Engineering Daily Exam-05 [Set 01] — Sezwre=n
T R AfRaed (IrereTR A Oee) + FRCAB AR fT=17W 32

ACHIE\E ACS/

*fa: eo el I 0.3¢ ST: S Tl
MCQ com™@ p, 9, HC
y. ¥.50mL Pr: K,-a9 W T© 78, AhTE ws (Jf¥

JIT: (T NaOH = 0.025L x 0.1 M =
0.0025 mol | ¥ ¢NeT HC1 = (NI NaOH =
0.0025 mol

V (HCl) = %225 = 0.05L = 50 mL

F. 4.74
JGT: (TSR ARNFA: pH =

PKa + log (fg ) = 4.74 + log (§4) = 4.74 +

0=4.74

4, TR (Phenolphthalein)
Jrgt: G QT34 FF BHI3G*H-« gere!
e Cofe w199 (@9 CH;COONa)

T FIEW @9 (pH 17 8-9)
(T 0 | FEARSAIRTER pH AT (8.3-10.0)

93 I T #1Ce I @ft Sogw, feg faize

QRS (pH ST 3.1-4.4) $evel v a S
TR A6 e T3, iR Gff weye |

. 4.56

JrJt: HC1 @9 FACT ©f CH;COO~-EaF AN
i@l $C1 CH;COOH-9 e 23:
CH,COO~ + H" — CH;COOH

99 CH3COOH = 0.5 + 0.1 = 0.6 mol, 9
CH;COONa = 0.5 — 0.1 = 0.4 mol

pH = 4.74 + log (32) = 4.74 — 0.176 = 4.56

<. pOH=2, pH=12

PRG: NaOH < 14, [OH | = 0.01M =1 x
1072M 1 pOH = —log(1 x 1072) = 21 pH =
14 —pOH =14 — 2 =121

. —92kJ

JrPl: Ol IS: N = N + 3(H-H) = 946 +
3(436) = 946 + 1308 = 2254kJ

5if5%® T: 2 mol NH;-4 (6 60 N-H IS =
6(391) = 2346 kJ

AH = 2254 — 2346 = —92kJ

<F. —396kJ

Pt = (AR ©Y 1 mol SO; TR, ©IF
(ii)-¢F 2 e o7 0 20R: S0, + L0, —
SOs, AH = —99kJ

= fafemal = (i) + [(1i)/2]

AH = —297 + (—99) = —396 kJ

.
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faifere 23, wdie wo @ e | G2
HC-93 K, (1.3 x 10%) IR ¢, ©I3 HC

FIHCR *fe e «fre |

Q. —2219.9kJ

JrA: AH,epction = SAH(TAM) —
¥ AH; ()

= [3(—393.5) + 4(—285.8)] — [(—103.8) + 5(0)]
= [~1180.5 — 1143.2] — [~103.8]

= —2323.7 +103.8 = —2219.9kJ

(0,-93 AH; = 0, F199 @ft Gliee Bfow=
u<E)

. ¥.285.8kJ

Jrgt: TIFF SR 2 mol A ST 2T
571.6 kJ ©17 {1 23, ©12 1 mol- 97 & —
18 — 285.8kJ

<. NH; 9 H,CO3

P CFICAT =1 (A5 &7 TR O gl
«fTe US4 23 | NH; + H" — NH; @R
HCO; + H" — HyCO; 1 SI2 T&F 3 |

4, +393.5kJ

HIY: ST @ g e
e AH, o1 [RiE9 AH-G 1 =
g [Aordre forza 20 1 ©13 AH = +393.5k]
(Silal2} ffew, FEe o, OheTs ©iof
ARTE) |

T.1x107°
TP K, = &€ ~ Ca? (XY o YT (=O) |
Ka = 0.1 x (0.01)> = 0.1 x 0.0001 = 1 x 10~

. 5.73kJ

PIPl: &S HCL = (E NaOH = 0.2 % 0.5 =
0.1 mol

(6 ©1% = 0.1 mol x 57.3kJmol * = 5.73kJ

<, 5.56 x 1010
JrA: K, x K, = Ky

_ Ky _ 1x107% -10
K, = K = 18x10° — 5.56 x 10

F, —277.4kJmol !

P2 AH,epcion = [2AH;(CO,) +
3AHf(H20)] — [AHf(CzH5OH) + 3AHf(02)]
—1367 = [2(—393.5) + 3(—285.8)] —
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[AH¢(C,H;0H) + 0]

—1367 = —1644.4 — AH;(C,H;0H)
AH;(CyH50H) = —1644.4 + 1367 =
—277.4kJmol !

F. +1.9kJ

JrPl: RO G AT FC: C(AFIZT) —
C(TRW®) = [C(&FZG) — COy| — [C(TRTT) —
CO,]

AH = AH, — AH, = —393.5 — (—395.4) =
+1.9kJ

(IS I [0 0T (@ QIFIR5, TRNCS
o @ o)

¥, W9 71 58 % =19 (Equal in
magnitude but opposite in sign)

PPt FTSACTC-=A @ 0T, (I [fewaa
159 S1%t T 77, ©IF [Iords ffaa ()
oI 5 we “Afawrd g e ooz =01 @,
1o ffem ST~ 2o Rearem i =@
SR} (9F2 T@F) |

7.1 x 1014

JrYt: QI ST QPTC-FF (SCI-GF &)
K. x Kp = Ky = 1 x 1071 (25°C-9) | 93
TP pK, + pKp = 14 RERS @201 07 |

<, pH=8.72 (FI9%) (pH=8.72 (basic))
JIL: gl [Fee 79 CH;COOH,
CH3;COONa-d #fHe® 23 | g 99§ =
0x01 — 0,05 M | CH;COO~ AT
QFGETRF FC: K, = Ko = a0 2
5.56 x 10710

[OH ] = Ky X C = /5.56 x 1010 x 0.05 =
5.27 x 107°° M

pOH=5.28, pH=14-5.28=8.72

T Y A8 11 BIZEH-9 gerre!
g FUCAIR pH=7 T =, I92 51 27)

4. —184kJ
JIP: AH = (St 3037 *If&) — (s qcwe =)
= (436 + 242) — 2(431) = 678 — 862 = —184kJ

<F. —136.8kJ

Gt = [ = (i) + (did) — (i)
AH = AH; + AH; — AHy = —1411 +
(—285.8) — (—1560) = —136.8kJ

F.9.74

I pOH = pKy, + log ({;?‘;}) — 474+
log (33) = 4.74 — 0.477 = 4.26

pH =14 — pOH = 14 — 4.26 = 9.74
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<. pH=1.30

PPl S HCL= 0.1 x 0.2 = 0.02, (& NaOH
=0.1 x 0.1 = 0.01 | 9B HCl = 0.02 — 0.01 =
0.01 mol, (V1B TS = 200 mL = 0.2 L

[H'] = %% = 0.05 M, pH = —1og(0.05) = 1.30

<. QA A1t (Will decrease)

JrPY: CH;COONa (/TF Sfsie CH;C00~
IR (T G Q9 RS, &1 * TS
ife SE CH;COOH = CH;CO0~ + H*
Sy Ay Q) e e I, T
CH;COOH-97 Rtares @ g #iw 1 «f63
AR Aolq |

4. 463.4kJmol !

JrYl: NI TT = 2(436) + 498 = 872 + 498 =
1370 kJ

7f5® T = 4 x (0-H) = 4x

AH = 1370 — 4x = —483.6

4x = 1370 + 483.6 = 1853.6

x = 463.4kJmol !

7. NH; /NH,

Prt: IS AT (0T G pK,- 97 T o7
pH-93 T© FRFIR 27, ©© S (Awerd
pH = pK, + 1) | @1 NH; (pK, = 9.25) ¥R
HCN (pK, = 9.31) &2 , % NH;
-q3 pK, (9.25), pH=9-97 IR IR |

¥, fafeift sieaesmt (o9 Mo S=<=) (The

reaction is exothermic (heat releasing))
JrGt: AH AT W [ gererz
TAT G TN, iR FEB (@
“Ifeeaeet w1t fysfe =g — «f wieanesimat
il 1 AH 479 20T ©f SioiaiR] e e |

.25 x 1075
PP Ky, = K = PO — 25 10°°

4, 10:1 (FR9:9@F1©) (10:1 (salt:acid))
Jrl: pH = pK, + log (E%)
_ k)
5.74 = 4.74 + log (Eﬁ])
log([[;%) —1- =10
©I2 73 AfTE = 10:1
<F. —-110.5kJ
Yt 7 {1 = () — (i)
AH = AH, — AH, = —393.5 — (—283.0) =

~110.5kJ
(@FTFAA: CO(g)-UF NI+ S FAA A
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JrPl: 25°C-9 K, = [H'][OH | =1 x 10~ 11
s SAfvce [HY] = [0H ] = VK, = 1 x
107 M 1918 pH = —log(1 x 10-7) = 71

F. —798k]
JPl: Ol TC: 4(C-H) + 2(0 = 0) = 4(414) +
2(498) = 1656 + 996 = 2652kJ

{5 IS: 2(C = 0) + 4(0-H) = 2(799) +
4(463) = 1598 + 1852 = 3450kJ

AH = 2652 — 3450 = —798k]J

. By AT ¢ PO UREF T fieq w(s;
&g frerst 7a (Srefelma s 7@)-a9
AR (Depends only on the initial and
final states; an application of the law of
conservation of energy (1st law of
thermodynamics))

AP (TS 37 0, 9L A6 o<
TUHS, O3 (6 AH vy [RS8 Teofitma
AT ¢ YOS WFR THF o Ca, WErre!
T2 T 73 | Gff T *fee freret S
(S TefmIa 22s 3a)- @918 GG et |

4, 2.87

Jragt: 1 @FTe-93 & [HY] = vK, x C =
V1.8 x 1075 x 0.1 = 4/1.8 x 10-6 = 1.342 x
10 M

pH = —log(1.342 x 10-3) = 2.87

. 4.56

JrPl: NaOH, CH;COOH-UT ANt [Kifww e
CH;COONa (ofF I3 | tofF 28T
CH;COONa = 0.2 mol, 9¥*8 CH;COOH =
0.5 — 0.2 = 0.3mol | @6 G IFT &I |

pH =4.74 + log (32) = 4.74 — 0.176 = 4.56

4T

JIP: (& HCL = (T NaOH = 0.05 x 0.1 =
0.005 mol, FI #IfrsNe LG =< @M= w6
T2 ¥Y NaCl (3195 AFTC-33e] -9 o13¢))
Cofx =, A FRGITIERT SR A 1 SR pH =7 1

. 4.74

JYPt: SFNPAE CH; COOH 8 CH;COONa
TORA TG A T FCN, O S F2ATS (
L) TR ACE | (T JICTIY
A SRR pH @Y @3 Sites SoF foq

0.

8o.
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8V,

A, I SHERPA pH AN iAo Qs —
«f63 AT 930 gyl ¢y

<, pH=10.98

JrPt: [OH | = K, x C =

V1.8 x 10-5 x 0.05 = v/9 x 10-7 = 9.49 x
104 M

pOH=—10g(9.49 x 107*) = 3.02,
pH=14-3.02=10.98

. —20kJ

I (RETR @ A ST (@9 TR0
A—B— C,SI2 AH(A — C) = AH; +
AH, = 30 + (—50) = —20kJ

4. 6.98

Jrt: A HCL-99 99% (1 x 10-8 M) 2i1fF=
e [H] (1 x 1077 M)-99 9eI1% 32 9,
O3 AIfE Fos- STt SLorF 41 AT A |
AfGF AMF: [H)2 — C[HT] — Ky = 0

[H+] _ C+\/C22+Ww — 1><10’8+\/1><é()*16w ~
1.05 x 10" M

pH = —log(1.05 x 107) ~ 6.98 1 <& pH 7-93
ST <9 209, 68 8 =RI

. HCO;

JrYt: HCO; (B WiF FCF CO2~ (Tl F14)
SO FACO AT, QKA (2B &2 FCH HyCO;
(ST AfTT) 2o FATS A | ©12 «@ft
Toq I Nat @ Ol [fEey ¢=1tgha o, @=
CH,-93 (S @FTe-FF €3 (713 |

<. 2.22

JrGl: [H] = VKo x C =/1.8x 104 x 0.2 =
V3.6 x10°5=6.0x103M

pH = —log(6.0 x 1073) = 2.22

3. —75.1kJmol

JRT: AHyeaction = [AH(CO2) +

2AH;(H,0)] — [AH;(CH,) + 2AH;(O5)]

—890 = [(—393.5) + 2(—285.8)] — [AH;(CH,) +
0]

—890 = —965.1 — AH;(CHy,)

AH;(CH;) = —965.1 + 890 = —75.1kJmol *

<, 12.30

PIYt: G HC1=0.020 x 0.1 = 0.002, (T KOH
=0.030 x 0.1 = 0.003 | & KOH=0.003 —
0.002 = 0.001 mol, (1B ATSF=50 mL=0.05 L
[OH"] = &8¢ = 0.02M, pOH=—10g(0.02) =

1.70, pH=14-1.70=12.30
4. pH = 6, 9207 (pH = 6, neutral)
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JrPE: [H'] = vKy = VI x 10712 =1 x 107 M,
2 pH = 6 1 W8 pH < 7, 78 @2y [H] =
[OH "] ©I2 /i 3¢ AFRIFeIT fA=e= —
S e A Fos-aRegel I (A
K, (ACS A, T =00 f9a pH 01 T3 |

2.3

JrYt: HCl 930 A9 @ffe, o3 [H') =
0.001M =1 x 103M I pH = —log(1 x
1073) =31

3. [H] =1 x 1011 M, pH=11
IR (1] = oy = L5 =1 x 107 M

pH = —log(1 x 10~1) =111

<, I (B &2 FCF (Which accepts a
proton)

JrYl: ITECT-AATS O AL, I ZCE
(A5 3Tl (H* AZEFIRY), 9F QT 2@
(2B Wrel | O3 FeTel AT T SCGH (5T
JiolF, IS GTO OH~ =TI T+ “migs (@9
NH;) % 201 [eafvs 20 #i|

<, A wAfqatel @fTe 11 19 @i 9 pH-
O3 TSI Ko (Significant change

in pH upon addition of a small amount of
acid or base)

JrYyt: TR I ARTS Q6 g3e @fre @
S S FE LG @F 6 7 FF 8 7
SR @FTTeE NI Af5S | Gre ANy A
QfTe A1 FIF (@19 I GO pH-9F
T “fqqeq afer@iy F@ @ pH 2R

[EGRUSH



