1.20

1.22

1.27
1.30
1.31
1.32

1.35
1.36

2l S B

18(!

~15x10*g,1.25%x10*m
@ 4.8x10° (i) 2.34 x 10° (iii) 8.008 x 10°® (iv) 5.000 x 10*
(v) 6.0012 x 10°

@ 2 (i 3 (iii) 4 (iv) 3
wv) 4 (vi) 5
@ 34.2 () 10.4 (iii) 0.0460 (iv) 2810

UIFE - @
(10° mm, 10 pm)ict® () (b)
(10° kg, 10° ng):? (i)
(10 L, 10* dm?):s? (i)
6.00 x 10" m =0.600 m
<L/ A <6t/B 0
‘Ld,gf“B (iv) uf—pxﬂ}g (i)
<UrfA M
428.5g (i) 2571 g (i)
_di“_/.(%‘ S S i 5715 g (i)
Ao
@ 2.87x10"pm () 1.515x 10°s (i) 2.5365 x 10°kg
1.99265 x 10™g
M 3 i) 4 (iif) 4
39.948 g mol
(17.8286 x 10 (i) (~/13 (i) (+13.131 x 107 ()
csz,JmsJULmzz.o g mol’l&g{/)’?CH Jvb Jé <l
0.94 g CaCoO,
8.40 g HCI
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1.21

1.23

1.24

1.26

1.33
1.34



269 e
24¢1

2.1 (@ 1.099 x 10* ul}g’ (i) 5.48 x 107kg, 9.65 x 10'C
2.2 i 6.022 x 10240‘}?1
() (a) 2.4088 x 10% v (b) 4.0347 x 10° kg
(i) (@) 1.2044 x 10* C)e}/‘. (b) 2.015 x 10° kg
2.3 7,6: 8,8: 12,12: 30,26: 50, 38
2.4 @H cCl (i U (iii) Be
2.5 5.17 x 10" s, 1.72 x 10°m™
2.6 (@i 1.988x 10'*J (i) 3.98x 10"°J
2.7 6.0 x 10°m, 5.0 x 10°s' and 16.66 m™
2.8 2.012 x 10"°uLs
2.9 (i) 4.97 x 10 J (3.10 eV); (ii) 0.97 eV (iii) 5.84 x 10°m s™
2.10 494 kJ mol"

2.11 7.18 x 10"s™

2.12  4.41x 10%s™,2.91 x 10™°J

2.13 486 nm

2.14 8.72x10%J

2.15 15 L2317

2.16 () 8.72x10%J (i) 1.3225 nm
2.17 1.523 x 10°m™’

2.18 2.08 x 10" ergs, 956 A

2.19 3647A
2.20 3.55 x 10"'m
2.21  8967A
2.22  Na*, Mg™, Ca*; Ar, S and K’
223 ({) @ 1s° (b) 1s*2s”2p% (0 1s’2s’2p° (d) 1s°2s°2p°
224 n=5
225 n=31=2 ml=-2 1.0, +1 +2(3L13))
2.26 (i) 29()3’5{’
2.27 1,2, 15
228 () [ m,
0O O
1 -1,0,+1



2 -2,-1,0,+1,+2
(@ !l =2;m,=-2,-1, 0, +1, +2
(iii) 2s, 2p
2.29 (@) 1s, (b) 3p, (¢) 4d and (d) 4f
g (@m0 eta)
U2 o) U116 (@
2.33 n=2ton=1
2.34 8.72x107%J
2.35 1.33x10°
2.36 6 nm
2.37 (a 1.3x10°pm (b) 1.23 x 10°
2.38 1563
239 8
Br S (ot (Deflect & 571ad (Bt . = iKee b b S Kusd G 6 S msfebiok
-JM&!EJ&UELD@/?&?{UK@@
“Lanﬁ)ﬁﬂéﬁ;ﬁu‘ﬁl’gn%»ﬁ,«z:Jnub{;!ﬁgfuilf;{uﬁuf(gﬂﬁiﬁ/}’gn‘g:wg
2.42  YBr
2.43 et
2.44  EFe™
FM > ds s G# >Uf s U2 KK
246 3.3x10°J
247 (a) 4.87x 10" s b) 9.0x10°m  (0) 32.27 x 102°J
(d) 6.2x 10"
2.48 10
249 8.28 x10'°J
2.50 3.45x 10%2J
2.51 (a) 652.46 nm AU
(b) 4.598 x10's' S Els
(©) 929 x 102 g Ju {1195, 4.516 x 10 ms SIS AS D1 hat b
2.53 448 eV
2.54 7.6x10%eV
S‘C/Q"/J
2.56 434 nm
2.57 455 pm
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2.30
2.31

2.40

2.41

2.45

2.55



271

2.58
2.59
2.60

2.62
2.63
2.64
2.65
2.66

2.67

5.1
5.2
5.4
5.5
5.6
5.7
5.8
5.9
5.10
5.11
5.12
5.13
5.14
5.15
5.16
5.17
5.18
5.19

9.89 ms™
332 pm
1.51 x 10" m

v) < (i) = (iv) < (vi) = (iii) < ()
4p

M 2s (i) 4d

Si

(@ 3 (b) 2

d 4 (e) zero
16

2.5 bar

0.8 bar

70 g/mol

M, = 4M,

203.2 mL

8.314 x 10* Pa
1.8 bar

3g/dm’

1249.8 g mol™
3/5

50 K

4.2154 x 10% ul}g!
1.90956 x 10° JL-
56.025 bar
3811.1 kg

5.05L

40 g mol™

0.8 bar

(iii) 3p

() 6

53(1

=\

-~ {c&?ﬁﬁuﬁﬁ?fzﬁdf‘e Juiie/" 2.61



6.1
6.2
6.3
6.4
6.5
6.6
6.7

6.8

6.9

6.10
6.11
6.12
6.13
6.14
6.15
6.16
6.17

6.20

6.22

7.2
7.3
7.5

(i)

(iii)

(i)

(iii)

(@)

(iv)

q=+701d
w=-394J (« L UP¥L 5L 8 5)
AU = 307dJ

- 7415 kJ

1.067 kJ

AH = -5.65 kJ mol™
-314.8kJd
AH=-778 kJ
-46.2 kJ mol™

- 239 kJ mol™

326 kJ mol™

AS >0

200 K

-55.27 kJ mol™!

Qouee = + 286 kJ mol™
AS,. =959.73J K

12.229
2.67 x 10*
(i) 4.33 x 10" (i) 1.90

272

63(1

(Ut ol (Fe L ot gt L e Fas sl dneb diime Fan - 618

< u.‘.'/UU Py (Spontaneous) Jf]lJl.;,:O. 164 kdJ, 6.19

< 3 JEFL(UDNo, e F (DN 621

76(1



273

7.6
7.8

7.10
7.11

7.14

7.16
7.17

7.20

7.22
7.23
7.24
7.27
7.30
7.31
7.33
7.34
7.35
7.36
7.37
7.38
7.41
7.42
7.43

7.45

7.46

1.59 x 1075
[N,] = 0.0482 molL", [O,] = 0.0933 molL", [N,O] = 6.6 x 10" molL"
J»0.0178L Br,s1J# 0.0355 L NO

7.47 x 10" M
4.0

_‘Luﬁ’uﬁ&wal?J@fuf@)c =2.97 x 10°.
0.44

HEUr0.068L L rL,uH,
[I,] = [CL,] = 0.167 M, [IC]] = 0.446 M
[C,Hgl,, =3. 2 atm
[CH,COOC,H,][H,0] / [CH,COOH][C,H,OH] (i)
-L“nufd’lpu/w?“im‘%(;}{c/ﬁgf Q, (iii) 3.92 (ii)
(L £ U5)0.02 mol L
[P.o] = 1.739atm, [Pco,] = 0.461atm.
e b d L Fepoly pJois
3x 10" mol L
0.149
a) - 35.0kJ, b) 1.365 x 10°
[Puleg = [Ponle, = 2.5 x 10 bar, [Py] = 10.0 bar
b) 120.48
[H,]., = 0.96 bar
2.86 x 10 M
5.85 x 10
NO,. HCN, ClO,, HF, H,0, HCO;, HS"
BF,, H*, NH;
F, HSO,, CO>
NH,, NH;, HCOOH
2.42
1.7 x 10*M
F=15x 10", HCOO=5.6 x 10", CN'= 2.08 x 10°
100= XUt EorTer $1= 2.2 x 10° = 4.47 x 10°  7.44
[HS]= 9.54 x 10®, in 0.1M HCI [HS] = 9.1 x 10°M, [S*]= 1.2 x 10™®M, in 0.1M HCI [S*]=
1.09 x 10°M
[AcT= 0.00093, pH= 3.03

s

7.9

7.18

7.19

7.21



-

7.47
7.48
7.49
7.50
7.51
7.52
7.53
7.54
7.55
7.56
7.57
7.58

7.62

7.65
7.66

[A]=7.08 x10°M, K,= 5.08 x 107, pK,= 6.29

a) 2.52 b) 11.70 ¢ 2.70 d) 11.30
a) 11.65 b) 12.21 ¢ 1257 d) 1.87

pH = 1.88, pK, = 2.70

K, =1.6 x 10°, pK, = 5.8

0=6.53x 10" K, =2.35% 10°

a) 0.0018 b) 0.00018

o = 0.0054

a) 1.48x10"M, b) 0.063 ¢ 4.17 x 10°M d 3.98x 107
a) 1.5x10"M, b) 10°M, ¢ 6.31x10°M d 6.31x10°M

[K'] = [OH] = 0.05M, [H'] = 2.0 x 10"°M
[Sr*] = 0.1581M, [OH] = 0.3162M , pH = 13.50
J:di}?rd/HCI:0.0l M:o = 1.63 x 102, pH = 3.09. o = 1.32 x 10
= 0.0457 26/T K, =2.09 x 10
=2.36 x 107 24 Kf,ég.,,t’pH =7.97.

K, = 1.5 x 10
~Ut JFS L1 NH,NO, KF<NaCN, NaNO,«(jf J}ﬂ 4JNaCl, KBr
pHSUF_EL 1= 2.87 () -1.94 SU¥_iZpH (@
pH=6.78
a) 11.6 b) 7.00 o 1.3

ol Ag= 1.30 x 10°M S = 0.65 x 10" Mgs
fc;/,,/Ur‘JS =1.1x 10’5Mfc:/,,/U)’JCrOf’ = 0.65 x 10*M
1.1 x 10°Mice o9 Llr e U Ushs Croz i Ba XL T X | 245 = 1.39 x 107° M
a,)JJ}"d/ Fe™ = 1.39 x 10'°M; C(,/U}”J [OH] =4.17 x 107°M
X155 S = 1.59 x 10°M; el Pb* = 1.59 x 10°M
U = 8.18 x 10°M; 13570l S = 2.24 x 107°M;
;f"m/d/ Hg)' = 2.24 x 107°M and a,zﬂ/d/ I'=4.48x 10'°M
91.9:c MJQ}Z/U/JQU;I%{% Sorls Gl s Sk
uj % (Precipitate) —»~ J}’/
_La.(,:g J?D)LJ bf3.317/?pH[ (Silver Benzoate)a,bj'.?/}’
-&2.5x% 10°Meg Uy oslicnslJ JJ}L;
H 2.435&&
- J}'Z (Precipitation) ..{/" LJ: J}L; j{,/}K f:,@/
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7.59
7.60
7.61

7.63
7.64

7.67

7.68
7.69
7.70
7.71
7.72
7.73
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