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Mathematics 200 THH
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3. TN FCA G2 TG 6 FLYICIT TAS: |x — 3| < 2x (Solve and show the solution set on the number line:

|x — 3] <2x)
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Q. AL FCA G2 AT 6 FALICILT TAAS: |x + 1] + |x — 2| < 5 (Solve and show the solution set on the number
line: [x +1] +x—2]| <5)
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O, Y FCAL: X4 < 2 (Solve the inequality: 3t < 2)
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8. &9 ICAI T, log, 3 G0 S@W 7Ll | (Prove that log, 3 is an irrational number.)
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€. NG FCM: |x? — 3x — 4] <x + 1 (Solve the inequality: [x2 —3x—4| <x+1)
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. |x 2| <} TEA AWM IR, (If Ix — 2| < 1, prove that)
@ 3 < <3
Q) Ix* -4 < ¥
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Q. a, b, ¢ LT VI Y A AN FCA W, (If a, b, ¢ are positive real numbers, prove that)
@ @+b)(;+5) 24
@ @+b+o)(l+L+1)>9
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b Y ALz /2x +5 < x + 1 (Solve the inequality: /2x+5<x+1)
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5. AL A Ex%sz > 0 (Solve the inequality: gx—_lxﬁ_;izl >0)
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[=]:* OFAY
S0, AL FCAL: |x — 1| > |2x + 3| (Solve the inequality: |x — 1] > [2x + 3|)
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53, TR AR Z = 5x + 3y GF FA% W e I, WA *€TZ: 3% + 5y < 15, 5x + 2y < 10, x,y > 01 (Using
a graph, find the maximum value of Z = 5x + 3y, subject to 3x + 5y <15, 5x + 2y <10, x,y = 0.)
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SR, TTRIDTET AR Z = 6x + 4y 9F AN N M I, WA 3x +y > 6, x+y >4, x+3y 2 6,x,y > 01 (Using a
graph, find the minimum value of Z = 6x + 4y, subjectto3x+y >6,x+y >4,x+3y >6,x,y = 0.)
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30, GFB TR 15 @ T tofF = | «3:f6 16 tefire i M, @ 19%1 '8 M, @ 3 ¥ G 936 w6 tofire M; @ 3
918 M, @ 1 9% et | &fSfS e e s1ediss 12 291 5ee | &fSfb Fith 35 Bt 8 &fSfb @IS 14 Bt =re 2= e
#ited & afsa T3 w6 8 T3 tofd F90e TR? (A factory makes nuts and bolts. Making one nut takes 1 h on
machine M; and 3 h on machine M;, and making one bolt takes 3 h on M; and 1h on M,. Each machine runs
for at most 12 h per day. The profit is 35 taka per nut and 14 taka per bolt. How many nuts and bolts should
be made daily for the maximum profit?)
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38. Z = 6x + 3y T I N a0, WA 2x +y < 10, x +y < 7, x, y > 0 1 TAAS T, FUIBT &7ey e
AL HICR | (Find the maximum value of Z = 6x + 3y subject to 2x +y <10,x+y <7, x,y > 0. Show that the
problem has infinitely many optimal solutions.)
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3. x—y<2,y-x<2,x,y >0 SATHF WAS T, Z, = x +y 93 T B I 13, 8 Z, = x — y @7 F&® 7
IR | Z, GF A N 6T I 1 (Subject to x —y <2,y —x <2, x,y >0, show that Z; = x +y has no
maximum value but Z, = x —y has a maximum value. Find the maximum value of Z,.)
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M, M IR, x +y > 6, 2x + 3y < 10, X,y > 0 *TSAHNTHF Z = x + 2y A FABHIFIY TP T HEIG AT T2 |
(Prove that the maximization problem of Z = x + 2y subject to x +y > 6, 2x + 3y < 10, x,y > 0 has no feasible
solution.)

E = P-1|Q-17 iy
IEIEE O

9. GG JEF AT FTATH 12 ¢ JITA € 14 93 OO e 1 AW F, 97 &fS s 4 933 A= 8 1
G FEBIRT G F, 97 &ifS *Js 1 933 9w 8 3 633 Bl itz | &f® 4itFt F @ F, @ A% I 60 Bist
@ 80 BT AT TN A6 6 TS PO et fAT FTAN 1 (A person needs at least 12 units of iron and 14 units of
vitamin daily. Each packet of food F; contains 4 units of iron and 1 unit of vitamin, and each packet of F',
contains 1 unit of iron and 3 units of vitamin. If a packet of F; and F, costs 60 taka and 80 taka respectively,
find the minimum cost and the corresponding number of packets.)
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S, TTRISTET AR Z = 3x + 4y @ I T (960 S0, @AW x +2y <10, x+y < 6,x < 4, x,y > 01 (Using a
graph, find the maximum value of Z = 3x + 4y, subject to x +2y <10, x+y <6,x<4,x,y > 0.)
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3®.3x+y26,x+y>4,x+3y>6,x,y > 0*SACATF Z = kx +y (k > 0) 99 48 N9 744 (1, 3) "qre =inext
T k 7 T T (5 9001 (Subject to 3x +y > 6, x +y >4, x + 3y > 6, %,y > 0, if the minimum value of
Z =kx +y (k > 0) occurs only at the point (1, 3), find the range of k.)
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R0. GFB TFRIR 2ifSD BT 8 TR tofd I | G (B e CofTs 4 @3 F19 8 2 IB &N IR GIB BAF 2 GFF IS 8

4 QB A AT | ST 60 T 15 '8 48 T AT NG TN | TR TRY! BRTAT AL T I Z0S AR 11 @lfSfs
TBRTE 50 Bt @ TR 30 Bt 711 =0 A6 wr® ffq 0t | Tl *1ST GRS (redundant), ©f &2 A8 | (A
furniture company makes tables and chairs. One table needs 4 units of wood and 2 h of labour, and one chair
needs 2 units of wood and 4 h of labour. Each day 60 units of wood and 48 h of labour are available. The
number of chairs cannot be less than the number of tables. The profit is 50 taka per table and 30 taka per
chair. Find the maximum profit. Show with reasoning which constraint is redundant.)

Physics 300 THA
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8. ¢Ff5 500 W @7 At BB fWea 20°C Stmi@i 1 kg 2 = 21 I (ST F#AGT T94) | (F) 80°C @ TARITS F©
S AER? (Q) REED 220 V @7 &g tofe; FieTa 999 200 V @ T 01t 4362 It 0 g wAied? Aifag wiesiffes
©% 4200 Jkg "K' 1 (1 kg of water at 20°C is heated with a 500 W immersion heater, with negligible heat loss.

(a) How long will it take to reach 80°C? (b) The heater is made for 220 V; if the line voltage drops to 200V,
how long will the same job take? Take the specific heat capacity of water as 4200 Jkg_lK_l.)
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Q. 0.8 mm IFAER G0 OITF 2 A 2NZ TEFEER O @7 0.1 mms ! | (F) 2R TR T IR | (%) O S I%
349 9% @92 (In a wire of radius 0.8 mm carrying a current of 2 A, the drift velocity of the electrons is
0.1 mms!. (a) Find the current density. (b) What is the free electron density of the wire material?)

(=] =] O 40
?%% P-1| Q-23 3
[=]gt ElA e

0. 24 V S IR R 4 Q TAHY wifies 38 1 @7 = 9fd Arear =11t @:ore 6 @ g3 qofbre 2 O @i A
AT 6. Q 8 3 Q IF FATART T | (F) TV T @ 31 2R N et 1 (/) 3 Q W@ e Rfa st (A4 Q
resistor is connected in series with an ideal 24 V battery, followed by two parallel branches: one contains a 6 Q
resistor, and the other contains a 2 Q resistor in series with a parallel combination of 6 Q and 3 Q. (a) Find the
equivalent resistance and the main current. (b) Find the current through the 3 Q resistor.)
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38.15 V (TSR TIY 1Q) 8 5V (TeF8ar WY 1 Q) 97 b IioifF ooy wca wifdre 3 Q w@iyd e «3fs et 381
(@) I g N T () 5 vV I ST e w92 () 5 v Tibifare afSs tiee w9 =S e «fers
R F© =& ©it? FHAASHTS X2 (Two batteries of 15V and 5V, each with internal resistance 1, are connected
in opposition in series with a 3 Q resistor in a single loop. (a) Find the current in the circuit. (b) What is the
terminal potential difference of the 5V battery? (c) In the 5V battery, how much energy per second is
converted into chemical energy and how much into heat?)
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3¢. @B EBEHREP =60, Q=9Q, R=40Q8 S = 6Q I EASHRNGLTI Y 5 Q | F& 10 v ofowEs «fe
8 1 Q TSR T IHBIHH A IF | (F) WIASANNGIE 212 F©2 (J) oI W T 2 93k &ffSfb =i ez
Rfa = (In a Wheatstone bridge, P =6Q,Q=9Q, R =4Q and S = 6 Q, and the galvanometer resistance
is 5 Q. The bridge is connected to a battery of emf 10 V and internal resistance 1 Q. (a) What is the current in
the galvanometer? (b) Find the main current from the battery and the current in each arm.)

E%E P-1|Q-26 3
Eul.. ]

=1

Q. B e 21 Fite T Ty X 6 T w10 Q TR I &% TS 37.5 em LA = g ez 7m0 () X
Rdfr =@ (¥) X AR 12 Q Y AAGATE & FAE T (717 7 WA ZCE? (In a meter bridge, an
unknown resistance X is placed in the left gap and 10  in the right gap, and the null point is found 37.5 cm
from the left end. (a) Find X. (b) Where will the new null point be if a 12 Q resistor is connected in parallel

with X ?)
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4. 1 m (79 8 10 Q TAKT 96 THGASRBR Ot A 5 Q eHi16 wWfire I& I 6 V 56 @R (Tostd @Y
o) T 20 | (F) Foq Ffomi@t a3t 1 () 1.5 V oftwies *few @it iea 150 g T2 () WIET 92
&AITS 4 Q T IS FAC ARG 9 30 cm TX | I TS Y 7 ST 1 (A potentiometer wire of length 1 m
and resistance 10 Q is connected in series with a 5 Q rheostat and a 6 V driver cell of negligible internal
resistance. (a) Find the potential gradient. (b) What is the balance length for a cell of emf 1.5V? (¢) When a
4 Q resistor is connected across the cell, the balance length becomes 30 cm. Find the internal resistance of the
cell.)
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Y. 30 Q TR G3f6 PEASTANGIES 1 751 2% 2 mA | 93 92 A (0-1 A 8 0-10 A) S5 ice &ff sl e
TP F© WK *B FANR? (A galvanometer of resistance 30 Q has a full-scale current of 2 mA. To make it a two-
range ammeter (0—1 A and 0-10 A), what shunt is required for each range?)
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3. 50 Q TAKH G TSGR =f TF1 2 1 mA | (F) 9CF 0-3 V 8 015 V TR AR TOBA01F iics aifsfs
AR &0 WATe F© WY AMNR? (F) 0-3 V =I1E= tornfipE W 6 v o St mifdts 3% S 1 kQ s «3foq
RS9 AT 915 F© A2 (A galvanometer of resistance 50 Q has a full-scale current of 1 mA. (a) What series
resistance is needed for each range to make it a two-range voltmeter of 0-3 V and 0-15V? (b) If the 0-3V
voltmeter is used to measure the potential difference across one of two 1 kQ resistors connected in series to an
ideal 6 V source, what will it read?)
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0o, GG I 60 W @ 1015 T Jtad 2AfR3cS 10 W @3 10 LED 1S Fisiieet 2t | AifSetett tmias 6 991 gee @32
afe FTMB7 7T 8 BT 1 (F) 30 e 7 Biel e =12 () &fefd LED ifeq wiw 150 Bt 201 o ey qifoetens <35
T qR? (In a house, 10 filament bulbs of 60 W are replaced by 10 LED lamps of 10 W. The lamps are on for
6 hours daily and electricity costs 8 taka per unit. (a) How much money is saved in 30 days? (b) If each LED
lamp costs 150 taka, in how many days will the cost of the lamps be recovered?)

EI% EH
T P-1| Q-31 3
[=]r* D545 A

©3. '110 V—60 W' T2 @38 0 220 V AR TORFSIE Goiee T | (F) G A0 WS F© WY Aied? () €
TAY F© F! GBI 0I? (A bulb rated '110 V-60 W' is to be operated normally on a 220V line. (a) What
resistance must be connected in series with it? (b) How much power will be wasted in that resistor?)
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©R, 6V (ST THY 0.5 Q) € 4V (TSI TY 1 Q) 97 Ffb oI (A< A® qIFAL I ANSAIE IS AR qF A
2 Q IRFRAY AN | (F) IRSTANHT 2R [T T 1 (¥) &fS VBifag 2@z [ @1 (Two batteries, 6 V (internal
resistance 0.5 Q) and 4V (internal resistance 1 2), are connected in parallel with their positive terminals
joined together, and a 2 Q external resistor is connected across them. (a) Find the current through the external
resistor. (b) Find the current through each battery.)
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00, G JHBIEF A 1.Q 8 9 Q IRTAY AFAMIOIE & FAE SO THIG IEAIK 9 W HT0 JH X | (F) IBIFHT reyeaiet
@Y M@ () Sewie =& T2 (o) B AEH F© FIo! FIIFZT FACS AE? (When 1Q and 9 Q external
resistors are connected separately to a battery, the power dissipated in the external resistor is 9 W in both
cases. (a) Find the internal resistance of the battery. (b) What is its emf? (c) What is the maximum power the
battery can deliver?)
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8.

«3fB ROIET PEAR WY 20°C SHATAR 50 Q | FEAF TAMIT TRILR TS 72 4 x 1074 °C™' G FIEF wp=Awat
1000°C | (F) ILFH SIATAR TIY F©? (20°C T & KTF) () 220 V O I GIZIW G B I 120 RBIAR
et [T T (The resistance of a heater coil is 50 Q2 at 20°C. The temperature coefficient of resistance of the
coil material is 4 x 1074 °C™" and its working temperature is 1000°C. (a) What is the resistance at the working
temperature, taking 20°C as the reference? (b) Find the power of the heater on 220 V in the working state and
at the moment of switching on.)

E‘I E'." E
E)%EI P-1|Q-35 3
[=] A Oy

©¢. 1 m &9 '8 4 mm JFTEF G0 ST WSCE B 1 mm JTTH O A H9S I A 1 O WA @ 1.7 x 108 Qm

(@) WeR AR @iy e 0@t () ©FfbT i 8 WY F©? (A copper rod 1 m long and 4 mm in diameter is
drawn into a wire of diameter 1 mm. The resistivity of copper is 1.7 x 1078 Qm. (a) Find the initial resistance of
the rod. (b) What are the length and resistance of the wire?)
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a5 AT SIFAF AT 0 < t < 65 TN I = (6t — t2) A F~°FE T 50 | (F) AR TN &AM w6 ity el
IFEh X)) WWWW G2 A 2R FS? (*) @2 ATES T oz fAdfm et (The instantaneous current
in a conductor follows I = (6t — t?) A for 0 < t < 6. (a) Find the total charge that flows in this time. (b) At
what instant is the current maximum, and what is the maximum current? (c) Find the average current over
this time.)
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G5 TR W fefea emfRGta catey St AT @R 500 Q IR TOFBRGIR TIHE ¥R 2itS T& 31 Al | SHIfoIEs
15 1.5 A '8 TSFBRBIE =15 15 V | (F) TWIKF &S T a0t 1 () Y- = @i @0t sroat & 3792 (To

determine the value of a resistor, an ammeter is connected in series with it and a voltmeter of resistance 500 Q
is connected across it. The ammeter reads 1.5 A and the voltmeter reads 15V. (a) Find the actual value of the

resistor. (b) What is the percentage error if % is taken as the resistance?)

B%E P-1|Q-38 ;
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b,

'220 V-1000 W' Taf5eaa @ fRBI 1 kg AfATE 20°C W 100°C @ T8 0 | FEAK MCIF 20% 06 I e i
TR G 220 V TR JIQT FA A | (F) T FO! 8 &R [T I 1 (}) e @ AT a2 F0S ATGA AN
TR (ST AT o4y, ~Af7F AT ©ist 4200 Jkg 'K ') (A heater rated '220 V-1000 W' heats 1 kg of
water from 20°C to 100°C. 20% of the length of its coil is cut off and the remaining part is used on the same
220V line. (a) Find the new power and current. (b) Find the time required for the same job before and after.
Heat loss is negligible and the specific heat capacity of water is 4200 Jkg 'K '.)

(=] [w] O A0
”ﬁ% P-1] Q-39 ;
[=]FE EAHR

0.

30, 6Q 8 9Q @Y oA fe «f fage tofs wat 2wt &Sl tatwm 12 lftes g wou @iy a3t (A triangle
is formed using three resistors of 3 2, 6 2 and 9 Q. Find the equivalent resistance between the two ends of
each resistor.)
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80. &f%fb 2 V 8 1 © TEeA LT 8 R Wew 2 @ IR 2T AINTS R | (F) T 2RI T TR Freid
HAHITS TR G TE® 2R FS? (F) 71 @ Wrs @3 I TR AABHCE T AT AT WO 7ol A
(Current is to be sent through an external resistance of 2 Q using 8 cells, each of 2 V and internal resistance

1 Q. (a) How should the cells be arranged for maximum current, and what is the maximum current? (b)
Compare this with the current if all cells were connected in series and if all were connected in parallel.)

Chemistry 300 THA

Es.-E EH:E
?‘ﬁ% P-1| Q-41 3
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8. 25°C Txee 0.04 M M gC 1, T3¢ q1 THiet @3fB iR =ff Feet @7 Ttensr #1f5ifRet =6 200 @ 7' em’mol ' 1 T
TR RCAILIICCH AZTRMA THAFA 2.0 cm? G Sferia 7fod NG| 779 0.8 cm 1 0.04 M M gCl, 97 Jt #Afaset
SfTREINZ FAC SCRRARET 0P {7 ML 6 V TR? (A cell filled with 0.04 M M gCl, solution at 25°C has a
molar conductivity of 200 Q'em®*mol ™. The cross-sectional area of the electrodes of the cell is 2.0 cm? and the
distance between the two electrodes is 0.8 cm. What current must be passed through the 0.04 M M gCl, for the
potential difference between the electrodes to be 6 V?)

=153 ] EHE
rﬁ% P-1| Q-42 ;
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83, IF1b AR ©=1F 0.08 mm =[F TIR &Ter=t FATS 0.4 A KPR 2T TS T 4T S A0 FR? (CIAIF T =
19 x 10° kgm > 32 TAHIEF AZTRA = 25 cm?, TN SR I Ro= = 6.80 x 1077 kgC ') (For how long
must a current of 0.4 A be passed to coat an ornament with a 0.08 mm thick layer of gold? (Density of gold =
19 x 10% kgm >, cross-section of the ornament = 25 cm?, electrochemical equivalent of gold = 6.80 x 1077 kgC™!

)
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89. () CaCl, 97 T 40.0 mA SR I WY K77 &X® T 5.0 x 1018 b AN 2719 JEAFCIITE &N 2?2 (For

how long must a current of 40.0 mA be passed through a CaCl, solution for 5.0 x 10'® calcium atoms to be
deposited on the electrode?)

() FreTora Fi3E6 w1ees W e 2.5 A Rige Fo%4 (7 271fR® 401 3.24 g Fretoq e 20a? (Ag = 108) (For how

long must a current of 2.5 A be passed through a silver nitrate solution for 3.24 g of silver to be deposited? (
Ag =108))
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(=] OF4

88. THIRD I TAI GE ©fbe Reeigd F4e1 H, B TeAF =1 C10; + H,0 — ClO; +2H* +2e” (Electrolysis of

an aqueous solution of chlorate produces H, gas. C10; + H,O — Cl10; +2H" +2e")

(i) 2.5 mol N aCl0, T F© ©fered &t@iem? (How much electricity is required to produce 2.5 mol of
NaClOg4?)

(i) 2.45 g NaClO 4 TAWEHR A9 STP TS T Ge H, " FRITE Y& 23? (Na =23, Cl = 35.44, O = 16)

(What volume of H gas is liberated at the cathode at STP while producing 2.45 g of NaClO4? (Na = 23,
Cl=35.44, O = 16))
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8¢. FICHAIN FETFD TITS (6 STCLITHT THITIT A 60 W-120 V I35{6 1 T FNICH TS IR | 5 951 407
©fSR&1Z BIET FHCT— (A 60 W-120 'V bulb is connected in series with an electrolytic cell containing cadmium
sulphate solution. If the current is passed for 5 hours—)

(F) FCRRTE F© ©F ORI (FNRITE) FES ZE? (what mass of cadmium will be deposited on the electrode
cathode)?
Eﬂ)?ﬂWﬁ)ﬂ%ﬂ?WWﬁ‘fﬁWI (Cd = 112.4) (Determine the equivalent mass of cadmium. (Cd = 112.4))
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S P-1| Q-46 3
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8v, #HifA7 g fTx 80 A Sfbr ez FITIfAT F© 7 477 bl I #Hif SfeeRuaEe 2 30.5 g TeIIRTET (B H,,) 93
WWW ATASAT SHCE ©F FAR? (B = 10.8, H = 1.008) (For approximately how long must a
current of 80 A be passed through water so that the electrolysis produces the oxygen required for the complete
combustion of 30.5 g of decaborane (B;pH;4)? (B =10.8, H = 1.008))

P-1|Q-47 3
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84. 25.0 g SR 3 {3t Rem f&eeq #1250 mL 0.8 M CuS O I NP GR!0 | g 7 A Tt Totet weed
Cu" IR Tl 0.5 M G T AT | 8§39 TS f&eeeq #Arer et #iif =i I T (F S&F THAN | (A piece
of pure zinc plate of mass 25.0 g is dipped in 250 mL of 0.8 M CuS O, solution. After some time the
concentration of Cu?" ions in the solution fell to 0.5 M. The zinc plate was taken out of the solution, washed
with water, dried and weighed.)

@)W%&WWwﬁfﬁmn (Zn = 65.4, Cu = 63.5) (Determine the present mass of the zinc piece. (
Zn = 65.4, Cu = 63.5))
(%) @I S O} AR Tl fAgiq9 $9 1 (Determine the concentration of SO2 ions in the solution.)

Eﬁm P-1| Q-48 iy
EE'E O

8. A, B ¢ C foofb Rige Reaiw toia o7 sifimeica sigeat <541 21 | iy fafbre et ZnS 04, AgN O3 8
CuS 0, 93 T4 GITR | FCRATE 2.16 g A g T 7 L&A 14T 2 A SR 2JAXS F41 2 1 (Three electrolytic cells A, B
and C are connected one after another in series. The cells contain solutions of ZnSQO4, AgIN O3 and CuS Oy
respectively. A current of 2 A is passed until 2.16 g of Ag is deposited at the cathode.)
@) ¥ A5 [y 5ot 71 2@RA? (For how many minutes was the current passed?)
) TNEA Zn 8 Cu Y997 F9? (Ag = 108, Zn = 65.4, Cu = 63.5) (What are the masses of Zn and Cu
deposited? (Ag =108, Zn = 65.4, Cu = 63.5))

EiE O A0
re%% P-1| Q-49 3
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85. b QRGITE T BTt H, '@ O, *WeTs faesy Rfcra ofte Teo 271 STP % 16.8 L H, 9 IEH 6 A6 3112
fRferat vae— (In a hydrogen fuel cell, electricity is produced by the redox reaction of H, and O, gases. If
16.8 L of H, at STP reacts in the cell for 6 minutes—)

(F) ST ©fSr 271027 1T W F©? (what is the average value of the current produced?)

() T SftR &3Td FAGIR Ni(N O3), TI SfEREAT I Bt F0eT FICATT I #Hf7et N i 41g Hfew =32
(N1i = 58.7) (if the entire current produced is passed through an electrolytic cell containing N i(IN O3),
solution, what amount of N i metal will be deposited at the cathode? (Ni = 58.7))
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@o. (F) 35°C ST G SR 0.05 moldm > TTHAT H Cl U T ¥ JIAT 91 29 | Sfeeq7iog g f[eq
At (Pu, = 1atm) (An aqueous solution of H Cl of concentration 0.05 moldm " is used in an electrode at
35°C. Determine the oxidation potential of the electrode. (Py, = 1 atm))

() 9IRS H C1 &7 AfRITS 0.05 M H,S 04 (i Reaifers) Iz w401 wigel o7 $© 232 (What will the
oxidation potential be if 0.05M H,S O4 (completely dissociated) is used instead of HC] at the same

temperature?)
(=] i =] (=] =]
G@ P-1]| Q-51 3
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@). () T0 T AN AT I [HT IS I Sewiee 99 e 11

Mg(s) | M g?*(0.002 M) || Cu2*(0.0005 M) | Cu(s) TR, E{\)/Ig/Mgz“’ =2.37V, Egzu2+/cu =0.34 V (Applying the

Nernst cell equation, determine the emf of the following chemical cell.

Meg(s) | Mg?*(0.002 M) || Cu?*(0.0005 M) | Cu(s) where Ef; /.. =237V, EL ..., = 0.34V)

(%) T BT 1?2 ieTeifv THI 97 7o Fiet 712 | (What is a salt bridge? Write two functions of it in a galvanic

cell.)
'u.%‘ E P-1|Q-52 3
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ki

&, e aemfae e wites oftwee 961 (emf) AR T M g(s) + 2Ag* (aq) — Mg?*(aq) + 2Ag(s) ;
[Mg?*]=0.25M @R [Ag'] =2.0 x 1074 M ; 25°C 4, E?&g*/Ag =+0.80V ; El%[g”/Mg = —2.37V (Calculate the
emf of the cell for the following chemical reaction. M g(s) + 2Ag*(aq) — Mg?"(aq) + 2Ag(s) ; [Mg*'] =

0.25M and [Ag"] =2.0 x10™* M ; at 25°C, E .., = +0.80V; EY ..\, =—2.37V)

WE{@"T&W “faqeqs M6 391 (Also determine the free energy change of the cell.)

P-1| Q-53

EI.'-- -EFH

@o.Zn|Zn* || Ag* | Ag; (Zn|Zn? @ Ag| Ag+ &3 &t e T +0.76 V @2 ~0.80 V) (
Zn|Zn? || Ag" | Ag ; (the standard potentials of Zn | Zn** and Ag| Ag™ are +0.76 V and —0.80 V
respectively))
(@) AT i SfTwiee 391 F© (1 ©f AT F9 1 (Calculate the standard emf of the cell.)
(2) 25°C @ [Zn?*] = 0.1 M &R [Ag*] = 0.01 M 07 0T emf F©2 (If [Zn?*] = 0.1 M and [Ag*] = 0.01 M at
25°C, what is the emf of the cell?)

P-1| Q-54
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8. 298 K SHRI@R ¢3S oo i ewi oftea Red (E¢) 3R @3 St edis (g—ET") 2o TR 1.10 V €8
-4 x 1074 VK 1 tIesa iR RfeR: Zn(s) + Cu?(aq) — Zn?*(aq) + Cu(s) T— (At 298 K the standard
electrode potential (E°) of a galvanic cell and its temperature coefficient (%—E,l’f are 1.10V and —4 x 104 VK !
respectively. If the cell reaction is Zn(s) + Cu**(aq) — Zn>"(aq) + Cu(s)—)

() & W“Iﬁﬁ 7S q (AG?) 391 (determine the standard free energy change (AG').)
(¥) T GG 2778 (AS?) 1 (determine the standard entropy change (AS?).)

(*h) 298 K S=ewiy gwiet fferat ot (AHY) 6391 (F = 96500 Cmol ') (determine the standard heat of reaction
(AH) at 298 K. (F = 96500 Cmol "))
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@€.Sn @R Pt, Br, | Br~ @3 294 26 Req (R I —0.14 V G +1.07 V; Q97 HLFOII 0.1 TR
NoTTA T T a6 TSI T 07 91 A Pt JEFEICEE T BER 472 | (The standard electrode
potentials (reduction) of Sn and Pt, Br; | Br™ are —0.14 V and +1.07 V respectively; now if a galvanic cell is
formed with ions of 0.1 molar concentration taken separately, the Pt electrode is taken as the cathode.)

(@) i [ferifb &2 1 (Write the cell reaction.)
(%) 25°C SR RGP I Wﬁwqﬁm" (What potential is developed in the cell at 25°C?)

Q%EI P-1]Q-56 iy
Eh'..*% A

v, FEER® RigBa— Fe?* + Ce** = Fe¥* + Ce’ (298K) (EX v oo = 144 V3 E . 1o = 0.77V) (For the

following reaction— F e** + Ce*" 2 Fe* + Ce* 298K) (EL v/ = 144V EL . 00 =0.77V))

(F) AT T 91 (determine the equilibrium constant.)
(¥) & & &7 “Afq6a 9T 9| (determine the standard free energy change.)

EE%E P-1| Q-57 i

Fki

@q. M g(s) | Mg2*(aq)(1 M) || Cu?*(aq)(1 M) | Cu(s); 300 K SHOR 276 TFIET &9 emf 2.71 V 1 I M g2 SRR
HTE “AfTTET I x M T 20 O 300 K T TF 1ad 1 (P otential) 7RES 2w 2.66 V= 1 (The
standard emf of the given cell M g(s) | M g?*(aq)(1 M) || Cu*'(aq)(1 M) | Cu(s) at 300K is 2.71 V. If the
concentration of M g?* ions is changed to x M, the potential of the cell at 300 K changes to 2.66 V.)

@) x AT J? % = 11500 KV !, F =FJI]ITS, R = *JI% &<F) (What will be the value of x? (where
% = 11500 KV!, F = Faraday, R = gas constant))
(¥) RIta9 RS T #IeTF F199 [P F9 1 (Explain the reason for the decrease in the cell potential.)

[=]2[a] (=], =]

P-1|Q-58 3
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v, &V T ©feerd e 4 pH = 4 @ 391 2H,0 — 0, +4H* +4e ; BS =123 V,R =
8.314 JK 'mol " ; S*N@t = 298 K, &4 SIE SIFTGCAR 517t = 1 bar (Determine the electrode potential of the
given half-cell at pH =4.2H,0 — O, +4H" +4e” ; Eloled =1.23V, R =8.314JK 'mol ™! ; temperature =
298 K, pressure of oxygen at standard condition = 1 bar)

=] [a] (=], =]

P-1| Q-59 3
B i

@5. pH 517 @6 HF «fres %39 TR 20 25°C Sy fGig EMF #iNst 3 0.35 V 1 i g 3ugieem sieeai
STAIG I [T (CFICEDT) SIERRIT T R FIS FCF | (When a solution of HF acid is taken in a pH
meter at 25°C, the meter shows an EMF of 0.35V. In the meter the hydrogen electrode acts as the anode and
the indicator (reference) electrode acts as the cathode.)

(@) G367 pH a9 (R oftxaiad e 99 +0.28 V) (Determine the pH of the solution. (Reduction
potential of the indicator electrode = +0.28 V))
(¥) G0 H " FIACTF 9@l F9? (What is the concentration of H* ions in the solution?)
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vo. 298 K B=®i7 H,0(1), C O, (g) 93 REBT (g) @ 415 2 {4731 I& ¥ (kJmol ' GF0F) TAGE —237.2, —394.4
qR —17.11 (At 298 K the standard Gibbs free energies of formation (in kJ mol_l) of H,O(1), CO;(g) and
butane (g) are —237.2, —394.4 and —17.1 respectively.)

@) Rewa-afHew Wﬁwww%ﬂﬁ AGY 9371 (Determine AG? for the complete combustion
reaction of the butane—oxygen fuel cell.)
(¥) REBF-afHew G e (F uel cell) E? | S0 (Determine E? |, of the butane—oxygen fuel cell.)

cell




