moles =

76
134
Q4.

PV 09x24

20,076 mole

RT OSEIX286r -
NH3 ,r‘l' H,SO; =— (NH4):SO4

meq‘of NHl rm;q&q{ H,S0,4
76x1 = Valunw (mi) *N

—N ::»aN 05‘?‘N Ans

Sol: CuSOs. SH;0 —— Cu*' ion

0.5 lit & 0.01 M

. Moles of Cu®* formed = Volume x Morality =0.5x0.01 = 0.005
.. Moles of CuSQy. 5H,0 = moles of Cu*" = 0.005

weight CuSO,.5H,0

(63.5+96+90)
wt. of CuSO,.5H,0 = 0.005x(249.5) =1.2475g Ans

CENTRE :

Ph. :

606, 6th
0651 -

=0.005

Fl oor, Hariom Tower, G rcul ar Road, Ranchi
2562523, 7488587412, 9835508812
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Qs.
Sol: (a)
; weight 3 0.365g «3.65gm/lit
volume 100 lit
1000
2 Motithm ot L 308 0.1
Mol.wt 36.5
(b) ;
1
3 =
moles /0 =10 _ 4 =04m Ans
Wlyao ._220_[( ! 10
T
Q6.

Seol: From principle of dilution -
Moles of solute before = moles of solute after dilution

ViM; =(Vi+ V)M, (Vi =V+V,)

. Volume of water added (V,) = VM, -M,)

.. Ans
M, -

Q7.

Sol: Ca(OH); + H;POy ————» CaHPO.; - 4H0.

Since only two hydrogens are removed from H;P04 HS VAINCY [acior 1s £,

Molwt 98

S Eqwt=——m—=-—=49 Ans
& Vf 2 Ry
Q8.

Sol: V=250 ml
Mi=02M
M=117M, V=2
VM, = VM

Vix 1 7.= 250xo.2 250><E=50

50"
V‘=ll7 427mL A!ls

“

Q9.
Sol: Let volume of 12 N HCl is taken x ml
then volume of 3N HCI will be = (1000-x)
.. From law of dilution
(1000 - x) x3 +xx12=1000x6
3000 + 9x = 6000 =9x = 3000
X=33333mL

Volume of 12 N HCl=333.33 mL
Volume of 3N HCI = 666.67 mL Ans

RANCH CENTRE : 606, 6th Floor, Hariom Tower,

Ph.: 0651 - 2562523, 7488587412, 9835508812

Circul ar

Road, Ranchi
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Qi1.

Sol: NaOH + HNO; —— NaNO; + H.0
32g  189¢g
1 it 1 lit

Let V; volume of NaOH & V; volume of HNO; is taken for having neutral solution

meq. of NaOH = meq. of HNO;

Va2 oy, 189
400 63

x1

Vi x-i= v, xi
50 10
&_BxS_IS 3.75

T () Yo

Q12.

Sol: Density = sp. gravity = 1.84 g/ lit
V=10ml
% by weight = 98%

Ans

%by wix density x10 _ 98x1.84x10

. Normality =
Eq.wt.H,S0,

H,SG4 +

36.8 N 25N

V=10 ml V=2

meq. of H,SO4 = meq. of NaOH

36.8x10=25 %V
2080 —1472mp,

Q13. Y

Volume =

%by wtxdensityx10 _ 13x1.09x10

55— = 368N
/2

NaOH ——> Na;SO¢ + Hy0

Sol: Molarity = MBLwt
55, Mol.w

moleof H,S0,
‘weight of solvent

% by we =130
wiof H,S0, 13

wtof solution 100
WH,SO, sl

::> —iy
WH,O0 + WH,SO, 100

(Y

Molarity

W sto.1 = (WH:O + W H:SO.;} %

RANCHI CENTRE :

Ph.: 0651 -

606, 6th Fl oor,

=1.446 M.

Hari om Tower ,
2562523, 7488587412, 9835508812

Circul ar

Road, Ranchi
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13 1% =5 moleof H,SO, 13
WH, |-— | =——WH,0 At R
'SO‘[ 100] 100 ° WH,O(gm) - 98x87

WH,SO, 13 : .. moleof H,SO,
Mt il Rt s.molaity = ————F—3 x|
WH,O0 87 wtH,P(9m)
 WtHSO, 13 . _ 13x1000
98 98x87 ~ 98x87
WH,0
Let Vi is the final volume, then
ViM, = ViM;

100x 1.446%x2=Vf x1.5

_ 144.5x2

000

=1.525m

Vf

Q14.
Sol: N,

=1933mL Ans

L 18x98x10 _ ¢ 3N
49

.. From principle of dilution

VNr = ViN,
200x0.5

=2.71mL Ans
388

Ve =

Qls.
Sol: Na.CO; + A——
V=26 mL 10 mL
N=IN
From principle of chemtical equivalence
meq. of Na,CO;3 = meq. of A
26x1=10xNg"
26
Na= E =2.6N
Na,CO; ™ + B —
V=26ml “40mm
N=IN '
26x1 =40x Ng

Let Vi ml of A & V, ml of B is equired to make | lit of | N sol-" then
Vi + Va =1 lit = 1000 ml—(1)
Also, ViVa+ V5Ng=V{N;

2
V, 2.6+ (1000~ V,) 22 = 1000x1
Yt

3 26
V, x2.6x = =1000—=—x1000
4 4

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 7488587412, 9835508812
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1.4

=1000x—
4

=179.5mL

3
Volume of A required = 179.4 ml
Volume of B required = 1000 — 179.4 = 820.6 mL | Ans

Q16.

Sol: Fe?*
25 ml
v.f=1
M=?
meq of Fe** =
25xMx1

M=

Q17.

+

Ci’zO;rz-—“-—) CI'3+ + FCZ+
324 ml
0.0154 M

(v.£=6)

meq of Cr,0,>

= 32.45%0.0153x6
32.45x0.0153%6

=0.1192M Ans

25

Sol: Initial weight of HCI present in I‘%(}f‘l lit solution

wei ght Iost

volumc final =

= L 1x1x36.5-18.25gm

58]

2675 &m / i "*f%

750 mL
_15.575g %
=6sg " [00=0569N.

750 !

(i) no. of meq in 100 mi‘;%o tion = 100 x'% =50meq

Q18.

-

Sol: Zn, + ¢ CUS04—“*'<*'9 “ZnSO4 + Cu
10 gm “200 tl ),
Let x gm of ?n has reacted

Then wt of C’u produced = X _x63.5 g
65.4

. (mole of Zn reacted = mole of Cu produced)
A/q, wt of Zn remained + wt of Cu produced = 9.810 g

(10—

:-{)+6

) &
=9.810
4 g

654 —65.4x +63.5x

65.4

=9.810g

654 - 1.9 x =641.57
1.9x=12426

RANCHI

CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 7488587412, 9835508812
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606,6th FLOOR R . K.

HARIOM TOWER NEWTON CLASSES

JEE (MAIN & ADV.), MEDICAL + BOARD
By -Er. Rishi Kumar(B.Tech. IIT Kanpur) Rishi Chemistry Classes, Naya Fola, Patna -4

12.426
X =

=0.54

(i) The weight of Cu deposited =

&3 65 wbiss
654

3D 5
(i) Molarity = -6—3—;5— . 0.5M
222 1000 * %
200
Q19.
Sol: (1) Cu + FexSO4)s——> CuSO; + 2FeSO4 é
0.108 g excess (If it is assumed that this is the reac,liop::p'ne}
meq. of FeSO4 = meq. of CuSOy4 > py S
= el Sl
: ( A0 T
_ 0.108x10 O=3.38 \ o

63. % %“N,J

Only FeSOjy can undergo oxidation, because it is only in iower oxldﬁuop State.
(2) FeSOs + KMnOs — Fe** + Mn2+
33.7 -
0.1 N
meq of FeSO4 = meq of KMnOy
=33.7x0.1 =3.37
Since meq in reaction (1) = meq of reaction (2)
Sov.fof FeSOy4in (1) = v.f. of FeSOq in (2)
In reaction (1) In reactfbn{?.) -
 Fe’' —— Fe?¥ Fe’* — Fe™
So, the assumed reaction (1) is the correct one.
Q20. AN
Sol: W(NaOH + Na,COs)= 2,013 g
Let x g of Na,COj is present in the commercial sample
. wt'of NaOH = (2.013-x) g
. The amoutitis dissolved in 250 mL

, S 2.031 2.031
.. Quattz present in 10ml =] —— [x10 =
Qe prey ( 250 Jx 25 ¢

Xxlﬂ_ X
250 25°

wt. of NaOH in 10 ml = s X x10 = _2‘013"_"3
250 25

Sowt, of Na;COy in 10 ml =

NaOH + H;80s — Na;8O; + H;0
(v.f=1)

Na.CO; + H.SOy—— Na,S0; + H,O + CO:
(v.f.=2)

meq of NaOH + meq of Na;CO; = meq of HaSOq

Er. Rishi Kumar is one of the Topper in Chemistry in IIT-JEE 2004 and AIEEE 2004, He is
presently one of the best teacher at Patna for Whole chemistry for IIT-|EE, PMT& AIEEE)
Contact no. -9852476717, 9798984530 Page'80

RANCHI CENTRE : 606, 6th Floor, Hariom Tower, Circul ar Road, Ranchl
Ph.: 0651 - 2562523 7488587412 9835508812
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(2.013-x) W
25 e
1 2
BOB-X) o0 =% L inon -3
25x40 25%43

=(2.03-x)+093x=2
= 0.07x=2.013-2=0.013
X_0.013

——=0.186
0.069 _
X

.'.%'OfNazCO:; o 201

Q21.
Sol: KC1 + KOH -+ HCl—> KCl + H,0
120 ml
0.12N o
meq. of KOH = meq of HCl  (Only KOH will react with HGL),

e W 1000=130%0:12
Eq.wt.of KOH

R

56
i
wi = 120x0.12x56
1000

3 x100=9.26%

x1000 =120x0.12

(i) KCl+ AgNO; Ag&l¢+ AgNO;
i ‘_ . i |
total g
wtof KCl .,
© 745 =
| % S 3s

R *‘0:1.
oy 4
of KCl produced from KOH =

o

08064 7us =1 0728 ¢

56

. wt. of KCl originally present = 1.921 — 1.0728 =0.8482 g

. total wt. initially = 0.8482 + 0.8064 = 1.6546 g

ihotkon e MO EUH 4 B8l0dg
total Wt. - 1.6546

x100 =48.74% Ans

Q2.
Sol: 10.03 g of vinegar (contain CH;COOH) _
The solution is made upto 100 ml and out of which 25 ml is taken out for the experiment.

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 7488587412, 9835508812
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2CH;COOH + Ba(OH), —— Ba (CH;CO0), + 2H,0

V=25ml 00176 M
o 34.30 ml
v.f=2
Wtof CH,COOH 1 600 = 34.30%0.0176x 2 = 1.2074
eq.wt
wof CHUOOH . ao0= 19074
60/1
wt CH;COOH in 25 ml = LO?E*G—O =0.0724
0.0724

. wt of CH;COOH in 100 ml = Tx 100 =0.290%

. % of CH;COOH in vihegar = 0139;6

Q23.

Sol: 3Zn** + 2[4K' Fe(CN)s"] ———— KyZms[Fe(CN)el T on
1.5432 ¢ 0.1043 M
(Impure) 34.68 ml
From balanced reaction coefficient (stoichiometry)
3 mole of Zn** = 2 mole of K4[Fe (EN)
2xmole of Zn** = 3 x mole of K, [Fe

34.68 ‘

—3 0.1043x——
.5 1000

x100=2.90%  Ans

Zx
64.5

Q24.
Sol:

meq ‘q'f Fe Q. .0 i&?tkmeq. of KMnOy
LY i
x.l otmw 5.4x01

27/
e 0.54x278
1000 :
. wt of Fez(804)3. 9H,0 in the sample =5.5-0.15=5.35¢

. Moles of Fex(804);. 9H,0 = g—z% =0.0095 mole; Ans

=0.15g

Q25.
Sol: 5U" + 2MnOs; + 6H:0——> 5UO" + Mn® :+ 4H;0
Balance reaction is given, so it is better to use Mole — stoichiometric relationship.

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 7488587412, 9835508812
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5 mole of U*" = 2 mole of MnO4
2 mole of U*" = 5 xmole of MnO4
0.5 50
X——=5x

238 1000
2x5x100 4

=—————=—2=(.0168M
2380x5x5 238 Ans

xM

Q26.
Sol: 2KH CsHs0; + Ba(OH),— 2H,0 + 2K* + 2CsH,0,% + Ba®*
02¢g 27.80 ml
Mol. wt=204.2 g
2 mole of KH CgH;0, =1 mole of Ba(OH),
1 mole of KH CgH40; = 2 x mole of Ba(OH),
0.2 = 27.80 «M
204.2 1000
200

M=—""_____-00176M Ans
204.2%2x27.80
Q27.

Sol: Mg+ MgO
4
Dissolved in H,SO; (125 ml & 0. 1 NeH 2
(1) Mg + H;S04 —> MgS0; + Hz«;
1i ml
AtT = ’73"(: P=1atm
()MgO + HySO4é— MgSO, + ﬁzo
H280, remained = 0,02 N
. H,80, reacted = (("H&- 02
From equation(1) ; '1% i
mole of H; evolved mole ofMg mole of HSO4used in (1)

m%?Mga%o 117 g+ -
Mole of H,SO, = 4.871 x 10  (reacted in reaction (1))
Moles of H,SO4 reacted in reaction (2)

= Total moles reacted — moles reacted reaction (1)
125

x0.08/2-4.871x10™"
1000

=(5-4.871) %107 = 0,129 103
.. Moles of MgO in reaction (2) = mole of H,SO; reacted in (2)
WMEO 0129107

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Circul ar

Road, Ranchi

Ph.: 0651 - 2562523, 7488587412, 9835508812
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wt MgO = 0.00516 g
. Total wt (Mg — 1000) 0.1178 g + 0.00516 g =0.123 g

01170 100=95.9%

% by wt of Mg = Ans

Q2s.

Sol: 1.18%x24.7x10

MH,SO0, =2.97M

Volume =75 mL -

Weight of Al=2.7 g

Al + H;SO;—> Al(SOs) + Hy
23-g  75ml

297M

(v.£2)

v.f=3 e
= meq of H,SO, reacted.

meq of Al =
= mmole of H,80 x2
2/ x1000 = 20U
300 = mole of H,80, reacted.
i 'molc of H,S04 remained = 75%2.97 — 150 =73

. Molarity '—% =0.18M Ans

Q29.
Sol: 4 g of NaCl + Na,CO; is dissolved in"250 nij

A 25 ml is taken for reaction

Na;CO;. "+ “S\Negl + H,0 + €O,

5%53

wtin25 ml=

1060

o SXE3L 20, oy
1000 25

2'465 %100 = 66.25%

~wtin 250 m

.. % of Na,CO; =

1.35

= x100=33.75% Ans

% of NaCl =

CENTRE : 606, 6th Floor, Hariom Tower,

Ph.: 0651 -

RANCHI

2562523, 7488587412,

Circul ar Road, Ranchi
9835508812
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Q30.

Sol:

Q31.

Sol:

RANCHI

JEE (MAIN & ADV.), MEDICAL + BOARD

M,CO; & M’,CO; (suppose the two carbonates of univalent metal are)
Sayx gm (1-x)g
Let At. Wt. of M =7g & M’ is ¥y gm, then meq of Metal carbonates = meq of HCI

X 1-x :
—— %1000+ —————x1000=44.4x0.5————— (1)
A (2y+60)/2
Also A/q, moles of M,CO; = moles of M,CO,
X o l=x
74 (2y+60)
1) = 2241000+ ZX x1000= 22.2
74 74 :
= 3% 000=230 = %= £2x10 - 5 a1g
74 4 x1000
- Wtof M;CO; =041 g
Wt of M,CO, =0.59g
X 1—x 041 059
Also, —= — =
74 24+ 60 74 2y +60
= 2y-!-60: 0.59%x74
041
Y=232¢g

~At. Wt.of M =232 g Ans

=X i
064 -
208l g 09 s
74 1064 -

=061g+0789g =14g Ans

W(Na,CO; + K,CO3) =122 ¢
dissolved in 100 ml

20 ml extracted

CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 7488587412, 9835508812
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Let wt of Na,CO; is x gm, then wt of KsCO; = 1.22 — x.
X
In 20 ml, Wt. of Na;CO3 = —x20=X%
00 58

i

wtof K;C0.= 1.22—xx20=(1.22—x)g
100 5

Na,CO; + K;CO; + HCl —— NaCl + KCl + H,0 + CO
meq of Na,CO; + meq of K;CO3 = meq of HCI.

x 103y

= -3 %1000+ ——=>——x 1000 = 40x0.1

106 138 :
% o

x1000 =4

e _X_xwgmm
265 45

(l 22— x) 4
2'65 345 1000
= 345x —265-x+265x1.22 % 4
265x345 . 1000
= 80 x+323.3 =365.7
= 80x=424

= x=izi~0 53g
80

.. wt of Na,CO; present in 1.22 gimi

Na|2C03 + KZCOS A..{.-Baclz el Bacéj}, g

5x138

Sol: - ﬁﬁk{;lgﬁbo,) =1.0g

is dissolved in 250 mL
Say (xg) (yg)

25 ml extracted, which will contain {% gKCl,f’agKao})

Clos + SO, —>ClI+ 3042“

25 ml
v.f=6 v.F=2

AgCl
0.1435 g

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 7488587412, 9835508812
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01435

mole of AgCl= ———— = 0.001mole
143.5

. mole of C1 = 0.001 mole
- All of the chlorine comes from C10;~ & CI”
~. (mole of KCI + mole of Cl in KC103) in 25 ml = mole of Cl in AgCl

. (mole of KCl + mole of KCIO;) in 25 ml = mole of AgCl
i
X
—/1_0 +—10__ 0,001
74.5 122.5 _
ST S o)
45 1225
Also

Clos~ + Fe¥— F* & cI-

vf=6

v.i=1

meq of C10; ™ = meq of Fe** (used in the reac-")

y/10
122.5/6

y
204.16

%x1000=30x0.2-37.5%0.08

x1000=(6-3)

» Y=06125¢

. moles of KClO,

Q33.

Sol: MnO, + H,C, 04 — mﬁi + CO,

0.6 g, 200ml xe
(:mgure)a m%@

§7 x1000 = meq of H,C,Oy4(reacted)

meq of H,C;04 (remained) in 500 ml = 200x %—M o E L

H:Co0s + KMnO;—— Mn® + €O,

- remained
in 100 ml

RANCHI CENTRE :

Ph. :

87 87

50 ml

V30N

606, 6th Floor, Hariom Tower, Circul ar

Road,
0651 - 2562523, 7488587412, 9835508812

(By POAC principle)

Ranchi

-1
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meq of H,C;0; in 100 ml = meq of KMnO4 used.

20_2080?0)(_ ;
e S e s
5 *30 A
2000x _,, 25 _60-25_35
87 3 R
8 henieen

3x 2000

0.5075

*. % of MnO; in the sample of ore = &xwo = x100 =84.58% Ans

Q34.
Sol: In pressure of bromocresol green
H;PO; + nOH —> nH,0 + [HaoPO4]™
25 ml 23.1 ml
0.107M 0.115M
V.f=n V.f=1
{3-(3-n)} = no. of replaced hydrogen
meq of H;PO4 = meq of NaOH
25 x0.107 xn=23.1 x0.115 x1
_ 23.1x115 e
25%0.107 :
In pressure of phenolphthalein inaicators,
H;PO4 + nOH ——n’H,0 + I}ﬁ@ ') ffaf

ea 468 ml
0.107M  D.115
v. f=n" vi=1 % ¢ o, i» %

meq of HiPO4 = meq of OH Y

25 x0.107 xn’ = 46.8 x 0715

... 46.8x0.115

%x o@q

Q35. ¢

Seol: chox;(NHzl)z 304 XH*O
9.8 g in 250.ml

=2 Ans

20 ml extracted

wt. of FeSO4(NH4),S04.xH;O present in 20 m] of solution = %%xzo =0.784g

FeSOs (NH4),S04xH:0 + KMnOy —— Mn®" + Fe''

0.784 g 3.53 g/ lit
v.f=1 90% pure
20 ml

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 7488587412, 9835508812
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meq of FeSO4(NH4),S04. xH,0 = meq of KMnO,4

90
.53 —

0.784 USHRRT ) 20
e e ]
[284+18x)x oy 7 T

—-—l 5
078 0.1 '

(284+18x) 50
284 + 18x LS;IXEE —7.84x50 = 392
18 x =392 — 284
X= _1_9_§ =6 Ans

18
Q36.
Sol: 10 ml of Solution containing 10.25 g of H,0, diluted to 2 I‘\vhich "%h‘&%tain same mass
OszOZ

Now 25 ml is extracted which will contain = 10.23 x25= 1.025§§
250 ‘

H0; + . KMnO; —» 0O, + Mn?
1.025 g 35.8 ml

v.f=2 —N
( ) e

meq of H;0; in 25 ml = meq ofﬁ%@%

Wmhsolutmn 0.6086 x10 g=6.086 g
Volumesﬁiren%th Normality of solution x5.6 :
S 6.086/17
100
=20 volume  Ans

x1000x5.6 [.. 5.6 N H,0; solution = 1 volume of H,0, solution]

Q37.
Sol: H,0, + KI — H.0 + o
" 50ml  (excess) (v.f.=2)
meq of I, librated = meq of Hy0y —~--nmeeee 1
L, + Na8,0;, —— Na;S4OG +  2Nal
(v.f=2)

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 7488587412, 9835508812
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‘meq of I, = meq of Na;$;03 —---------=-~(2)

Since v.f.

of I in both (1) & (2) are same, so (1) &(12) =

meq of H,O0; = meq of Na;$203
50 xN=20x 0.1

N=2Z-2 _004N
50 100
Also, g“;_':q ~N=0.04N
: I

/12

lit
Q38.

=0.04N ﬁl—tMOMxl'f 0.68 g/lit Ans

Sol: 3.546 g dissolved in bleaching powder [Co(OCI)Cl]

Ca(OChHCl  + KI— L + Ch

25 ml vi=2
vf=2)
meq, of Ca(OCI)Cl = meq of I; evolved --~-==---—-- (1)
Also, I, + Na,S;03 —— NaS.0 + 2Nal
(v.f.=2) )
meq of I, (reacted) = meq of Na;S;O; e E%’)
(1) &@2) = - -

.
Meq of Ca(OCl)Cl = meq. of Na;$.05'

=20 x0.125 %,

wtof Ca(OCICL 1000 =20x%0.125

IZV

q of Cl%mqq of I, = meq of hypo)
md%?r 5 ml = 20x0.125x35.3 _ g875¢

o Ok\i; % 1000
i &ea‘ L

0.8875

wtofCI%*chleedfrorr‘HOOnﬂqol— =2 x100=0355

. % available chlorine =

Q39.
Sol:
Initially:

B2 x100=10.01%
46

Ans

CuSO; + Zn—— #ZnS0O4 + Cu ¢
100 ml 25¢g
1M

After reaction 0.8 M

.. Morali

RANCHI CENTRE :

Ph. :

ty of SO4* after reaction = 0.8 +0.2=1.0M ~

606, 6th Floor, Hariom Tower, Circul .
4 ’ ar Roa
0651 - 2562523 7488587412 9835508812 d. Ranchi
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(8042' ion comes from ZnS0, & CuSO, both)
Also, moles of Zn consumed = moles of CuSOy reacted
wt.consumed 100x0.2

65.4¢g 1000
wt. consumed = 6.54. g x0.2=1.308 g
. wt. of Zn rod after reaction = (25 - 1.308) g =23.692 g Ans

(b)

Cu + ZnSO4; — x No reaction

25¢g 2M ( Cu is very less electropositive than Zn so can’t replace Zn from ZnSO4)

Zn®" after reaction =2M Ans :

Q40. :
Sol: In the case of phenolphthalein as indicator only Na,CO; reacwith HCI to Q\v&m&
- Na,CO; + HCI —— NaHCO; + NaCl

25 ml 12ml & -1—N
20

mmole of Na,CO3in 25 ml = mmole ofHél = 12><L =06

. o\ ek
M 1000=0.6
106

DERtll o
<0.0636
T000 1 208

0'{;6536 X lOM'Z.&éﬁﬁ" Ans
In presence of methylorange as indicator™
Na,CO; + 2HCI -—-—) N C%! §H20 +CO,
NaHCO; + H NaCl'+ H;0 + CO,
mmole of Na,€O; + of NaHCO; = meq of HCI _
2 xmmole ofNaQCQQ + mmole of NaHCO; = mmole of HCIl

Wt NayCO; in 25 ml =

Sowt NayCOsin 1 lit =

whof NaHCOs in 25 ml= 03x—0
1000

= 0.0252

x1000 =1.089g Ans

owt. of NaHCOsz in 1 lit=
Q41. ;

Sol: In presence of phenolphthalein as indicator
(1) Na,CO; + HCl —— NaHCO; + NaCl
(2)NaOH + HClI —— NaCl + H,0

0.0253
5

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 7488587412, 9835508812

92

-1



svesth rroor R. K. MALIK' S
HARIOM TOWER NEWTON CLASSES
JEE (MAIN & ADV.), MEDICAL + BOARD

meq of Na;CO; + meq of NaOH = meq of HCI used
1

mmole of Na,CO; + mmole of NaOH = 17.5 x«z-a ——————— ()
(Because v.f. of Na;CO3; & NaOH = 1, in the above reaction).
(1)=> Also mmole of NaHCO3 formed = mmole of Na,COs ------(2)
Also in presence of Methyl orange
NaHCO; — o3 NaCl + H;0 + CO,
2.5ml

Yo

..meq of NaHCO; = meq of HCI
mmole of NaHCO; = 2.5 % % =0.25

. (2) = mmole of Na,COj3 = 0.25
. M 1000=025
106
Wt. of Na,CO; = —QM =0.0265¢
1000 Ans

(1 )=> mmole of NaOH = 1/75=0.25= 1.5
thaOH 15x4

40 “‘”’6{5 "ﬁ
Q42.

Sol:- Let the chloride is MCl,,
1 * e
MCl,, + AgNO; —#AgCl + M(NO3)

02g L0478 &
meq of MCl,, = meq‘% ' éj‘ %E%W

0.29 PR, s
Eq.wt.MCI_ . EqwtAgCl

Eq. 5?\\% ‘%(50; 4 61068
Eq. whofiM wt of Gl = 61.06 g
Eq. wt of M=/61.06 - 35.5=25.56g Ans
Q43.
Sol: (1) 4 Fe'' + N;HsSOs — N +4Fe’" + 4H'
(v.f=4)
(2) MnOy + SFe** —— Mn®" + 5Fe" + 4H,0
In 10 ml solution :-
From reaction (1)
meq of Fe** = meq of N;HsSO4 = Fe?" formed ~=----(1)
From reaction (2)
meq of Fe” = meq of MnOy” (used) —-------- (2)

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi
Ph.: 0651 - 2562523, 7488587412, 9835508812

-1

93



sveoth rroor  R. K. MALIK' S
HARIOM TOWER NEWTON CLASSES

MAIN & ADV.), MEDICAL + BOARD
()& (2) = meq otENz}-h(SO4 =meq of MnOy4 (b?:cause V.F Ftﬁt =V.f Féb\ (2))

1
12/ x 1000 = 20x-—x5 2

wtof NuHLSO, in 10 ml = 2%32

=(.064
s B

~.N,H 80, in 100 ml = 0.64 g

. Wt N;HSOy in 1 it = 2:84x1000

—kdg A
100 o

Q44. : :
Sol: 5 g present in 500 ml of which 20 ml extracted
caOChCl +KI —=R2M 5 1 4,
20 ml : (v.f=2)
meq of Cl; = meq of I, —(1)
Also meq of I = meq of hypo solution used —(2)

10

witCl %,
SomeqofClh=2 = .?y" ><1000:_2=>Wt &f“ fig.%xﬂﬂ'?lg

™

In 20 ml wt of Ca(OCI)C presentﬂ 5«—& 20 4@ 5
_— L

Q45.
Sol:

(2) 5

meq of Cu§§,;§g meq of CuS meq of MnOy (used)
mmole of Cu;S x & = mmole of CuS x6 = (200 x0.75 x5- 175 x1 x 1)
Let x g of Cus is prcsent then wt of Cu,S (10 —x) g

10 xx.1000 8+ 7640+190x

x1000% 6 = 575 — %0575
159 s 159955
810-%)  6X _ oo 190 x = 8731.08-7640 = 1-91. 0875
159 955 X=574g
thawiiedlsisbaif TS PAEOR "% of CuS = —~x100=57.4% Ans
159%95.5 10

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road,

Ph.: 0651 - 2562523, 7488587412, 9835508812
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Q4e.

Sol: 0.518 g sample
meq of MnO4 = meq of CaC,0,
400 x0.25 = 2 xmmole of CaC,04

Mm mole of CaC;04= e 1 —=
2x100 2
.. mmole of Ca = mmole of CaQ =35 (By POAC)
. wtof CaO . n00=5
56
2
wtCaO*EWO 288 . %0fCa0 = 25 1 100=54.1% Ans
1000 0.518
Q47. ]
+5 +4 +6
Sol: (1)BrO,”+  Se0,” + H' ——8e¢0,” +Br,
20 ml LM
60

(vf=5) (v.f=2)

(2) BrO;” + ASO, + H,0—— Br+AS0,*
(excess) 5.1 ml
1
(v.f=06) -2—5M
(v.f=2)
(1)=> meq of BrOj; (reacted) = meq‘gf’Se@ﬁz
5 xmmole of BrQy (used) = 2 x mmniole of Se0s% —emmmnne- (1)
(2)=>meq of BrOs excess) Q}eq o{ AsO; used,
6 xm mole of (‘:ﬁh\: 2 xmmole of ASO; used —-----—--—-(2)

Also mmole of BrO; (exmgi mole of BrO; (used in (1) = ZOX-G% :-%

(]):,% Q k\L’ qu\mo;‘ excess) = 2 xmmole of se0s>

\3&5 Ix<)
= Sx ‘3_—,-*—-——-—-6«-§4 = 2xmmoleof SeO,”

ZXS'IXL 1 wt
=> mmole of BrOs™ excess = TG | S, S(—-—U.OﬁS): 2 X ———————x
6 3 (79+16x%3)
= 06633 = L1000 S WiSe0r =2 208033 s 084g
127 1000 A

Note:- Here v.f. of BrO;™ in both reaction are different, so meq. of BrOj;™ can’t equated.

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi
Ph.: 0651 - 2562523, 7488587412, 9835508812
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Q48. |

Sol: Normality of concentrated HCI solution = w =12.06N
By principle of dilution
ViNi = VilNy

4.5 x12.06= 100 xN; & NFEI—’;%;‘E:O.S@N

HCl + AgNO; —— AgCl + HNO;
10 ml 0.108 M
0.543 N V=2
For complete precipitation
meq of HCI = meq of AgNO;
10 x0.543 =0.108 x VAgNO;
VAgNO;= 50.26 ml Ans
Q49.

Sol: NaKCyH064H,0 —=—> NaKCO,
- By POAC i
mmole of NaKCOs(produced) = mmole of NaKG.aI;I.;Oﬁ gﬁ_HgO —1)
NaKCO; + H;804 —— NaKSO4 + H,0 f‘%ﬁ@}l ik
41.72
0.1307 N
excess HySO4 required = 1.91 ml o‘fz-g% 129% NNaOH
meq of NaKCO; = meq of H,SO, used = (41.72 x0.1307 — 1.91 x0.1297)
mmole of NaKCO: »2/= 5.21 :

(1)= mmole of NaKG4H4Og4H:

= —x 1000-2?'- =Wt = 0.73361

4 %m 0.7346

Q50.

il

-~

_‘_)?i 00% =76.9% Ans

+
Sol: KMnO; #K,CriOy + KI——> I, + Cr* + Mn?*
vf=5 wf=6 (nf=1) vii=2
Also I, + hypo — I' + S40¢"
(v.f=2) (NazS;05)
". meq of KMnO, + meq of K,Cr,O, = meq of I, = meq of hypo solutlon :
=60 x0.1=6
mmole of KMnO4 x5 + mmole of KoCry07 x6 =6
wt KMHD4 (024 _WtKMnm)

x5x1000+
158

x6x1000=6

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 7488587412, 9835508812
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wt KMnOy = x (say)
wt K;Cr;07=(0.24-x) v
6(0 24— x) 6

X

153

294 1000
1470x ~948x +227.52

6

158x294

1000

552x =279.712 - 227.52 = 52.19

5l
%

19

=00.937
2

wt of KMnO,4 = 0.0937 g
wt of K;CrO7=0.146 g

wt of Cr=

Q51.

% of Cr = Odiil

0.146

= x2x%x52=0.051 & wtof Mn=

x100=20.8% & % ofMn= ~="ox 16&&517%&

0. 0937

%554 0.034

0. 034
1ANS

Sol: 50 ppm = 50 ml NH; per [O° ml of air
Density NH; at Room temp = 0.771 g/ lit
NH; + HCl —— NHi(CI
100 ml
0.0105 M
In 10 min, volume of air passed = 10 ht\qﬂntx 10°min = 100 lit air
. meq of NH; present in 100 lit air ="?vi’)leq HCl reacted = 100 x0.105 — 13.1 x0.058
rnmole of NH; in 10(;’}1 air=0.2797 %~

10° ml air = .2797

b4 T
111
17

(a) wt of NH; drawn to

wf §

ff%ﬁ x

uﬂo tion=0.2797 x17=4.755g Ans

wt of NH; in 10° ml alt=02797 x 10 x17=47.55 g .

vaT

densuy 0. 771

®) ppm QfNH; 6? 6 ppm  Ans
(c) No, %éecause*fnax-"‘ allowed ppm is 50 ppm

CENTRE :

Ph. :

606, 6th Floor, Hariom Tower, G rcular Road, Ranchi

0651 -
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Objective Questions

Q1: Ans- -(a) Normality = 10:0f equivalent
litre of solution

2 2.5
Q2: Ans ~(a) 280, +I,— S, 0, +2I°
V.f=05x%x2=1

. eq. Wt. <o = Mol wt
v.f

+2 +5
Q3: Ans -(c) V+Fe,0,—>FeO+V, 0
v.f=3x2=6
Mol.wt '

Soeq. wt=

Q4: Ans -(b) Na,CO; + HCI —>» NaHCO; + NaCl
: v.f=1, because it reacts with one mole of H
_ Molwt 106

- =—=106
.5l v.f 1
Q5: Ans -(b) v.£. of I in I + 28,05 —— 5,0¢% +2L is 2
e . Mol.wt

Q6: Ans -(¢c) CrO> —'H—'-)Cry' (in‘acidic med-")
.V .f=3

Mol wt

g 3 4

- Eq. Wt. =

ﬁ%v@% v.f in MnOs —— MnO.*

V=1 :

=>Molwt-%-§=63

\2
Q9: Ans -(b) ﬁﬁpoﬁ ——>NasPO,
v.f=2 bec,guse 2 H' are'temoved from NaH;PO,

C.meq ofacrd meq of base

12/

—=—x1000 = Vxl><1

%:V =>V =20ml
Q10: Ans ~(b) meq of a.cid = meq of base

208

40  Eq.wt

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 7488587412, 9835508812
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Eq. wt of acid 60 g -
Q11: Ans -(b) 1 mole of HNO; when take 4 mole of e-, oxidation state of nitrogen decrease by 4.
In HNOs, oxidation state of N = +5
Final oxidation state of N = +1.

Which is in N>O. (Also it should be % mole be present after reaction).

%by wtx densityx 10 1x10x1
2 e el Bl ik (.. For very dilute solution we can take )
Eq.wt : 9y

Q12: Ans ~(¢) N -

d solution =~d solvent=d,, =1 g/cc

; 6.3 4
Q13: Ans-(a) 0.1 xV= =3 x 1000

V =1000 ml = 1 lit
Q14: Ans ~(d) Let V is the volume required to make it deci norn\lal
Q15: Ans -(b) meq of H>O; = meq of KMnOq4

3\: 1000 = 10x1 (because v.f of Hy0; =2)"
% L.
w=aT0 _0.17g 1% by wt=85%
¥ =1000

Q16: Ans -(c) meq of NaOH = 100 x0.5 -,hgo
meq of HyS04 = 10 x3 30,
meq of HCl =20 x 1 = 2
. meq of base (NaOH) = meq of actd# méq 6FH,S04 + meq of HCI
. the sol-" will be neutral. :ﬂ
Q17: Ans -(c) Normality molanty xv.f

(@) V. FH2SQy =2, €\ 1 *
(b) V.fH;PO3 =2 * D \N“rmahty will be higher if v.f will be larger
(C) V. H3P0_¢ =] "‘

d) V.. HNOg=1 | asacid

Q18: Ans~(d) meq. of Wﬁl'ﬂ-‘ gm eq. of acid

. 3ah

eq. Wtﬂnetal) =Xg

Q19: Ans -(b) M Jf%‘ﬂ:ls

Q20:Ans -(c) meq of Na;CO;3. X H;0 in 20 ml = meq of HCI (used)
—i)-";’—-ﬁxﬂ =19.8x0.1
(106+18x) 100

2

Calculating the value of X, we have
X=2

Q21: Ans -{h IN H‘:SO'- sol- 5. 6 volume ot HzO sol-

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 7488587412, 9835508812
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.. 5.6 volume of H,0; has normality | N
1

56

20

20 Z— =358
5.6

&1

Q22: Ans -(d) V\N, = V;N;
8.3 x36=(441.7 + 8.8) xNf
Nf= 8.3x36
999.0 _
Q23: Ans -(a) meq of HCI = meq of AxCl precipitated
0.1435x1000 _
1435/1

Q24: Ans -(b) NO;” will remain in the solution ‘;Jvhich has now vo

. o e R b b S e
1000 2

=029N=03N

10 xN =

Amountof H,S for, ppt.ofi AgNO, ~
Amountof H,S for Tiﬁg,o;ﬂ éq§04

For same, molescof AgNO; & CuSO; pre '

Megq of H,S required = meq OQA%NC);

= mmnle _

meq of H;S required = meq ¥@uS,
= mmole of«Q\u:SOA; x2

P mmoleof AgNO, x1 1

*. Ratio of amount of HzS = — o
B iﬁmol@’of CuSO, x2 2

Q26: Ans -(d} 2Na;PO; + 3B§€h '~ Bay(PO4); + 6NaCl
02mole 0.5 ot
#2mole of Na“”PO“ reacts with 3 mole of BaCl,
K@?@ 0.3 mole of BaCl,
G@moge o‘f &Elz is given in excess amount
“‘**’Na;POz is thed,umtmg reagent

Q25: Ans -(a) Ratio of amount =

t}’fe solution;

mole of Ba;(POy4), formed - 0—22 =0.1mole

Q27: Ans -(b) meq of acid = meq of base (caustic potash (KOH)
0.45x1000

20
v.f

@x = 20)(i
90 10

=20x0.5

v.f=2, basicity of acid =2
'Q28: Ans ~(d) 1 x18=100 xM

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 7488587412, 9835508812
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M=0.18M

“N=0.18 xv.f=0.18 x2=036 N
Q29: Ans -(d) For weak acid & strong base titration, final solution will be basic i.e, PH> 7

-.only those indicators can be used which shown and point at PH > 7,

So (d) is the correct option
Q30: Ans -(b) Eqof A = Eq. of B= Eq. of AxBy
Q31: Ans ~(b) Volume strength = 1.5 X 5.6 = 8.4 volume
Q32: Ans -(a):- mole x v.f. = mole of FeSO4 x V.f.

. mole of KMnOy x5 =1x(1+2)

mole of KMnO4 = % _
© Q33: Ans -(a) mole of KMnO x5 = 1 mole of SO5* x2  (S05” —8504")
- .mole of KMnOs = %

Q.34: Ans ~(b) In disprobonionation reaction; saine substanﬁ@“éki@s‘ggias W reduces. In (b)
Cl, is reducing to HC and oxidising to HCIO ™

RANCHI CENTRE : 606, 6th Floor, Hariom Tower, Circul ar R i
, , , oad, Ranchi -
Ph.: 0651 - 2562523, 7488587412, 9835508812 | !
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