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12803 1844 14647

3560 753 4313

1 4 5

16364 2601 18965

A 53 0.32 18 0.69 71 0.37

B 298 1.82 56 2.15 354 1.87

C 2875 17.57 568 21.84 3443 18.15

S 8320 50.85 1151 44.25 9471 49.94

F 4818 29.44 808 31.06 5626 29.67

16364 100.00 2601 100.00 18965 100.00
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(A) (B) (C)
 

(S) A+B+C+S (F)

995 7 0.70 41 4.12 230 23.12 446 44.82 724 0.73 271 27.24

898 4 0.45 23 2.56 201 22.38 446 49.67 674 0.75 224 24.94

398 1 0.25 11 2.76 65 16.33 214 53.77 291 0.73 107 26.88

835 0.00 8 0.96 111 13.29 412 49.34 531 0.64 304 36.41

380 1 0.26 9 2.37 70 18.42 182 47.89 262 0.69 118 31.05

431 1 0.23 5 1.16 62 14.39 222 51.51 290 0.67 141 32.71

450 1 0.22 8 1.78 75 16.67 222 49.33 306 0.68 144 32.00

456 9 1.97 26 5.70 125 27.41 192 42.11 352 0.77 104 22.81

317 2 0.63 7 2.21 65 20.50 151 47.63 225 0.71 92 29.02

555 8 1.44 14 2.52 126 22.70 255 45.95 403 0.73 152 27.39

105 0.00 5 4.76 13 12.38 47 44.76 65 0.62 40 38.10

130 2 1.54 4 3.08 24 18.46 64 49.23 94 0.72 36 27.69

113 0.00 3 2.65 15 13.27 60 53.10 78 0.69 35 30.97

79 0.00 1 1.27 10 12.66 36 45.57 47 0.59 32 40.51

431 3 0.70 13 3.02 104 24.13 189 43.85 309 0.72 122 28.31

390 2 0.51 5 1.28 57 14.62 191 48.87 255 0.65 135 34.62

243 1 0.41 5 2.06 47 19.34 80 32.92 133 0.55 110 45.27

968 3 0.31 17 1.76 159 16.43 502 51.86 681 0.70 287 29.65

270 1 0.37 7 2.59 48 17.78 134 49.63 190 0.70 80 29.63

602 2 0.33 2 0.33 65 10.80 281 46.68 350 0.58 252 41.86

220 0.00 5 2.27 31 14.09 100 45.45 136 0.62 84 38.18

397 1 0.25 6 1.51 76 19.14 230 57.93 313 0.79 84 21.16

271 1 0.37 8 2.95 56 20.66 141 52.03 206 0.76 65 23.99

713 2 0.28 22 3.09 139 19.50 369 51.75 532 0.75 181 25.39

469 0.00 5 1.07 49 10.45 261 55.65 315 0.67 154 32.84

11116 52 0.47 260 2.34 2023 18.20 5427 48.82 7762 69.83 3354 30.17
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0 0.00 18965 100.00

2 0.01 18965 100.00

20 0.11 18963 99.99

159 0.84 18943 99.88

739 3.90 18784 99.05

2496 13.16 18045 95.15

5682 29.96 15549 81.99

6841 36.07 9867 52.03

2922 15.41 3026 15.96

104 0.55 104 0.55

0 0.00 0 0.00

         

31 - 40

5682 29.96%

15549 81.99%
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1, 4 65% 3 44%

6 62% 7 12%

18 56% 23 21%

32 65% 34 9%

45 57% 40 10%
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1 2 3 4 5 Missing 
1 2 9.64 65.30 12.05 4.46 7.83 0.72
2 5 19.16 12.89 10.48 10.72 46.63 0.12
3 5 5.18 10.00 7.47 32.41 44.34 0.60
4 2 19.04 65.18 4.58 10.12 0.84 0.24
5 3 7.95 6.39 34.46 9.88 41.08 0.24
6 4 16.87 9.52 2.65 61.93 8.80 0.24
7 2 13.61 12.05 25.66 33.86 13.49 1.33
8 3 11.69 4.58 47.47 15.06 20.96 0.24
9 5 8.43 14.10 4.58 12.17 60.72 0.00
10 2 2.05 60.96 13.61 4.70 18.07 0.60
11 3 6.39 30.96 50.00 8.55 3.61 0.48
12 5 17.47 2.05 3.13 15.06 62.17 0.12
13 3 4.22 10.24 59.76 8.19 17.11 0.48
14 4 12.17 11.81 10.60 15.90 49.16 0.36
15 3 12.29 19.28 32.89 19.52 14.70 1.33
16 2 4.70 59.28 5.66 9.40 20.60 0.36
17 1 39.64 8.31 5.66 31.93 13.98 0.48
18 2 10.84 56.14 20.00 9.76 2.77 0.48
19 4 14.22 13.98 14.46 49.76 6.87 0.72
20 3 18.67 3.37 54.58 9.28 13.73 0.36
21 1 27.83 10.96 13.01 8.19 39.40 0.60
22 3 9.88 21.20 41.93 19.28 6.27 1.45
23 2 52.05 21.33 5.18 17.35 3.98 0.12
24 2 5.06 47.47 8.67 10.84 27.23 0.72
25 5 6.63 13.73 14.10 32.41 32.65 0.48
26 3 6.75 13.01 47.11 13.25 19.40 0.48
27 4 12.17 24.46 18.80 35.90 7.83 0.84
28 4 30.24 11.81 13.37 31.33 12.77 0.48
29 5 16.02 4.22 6.51 14.10 59.04 0.12
30 4 19.04 5.30 2.41 61.81 11.33 0.12
31 3 9.04 13.73 62.89 2.05 12.05 0.24
32 3 11.69 8.92 64.82 12.89 1.20 0.48
33 1 39.52 17.47 21.20 17.71 3.49 0.60
34 2 50.00 9.40 17.95 19.52 2.41 0.72
35 2 4.82 18.55 3.25 42.77 30.36 0.24
36 1 46.27 17.35 9.76 17.35 8.31 0.96
37 4 4.46 30.00 5.30 48.55 11.20 0.48
38 4 6.99 2.17 7.71 39.28 43.61 0.24
39 4 8.19 8.19 22.65 50.72 9.88 0.36
40 5 2.53 6.99 74.34 6.14 9.76 0.24
41 1 19.88 31.08 15.18 26.75 6.02 1.08
42 9.76 18.55 18.55 33.01 19.04 1.08
43 3 16.51 19.76 34.70 14.82 13.25 0.96
44 5 4.58 44.22 23.01 8.92 19.04 0.24
45 3 4.22 16.87 56.63 6.51 14.82 0.96
46 5 11.45 27.95 26.27 21.20 12.41 0.72
47 4 0.96 42.89 12.29 38.92 4.58 0.36
48 4 19.04 33.86 10.84 14.46 20.96 0.84
49 1 16.27 36.51 5.54 17.59 23.86 0.24
50 2 20.12 40.60 14.10 8.80 16.02 0.36

*  
* Missing  
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R COO¯ Na+ -
R COO¯ CH3

 -

O2
O2

O2

 O2 =  8
10 molmin-1

                =   0.8 molmin-1

 KClO3 

 2 KClO3 (s) → 2 KCl + 3O2 (g)  O2 KClO3 

 O2 3 mol → KClO3 2 mol

 O2 1mol →  2
3

mol KClO3

 O2 0.8 mol →  23  × 0.8

 = 1.6
 3  = 0.53 molmin-1

O2 
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32.89% 

 5.57kJ HCl 
 1 mol → 55.7 kJ
 55.7 kJ  → 1 mol

 5.57 →    155.7  × 5.57 mol
 
  557

5570
 mol

   110  = 0.1 mol

100 ml = × 100 ml

 0.1 mol =    c 
1000 × 100 dm3    [HCl] = c mol dm-3 

 0.1 =  c
10

 
 
 1 moldm-3  =  c

1.33%

"D" 

B 
A A 
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1
2 AB AC sin 30° =  1

2
 AC AD sin 60°

AB × 12 = AD × √3
 2

AB
AD =  √3/2

 1/2

∴  AB : AD = √3 : 1
AB : AD,  AD : AB 

1:√3

Σ f ixi

  Σ f i

Σ f ixi

  Σ f i

1 + 4a + 6 × 3 + 8 × 2 
 6 + a =  5= 

35 + 4a  =  30 + 5a
∴   a  =  5
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 1 4 4 4 4    6 6 6 8 8
             
             5

4 + 6
   2 = 5 a + 6

   2 a 

magnetic media
Optical media Solid media

CD ROM  Hard disk)

Tools
Edit Tool

Find preferance

Features

Tools 

Email
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Email
Email 

(trial and 
error)

=   12 Fe F = ke

=   Fk  =  e

=   12 F   Fk

       =   12  F
2

k

 X  =   
1
2     F

2

710

 Y  =   12 ×     F
2

2840

      X 
Y

 =   

F2

2 × 710

F2

2 × 2840

=    1710 × 2840

=  2849
710

X 
Y

=   4 
1

X Y X Y 
Y X 
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=   12  mv2

=   
1
2 ρv × v2

=   1
2

ρAV × V2

=   1
2

ρAV3  

Pcos 45˚ - 90 = 0
        P/√2 = 90
        P = 90 √2 N

Psin 45˚ + 180 = R

        
90√2  ×        + 180  = R   1

√2

        90 + 180  = R
        R = 270 N

45˚ 90N

R P 

180N

(5) 
R = mg R = 180N 

P = 90 √2 N R = 180 
N 

P + 12  dv2   =  P1 + 1
2

d (5v)2 

P + 12  dv2   – 1
2

d × 25v2 =  P1

P – 24dv2

   2
=  P1

P – 12dv2  =  P1

B

P P1

A

V

5v 

P1 P - 12dv2 12.4%
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I2 R 
VI 

V I R 

1
R =  1Rs

+   16Ra

1
Rs

1
R = + 1   

Ra
( (

6

Ra + 6Rs

    RsRa

=

Rs Ra

Ra+ 6Rs

R =
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II   

II  

A, B, C D

A  

B, C D

B  

C  

D  

B, C D = 150 x 4  =  600
= 1000 ÷ 10  =  100



- 29 -

II  

m%;sY;h

w
'f

m
d'
i

' 
^W

'f
m

<
& 

ú
N

d.
h

 -
 2

0
17

6
7
 -

 ;
dC

I
K

f
õ

o
h

 i
|

y
d 

ú
o
Hd

j
 -

 II
 m

;
%h

m
%Y

ak
 f

;
dar

d 
w

e;
s w

dl
dr

h
 y

d 
m

%Y
ak

j
,

 m
y

i
q;

dj

m
%Y

ak
 w

xl
h

m
%Y

ak
 f

;
a¯

u
 

m
%Y

ak
f
h

a m
y

i
q;

dj
  



- 30 -

II  

II  

A  

 A. 
 B. 

      
  

A B B A 
A B 
A B 

A B 
A 70 s B 80 s 
A B 
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 p. 

q. 
r. 
s. 
t. 

 
 RNA DNA 

 
 

A = 

b.

 

 

 

 

 

 pH co-factors
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 Saccharomyces cerevisiae/Saccharomyces carlsbergensis 

B 
c.

 NaOH+CuSO4

 

      
  
      

 

C 
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a, b  
c 

(a)(i) 
(b) (viii) 

100
90
80
70
60
50
40
30
20
10
0

(a) (i)
(a) (iii) 

b (ii),   (iii), 
(iv), (viii) 
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a.

 

 2H2O2 (l)  O2(g) + 2H2O(l)

a 

b.

 mcθ (mc∆θ) 

(150 × 1 g ml-1 × 4.2 J ˚C-1 ml-1 × 50˚C) + (100×1 g ml-1×4.2 J ˚C-1 ml-1 × 20˚C)
 = (250 × l g ml-1 × 4.2J ˚C-1 ml-1 × New temperature ˚C)

 = 38˚C

Alternative methods 
Mcθ m1cθ1+m2Cθ2 = m(1+2) Cθ(new) 
m1θ1+m2θ2 = m(1+2)θ(new) =

(150 × 50˚C) + (100 × 20 ˚C) = (250 × New temperature˚C) = 38 ˚C
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02 - b = 

A = 8 ml B = 6 ml C = 8 ml
(04+01)×3 = 

mc∆θ 
   (250 × 1 g cm-3 × 4.2 j ˚C-1 ml-1 × (38-30)˚C)

   = 8400 J 8.4 kJ

= ∆v ml ∆t min = 

A = 8 ml/60 min = 0.13 ml/min

B = 6 ml/60 min = 0.1 ml/min

C = 8 ml/60 min = 0.13 ml/min

= (0.13 + 0.1 + 0.13) /3 = 0.12 ml/min
=  

c
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B 

B

02 - c 

(a)(i) 

(c)(iv) 

100
90
80

70

60

50

40
30

20

10

0
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 (a) (i)  

(c) (iv) 

b (i), c(ii) c(iii) 

mc∆θ 

= 
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05 × 4 =

6.6 cm → 1.782 N 
0.1782kg (0.18kg) 178.2g (180g)

04 + 01)

=            =               =            =  1.82   w
w-w1

 180
  99

 180
180-81

=                    =               =  1.83  178.2
  97.2

  178.2
178.2-81

=   1.82 1.83
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(a) 
(f) 

50

40

30

20

10

0
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04 - d = 

kA ∆θ/∆L  OR  kA ∆θ/L   kA ∆θ/d
  (θ2 - θ1)  ∆θ 

4 = k × 1.4 × 10-4 ×

k = 380.95 W m-1 K-1

k = 381 W m-1 K-1

(100 – 55)
      0.6

04 + 01
04 - d = 
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100 ˚C 

c (i)

c (iii) (f) 

100

90
80
70
60
50
40
30
20

10

0
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(a) 
(c) (i) 

(b), (c) (ii), c (iii), (e), (f) 

(c) (iii) 
(e) 

(d) 

(f) 
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= 200 m 

22m 
∴ 22 m 



- 45 -



- 46 -

= πr2

= 4πr2
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c (i) 
c (vi) 

100
90
80
70
60
50
40
30
20
10
0

(a), c (iv), c(v), c(vi) 
π

(b) (c) (vi) 
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a(i) 

100

90

80

70

60

50

40

30

20

10

0

a(i) a(ii) 
a (iii) 

a (ii) a(iii) 
a (iv) 

b (ii) 
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 a. (i) 

SOx 

(ii) 
05 x 2 = 

(iii) 

07- a =

 b. (i) 

10 x 2 =  

  (ii) 

(iii) 

10 x 2 =  
07 - b =  
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 c. (i) 
10 x 2 =  

(ii) 

10 x 2 =  

(iii) 

= 10 x 2 =  
07 - c =  

=  
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c(iii)
a(ii)

100
90
80
70
60
50
40
30
20
10
0

(a) a (i)
CO2 

b (ii) b (iii) b (ii) 
b (ii)

c(ii) c(iii) 
3R 

3R 
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 b. (i) 

08 - b 
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b(iii) 

a(iii)

100
90

80

70

60

50

40

30

20

10

0
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(a) (i), (ii), (iii) TLC 

b(i), (iv) 

c(i) c(ii) 
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b(ii), c(ii) c(iii)

c(i)

100

90

80

70

60

50

40

30

20

10

0

kWh a(i) 
a(ii) 

(b) (c) 
c(ii) c(iii)
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a /



- 61 -



- 62 -

(a) 

c(vi) 

100

90

80

70

60

50

40

30

20

10

0
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(a) 

c (v) 

b(v), (ii), (iii) 
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