
NZCHO exam 2023 

1. Which molecule has a shape most similar to the NH3 molecule?  

A.  GaI3   B.  PBr3  C. FeCl3  D. SOCl2  E. BF3 

 

2. Which of the following shows the order in which molecules have an increasing bond angle 

to the central atom?  

 

A. CH4, NH3,  H2O  B.  NH3, H2O, CH4 

C. NH3, CH4, H2O  D.  H2O, NH3, CH4 

E. H2O, CH4, NH3 

 

3. What is the minimum mass in grams of O2 (M =32 g mol-1) required to burn 1.6 g of CH4  

(M =16 g mol-1) according to the equation below? 

 

   CH4  +  2O2  CO2  +  2H2O 

 

 A.  1.6  B.  3.2  C.  6.4  D.  32  E.  64 

 

4.   A partially balanced equation for the conversion of sulfur dioxide to sulfuric acid is given 

below.  

___SO2   +  ___H2O   →___H2SO4  

Which other species are required to balance the equation, and on which side of the equation 

do they apO524O524O524O524O524O524O524O524O524Or
1 0 0 1 267.53 411.07 Tm

0 g

0 G

[<0032000300030003013A>-7<00420042035
0 g

0 G

[(2)] TJ

ET

Q ap80f

1 .92 re

W* n

BT



0.000008871 0 595.32 84re

W*4(F2 12 Tf

1 0 0 1 t)4(nd on whi841.97t
ET

Q.29T

Q102

0.15.

Q0 G

[( )] TJ

ET

Q

 EMC  4 0 0 1 72.024 507.91 Tm

0 g

0 G

[( )] TJ

ET

Q

 EMC  /Span <</MCID 17/Lang (en-NZ)>> BD

ET30.000008871 0 595.32 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 126.02 625.18 Tm

0 g

0 G

 -0.024 Tc[(A.)] TJ

ET

Q

ET30.000008871 0 595.32 841.92 re

W* n

BT

/F3 12 Tf

1 0 0 1 136.34 583.78 Tm

0 g

0 G

[( )] TJ

ET

Q

ET30.000008871 0 595.841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 237.41 411.07 Tm

0 g

0 G

[(___H)] TJ

ET

Q

3
ET30.000008871 0 595.32-2 re
8.32 841.92 re

W* n

BT

/F3 12 Tf

1 0 0 1 136.34 583.78 Tm

0 g

0 G

[( )] TJ
600.00

ET30.000008871 0 595. 841.92 0 1 424.03 666.58 Tm

0 g

0 G

[(incr)-4(e)4(a)-5(sing b)-2(10 G

[(___H)] TJ

E85

0.3
q
30.000008871 0 595.32 4841.92 rED01.92 re

W* n

BT

/F1 12 Tf

1 0 0 1 191.06 480.31 Tm

0 g

0 G g

0 G

[( )] TJ

ET540

ET30.000008871 0 595. re211.25 381.43 Tm

0 g

0 G

[(r)-6(e)4(quire)5(d to bala)4(n)-9(c)4(e)4( the )] TJ

ET210

ET30.000008871 0 595.right2 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 237.17 549.31 Tm

0 g

0 G

[( )] TJ

6T

Q

ET30.000008871 0 595.e

W* n

BT

/F2 12 Tf

1 0 0 1 93.384 710.14 Tm

0 g

0 G

 -0.024 Tc[(A.)] TJ2008

Q

ET30.000008871 0 595.32 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 219.41 604.54 Tm

0 g

0 G

[( )] TJ

ET

Q

ET30.000008871 0 595.32 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 219.41 604.54 Tm

0 g

0 G

[( )] TJ
)>> BD

ET30.000008871 0 595.32 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 219.41 604.54 Tm

0 g

0 G

[( )] TJZ)>> BD

ET30.000008871 0 595.32 841.

[() a)7(c)-5(c)4(ordin)-8(g to t)-3(he)4( e)4(qua)4(ti)-3(on be)4(low?)] TJ

8

0.

ET30.000008871 0 595.32 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 219.41 604.54 Tm

0 g

0 G

[( )] TJZ41

0.

ET30.000008871 0 595.841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 237.41 411.07 Tm

0 g

0 G

[(___H)] TJ

000875
3
ET30.000008871 0 595.32 4841.9(+32 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 354.07 737.86 Tm

0 g

0 G

[( )] TJ

q

0.

ET30.000008871 0 595. re211.lW* nft F2 1.92 0 1 424.03 666.58 Tm

0 g

0 G

[(incr)-4(e)4(a)-5(sing b)-2(10 G

[(___H)] TJ



ET4.11
q
30.000008871 0 595.32 4841.92 rED01.92 re

W* n

BT

/F1 12 Tf

1 0 0 1 191.06 480.31 Tm

0 g

0 G g

0 G

[( )] TJ

q

0.

ET30.000008871 0 595. re211.1.92ight2 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 237.17 549.31 Tm

0 g

0 G

[( )] TJ493

0.3
ET30.000008871 0 595.e

W* n

BT

/F2 12 Tf

1 0 0 1 93.384 710.14 Tm

0 g

0 G

 -0.024 Tc[(A.)] TJ4T

Q0.3
ET30.000008871 0 595.32 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 354.07 737.867 Tm

0 g

0 G

[<003200g

0 G

[<0024001100030003001400110019>] TJ

ET

Q

 EMC  /Span <</MCID 28/Lang (en-NZ
ET

Q3
ET30.000008871 0 595.C2 841.

[() a)7(c)-5(c)4(ordin)-8(g to t)-3(he)4( e)4(qua)4(ti)-3(on be)4(low?)] TJ1T

QQ3
ET30.000008871 0 595..

[() a)7(c)-5(c)4(ordin)-8(g to t)-3(he)4( e)4(qua)4(ti)-3(on be)4(low?)] TJ1T5
QQ3
ET30.000008871 0 595.841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 237.41 411.07 Tm

0 g

0 G

[(___H)] TJ

ET40.00016T30.000008871 0 595.32 4841.9(+32 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 354.07 737.86 Tm

0 g

0 G

[( )] TJ
6001Q3
ET30.000008871 0 595. re211.1.92ight2
0   841.92 0 1 424.03 666.58 Tm

0 g

0 G

[(incr)-4(e)4(a)-5(sing b)-2(10 G

[(___H)] TJ

2
ET
10016T30.000008871 0 595.32 4841.92 rED01.92 re

W* n

BT

/F1 12 Tf

1 0 0 1 191.06 480.31 Tm

0 g

0 G g

0 G

[( )] TJ20087QQ3
ET30.000008871 0 595. re211.lW* nft841.92 re

W* n

BT

/F2 8.04 Tf

1 0 0 1 294.05 548.35 Tm

0 g

0 G

[(2)] TJ

ET3QQ3
ET30.000008871 0 595.e

W* n

BT

/F2 12 Tf

1 0 0 1 93.384 710.14 Tm

0 g

0 G

 -0.024 Tc[(A.)] TJ

ET3QQ3
ET30.000008871 0 595.32 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 298.13 549.31 Tm

0 g

0 G

[( )] TJ

4T3QQ3
ET30.000008871 0 595.32 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 298.13 549.31 Tm

0 g

0 G

[( )] TJ
)>> BD

ET30.000008871 0 595.D1.

[() a)7(c)-5(c)4(ordin)-8(g to t)-3(he)4( e)4(qua)4(ti)-3(on be)4(low?)] TJ

8
71Q3
ET30.000008871 0 595.32 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 219.41 604.54 Tm

0 g

0 G

[( )] TJZ41
71Q3
ET30.000008871 0 595.841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 237.41 411.07 Tm

0 g

0 G

[(___H)] TJ

0T

Q

016T30.000008871 0 595.32 4841.9(+32 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 354.07 737.86 Tm

0 g

0 G

[( )] TJ356

0.

ET30.000008871 0 595. 841.92 0 1 424.03 666.58 Tm

0 g

0 G

[(incr)-4(e)4(a)-5(sing b)-2(10 G

[(___H)] TJ



q
4.1116T30.000008871 0 595.32 4841.92 rED01.92 re

W* n

BT

/F1 12 Tf

1 0 0 1 191.06 480.31 Tm

0 g

0 G g

0 G

[( )] TJ387

0.

ET30.000008871 0 595. re211.

W* n

BT

/F2 12 Tf

1 0 0 1 93.384 710.14 Tm

0 g

0 G

 -0.024 Tc[(A.)] TJ42>> BD

ET30.000008871 0 595.lef.92t2 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 237.17 549.31 Tm

0 g

0 G

[( )] TJ436T

Q3
ET30.000008871 0 595.e

W* n

BT

/F2 12 Tf

1 0 0 1 93.384 710.14 Tm

0 g

0 G

 -0.024 Tc[(A.)] TJ439.1BD

ET30.000008871 0 595.267.53 411.07 Tm

0 g

0 G

[<003200 0 0 1 140.66 480.31 Tm

0 g

0 G

[( )] TJ

ET

Q

 EMC  /Span <</MCID 29/Lang (en-NZ
ET

Q290T

Q000008871 0 595.32 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 126.02 583.78 Tm

0 g

0 G

 -CID 29/Lang (en-NZ q

0.290T

Q000008871 0 595.32 841.92 re

W* n

BT

/F3 12 Tf

1 0 0 1 136.34 583.78 Tm

0 g

0 G

[( )] TJ

ET

Q290T

Q000008871 0 595.32 841.92 re

W* n

BT

/F3 12 Tf

1 0 0 1 136.34 583.78 Tm

0 g

0 G

[( )] TJ

7T

Q290T

Q000008871 0 595.Only2 0 1 424.03 666.58 Tm

0 g

0 G

[(incr)-4(e)4(a)-5(sing b)-2( g

0 G

[(-)] TJ

E79.3Q295T

Q0008871 0 595.32 841.92 re

W* n

BT

/F2 8.04 Tf

1 0 0 1 159.74 540.07 Tm

0 gD 43/Lang (en-NZ)1 14Q290T

Q000008871 0 595.32 841.92 re

W* n

BT

/F3 12 Tf

1 0 0 1 136.34 583.78 Tm

0 g

0 G

[( )] TJ
84 14Q290T

Q000008871 0 595. re211.1.92ight2
0 e

W* n

BT

/F2 12 Tf

1 0 0 1 93.384 710.14 Tm

0 g

0 G

 -0.024 Tc[(A.)] TJ20

Q

290T

Q000008871 0 595.32 841.92 re

Wm

0 g

0 G

[<003205

0 g

0 G

[<002800110003000300190017>] TJ

ET

Q

 EMC  /Span <</MCID 40/Lang (en-NZ)>> BD270> BD000008871 0 595.32 841.92 re

Wm

0 g

0 G

[<003205 0 0 1 381.07 604.54 Tm

0 g

0 G

[( )] TJ

ET

Q

 EMC  /Span <</MCID 11/Lang (en-GZ)>> BD20082
Q000008871 0 595.52 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 72.024 549.31 Tm

0 g

0 G

[(3.)] TJ

ET

Q20082
Q000008871 0 595.32 841.92 re

W* n

BT

/F3 12 Tf

1 0 0 1 81.024 737.86 Tm

0 g

0 G

[( )] TJ

ET

Q20082
Q000008871 0 595.32 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 100.34 737.86 Tm

0 g

0 G

[(W)4(hich )] TJ

ET

Q20082
Q000008871 0 595.is 841.92 re

W* nonjugat.92 re

W*  re

W*idf

1

W* n

BT

/F2 12 Tf

1 0 0 1 93.384 710.14 Tm

0 g

0 G

 -0.024 Tc[(A.)] TJ200865Q20082
Q000008871 0 595.glycin.92 r(2 84 841mm

0 no.92 thanoW* n
  841

W*id)e
8.G

[() a)7(c)-5(c)4(ordin)-8(g to t)-3(he)4( e)4(qua)4(ti)-3(on be)4(low?)] TJ
94T

Q20082
Q000008871 0 595.32 841.92 re

W 0 0 1 t)4(nd on 52604.54 Z)>> BD2258

Q10ET5400 g

0 G

[( )] TJ

ET

Q

 EMC  /530 0 1 381.07 604.54 Tm

0 g

0 G

[( )] TJ

ET

Q

 EMC  /Span <</MCID 11/Lang (en-GZ)>> BD2
ET
BD000008871 0 595.A.2 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 192.14 604.54 Tm

0 g

 G

[(___H)] TJ

E3

Q
2
ET
BD000008871 0 595.2 841.92 re

W* n

BT

/F2 8.04 Tf

1 0 0 1 161.3 603.58 Tm

0 g

0 G

[(3)] TJ
3ET

Q2
ET
BD000008871 0 595.

W* n

BT

/F2 12 Tf

1 0 0 1 240.17 549.31 Tm

0 g

0 G

[(gra)7(ms of O)] TJ

10

QBD2
ET
71 0 595.32 84re

+
W* n

BT

/F2 12 Tf

1 0 0 1 240.17 549.31 Tm

0 g

0 G

[(gra90 G

[( )] TJ

7T9
Q2
ET
BD000008871 0 595.1

W* n

BT

/F2 12 Tf

1 0 0 1 93.384 710.14 Tm

0 g

0 G

 -0.90 G

[( )] TJ
T



Q2
ET
BD000008871 0 595.1

W* n

BT

/F2 12 Tf

1 0 0 1 93.384 710.14 Tm

0 g

0 G

 -0.90 G

[( )] TJ
)>> BD2
ET
BD000008871 0 595.1

W* n

BT

/F2 12 Tf

1 0 0 1 93.384 710.14 Tm

0 g

0 G

 -0.90 G

[( )] TJZ)>> BD2
ET
BD000008871 0 595.1

W* n

BT

/F2 12 Tf

1 0 0 1 93.384 710.14 Tm

0 g

0 G

 -0.

0 G

[( )] TJ

ET

Q2
ET
BD000008871 0 595.32 841.841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 237.41 411.07 Tm

0 g

0 G

[(___H)] TJ

E7

Q

2
ET
BD000008871 0 595. 841.92 re

W* n

BT

/F2 8.04 Tf

1 0 0 1 294.05 548.35 Tm

0 g

0 G

[(2)] TJ
78T
712
ET
BD000008871 0 595.N2 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 219.41 604.54 Tm

0 g

0 G

[( )] TJ
)6.8
Q2
ET
BD000008871 0 595. 841.92 re

W* n

BT

/F2 8.04 Tf

1 0 0 1 159.74 540.07 Tm

0 gD 43/Lang (en-N290T8712
ET
BD000008871 0 595.32 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 144.02 625.18 Tm

0 g

0 G

 0. G

[(___H)] TJ


07

9
2
ET
BD000008871 0 595. 841.92 re

W* n

BT

/F2 8.04 Tf

1 0 0 1 294.05 548.35 Tm

0 g

0 G

[(2)] TJ310.97Q2
ET
BD000008871 0 595. 841.92 re

W* n

BT

/F2 8.04 Tf

1 0 0 1 159.74 540.07 Tm

0 gD 43/Lang (en-N

ET9

2
ET
BD000008871 0 595.C2 84OO41.932 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 354.07 737.86 Tm

0 g

0 G

[( )] TJ352T

Q2
ET
BD000008871 0 595.1

W* n

BT

/F2 12 Tf

1 0 0 1 93.384 710.14 Tm

0 g

0 G

 -0.

0 G

[( )] TJZ)>> BD2
ET
BD000008871 0 595.1

W* n

BT

/F2 12 Tf

1 0 0 1 93.384 710.14 Tm

0 g

0 G

 -0.

0 G

[( )] TJZ)>> BD22ET
BD000008871 0 595.C2 841.841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 237.41 411.07 Tm

0 g

0 G

[(___H)] TJ

418875
2
ET
BD000008871 0 595.2 841.92 re

W* n

BT

/F2 8.04 Tf

1 0 0 1 161.3 603.58 Tm

0 g

0 G

[(3)] TJ422.2
Q2
ET
BD000008871 0 595.N2 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 219.41 604.54 Tm

0 g036 Tc[(BF)] TJ

E30

0.2
ET
71 0 595.32 84re

+
W* n

BT

/F2 12 Tf

1 0 0 1 240.17 549.31 Tm

0 g

0 G

[(gra024 Tc[(A.)] TJ435

0.2
ET
BD000008871 0 595. 841.92 re

W* n

BT

/F2 8.04 Tf

1 0 0 1 159.74 540.07 Tm

0 gD 43/Lang (en-N439.39
2
ET
BD000008871 0 595.32 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 144.02 625.18 Tm

0 g

0 G

 0. G

[(___H)] TJ

45>> BD22ET
BD000008871 0 595. 841.92 re

W* n

BT

/F2 8.04 Tf

1 0 0 1 294.05 548.35 Tm

0 g

0 G

[(2)] TJ459.5
Q2
ET
BD000008871 0 595. 841.92 re

W* n

BT

/F2 8.04 Tf

1 0 0 1 159.74 540.07 Tm

0 gD 43/Lang (en-N463

0.2
ET
BD000008871 0 595.C2 84OO41.9

W* n

BT

/F2 12 Tf

1 0 0 1 93.384 710.14 Tm

0 g

0 G

 -0.024 Tc[(A.)] TJ4T7.6BD2
ET
BD000008871 0 595.1

W* n

BT

/F] TJ

ET

Q

 EMC  /540 0 1 381.07 604.54 Tm

0 g

0 G

[( )] TJ

ET

Q

 EMC  /Span <</MCID 11/Lang (en-GZ)>> BD207
8
Q000008871 0 595.D.2 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 192.14 604.54 Tm

0 g

 G

[(___H)] TJ

E3

Q
207
8
Q000008871 0 595. 841.92 re

W* n

BT

/F2 8.04 Tf

1 0 0 1 152.66 582.82 Tm

0 g

0 G

[(2)] TJ
3ET

Q207
8
Q000008871 0 595.N2 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 219.41 604.54 Tm

0 g

0 G

[( )] TJ10

QBD207
8
Q000008871 0 595. 841.92 re

W* n

BT

/F2 8.04 Tf

1 0 0 1 159.74 540.07 Tm

0 gD 43/Lang (en-NZ
7T3
Q207
8
Q000008871 0 595.32 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 144.02 625.18 Tm

0 g

0 G

 0. G

[(___H)] TJ



ET06
207
8
Q000008871 0 595. 841.92 re

W* n

BT

/F2 8.04 Tf

1 0 0 1 152.66 582.82 Tm

0 g

0 G

[(2)] TJ
6ET

Q207
8
Q000008871 0 595. 841.92 re

W* n

BT

/F2 8.04 Tf

1 0 0 1 159.74 540.07 Tm

0 gD 43/Lang (en-NZ71.6BD207
8
Q000008871 0 595.32 841.92 

W* n

BT

/F2 12 Tf

1 0 0 1 240.17 549.31 Tm

0 g

0 G

[(gra)7(ms of O)] TJ

188
Q
206T9

0008871 0 595.32 841.92 re

W* n

BT

/F2 6.96 Tf

1 0 0 1 264.05 408.07 Tm

0 g[<0026002B>] TJ

ET

Q

Z)>>4000008871 0 595.32 8B n

BT

/F1 12 Tf

1 0 0 1 180.02 480.31 Tm

0 g

0 G

 0.036 0. G

[(___H)] TJ


96T30.207
8
Q000008871 0 595.1

W* n

BT

/F2 12 Tf

1 0 0 1 93.384 710.14 Tm

0 g

0 G

 -0.(___S)-3(O)] TJ

ET>> BD207
8
Q000008871 0 595.1

W* n

BT

/F2 12 Tf

1 0 0 1 93.384 710.14 Tm

0 g

0 G

 -0.

0 G

[( )] TJ

ET

Q207
8
Q000008871 0 595.E1.841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 237.41 411.07 Tm

0 g

0 G

[(___H)] TJ

E7

01Q207
8
Q000008871 0 595. 841.92 re

W* n

BT

/F2 8.04 Tf

1 0 0 1 215.45 582.82 Tm

0 g

0 G

[(3)] TJ
77

9
207
8
Q000008871 0 595.N2 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 219.41 604.54 Tm

0 g0300150032>] TJ

E)6.13
Z)>>4000008871 0 595.3
+
W* n

BT

/F2 12 Tf

1 0 0 1 240.17 549.31 Tm

0 g

0 G

[(gra024 Tc[(A.)] TJ290T

Q207
8
Q000008871 0 595. 841.92 re

W* n

BT

/F2 8.04 Tf

1 0 0 1 159.74 540.07 Tm

0 gD 43/Lang (en-NET

6
Q207
8
Q000008871 0 595.32 841.92 re

W* n

BT

/F2 12 Tf

1 0 0 1 144.02 625.18 Tm

0 g

0 G

 0. G

[(___H)] TJ



ET30.207
8
Q000008871 0 595. 841.92 re

W* n

BT

/F2 8.04 Tf

1 0 0 1 152.66 582.82 Tm

0 g

0 G

[(2)] TJ

ET

Q207
8
Q000008871 0 595. 841.92 re

W* n

BT

/F2 8.04 Tf

1 0 0 1 159.74 540.07 Tm

0 gD 43/Lang (en-N

ET70.207
8
Q000008871 0 595.C2 84OO441.92 re

W* n

BT

/F2 6.96 Tf

1 0 0 1 264.05 408.07 Tm

0 g[<0026002B>] TJ

34q

0.Z)>>4000008871 0 595.32 8B n

BT

/F1 12 Tf

1 0 0 1 180.02 480.31 Tm

0 g

0 G

 0.036 0.[<0026002B>] TJ

348
Q

Z)>>4000008871 0 595.3
1

W* n

BT

/F] TJ

ET

Q

 EMC  /550 0 1 381.07 604.54 Tm

0 g

0 G

[( )] TJ

ET

Q

 EMC  /Span <</MCID 11/Lang (en-GZ)>> BD1870.000008871 0 595.321

W* n

BT

/F] TJ

ET

Q

 EMC  /560 0 1 381.07 604.54 Tm

0 g

0 G

[( )] TJ

ET

Q

 EMC  /Span <</MCID 11/Lang (en-GZ)>> BD17

QBD0008871 0 595.321

W* n

BT

/F] TJ

ET

Q

 EMC  /5
1 0 0 1 191.3 652.78 Tm

0 g

0 G

[( )] TJ

ET

Q

 EMC  /Span <</ g

0 G

[(2)] TJZ)>> BD159.6BD0008871 0 595.3</F1 12 Tf

1 0 0 1 Tm

0 g

0 G

[( )] TJ

ET

Q

 EMC  /Span <</ g

0 G

[(2)] TJZ8>> BD159.6BD0008871 0 595.3</F11/F1 12 Tf

1 0 0 1 396.07 480.31 T51 0 0 1 93.384 638.98 Tm

0 g

0 G

[( )] TJ

ET

Q

 EMC  /Span <</MCID 8/Lang (en-G

ET

Q159.6BD0008871 0 595.321

W* n

BT

/F] TJ

ET

Q

 EMC  /591 0 0 1 191.3 652.78 Tm

0 g

0 G

[( )] TJ

ET

Q

 EMC  /Span <</ g

0 G

[(2)] TJ

ET

Q159.6BD0008871 0 595.3</F24>52.32 841532 4841572 4441.924F32 841e

W1e

472 4C>-1.92569253924F32443246>5.9248>1.9256921e

46>3.92529253>-9<92539248>1.9255921e

49>6.92559252925

W1e

44>5.92543258>-9<9248>1.925292589256921e

46>3.925292539253>-9<9248>1.9255>-6.920B/F2C>6.922C920C>6.92 841569258924F41.92 49>-6.924441.92572 48.92 re

W* n

BT

/F1 8.04 Tf

1 0 0 1 342.19 506.95 Tm

0 g

0 G

[<0015>] TJ
89.59Q159.6BD0008871 0 595.3</F.92 re

W* n

BT

/F1 12 Tf

1 0 0 1 308.81 507.91 Tm

0 g

0 G

[<00030003>] TJ
T

59Q159.6BD0008871 0 595.3</F5t8411 34

W1e

47225294589256921e
51.9252924

W1e
255>79<9248>1.9 4441.926441.92572W1e
2A72 4.925>->3.94B</F.92 re

W* n

BT

/F1 12 Tf

1 0 0 1 308.81 507.91 Tm

0 g

0 G

[<00030003>] TJ

ET

Q45
0.000008871 0 595.6.924441.924692589248>1.925292589256921e
5D6>3.9 4.921.9266921e
51.9 4.925e
255>86.924441.92572 4841.92 r>21.923A441.92B72 4C>111.926441.94B</F.3924F32C>->3.9156924

W1e

A72 4C>-1.929.9248>1.9256921e
2572 B72 4842 841532 46>3.927 B72 o>111.926441.94B</F.3924F32C>->3.9156924

W1e

A72 4C>-1.929.9248>1.9256921e
2572 B5143</F.90150032>] TJ

E)6.31 Tm

0 g

0 G

 0.036 0.[<0026002B>] TJ

348
Q

Z)>>4000008871 0 595.3
1

W* n

BT

/F] TJ

ET

Q

 4.
0 G

[( )] TJ

ET)5 Tm

0 g

0 G

 0.036 0.[<0026002B>] TJ

348
Q

Z)>>4000008871 0 595.3
1

W* n

BT

/F] TJ

ET

Q5

[( )] TJ

ET

Q

 EMC  /Span <</MCID 11/Lang (en-GZ)>> BD2
ET
BD000008871 0 595.A.2 841.92 r->3.9156924

W1e

A72 4C>-1.929.9248>1.9256921e
2572 B5143</F.90150032>] TJ

E)6.31 Tm

0 g

0 G

 0.036 0.[<0B3908871 0 5000008871 e
257231 Tm81.924694>3.915692000008871A71 0 5952
ET
BD77231 Tm812 re
1

0 G

A
W1e

A72 4B</F.9156924

W151/LangB5143</7.036 0.11/Lang00008871A71 06 0.[<0026002B>] TJ

348
Q

Z)>>4000008871 0 595.3
1

W* n

BT

/F] TJ

ET

Q

 4.
0 G8871 )] TJ

ET)5 Tm

0 g

0 G

 595.0 G

 01
0 g
 0.[<0026002B>] TJ

348
Q

Z)>>4000008871 0 595.3
1

W* n

BT

/F] TJ

ET

Q

261.92G8871 

3



7.



11.  The average bond enthalpy for the C-H bond is 413 kJ mol-1. Which reaction has an 

enthalpy change closest to this value?  

A.  CH4 (g) → C(s) + 2H2 (g)   B. CH
4 
(g) → C(g) + 2H

2 
(g)  

C. CH
4 
(g) →CH2(g) + H

2 
(g)  D. CH4(g) → C(s) + 4H(g)    

E. CH4(g) → CH3(g) + H(g)  

 

12. Which statement is true of chemical reactions at equilibrium? 

A. The forward and reverse reactions proceed at equal rates 

B. The forward and reverse reactions have stopped 

C. The concentrations of the reactants and products are equal. 

D.  The forward and reverse reactions are both exothermic. 

E.  The forward and reverse reactions are both endothermic. 

 

13.  Solutions P, Q, R and S have the following properties: 

P:  pH = 8   Q:  [H3O
+
] = 1×10−3 mol L-1  R:  pH = 5    S:  [H3O

+
] = 2×10−7 mol L-1  

Which choice shows these in order of increasing acidity (least acidic first)? 

A.  P,S,R,Q.   B.  S,P,R,Q C.  S,R,P,Q.  D.  R,P,Q,S.  E.  Q,R,S,P. 

 

14.  At 50 °C the ionic product of water (Kw) 



16.  When mixed at room temperature, which pair of 0.1 mol L-1 



21. How many structural isomers that are not cyclic have the molecular formula C



26. Which compound has the shortest CN bond? 

A. CH3NH2   B.  CH3CN  C.  CH3CHNH 

D. (CH3)2CHNH2  E.   (CH3)3CNH2 

 

27. Which row or rows correctly shows a primary, a secondary and a tertiary alcohol? 

 

 
 

A.  Rows B and D  B.  Rows A and B  C.  Rows C and A 

D.   Row D   E.  Row B 

 

28.  Which statement(s) are correct for metals? 

I. They conduct electricity because they have free moving ions 

II. They consist of a close-



29. A compound with molar mass M = 102 g mol-1 contains 58.8% carbon, 9.80% hydrogen 

and 31% oxygen by mass.  What is its molecular formula? 

A.   C2H14O4  B.    C2H5O  C.    C3H4O4   

D.   C5H10O2  E.    C6H14O   

 

 

30.   Nitric oxide, NO, and bromine vapour react together according to the following equation. 

  2NO(g)  +  Br2(g)    → 2NOBr(g)  ∆rH
o  = −23 kJ mol-1 

The reaction has an activation energy of +5.4 kJ mol-1. 

What is the correct reaction pathway diagram for this reaction? 

 

A        B.  

 

 

 

 

 

 

       C.        D.    

 

 

 

 

 

 

E.  

 

 

 







40.  Which are the correct Lewis structures for N2O? 

 

 
 

A.  c and d B.   b and e   C.   b, c and e 

D.   d and a   E.   c and e 

 


