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1. Isocaryophyllene, clovene, and humulene 

(34 pt total)

1.1 (7 pt)

A B

Isocaryophyllene (i-Cy)

1.2 (3 pt)
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1.3 (6 pt)

E F

1.4 (2 pt)

☐ PCC      

☐ K2Cr2O7, H2SO4, H2O      

☐ MnO2

☐ (i) OsO4, (ii) KHSO3

1.5 (2 pt)

☐ PCC      

☐ K2Cr2O7, H2SO4, H2O      

☐ MnO2

☐ (i) OsO4, (ii) KHSO3
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1.6 (8 pt)

I J

K
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1.7 (2 pt)

X

1.8 (2 pt)

Y

1.9 (2 pt)
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2. Rapamycin – A molecular glue (67 pt total)

2.1 (12 pt)

a

b

C
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2.2 (19 pt)

a

1 2

3 4

5 6

7 8

b

F
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2.3a, 2.3b, 2.3c (18 pt)
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2.4 (18 pt)

a

b

c
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3. Lanterns and the Burj Khalifa (111 pt total)

3.1 (6 pt)

Angle A B C

0°

30°

45°

60°

90°

120°

135°

180°

3.2 (4 pt)

< <
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3.3 (4 pt)

Q 1 2

(h, k) (0, 1) (1, 1) 

V 6

E 12

F 8

F3 8 8

F4 0

3.4 (5 pt)

Q 4

(h, k)

V

E

F

F3 8

F4
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3.5 (40 pt)

H I

J K

L
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3.6 (20 pt)
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3.7 (32 pt)

2

4
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4. The life of tennis balls (40 pt total)

4.1 (3 pt)

m = _________ g
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4.2 (16 pt)
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A: B: C: D:
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4.3 (5 pt)

Reaction 1

Reaction 2

Reaction 3

Reaction 4

Reaction 5
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4.4a (4 pt)

_____________kN2
=
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4.4b (5 pt)

 

_____________ kO2
=
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4.4c (7 pt)

 pstart = _________ atm
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5. Solar-powered multi-stage �ash desalination

(16 pt total)

5.1 (2 pt)

T = _________ 

5.2 (2 pt)

wNaCl = _________%

°C
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5.3 (3 pt)

 T = _________ 

5.4 (2 pt)

n = _________ mol

°C
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5.5 (2 pt)

pf = _________ atm

5.6 (2 pt)

 E = _________ kWh
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5.7 (1 pt)

m = _________ kg
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5.8 (2 pt)

N = _________ 
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6. Solar energy conversion by CO2 reduction 

(22 pt total)

6.1 (5 pt)

T = _________ K
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6.2 (2 pt)

Reaction 1

Reaction 2

6.3 (3 pt)

x = _________ 
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6.4 (3 pt)

_________  bar

6.5 (3 pt)

+3 +2 (anion)
+2 (neutral

molecule)
0 -2 -4

p(O2)  =
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6.6 (2 pt)

☐ CdS ☐ Ge ☐ Si ☐ SiC ☐ WO3 ☐ ZrO2
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6.7 (4 pt)

 = _________ 

 = _________ 

η

ϕ

57
th

 IChO 2025, UAE

Theory Answer Booklet, English (Official)

Page 30 of 42



7. Dubai crude oil (22 pt total)

7.1 (8 pt)

1 1’

2 2’

3 3’

4 4’
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7.2 (2 pt)

5 6

7.3 (3 pt)

w(S) = _________ wt%

7.4 (1 pt)

 270 nm  300 nm   350 nm   510 nm□ □ □ □
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7.5 (8 pt)

c0(SeO3
2−) = _________ μM

c0(SeO4
2−) = _________ μM
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8. Carbon monoxide: deadly poison or promising

therapeutic agent? (35 pt total)

8.1 (4 pt)

Ox Red Same

(a)

(b)

(c)

8.2 (1 pt)

 ν = _________ 

8.3 (6 pt)

N = _________

mL  min−1
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8.4 (3 pt)

MO 1 2 3 4 5 6 7 8

Type of overlap

8.5 (2 pt)

in dec nc

Ru−CO

C−O
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8.6 (2 pt)

 1850 cm-1 1930 cm-1 2100 cm-1 2143 cm-1

A

B

C

CO

8.7 (4 pt)

%Ni = _________%
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8.8 (8 pt)

A B

C D
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8.9 (5 pt)

E

F

G
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9. Enzymes and cofactors (36 pt total)

9.1 (2 pt)

9.2 (6 pt)

3 6

8
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9.3 (2 pt)

13

9.4 (6 pt)

15 16

17
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9.5 (10 pt)

21 22

23 24

25
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9.6 (10 pt)
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