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

3. Eudiometry

Q1
Sol:
‘0
(! = 01 (excess) T ;@Cﬂ‘_;— 3H20
P
CH} Lli3
(Acctone) =
40 ml (given). }
From the above balanced chemical equation’
- 1. ml of acetone will produce.3 ml of CO,
.40 40x3 =120 mlof CO,(g)
=120 ml of CO; (g); Ans
Q2.

Sk 80; + /G, ——————» 850,
210 ml

Since 1 ml of SO, require %m]of'():

ALy ' Zéonﬂof 0,

If X is the volume of air required,
Then x x21% = volume of oxygen (required)

215210
M=
100 2
e I(J{
Volume of air = x = i =500m] Ans

Q3.
< [ 10
Sol: CyHo (g) + | 4 +7 |0ile) ————» 4C0 () + $H:0

2 It

1" method

L hitof CyHyo will produce 4 lit of CO- (g)
2x4lit=8litof CO>(g) Ans

2" method
I volume of CyHy(g) = 4 volume of CO4(g)

RANCHI CENTRE : 606 6th Fl oor, Hariom Tower, G rcul ar Road, Ranchi

9835508812 7488587412
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4x volume of CsHo(g) = volume of CO; (g)
. Volume of COx(g) =4x2 hit =8 lit Ans
Q4.
Sol: Hy(g)+ Cli(g) —— 2HCl (g)
Initially 12 lit 11.2 lit 0
After reac-" (12-11.2)lit 0 2x11.2 it
0.8 lit 0 22 4 1it

S ViHcle = 22.4 lit & Volume of Ha(g) =0.81lit  Ans
Qs.

Sol: C3Hy (g) + (3 +§J02 — 3CO5 + 4H-O

Propane (50,)

Mass=22g¢g

. 59
Moles = 8 %%
44g 20

Volume at NTP = ﬁ—];x22‘4lil =1.12 It

21 volume of C;Hy = 5 volume of Os
Volume of O, = 5 xvolume of CsHg
=5x1.12hit=56lt Ans

Q6.
Sol: Let the hydrocarbon gas is CxHy

CxHy + [x +§- ]0_, 3 xCO, + -)2:0:

0.51it  (excess is taken) 2510t 3 lit
‘1 volume of C Hy = x volume of CO»
Volume of CO» = X = volume of CH,
2.5 lit = x x0.5
X=5

Also,- 1 volume ot C\H, = % volume of H,O

Volume of 11,0 = -z-x Volumeol C H,

3hit= L %051t
2

Y =12, So hydrocarbon is C<H;> Ans

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

Ph.: 0651 - 2562523, 9835508812, 7488587412
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Q7.
Sol: V(H; + O;)=0.02 lit

H, +%02—>H20

Let volume of H; (g) in mixture = x lit
Sy mmm—— O3 (g)--—----mmmmmmm =(0.02 —x) lit
.. From balanced chemical equation
2Ha(g) + 0Oa(g) —>2H0 (D
Initially x 0.02 —x
Finally 0 (0.02-x) - %

.. Finally only O; remained & if x lit of H, consumed than %:_ijtp‘{ 0, \'i:ill_'get consumed.

(0.02 - x) — % = 9.003

0.02 —37)( =0.003

%_’i = 0.02-0.003 = 0.017lit
x = 0.01333 lit
0.01333

x100 =56.6% * Ans

0 Osz = ;—6 02

%0f0,=433% _ Ans
Q8.

Sol: C,H, + (x %Jo: L BR00: +%H20
12ml 50 ml
.. volume of O3 (required to react with C,Hy)
= (x-.!-%)volumcofCKH}, = (x +%)x12————(i)
A fter reaction:
Volume of O; + volume of CO; =21 ml (2)

After passing over KOH, CO, is absorbed = .
Then volume of O, (remained) = 8 ml (3)

@) = {50412(x+-§]}+ 12x =32

50-12x -3y +12x=32

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

Ph.: 0651 - 2562523, 9835508812, 7488587412
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50-32
3

50-3y=32=y = 6

(3)= 50 «12[;( +%):8

= 50-12x-3y=8
= 50-12x-18=8
= 12x=32-8
4y
12
. Hydrocarbon is C;Hs Ans

Note:- Volume of H,O is not taken because the volume measured at temp. below 100°C where it is

liquid. However question doesn’t specify it.
Q9.
Sol: CxHy + (x + %JOE ey XU+ % H,O

15 ml .
Volume of O; = 21% of volume of air

= —2~1-x 357=74.97ml
100

. AJC to balanced chemical equation.

15(x+%):75 ._=>x+%:5-—_——~(i)

Volume of product(s) = 327 ml (at NTP).
Volume of air (remained) + Volume of CO, = 327 ml
282 +xx15 =327
15x=45

&

X=3
SRl =5 w5 ey Syeg
( A 4 Y :

.. Hydrocarbon is CxHy = C;Hy ~ Ans

Q10.
Sol: CxHyO, + (x+%——§~)01 —>xCOg+%H_,O
0.9 gm 224 ml
0.9 1
— =—moles
90 100

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

Circul ar

Road, Ranchi
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After the combustion
Volume of O; remained + volume of CO, = 560

{224424(;: + %-%J}Jr 224x = 560 ———~(1)

Also volume after passing KOH = 112 ml
.. volume of CO; absorbed = 560 -112 = 448 ml|
224 x ml = 448 ml
_ 448

AR
224

224 - 224 (2+%—%)-448 = 560
224 — 448 — 224 (%-%): 112
224-224 (%—%):112
(%-%) 1= Yo

Also. Mol. Wt of CytH,0, =90

12x+1xy+162z=90
24+y+16Z =90

Also,

Y + 16 Z = 66 —---—-(3)
Z
i
@ ==Y-y
27 oy = G el )
() +@) =18Z=72
g5 g
18
LY =8-6=2

QI11.

Sol: Let the gas is N,Oy (since it produces water & N» with Ha, SO it must contains N> & oxygen)

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

.. Molecular formula = C;H,04 Ans

YH, + NO,—> yH,0 + %NJ

I volume 1 volume— 1 volume 1 volume

Ph.: 0651 - 2562523, 9835508812, 7488587412
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The given volume of product directly implies that
D7

=]
& % =1 = x=2
. Compound is NxOy = N,O Ans
Q12.

Sol: Let the molecular formula is C;H,

CxHy + (x +%)02—>XC02 +YH,0.

Sml (excess given =30 ml)
Volume of O; (required reacting with 5 ml of CxH,)

= (x+~y-J5ml
4
Alq,

Volume of O; remained + volume of CO; = 25

30-5 (x+%)+5x=25

30 -5x —%+5x=25 :

Sy
S =y g
s y

Also volume of CO; absorbed in CO> =25~ 15 ml
Sx=10ml
X=2.

-’ Molecular formula = C H, = C;H, Ans
Q 13. i
Sol: Let the formula of Ammonia is NyHy

NxHy ;)iNz +1H2
2 2
40 ml
AJ/q, final volume = 40 + 40 = 80 ml
X x40+Xx40=80
2 2
x+y=4-(1)
NHy + %Oz—ag—N:(gH%H:O{g)

40 ml 40 ml

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

Ph.: 0651 - 2562523, 9835508812, 7488587412

Circul ar

Road, Ranchi

-1



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

Gases remained
40~ x40 +40X =30
4 2

40 - 10y + 20x =30
L y=2x=1+H2)
Xx+y=4
y—=2x=1
s S Y
3x=3
x=1

(1) =>y=3
.. Molecular formula of ammonia = NxHy = NH; Ans
Q 14.
Sol: Let the molecular formula is HxSy
Mol. wt = 34
xx1+ 32xy=34
X + 32xy =34 —ceeeeeeen()

H,S,(g)+Sn—— ZH, +SnS

20 ml
A/q, volume of H» obtained = 20 ml

%x20=20 = x=2

e 5 RS VR =
.. Molecular formula = H;S. ‘Ans
Q 15,
Sol: Let molecular formula of Ozone = Ox
Let y ml of O; is taken from which XZ converted to ozone
XO; e 2Ox
Decrement in volume = 40 ml
(y—xz)+2z=y-4
XZ-2Z=4-(1)
Turpentine absorbs O;
. Volume remained = (Y - XZ)=y—-4-8
XZ =12
() =12-2Z2=4
2Z=8 Z=4

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

Circul ar

Road, Ranchi
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~.Molecular formula O, = Oy Ans
Ql6.
Sol: Let volume of Ozone = x it
Volume ui'cxygcn = (1-x) lit
At 0'C & 1 atm (NTP), molar volume = 22.4 it
Wtof llit=15¢
S Wtol2241it=1.5x224=336¢
. Mol wt of ozonised oxygen = 33.6 g
100 ml is reduced to 90 ml after passing over turpentine.
. volume of ozone absorbed = 10 ml

2. 100 ml contain 10 ml of ozone
- 1000 mi

100 ml of ozone.

} o £
X = —“H lit=0.1 lit
1000
-, Volume of ozone in | litmix = 0.1 It
mem = e e SQXYEEN = mmeeme —- <= ()9 )1
Mole%of ozonemolwt, —+ Mol% ot O. xM.w,,,
S Molwt = IR
100
- g ¢37
33.6= 10xMw .. +90x32
100

Mol.wt. of ozone =48 ¢  Ans
Q17. :
Sol: Let the molecular formula of S = Sy

e 280
mole of Sx in 280 ml at NTP =
22400
28
Sowtof Sx = —x32x=3.2—l—
2240
o
x =224 _
28

.. Molecular formula of sulphur = S; Ans
Ql8.
Sol:-V(Hy)=1ht & V(0:)=1Iit

2H: + O0»—— 2H.(()
Before reaction 1 lit I lit 0
After reaction 0 1- Wit | lit

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

Circul ar

Road, Ranchi

Ph.: 0651 - 2562523, 9835508812, 7488587412
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- Volume of O, remained = % lit

.. Moles of O, = :

24 448

T
b | —

T R
R .

Also moles of H,O produced from Eal—imolcs of H, - = pires

.. Wt produced = :
22

x18=0.8036¢
4

At 100°C, water becomes gas
.. Total volume of gases = 1 + % = %]it

PV S ART
=& :( Ao ]x(}‘OREIxB
v 448 22.4
7

‘ = 1.0236 atm = 778 mm of Hg Ans
Q19. :
Sol:  V(C3H; + CO) = 20 ml

VO; =30 mL

Let volume of C;Ha =xmL  °

Volume of CO = (20-x) mL
CH, + [2 +§:—J02 ——2C0,+H,0

Ce & %02—-—>2C02(g}+H30

; b :
X mole of C;H; requires %mL of O,

CO+ %Ol—"-)CO_‘_

! ; 20 —x
(20 — x) mL of CO requires ( o

]m[. of O,

e

1" method
. Total no. of moles of O> which reacted with C:H>» & CO

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi
Ph.: 0651 - 2562523, 9835508812, 7488587412
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= 5%4. (20-x) _ (30-8)mL (30 mL is taken & 8 mL remained, So (30-8) mL reacted)

Sx+20-x=44

20+ 4 x =44
4x = -20 + 44 = 24

X=6

2™ method

Q20.
Sol:

Q21.

After the reaction, volume of CO; obtained + volume of 0,=34
After passing KOH, CO, get absorbed
A/q, volume of CO, absorbed = 34-8 = 26 mL
2x+ (20 -x) =26
X=26-20=6mL
o Volume of C;H, = 6 mL.  Ans
Volume of CO=20-6=14mL. Ans

V(N; + NO) =25 mL
Let volume of N, = x mL
Volume of NO = (25 —x) mL

Cu +NO——CuO + %Ng(g) (N2 1s highly uncreative due to very strong triple bond It only
(25-x) react with Mg, Li etc)

Volume of N2 produced from NO gas = {252—x)

Volume of Ni preseﬁi'frqm.b'efore'-%,x mL
(25-x) '

= AMg, x + =20

2K +25-x =40
X=40-25=15mL
Voiumé'of_Ng-'"f'j‘(‘i: 15 mL _

- % of Np = %’x’wo = 60%
e Ans

% of NO = —12%><100=40%

Sol: V(H, + CH4 +N,) =40 mL

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

VO: =10 mL

Ph.: 0651 - 2562523, 9835508812, 7488587412
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H, +%O:——~——>HIO(1)
CH = (1 % %)0;3 —5CO, +2H,0(0)

N> —— No reaction

Let volume of Hy =x mL

Volume of CHs =y mL

Volume of Nj = {40 — (x+y)}

On cooling the gas remained

= CO,(g) produced + Na(g) + O, (remained)

Alq, Y +{40 — (x+y)} + 10— {% + 2y} =36.5
(with x mL of H,, %m[. of O, reacts & with y mL of Cris, 2y mu o1 Uz Teacts)

~10-(%5 +2y)= 3

50—12’1—23;:36.5 10=34<%/ +2y

40-x + 10 - %&2y=36.5

3x
50—36.S=-2—+2y Or _t\'rom 2)&3)X=5

-, Volume of H; = 5 mL

3x
S—42y=13.5
3 y

Ix + 4y =27 —emoemei(1)
After passing over KOH,
CO; will be absorbed
Sy =3 mb —eeeeeeeeo(2)
After passing over pyrogallol,

O, will be absorbed.

Q22.

Volume of NHy=3 mL .
Volume of N; = 32 mL

. % of CHy = %XIOO =7.5%
% of H; = %0

32
% Osz - ExlOOr.SO%

x100=12.5%

Sel: V(H; + CH4 + CO + C,H; + non-combustible mixture) = 1000 lit
Volume % of H> = 50% = volume Hz = 500 lit
Volume % of CHa = 35% =>volume CH4 = 350 it
Volume % of CO =8% = Volume CO = 80 lit
Volume % of non-combustible mixture = 5% => volume = 50 lit

H,+ 140,—H,0
500 lit requires 250 lit of O

RANCHI CENTRE : 606, 6th Fl oor,
Ph.: 0651 -

Hari om Tower, Circul ar Road, Ranchi
2562523, 9835508812, 7488587412
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CH4 +20; —— COy + 2H,0
350 lit requires 350x2 = 700 lit of O,
co+ Yo,—co,
80 lit requires 80x2 = 160 lit of O,
C,H4 + 30, —— 2CO; + 2H,0
20 lit requires 60 lit of O,
. Total volume of O, (required)
=250 lit+ 700 lit + 160 Iit + 60 lit = 1170 lit

.. If volume of air = x lit

1170100

Then xx21% = 1170 => x =5571lit. =5.57m’ Ans

Q23.
Sol: ‘' V(CO + H;) =38 ml

Let volume of CO =x ml .. Volume of H, = (38- x) mL
C0+%01—>C02(g)
X mL of CO requires % mlof O, & will produce x ml of Cbz

H, + %_oz-—mzom

38—-x

(38-x) mL of H; requires ( ) ml of Oy & will produce (38-x) ml of H,0

A/q, Total volume after reaction = 29 ml
Volume of CO;(g) + Volume of Qs remained = 29 mL

x+31—{%+38—x}:29
= 22
> XF¥31-19=29,. > X+12=29 =>x=17
. Volume of CO = 17 mL
Volume of Hy =38 — 17 = 21 ml

S Y% of CO= % x100% = 44.7%

% Osz = %X100%255.3‘V0 Ans

Q24.
Sol: P(CH4 + C;H3) = 63 mm of Hg
PCO; obtained = 69 mm of Hg (in the same volume)

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

Ph.: 0651 - 2562523, 9835508812, 7488587412
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(1) CH4 + 20; —— CO; + 2H-0
(2) C:Ha + (2+2/)0,—2C0, +H,0

Let m?oles of CH, = n; & due to this pressure P, is exerted.
&Moles of C,Ha = n, & due to this pressure P» is exerted.
Then Py + P =63 mm of Hg (1)
From equation (1) & (2)
moles of CO; produced from CHy = n,
.. Pressure exerted = P,
moles of CO; produced from CoHs = 2np
Pressure exerted = 2P,
A/q, Py + 1P> = 69 mm of Hg (2)
(2)=(1)
P, = 6 mm of Hg
P; =57 mm of Hg

R RS B Ty 1
m+n, B4R 63

.. Fraction of methane =

Q25.

Sol: V(CO + CH4 + N;)=20mL
Let x ml of CO & y mL of CHy is present,
Then

co+ 1L 0,—co,

CH; + 20, —— CO; + 2H,0
.. Total moles of CO, produced =x +y =14 (1)
(Because volume reduction after KOH is passed is due to CO, absorption)
.. Volume is reduced by 13 mL
If Z is the volume of O, taken.
Then

Initial volume = 20 + Z

Final volume = (20 +Z) — 13
Final volume = Vcos + Vos remained + VN,

s

20+Z-13 = (xty)+Z- L-;—x+2y)+20—(x+y)

?=x+y—%x—2y+2(}—x-y %x+2y:20—?=l3

Rdy=26——ui (2)

RANCHI CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi
Ph.: 0651 - 2562523, 9835508812, 7488587412
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2)-(1)3y=12 y=4mL 2. Volume of CO=x ml= 10 mL.
(1) =>x=10mL ! Volume of CHy =y mL =4 gL
Q26. :
Sol: Let x mL is the volume of H; present in mixture
CuO + H,— Cu+ H;0

X mL — n moles corresponding to x ml
Cu + %02 ——>CuO
n—-— %mL

moles will react with % mL of O; under same condition of terhp & pressQre'i

. Volume of O, remained

100 — (x+%)=84.5

3%/ _ <Al
%_15.5 = x="-=1033mL

Ans
Q27.
Sol: 800 %02 e
given moles : 10 15 0
After reaction: 10 —x ‘15 —% X X

A/q, x =8 moles
. moles of SO, which doesn’t undergo reaction
= 10 —x= 10 -8 = 2 moles ;

moles of O, which d&sn’tﬁhaérgo reaction = 15 —'-;- =15-4=11mole ¥
; il : ns
Qs. Wi
Sol: Volume of O;=xmL

Volime of O3 (100 —x) mL

Since Os is'absorbed by turpentine oil.

Volume of O3 = (100 —x) =20 = x =80 mL

If the mixture is heated, O; will be decomposed

A
O "> %02

20 mL %"20”":30 mL

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

Ph.: 0651 - 2562523, 9835508812, 7488587412
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.. Total volume now, =80 ml+30mL =110 mL  Ans
Q29. :
Sol: Let the compound is CxHy Oz

CyHyOs + (.,; +i-—%jol L xCO, J%'Hzo

Initially 1 volume 2.5 volume
Finally 0 0
-.(x+%~22) 1=2.5—————— (1)

From (1) (x+%“%)=2.5

L as et
2

So, the compound is C;H40. Ans.

Q30.
Sol: Moles of(Hj + Oy + Na) = 5.22x 10 moles
Pressure (total) = 67.4 mm of Hg . _
From the given data in the problem, it is clear that Hs is in excess amount than the amount
consumed in reaction, N : .
Also let pressure due to H, = X mm of Hg
Pressure due to O =y mm of Hg
.. Pressure due to Ny = . o (x+y)

'H, %+ Y 0o,—-H,00)

Initially x y 2y
Finally (x-2y) 0
From question,
PHy(excess) + PN; = 14.3 mm —-—--emouee i |
v When oxygen is added, it consumes H;, but i+ 1} becomes in excess.

P +ho =14 3sm- . yn

0. (excess)
. Reaction implies that P(H; excess) = x-2y & PN;= 674 —(x+y)
1) =x -2y +674 —(x+y) =143

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 9835508812, 7488587412
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62.4—3y =143
67.4-14. :
> _ﬂ: 17.7 mm of Hg.

Also when 30 mm of O is added.
H, + %01 —=3H.0
Initially  (x-2y) 30
Finally 0 3{)-%(x =2y)
S (2)= POj(excess) + PN> = 32.9 mm
—. 30—%(x—2y)+6?.4—(x +y)=32.9
=974 - x2+y~x—y =32.9

= 3% =0974-329=64.5

64.5x2
=
3
PNA = 674_(\( e )]
67.4— (43 +17.7) = 6.7 mm of Hg

=43mmofl Hg

. mole fraction of H; = il = 4 =0.638 Ans
R o
mole fraction O, = B = 121 =0.262 Ans
total 6?'4
mole fraction of N> = —(-S-?— =01 Ans
67.4

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

Circul ar

Road, Ranchi

Ph.: 0651 - 2562523, 9835508812, 7488587412
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