Engineering Daily Exam-05 [Set 02] — 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 ¢o T TS (G2 f[AfeFane (@9 BF; + NH;)
S. < 75ml e e e g s« o
PrPl: (5T KOH = 0.030L x 0.2M = 0.006 mol . 9, 4.89
| ¥ (T HN 05 = G KOH = 0.006 mol JIH: NaOH (17 T ©f CH;COOH-GF
V (HNO3) = §3§ = 0.075L = 75 mL A R $@ CH,c00 -9 “Afere z3:
P 374 CH3;COOH + OH™ — CH3COO™ + Hy0
JY: (T ICTIL FNFAL: pH — T8 CH;COOH = 0.3 — 0.05 = 0.25 mol, T
CH3;COONa = 0.3 + 0.05 = 0.35 mol
K, + log (ol ) = 3.74 + log (&) = 3.74 + s
g 37:g (#) 8 (51) pH = 4.74 + log (238) = 4.74 + 0.15 = 4.89
| 0. B, —136kJ
©. 3, e Bahge 2@ H+ (A H,0+) 9 . oy R = (1) + (i) — (i)
TR~ B¢ (Which dissolves in water to ) '
produce H+ (Ol' H3O+) iOIlS) AH = AH; + AH3 — AHy = —1400 + (—286) —
JrYt: AR ©g TR, GfTe 2@ @ (~1550) = —1361J
g T TR B0 TArge 2@ H+ (I Hy0) 3. 4, A @ 7 efzweel [ifere 2 (Because
S TRA BCF | 93 OGL @ﬂ%ﬁﬁﬂ {q they fully dissociate)
T TS | JIY!: AP TS A G QI A6 78T
8. 4 363 QTG @ SIF SR FIF (I G FIF @ O F
o TR @fTT)-qF A AP LTS, A
JrPl: HCL @9 FECHT O HCOO—-EF A H+/OI){‘ e TS AT | W’u‘]ﬁ{'@
Hi 'fh‘] TCﬁO%?{OOH'“q ReT® 28 HCOO™ + 1 syl Refers zea aum g
- Cof 27 1, ©12 ST «fSTe AR @Il TS
T4 HCOOH = 0.4 + 0.05 = 0.45 mol, T H;\j < @?;WW oifirafs 21
HCOONa = 0.4 — 0.05 = 0.35mol P ' '
pH = 3.74 + log (382) = 3.74 — 0.11 = 3.63 3R ¥.11.00
P [OH ] = vKp x C =1 x 105 x 0.1 =
€. ¥, —542kJ
VIX106=1x10"3M
w594k3®@a@:ﬂ ~H+F —F =436 + 158 = DOH — 3, pH — 14— 3 — 11.00
7S IT: 2mol HF - 26 H — F 3T = 5. ., —2876.7k]
2(568) = 1136 kJ Iz AHeaction = SAH; (TM) —
AH = 594 — 1136 = —542kJ SAH, (i)
o U oss = [4(—393.5) + 5(—285.8)] — [(—126.3) + 1(0)]
) = [~1574.0 — 1429.0] — [—126.3]
JrYt: 11 @iieed & [H] = K, x C = |
TIN5 03 — VX T0 — 2.8% x 10-3M — —3003.0 + 126.3 = —2876.7kJ
pH = —log(2.83 x 107%) = 2.55 58. ¥, 1.70
A T 110k JrPl: HN 05 A6 Aqel GfTe, ©i% [H+] =
W- e R = (3) — (i) 0.02M | pH = —1og(0.02) = 1.70
AH = AH, — AH, = —394 — (—284) = —110kJ 3¢ . —239.1kJmol '
b. 2, T 30ERG (SG 2429 ¢ (Which accepts P Abreaction = [AH;(CO2) + 2AH: (H20)] -

an electron pair)

JrYt: T3 TG FATIRT, GFTC 20! TETHET (ST
ABTS! G FH e BEFI (SN Wel | @3
32%a] FACCT-FICIE ©led (TS 2, Il

[AH¢(CH3;0H) + 3 AH;(0,)]
—726 = [(—393.5) + 2(—285.8)] —
[AH;(CH;0H) + 0]

—1726 = —965.1 — AH;(CH;0H)
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AH;(CH3;0H) = —965.1 + 726 =
—239.1 kJmol !

<, AH &4 AT ¢ Fuie 993 §oe fie
T, TGS! #1247 TF 77 (AH depends

only on the initial and final states, not the
intermediate pathway)

JrYt: T S (state function) LEE w0
20 @ Wi vy B AT ¢ pos 9<EE
Tof7 1o 5w, Rffs (pie #1tel qebez o
Tofg 77 1 ©18 @2 R qzsdiee! 31 9T
41T Y018 (W6 AH G458 AT — b RO
s fefg

<. 1.30

PPl S HCL = 0.025 x 0.2 = 0.005, (NS
NaOH = 0.025 x 0.1 = 0.0025 | S<&*[8 HCl =
0.005 — 0.0025 = 0.0025 mol, (1B AR =
50 mL = 0.05L

[Ht] = %325 = 0.05M, pH = —log(0.05) = 1.30

<. 11.70

JrPl: KOH A 1K, [OH ] = 0.005 M |
pOH = —log(0.005) = 2.30

pH = 14 — 2.30 = 11.70

4, —178kJ

HIY: ST @ g e
ffee AH, &1 [Rfee AH-9GF 719 W=
&g oo rza 201 918 AH = —178kJ
(STt f&femm) |

9. 12.05

Pl S HCL = 0.020 x 0.1 = 0.002, (NS
NaOH = 0.025 x 0.1 = 0.0025 | S_&*8
NaOH = 0.0025 — 0.002 = 0.0005 mol, C1B
ST = 45 mL = 0.045L

[OH"] = %% — 0.0111 M, pOH =
—10g(0.0111) = 1.95, pH = 14 — 1.95 = 12.05

¥, fAfeifS Siv1arR) (stef c=erFIat) (The
reaction is endothermic (heat absorbing))
Y AH LTSS W TLATAS e[
fafraea gemm @, wefie S (A
BB o+t e 21— «fb wrelan?t ffern
AH e 2 © St (At ff= 3¢ |

4. 292.5kJ

Jrgt: TFF SR 4 mol N H, R Faca
1170 kJ St [957® 27, ©12 1 mol- 93 & =

L% —292.5kJ
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PPz (T HBr = (N KOH = 0.030 x 0.2 =
0.006 mol, FT #Ifsr1el QG =)< 2= =B
Q3R 8¢ K Br (3196 UfTG-31<% FH14-«1 #q¢))
ol 27, A RIS CGENBR A 91 1 ©18 pH = 71

9,227 x 1071
JA: K, x Ky, = K,

—14
Ko = & = 15097 = 227 x 107"

<, pH=8.37 (FI9%) (pH=8.37 (basic))
JIL: el f[9ee 7 HCOOH, HCOON a
-4 AfRTS 2T | TGl ToTg = 25202 — 0.1 M |
HCOO~ /I3 A 2GR FCF:

Kp = % = LA0o 556 x 107!

[OH"] = vKp, x C = v/5.56 x 1011 x 0.1 =
2.36 x 10-6 M

pOH = 5.63, pH = 14 — 5.63 = 8.37

¥, 0kJmol !

J: TSI, I G A ot
TIB (25°C, 1 atm-4) T 2159 S5 (AH,°)
N 49— AN 0,(g), Ha(g), C(ATFIZE) |

G FCA AH "I GNETE AH; *Mi *+
IRGISERISECERE

<. 6.88kJ

JIP: (AT HNO; = AT KOH = 0.3 x 0.4 =
0.12mol

(G ©17 = 0.12mol x 57.3kJmol ™ = 6.88kJ

F.8x10°°

Jl: K, = % ~ Ca? ((ARY o 44 (R0)
K, = 0.2 % (0.02)2 = 0.2 x 0.0004 = & x 10
<P. +0.4kJ

JT: (RO QAT ICE: S (7<) —

S (WeAfsfe) = [S (") — S02] — [

S (VAIFEAF) — SO,]

AH = AH; — AH, = —296.8 — (—297.2) =
+0.4kJ

<, 22 o[t (Methyl orange)

Jrt: e QPTS-YEel HIF BIZG*-« GeTre!
e o4 3¢t (@99 N H,Cl) QE0GERHm
0 T &I (pH & 5-6) tofF FeF | iz
S pH AN (3.1-4.4) @2 AR Iz
T @b ToRw, 8 I (pH S
8.3-10.0) RSl fAd S @103 Al 2I7 96
A A =1, ©18 UfS TS |

<, 1:10 (FR9: @) (1:10 (salt:acid))
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T pH = pK, + log ( )
kil
3.74 = 4.74 + log ({5 )

e\ g
log<[ })_ 1 =01
©I2 7139 @f7E = 1:10

4. 6.89

Jrt: QLITT HC1-93 999 (5 x 10-8 M) 2R
e [H*] (1 x 1077 M)-93 QeI 333 9,
T2 A Fo3-qRAITAt STor T AW A
AfGF AMFR: [H)2 — C[HY] — Ky = 0

[H*] = SO ~ 198 x 107" M

pH = —log(1.28 x 10~7) ~ 6.89 | 9<i& pH 7-9%
A T 203, 68 FAE — log(5 x 1078) =
7.30 I N

F. 464 kJmol !
PrPl: O TT = 4(C — H) +2(0 = 0) =
4(414) 4 2(498) = 1656 + 996 = 2652kJ
© I8 =2(C =0) +4(0 —H) =2(799) +
4x = 1598 + 4x
AH = 2652 — (1598 4 4x) = —802
4x = 2652 — 1598 + 802 = 1856 — x =
464 kJmol

F.[HT] =5 x 107" M, pH=10.30

L [H] = F = L0+ =5 1071 M1
pH = —log(5 x 107') = 10.30 |
AL HPOy;

JrYt: HyP O (15 WiF F¢3 HP 02 (STt
FIE) I FACS A, T (2T &2 I
H3P O4 (T35 @fF7E) o107 340 oI1td 1 o2 «fs
TOG | Nat @ K+ [fEd (3564 @R, 99
CH,-93 (FI! @FT8-F1g € (713 |

<. 6.81

P [H] = VK = V2.4 x 1014 = 1.55 x
10~ M, ©18 pH = —log(1.55 x 10~7) = 6.81 |
@R [H] = [OH ], AN ©78 IFRTFeIE
o=cors |

. —25kJ

YYt: (RET TG A IAST (@1 5 I
A B C,SI2 AH(A - C) = AH, +
AH, = 45 + (—70) = —25kJ

<. 2.09
JrPT: [HY) = VK, x C =

V4.5 x 1074 x 0.15 = 1/6.75 x 10-5 = 8.22 x
103 M

pH = —log(8.22 x 10~

3) = 2.09

5. ¥, pH=11.77
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I [OH ] = /K, x C =

V4.4 x 104 x 0.08 = v/3.52 x 105 = 5.93 x
103M

pOH = —1og(5.93 x 10~
2.23 = 11.77

4, 9fTC @ SIF SR FICAF TCLS (GG
AfNC) T (On the concentration

(total amount) of the acid and its

conjugate base)

J: AT FA©! 0O (@RI T FOFP
TS A1 FF (<9 R pH-F SO
e zre a1 ot #itd | «fb e «fvre ¢ o=
AR RS (NG q0gd (SAfawieeta) Toi7 fres
I — FTg (A 20 AT A ([ 7,
AP FE SeeiTs 1-a9 TR 20 el

5!'@/1“55‘2?[ |

3. —221kJ

AL =7 & = 2x (i) — (i)

AH = 2(—394.1) — (—568.0) = —788.2 +
568.0 = —220.2kJ ~ —221kJ

3) =2.23, pH = 14 —

<4, 8.8

JrYt: QI ST (SIS & pK, + pKp, =
pKy = 14 (25°C-9) |

pK, =14 — 5.2 = 8.8

. 4.74

JrJt: ST A CH;COOH 8 CH;COONa
TS TG AN T FC, OIR O o211 (
) wferafee 2ee | (ReReH-QeTeRiL
T S pH @Y G2 TSR T o
FCF, SR TP pH 2 GG 2T |

¥, 20mL

RJF: (&1 Ba(OH), = 0.040 x 0.05 = 0.002 mol
| Ba(OH), &f® @9t 2f6 01~ 77, ©13 e
OH~ = 2 x 0.002 = 0.004 mol

2T (NS HCL = (NS OH~ = 0.004 mol

V (HCI) = ¥ = 0.02L = 20 mL

<, SN B94F (25° C-9 A3 I TS

(On temperature (this value applies at
25°C))

I K, x K, = K, TF (& pK, + pK;, =
pK,, NS AR | @ACRY K, OI7QIS AT
Af7afe® 27 (25°C-A K, = 1 x 1014, ©I3

pK, = 14), S12 pK, + pKy, = 14 M ey@
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25°C SR SEy; Siefal 2fFafe® 20
q3 TR Hifgafee 31 |

. 1.00

JIPl: I HCL = 0.050 x 0.3 = 0.015, (NS
NaOH = 0.050 x 0.1 = 0.005 | SR8 HCl =
0.015 — 0.005 = 0.01 mol, (VB TS =
100mL = 0.1L

[H*] = %% =0.1M, pH = —log(0.1) = 1.00
. 10:1 (FR9: @) (10:1 (salt:acid))
Yrt: pH = pK,, + log (E%)

7.35 = 6.35 + log (g%)

log ({Fg) =1 (Fg = 10

©I2 F: qTE = 10: 1
<. pH=7.94
JIYL: K (F ) = Ko = LU — 15251071

[OH"] = VK, x C =+/1.52 x 1011 x 0.05 =
8.70 x 107" M
pOH = 6.06, pH = 14 — 6.06 = 7.94

<, 3.44

PPt (I HCOOH (GNB) = 0.030 x 0.1 =
0.003 mol, GT¥T NaOH (1% = 0.010 x 0.1 =
0.001 mol

98 HCOOH = 0.003 — 0.001 = 0.002mol,
tsfs HCOONa = 0.001 mol

pH = pK, + log (%) = 3.74 + log (330) =
3.74 — 0.30 = 3.44

<. pH=5.13

Jrt: NH,Cl-99 NH, S 2 e
FBCGENRIT FCF TR B39 Lofd I |
Ko(NH[) = Ko = LA0% — 556 x 10710
[Ht] = VK, x C =+/5.56 x 1010 x 0.1 =
7.45 x 10°°M

pH = —log(7.45 x 107%) = 5.13




