PHYSICAL CHEMISTRY Total Marks : 15

D P P DPP NO. 7 Max. Time : 15 min.

DAILY PRACTICE PROBLEMS

Topic : Mole Concept

Type of Questions M.M., Min.
Single choice Objective ('-1' negative marking) Q.1 to Q.3 (3 marks, 3 min.) [9, 9]

Short Subjective Questions ('-1' negative marking) Q.4 to Q.5 (3 marks, 3 min.) [6, 6]

1. When white phosphorus reacts with caustic soda, the products are PH,; and NaH,PO,. This reaction

is an example of :

(A) Oxidation (B) Reduction
(C) Disproportionation (D) Neutralisation
2. Which of the following changes does not involve either oxidation or reduction :
(A) VO*' - V,0, (B) Na > Na*
(C) zn*? = zn (D) cro,? - Cr,0,7
3. Which of the following is not a redox reaction :
(A)Mg + N, —— Mg,N, (B) MnO,-+C,0> —— Mn* + CO,

(C) CuSO, + KI — 2Cul +1,+K SO,  (D)AgCl+NH, — [Ag(NH,),ICI

4. Identify the oxidant and the reductant in the following reactions :
(@) KMnO, + KCI + H,8O, —— MnSO, + K. 8O, + H,0 + Cl,
(b) FeCl, + H,O, + HCI| —— FeCl,+ H.,O
(¢) Cu+ HNO, (dil) —— Cu (NO,), + H,O + NO
(d) Na_HAsO, + KBrO, + HCl —— NaCl + KBr + H ,AsO,
(e)I,+ NaS,0, —— Na,S§,0, + Nal

5. Balance the following redox equations :
0] K,.Cr,0,+H.O,+HS0, —— K SO, + Cr(S0,),+ H,0 + O,
(i) Zn + NaNO, + NaOH —— Na_ZnO,+ H,0 + NH,
(iii) Al —— [AI(OH), -+ H, (basic)
(iv) Cu,P +Cr,0> —— Cu* +H,PO, + Cr** + HO
W) ClO,~ + Fe?* + H —— ClI-+ Fe3* + H,0O
(vi) N,O, + BrO;- —— NO,~+ Br- (in acidic medium)
(vi) 8,0, + Sb,0, —— SbO + H,SO,
(viii)y  Cr,0,27+ I +H* —— Cr¥* + L, + H,0

(ix) [0y +I-+H" — I,+H,0
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DPP No. #7
1. (C) 2, (D) 3. (D)
(+7) i1 {+2 -1
4, (a) KMnO, {(oxidant) : KCI (reductant) (b) FeCly (reductant) ; HxO; (oxidant)
(@) 45 +3 5
(e Cu (reductant) ; HNO. (oxidant) (d) Na HAsO; (reductant) ; KBro; (oxi-
dant)

L2
(&) I, (oxidant) ;Na,S,0, (reductant)

5. ()  K.CrO,+3H0,+4H,S0, — K,SO, + Cr,(S0,), + TH,0 + 30, ,
(i)  4Zn + NaNO,+ 7NaOH = 4Na,ZnO, + 2H,0 + NH, .
(i) 20H +6H,0+2A1 —— 3H, + 2(A{OH) ] .

(iv) 6CuP + 11Cr,0_ = + 124H* » 18Cu** + 6H PO, + 22Cr* + 53H,0.
{v) 6H' + CIO,- + 6Fe?* —— Cl-+ 6Fe?d" + 3H,0.

{vi) 3N,0, + BrO;,~+ 3H,0 —— ENO, + Br + &6H".

(viiy  38,0,% + 28b,0, + 6H" + 3H,0 —— 4Sb0O + 6H,S0,

{vii) Cr,O0;% + BI-+ 14H" —— 2Cr* + 3l, + TH,0.

{ix) I0,~ + 71 + 8H" —— 4l, + 4H,0.
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Hints & Solutions

DPP No. #7

] =3 (1)
1. Py + BMaOH —— PH; + 3Na;HPOz

Disproportionation reaction. In this reaction, P element present in intermediate oxidation state and P

udergoes both oxidation and reduction,

2. GO, —— » CrD g
Oxidation number of both element Cr & O does not change.

3. Those reaction in which oxidation number of any element do not change not a redox reaction.

AgCl+ NH, —— [Ag(NH,).]CI.

7 =1 (12} 10}
4. (a) KMno, + KCl +H SO, — » MnsO, +KSO,+HO+ Cl;.

[+7) f8k3]
KMnO 4 (oxidant ) —— MnSO, (reduction half).

= 0]
KCI (reductant) —— CI, (oxidant half).

(42 -1) =5

(13
(b FeCl, + H,0, + HCl — FeCl; + H; O {oxidation half)

(+2) (-3
FeCl, (reductant) —— FeCl; (oxidation half).

=N
02 (oxidant) —— H O™ (reduction half).

) (15} 2 2.
(ch Cu + HMNCy (dil) —— Cu (NO,), + H.O + NO.

) 24
Cu (reductant) —— Cu (NO,), (oxidation half).
5 2
HMO3 (oxidant) —— MO (reduction half}.
+3 +5 3 | +5
(d) Na_HAsO, + KBrO; + HCI » NaCl+ KBr + H;As0,

+3 5
Na,HAsO; (reductant) —— H,AsO, (oxidation half).

5 -1
KBro, {oxidant) —— KBr .

0 +2 2.5 -1
() I, +Na,;S,0, — Na,$,05 + Nal.

-1
I, (oxidant) ——> Nal (reductant half).

3 12 .5
Na. 5,0, (reductant) —— Na, 8,0 (oxidant half).

(i) KCr0, +HO +HSO, —— KSO,+Cr(SO,).+HO+0,
Mass Balance and Charge Balance :
Remove the spectator ion — 2K* , 50 .

CrO*+HO +2H —— 2C+HO+0Q_.

Oxidation Half :
H.O, » O, + 2H + 2e.
Reduction Half :
Cr,0* + 14H* + Be- —— 2Cr* + TH,O.
Total loss electrons = total gain electrons,
3HO, +CrO#+8H —— 2CrF* +7TH,O + 30, .
Add the spectator ion — 2K*, 50>,
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(i) Zn + NaNO, + NaOH —— Na_ZnO, + H.O + NH,
4Zn + NaND + 7TNaOH = 4Na ZnO, +2H O+ NH
Mass Halam:e and Charge Balance :

Remove the spectator ion — Na*
Zn+ NO, +0OH —— Zn0,* +H,O + NH, .
Oxidation Half :
Zn + 40H —— ZnO.* + 2H,0 + 2e-.
Reduction Half :
NO -+ 6H0 + 8¢ —— NH, + S0H-
Tmal loss electrons = total gann electrons.
4Zn + TOH" + NO, ——» 4Zn0.> + 2H,0 + NH, .
Add the spectator ion — Na* .
4Zn + TNaOH + NaNO, —— 4Na.ZnO, + 2H,O + NH, .

(iiiy Al —— [AQH),]" + H, {basic)
20H + 8H,0 + 2Al —— 3H_+ Z(AI{OH) ] .
Mass Balance and Charge Balance :
Oxidation Half :
Al + 40H —— [AOH) |-+ 3e-.
Reduction Half :
2H,0 + 2e- —» H, + 20H-,
Total loss electrons = total gain electrons.
2Al + 20H" + 6H,0 —— 2[AI(OH) ] + 3H..
Note : If H,or O, formed in reaction. It is means H, or O, produced from H,O molecule.

(iv) Cu,P + Cr,0.> —— Cu* + HPO, + Cr* + HO
Cu P+{:r02 - Cu“*i-HPD +Cr3'+I-LD
EEL: P+ 11Gr O =+ 124" —— 1EGu ‘4 EH PO, + 22Cr= + 33H,0.
Mass Balance and Charge Balance :
Oxidation Half :
Cu, P+ 4HO0 — 3Cué*+H PD + 5H* + 11e~,
Reductmn Half :
CrO0*+ 14H" +86e —— 2Cr" + 7H O.
Total loss electrons = folal gain electrons.
6CuP + 11Cr,0* + 124H' > 18Cu™ + BH PO, + 22Cr* + 53H.0.

V) ClO, + Fe?t + H* » CI-+Fe + H,O
6H' + ClO,- + 6Fe?* —— CI-+ 6Fe? + 3H,0.
Mass Balance and Charge Balance :
Oxidation Half :
Fe#* — Fa¥ + 1&,
Reduction Half :
ClO +6H"+6e-—— CF+ 3HO.
Total loss electrons = {olal gain electrons,
6Fe™ + 6H* —— BFe* + CI+ 3H.0.

(vi) N,O, + BrO;- —— NO,~ + Br- (inacidic medium)
N,O, + BrO;- — NO, + Br (vt wre )
3N,O, + BrO;~+ 3H,0 —— BNO, + Br+ 6H".

Mass Balance and Charge Balance :
Oxidation Half :

N.O, +2H O » ZNO + 4H" + 2e.
Fter.luctmn Half :

BrO, +8H" + Be > Br +3H,0.

Total loss electrons = total gain electrons.

3N.O, + 3H,O + BrO,- —— 6NO,” + 6H" + Br-.
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(vii)

{wiii)

{ix)

S,07 + Sb,0, —— SbO + H,S0,

35,0, + 25b,0, + 6H* + 3H,0 —— 45b0O + 6H,50,
Mass Balance and Charge Balance :
Oxidation Half :
507+3HO —— 2H SO, + 2H + 4e.
Reduction Half :
Sb,0, + BH* + 6e" —» 25b0 + 3H,0O.
Total loss electrons = total gain electrons.
68,0,* +48b 0, + 6H,0 + 12H"—— 85h0O + 12H,5,0,.

Cr02 + I- +H' ——» Cr** + I, + H,0

Cr,0% + 61+ 14H* —— 2C/* + 3|, + TH,O.
Mass Balance and Charge Balance :
Oxidation Half :

2l > I+ 2e".

Reduction Half :

Cr,0* + 14H* + 68— 2Cr™ + 7TH,O.

Total loss electrons = total gain electrons.

Bl + Cr,0.* + 14H" —— 3L, + 2Cr" + TH,O.

0, +TI"+H" —— I, +H,O

IO, + 71" +8H" —— 41, + 4H,0.
Mass Balance and Charge Balance :
Oxidation Half :

2l » I+ 2e.

Reduction Half :

210+ 16H"' + 14e-—— [+ 8H 0.
Total loss electrons = total gain electrons,
141 + 210, + 16H" —» 8l + 8H.0.
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