
1.​      

​
Ans: B​
 



2.​     

​
Ans: A 

-​ C–H (alkane): 2850–2950 
-​ C=O (ester): 1710–1750 
-​ C–O (ester): 1040–1300 
-​ Thus C & D can be ruled out.  
-​ Empirical for A: C2H4O 
-​ Empirical for B: C2H3O​

 



3.​      

​
Ans: D ​
 



4.​       

​
Ans: C ​
 

5.​      

​
Ans: B​
O–H peak is broad!​
 



6.​     

​
Ans: B 

-​ 16 + 16 = 32 
-​ 16 + 17 = 33 
-​ 16 + 18 = 34 
-​ 17 + 17 = 34 
-​ 17 + 18 = 35 
-​ 18 + 18 = 36 
-​ 32, 33, 34, 35, 36. So 5! Don’t count the 34 twice!! 

 
7.​     

​
Ans: C 

-​ 63 and 65 is for copper; 197 is for gold!! 



8.​     

​
Ans: B 

-​ Hydroxy compounds​

  
 
9.​     

​
Ans: B 

-​ S is not carboxylic acid, aldehyde or ketone 



-​ T is ester, aldehyde or ketone but not carboxylic acid 
 
10.​     

​
Ans: C 

-​ A can be ruled out because aldehyde isn't formed when heated under reflux.  
-​ B can be ruled out because J is not a branched chain alcohol.  
-​ C and D are branched chain alcohols, and the products are correct. 
-​ K is not carboxylic acid, because if it was, the 2500–3000 peak would be 

sharp AND broad, not just sharp!​
 



11.​    

​
Ans: C ​
 

12.​    

​
Ans: A  

Ar = (mass x relative abundance) / (sum of relative abundances) 
​ = (20 x 100 + 21 x 0.3 + 22 x 8) / (100 + 0.3 + 8) = 20.15 



Remember to add up the relative abundances!! Don’t just divide by 100!!​
 

13.​    

​
Ans: D ​

 
 
NOTE: 

-​ When M and M+2 have equal heights, Br is present: ratio of abundance of Br 
isotopes = 1:1 = 50%:50% 

-​ When M and M+2 have height ratio = 3:1, Cl is present: ration of abundance of 
Cl isotopes = 3:1 = 75%:25% 

 



14.​      

​
Ans: C ​
NOTE: carb acid would have a broad OH peak. The peak at 3000 is not broad, so 
must be an alkane peak​
 



15.​   

​
Ans: A  

-​ Peaks and abundance of V and W can be used to calculate relative atomic 
mass of chlorine 

-​ Peaks and abundance of X,Y,Z can be used to calculate relative molecular 
mass of chlorine  

-​ 37g of species Z = ½ the mass of Z = (6.022 x 1023) / 2 = 3.011 x 1023 
molecules 


