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Chapter 1 ð Averages & Alligations  
 
 

Averages = sum of numbers/number of numbers  
 
Points to remember:  
 
 1. In a group if the value of each item is increased by the same value p, then the 

average of the group or items will also increase by p.  
 

 2. In a group if the value of each item is decreased by the same value p, then the 
average of the group or items will also decrease by p.  

 
 3. In a group if the value of each item is multiplied by the same value p, then the 

average of the group or the items will also be multiplied by p.  
 
 4. In a group if the value of each item is divided by the same value p (p not equal 

to zero) then the average of the group or items will also be divided by p  
 
 5. The average of a group of items will always lie between the smallest value in 

the group and largest value in the group.  
 
 By definition, Average  can be viewed as the central tendency of all the set of 

numbers whose average we are calculating.  
 
 Mathematical formula of averages: Average = Sum total of all the data/ No. of 

data  e.g. - Average of 224, 230, 246,216 is (224 +230+ 246+216)/4 = 229.  
 Thi s means that if we replace each of the four numbers with 229, the sum total 

will be the same.  
  
1.2  Basic formulae:  
 1. The average of the first n consecutive positive integers = (n+1)/2   
 e.g. ð Average of all the integers between 1 to 10 = (10+1)/2 = 5. 5 

 
 2. The average of the first n consecutive positive even integers = (n+1)   
 e.g. ð Average of all the even integers between 1 to 20 = (10+1) = 11  
 
 3. The average of the first n consecutive positive odd integers = n  
 e.g. ð Average of all the integers between 1 to 20 = 10  
 
 4. The average of any series in which the difference between any of its two 

consecutive terms is the same = (Sum of equidistant terms from both the ends)/2  
 e.g. ð Average of the series 2,7,12,17,22,27,32,37,4 2,47 = (2 + 47)/2 = (7 + 42)/2 

= (12 + 37)/2 = (17+32)/2 = (22+27)/2 = 24.5  
 5. The average age of n persons:  
 

n years before   Now  n years later  

(A-n) years  A years  (A + n) years  
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 e.g.- If the average age of three persons is 20 years now, then their average age 4 
years from now will be 24 years.  

 
6.  If a man goes to a place with a speed of a kmph and returns with a speed of b 

kmph, then the average speed during the whole journey = 2ab /(a+b) kmph  
  Average Speed = Total distance covered/ Total time taken  
 e.g. ð If a person goes  from A to B with a speed of 40 kmph and returns with a 

speed of 60 kmph, then the average speed = 2 × 60 × 40/100 = 48 kmph  
 
1.3   ALLIGATIONS  
 

Alligation shoul d be seen as the extension of average in the form of òWeighted 
Average.ó  
 
CONCEPT OF WEIGHTED AVERAGE:  
When there are multiple groups being mixed together the average of the overall mixed 
group follows a particular behavior pattern which is known as weighted average. To 
understand weighted average, consider the following situation:  
 
Suppose in a class there are 20 girls and 20 boys and in a test, the girls score an 
average of 10 marks while the boys score an average of 6 marks. In this case if we are 
interested in finding the average of the entire class, we can find it by finding out the 
total marks that all 40 students in the class score -  
This will be given by:  
Total marks of the class = 20x10 + 20 x 6 = 320.  
 
Now the average of the entire class woul d be given by 320/40 = 8  
 
We notice that in this case the simple average of 6 and 10 (which is 8) would also give 
us the required answer.  
 
However, if we consider another situation as follows:  
Suppose in a class there are 20 girls and 30 boys and in a test , the girls score an 
average of 10 marks while the boys score an average of 5 marks. In this case if we are 

interested in finding the average of the entire class, we can again find it by finding out 
the total marks that all 40 students in the class score -  
This will be given by:  
Total marks of the class = 20x10 + 30 x 5 = 350.  
 
Now the average of the entire class would be given by 320/50 = 7  
 
We notice that in this case the simple average of 5 and 10 (which is 7.5) would  not  give 
us the required answer.  
 
Not only do we observe that the answer has shifted, but we also observe that the 
answer has shifted below 7.5 - in other words the answer is closer to the boys average 
than the girls average. What you need to understand is that why this has happened is 
that  there are more boys than girls.  
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So, what we conclude is that in the situation where multiple groups with different 
number of elements and differing average values are mixed together, the average of the 
overall group is got by taking the weighted average  of all the groups.  
 
The formula of the weighted average is given as:  
 
For a situation where there are 3 groups having averages A 1, A2 and A 3 and number of 
elements n 1, n 2 and n 3 then the weighted average is given by:  
 
Aw = [n 1A1 + n 2A2 + n 3A3]/[n 1+n 2+n 3] 
 

For a general case situation with n groups the weighted average is given by the 
formula:  
Aw = [n 1A1 + n 2A2 + n 3A3+é. + nXAX]/[n 1+n 2+ n 3 +é. + nX] 
 
The specific case of mixing two groups:  
In the specific case when two groups are being mixed, there is an al ternate process to 
think of the weighted aver age. This process is called alli gation and can be explained as 
follows:  
 
If we start from the weighted average equation for the case of two groups being mixed:  
Aw = (n 1A1 +n 2 A2 ) / (n 1+ n 2) 
 
Rewriting this equation we get: (n1 + n 2) Aw = n 1A1 + n 2A2 

 

n 1(Aw ð A1) = n 2 (A2-Aw) 
 

or, n 1/n 2 = (A2-Aw)/ (Aw ð A1)  ­The alligation equation.  
 
Consider the following diagram which represents the above result.  Assume that two 
groups are being mixed - Group  1 and Group 2 with averages A 1 and A 2 and number of 
elements n 1 and n 2 respectively. To find the weighted average A w the positions of A 1, 
A2, Aw, n 1& n 2 can be seen on the number line as shown.  
 
A1                                            AW                                              A2 
 
n 1                         n 2 
 
Visualize  this as a fragment of the number lines with points A 1, Aw& A 2 in that order. 
Then:  
a) n 2 is responsible for the distance between A 1& Aw OR : n 2 corresponds to Aw ð A1 
b) n 1 is responsible for the distance between Aw & A 2. OR n 1 corresponds to A 2 ð 
Awand (n 1 + n 2) is responsible for the distance between A 1& A 2. OR (n 1+n 2) 
corresponds to A 2 ð A1. 
 

There are 3 cases which arise in such situations:  
 
Case 1: A1, A2 and A w are unknown. In such a case the ratio n 1:n 2 is the output if you 
use the alligation method.  
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Sample situation: On mixing two classes of students having average marks 25 & 40 
respectively, the overall average obtained is 30 marks. Find  
a) the ratio in which t he classes were mixed  
b) The number of students in the first class if the second class had 30 students.  
 
Solution:  
 
 
 
 
 

 
Hence, ratio is 2 : 1  
 
Case 2 : A 1, A2, n 1& n 2 are known, Aw is unknown.  
 
Sample situation  
4 kgs of rice at Rs. 5 per kg is mixed with 8 kg of rice at Rs. 6 per kg. Find the Average 
price of the mixture.  
 
Solution:  

       5                             Aw                           6  
 
 

       4             8 
is the same as  
 
 

     5             Aw        6 
 
 

     1          2 
 
Then, by unitary method:  

n 1 + n 2 corresponds to A 2 ð A1  

­ 1 + 2 corresponds to 6 ð 5 
i,e 3 corresponds to 1  

\ n 2 will correspond to : (A2 ð A1) ³ n 2 
   (n1 + n 2) 

In  this case (1/3) ³ 2 = 0.66.  
 
Hence, the required answer is 5.66.  
 
Case 3:  
A1, Aw, n 1& n 2 are known.  A2 is unknown.  
 
Sample Situation  
5 kgs of rice at Rs. 6 per kg is mixed with 4 kgs of rice; to get a mixture costing Rs. 7 
per kg. Find the price of the costlier rice.  
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Using straight line method:  
 
               6         7                                x 
 
                 5                           4 

 

 

4 corresponds to 7 ð 6 & 5 corresponds to x ð 7. 
The thought process should go like:  

4 ­ 1  

\ 5 ­ 1.25  
Hence, x ð 7 = 1.25  

\ x = 8.25  
 

Some typical situations where a lligation can be used.  
 
Given below are typical alligation situations, which students should be able to 
recognize. In fact, recognition of an alligation problem will be a key to the ability to use 
alligation for improvement of time in solving questions. Although in this chapter we 
have only illustrated problem based on alligation at level 1, the use of alligation is in 
more complex problems where the weighted average is an intermediate step in the 
solution process.  
 
The following situation should help the student id entify alligation problems better as 
well as spot the way A 1, A2, n 1& n 2& Aw are mentioned in a problem.  
 
In each of the following problems the following magnitudes represent these variables:  
 
A1 = 30,   A2 = 70,   n 1 = 40,   n 2 = 60  
 
Each of these problems will yield an answer of 54 as the value of Aw.  
 
1. A man buys 40 kg of rice at Rs. 30/kg & 60 kgs of rice at 70 Rs./kg. Find his 
average price.  

 
2. Pradeep mixes two mixtures of milk & water. He mixes 40 lit ers of the first 
containing 30% water and 60 liters of the second containing 70% water. Find the % of 
water in the final mixture.  
 
3. Two classes are combined to form a larger class. The first class having 40 students 
second an average of 30 marks on a test while the second having 60 students scored 
an average of 70 marks on the same test. What was the average score of the combined 
class on the test.  
 
4. A trader earns a profit of 30% on 40% of his goods sold, while he earns a profit of 
70% on 60% of his goods sold. Find his percentage profit on the w hole.  
 
5. A car travels at 30 km/ hr for  40 minutes & at 70 km/hr for 60 minutes. Find the 
average speed of the car for the journey.  
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6. 40% of the revenues of a school came from the junior classes while 60% of the 
revenues of the school came from the senio r classes. If the school raises itõs fees by 
30% for the junior classes and by 70% for the senior classes  find the percentage 
increase in the revenues of the school.  
 
A Specific problem - Mixing with replacement:  
 
Amount of original liquid left after R operations when the vessel initially contains N 

litres of liquid and from which M units are taken out each time = N(1- M/N )R 

 
In this particular type of mixing, two or more than two substances are mixed by 

replacing some part of a mixture. In these types of qu estions, total volume may or may 
not be the same and information regarding the same can be obtained from the 
questions.  
 
ILLUSTRATIONS:  
 
1.  The average of 6 numbers is 30. If the average of first four numbers is 25 and 

that of the last three numbers is 35, th en what is the fourth number?  
Solution:  - Sum of all the 6 numbers = 30 × 6 = 180  

 Sum of first four numbers = 25 × 4 = 100  
  Sum of last three numbers = 35 × 3 = 105  
   Fourth number = 205 ð 180 = 25  
 

2.  The average age of three boys is 16 years. If their ages are in the ratio 4:5:7, 
then what is the age of eldest boy?  
Solution: -Let their ages be 4y, 5y and 7y respectively.  
Sum total of their ages = 16 × 3 = 48 years = 16 y  
So, y = 3  
So, the age of eldest boy = 7 × 3 = 21  
 

3.  A person leaves Patna for Delhi.  He goes with a speed of 50 kmph and reaches 
Lucknow, which is equidistant from both the places.  He then goes with a speed 
of 60 kmph and reaches Delhi. However he returns to Patna from Delhi with a 

speed of 75 kmph. What is his average speed during the whole journey?  
Solution:    Let the distance between Patna and Delhi be 2x km  

  Then time taken to reach Lucknow from Patna = x/50 hours  
  And time taken to reach Delhi from Lucknow =  x/60 hours  
  In the return journey, time taken to reach Patna from De lhi = 2x/75 hours  

 So, the average speed = Total distance /Total Time  
    =4x/ (x/50 + x/60 + 2x/75)  
    = 1200/19 = 63.15 kmph  

 
4.  Amol takes the average of 10 two digit numbers. But by mistake he 

interchanges the digits of one number. As a result, the avera ge increases 
by 1.8 of the previous average. If a and b are the digits of that particular 
number, then what is the value of (b -a)?  
Solution: -As the average increases by 1.8 of the previous average, so the 
difference between the two numbers = 18  
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So, the number will be 24, 35 etc.(using hit and trial).  
Hence b ð a = 2 (in every case)  

 
5.  The average of five consecutive integers is M. If the next two consecutive 

integers are also included then what will be the new aver age of all the 
seven numbers?  
Solution:  - Assume the five consecutive integers to be n ð 2, n ð 1, n,  n + 
1 and n + 2.  
Average of these five numbers = 5n/5 = n.  
When the next two numbers, n+3 and n+4 are also included, then  
The new average = (7n + 7)/7 = n + 1    

  According to the question, n = M  
  So, the new average n + 1 = M + 1  
 

6.  A butler stole wine from a bottle which contained 40% alcohol and he replaced 
it  with wine containing only 16% alcohol. The new mixture  of wine contained 
24% alcohol. What quantity of the original mixture did he ste al? 

 Solution: -  
 Using the alligation method,  
 
                                 16%                       24%                         40%   
 
 
  

   40 ð 24= 16                     24 ð 16 = 8  
   Hence,  
  Wine with 40% alcohol: Wine with 16% alcohol = 16:8  = 1:2  
  So, the butler stole 1/3 rd  of the whole bottle.  
 

7.  The average marks of classes in a school of class 1, 2 & 3 are 25 and of the 
class 3, 4, 5 & 6 are 30. Then what is the average  mark  of the class 3 if  the 
average mark  of the class 1 to 6 is 29. It is known that all classes had the same 
number of students.  
(a) 22   (b) 24   (c) 21   (d) 23 

 Solution:  
Average Marks of Class III = Sum of averag e marks of (class I, II and III ) +  
Sum of average marks of Class  (III, IV, V and VI ) ð  
Sum of average marks of Classes ( I+II+III+IV+V+ VI) 

  ᵼ(25×3) + (30×4) ð (29×6 ) 
  ᵼ195 -174 = 21  

 
8.  The average age of Lara, Sachin, Ponting, Gayle & Rahul is 40 years. The 

average age of Lara and Sachin is 35 years and the average age of Ponting and 
Gayle is 42 years. The average age of Rahul is :  
(a) 44  (b) 46  (c) 48  (d) 50      (e) None of these  
 

  Solution.  
Lara+Sachin+Ponting+Gayle+Rahul = 40 × 5 = 200  

 Lara+ Sachin= 35  × 2 = 70  
 Ponting+Gayle= 42  × 2 = 84  
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 Therefore   Rahul =   200 -(70+84) = 46  
 Thus the age of Rah ul = 46 years  

 
9.  The average of 3 prime numbers lying between 47 and 74 is 191/3. The greatest 

possible sum between any two out of the 3 prime numbers is:  
(a) 120  (b)138   (c) 132  (d)136   (e) Cannot be determined  
 
Solution:  
There are 6 prime numbers between 47 & 74 as given below  
53, 59, 61,67,71,73  
There are only two combinations whose average is 191/3 or whose total sum is 

191  
These are  { 53,67,71 } & { 59,61,71 }  
 We observe that in the first set the sum of 67 &  71 is 138 which is the highest  
possible sum   
 

10.  The average score of Rahul after 20 innings is 20 and in the 21 st innings Rahul  
scores 83 runs. In the 22 nd  innings the minimum number of runs required to 
increase his average score by 2 than it was before the 22 nd  innings :  
(a) 66  (b) 68  (c) 67  (d) 69  (e) None of these  
 
Solution:  
The average score after 20 th  innings = 20  
The average score after 21 st innings = 23  
Since [(20  × 20) +83]/21 = 483/21 = 23  

 
Now requirement of runs = 25 + (21  × 2) = 67  
Or   (25  × 22) ð (23 × 21) = 67  

 
11.  In a 200 litre mixture of water and wine, water is only 20%. The shopkeeper 

gives 10 litres of this mixture to a customer and then he adds up 10 litres of 
pure water in the remaining mixture. The percentage of water in the final 
mixture is :  
(a) 74% (b) 76% (c) 26% (d) 24% (e) 75% 
 
Solution:  
Total quantity of mixture = 200 L  
Initial Mixture     160 L    40 L  
    (80%)   (20%) 

 
      [- 8 L    - 2 L ]  
 

 
Remaining mixture     [152 L   38 L]  
 
    [+ 10 L]      10 L of water is mixed.  
Final mixture    = 152 L   48 L  
      (76%)  (24%) 
Finally the percentage of water in mixture = 24 %  
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12.  From a container of milk, a thief has stolen 12 liters of milk and replaced it with 
same quantity of water. He again repeated the same process. Thus in three 
attempts the ratio of milk and  water became 343: 169. The initial amount of 
milk in the container was:  
(a) 72 liters  (b) 96 liters  (c) 108 liters    (d) 84 liters   (e)80 liters  
 
Solution:  
Milk (left)/water (added) = 343/169  
It means milk  (left)/milk  (initial amount) = 343/512 (343+169=512)  
Let initial amount of milk = x  
Milk left = (1 -12/x) 3 = 343/512  

Now from the option we can take the values  
Thus x = 96 satisfies the condition.  
So initial amount of milk = 96 L  

 
13.  The ratio of milk  and water in a container is 3:2.  When 10 l itres of the mixture 

is taken out and is replaced by water; the ratio becomes 2:3. The total quantity 
of the mixture in the container is:  
(a) 35  (b) 40  (c) 30  (d) 32  (e) None of these  
 
Solution:  
Milk: water  
3: 2 (initially)  
2: 3 (after replacement)  
Remaining (or left) quantity/Initial quantity = (1 - replaced quantity/total 
quantity)  
(For milk) 2/3 = (1 -10/k)  
1/3 = 10/k  
K = 30  
Therefore, the total quantity of the mixture in the container is 30 L.  
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Practice exercise on Averages  
 

1.  The average age of 50 students and the principal is 25 years. When the 
principalõs age is excluded, the average age decreases by 1 year. What is the age 
of the principal?  
(a) 65    (b) 75    (c) 74   (d) Data Inadequate  

 
2.  The average weight of 3 men P, Q and R is 80 kg. Another  man S joins the 

group and the average now becomes 75 kg. If another man T, whose weight is 2 
kg more than that of S, replaces P then the average weight of Q, R, S and T 
becomes 77 kg. The weight of P is  

(a) 53 kg   (b) 54 kg   (c) 55 kg   (d) 52 kg  
 

3.  The mean temperature of Monday to Wednesday was 350 C and of Tuesday to 
Thursday was 300 C. If the temperature on Thursday was  4/5th that of 
Monday, the temperature on Thursday was:  
(a) 450 C   (b) 420 C   (c) 40 0 C   (d) None of these  
 

4.  Four years ago, the ave rage age of A, B and C was 23 years and that of B and C, 
three years ago was 24 years. Aõs present age is? 
(a) 30 years   (b) 28 years   (c) 27 years   (d) 29 years  
 

5.  The average of the first five multiples of 8 is: - 
(a) 23    (b) 21    (c) 22   (d) 24  
 

6.  The average monthly expenditure of Maryõs family was Rs.3000 for the first four 
months, Rs.2550 for the next four months and Rs.6000 for the next four 
months. Find the average income of the family for the 12 months, if they save 
Rs.550 per month.  
(a) 4000   (b) 4200   (c) 4400   (d) 4600  
 

7.  The age of two toddlers Rajshri and Saloni is in the ratio 1:3. After 5 years, the 
ratio of their ages will become 3:4. Find the average of their ages after 15 years.  
(a) 12    (b) 16    (c) 17   (d) 19  

 
8.  The average weight of 8 men on a rope bridge is increased by 2.5 kg, when one 

of the men, who weighs 69 kg, is replaced by a new man. Find the weight of the 
new man.  
(a) 79            (b) 89      (c) 84   (d) 69  
 

9.  The average honey collected by 19 bees of a beehive is 50 grams per day. If the 
queen beeõs collection is added, the average collection becomes 47.5 grams. 
What is the queen beeõs collection? 
(a) 4 grams   (b) 0 grams   (c) 6 grams   (d) None of these  
 

10.  If we take four numbers, the average of the first three is 16 and that of  the last 
three is 15. If the first number is 19, the last number is:  
(a) 18    (b) 17    (c) 15    (d) 16  
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11.  The average of 6 consecutive numbers is a. If the next number is also included, 
the average will:  
(a) Increase by 1  (b) Remain the same     (c)Increa se by 0.5   
(d)Increase by 6  
 

12.  Sachin has a batting average of 40.8 runs per test in 15 tests. It was fou nd that 
in the 2 test match  series against West Indies, his average was 48 and not 84. 
His correct av erage is : 
(a) 32    (b) 38.5    (c) 36   (d) 38   
   

13.  Concentrations of three wines A, B and C are 10%, 20% and 30% respectively. 

They are mixed in the ratio 2: 3: x resulting in a 23% overall concentration 
solution. Find x.   
(a) 7   (b) 6    (c) 5   (d) 4 
  

14.  A typist can type a sheet in 5 minutes. A second typist types at the rate of 10 
sheets an hour, and a third typist at the rate of 3/4 th  the number of sheets as 
the second in half the time. Find the average typing speed per typist per 
minute.  
(a) 59/3   (b)37/6    (c) 59/360   (d) 37/180  
 

15.  The average of temperatures at noontime from Monday to Friday is 50; the 
lowest one is 45, what is the possible maximum range of the temperatures?  
(a) 25    (b) 40     (c) 45   (d) 70  
 

16.  A movie hall has an average of 510 visi tors on Sundays and 240 on other days. 
The average number of visitors per day in a month of 30 days beginning with a 
Sunday is:  
(a) 250   (b) 276    (c) 280   (d) 285  
 

17.  The average of 7 distinct positive integers is 16. What is the most amount of 
these numbers  that can be greater than 16?  
(a) 7    (b) 6            (c) 5   (d) 4 
 

18.  The average of 5 quantities is 6. The average of 3 of them is 8. What is the 
average of the remaining two numbers?  
(a) 6.5     (b) 4       (c) 3   (d) 3.5  
 

19.  When a student weighing 45 kg left a class, the average weight of the remaining 
59 students increased by 200g. What is the average weight (in kg) of the 
remaining 59 students?  
(a) 57       (b) 56.8    (c) 58.2            (d) 56.2  
 

20.  The average age of a family of 5 members is 20 years. If  the age of the youngest 
member be 10 years then what was the average age of the family at the time of 
the birth of the youngest member?  
(a) 13.5 years  (b) 15  years                     (c) 14 years   (d)12.5 years  
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21.  A student wrote 9 three -digit numbers on the board. If he had written the 
reverse of two of the numbers A and B instead of the actual numbers, the 
average of the numbers would have been 99 less. The sum of the average of the 
hundreds and unitõs digit of A and that of B is 9.5. Find the sum of the 
hundreds digits of A and B.  
(a) 13             (b) 15        (c) 14                      (d) 12  
 

22.  The average of 30 numbers is zero. Of them, at the most, how many may be 
greater than zero?  
(a) 1            (b) 0        (c) 29                      (d) None of t hese 
 

23.  A pupil's marks were wrongly entered as 73 instead of 53. Due to that the 
average marks for the class got increased by half (1/2). The number of pupils in 
the class is:  
(a) 43             (b) 40    (c) 38                      (d) 49  
  

24.  What is the average of all 3 digit numbers that leave a remainder of '2' when 
divided by 3?   
(a) 543.5   (b) 540   (c) 549.5                 (d) 549  

 
 

Answer key  
 

1 B 2 b 3 d 4 c 5 d 

6 C 7 c 8 b 9 b 10  d 

11  C 12  c 13  c 14  d 15  a 

16  D 17  c 18  c 19  a 20  d 

21  C 22  c 23  b 24  c  
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Past Exam Questions  

 
1.  The average of 8 numbers is 27. If each of the number is multiplied by 8, find 

the average of new set of numbers.        
(a) 1128    (b)  938   (c) 316   (d) 216  
 

2.  The average of 50 numbers is 38. If two numbers namely 45 and 55 are 
discarded, the average of the remaining numbers is:             
(a) 35   (b) 32.5   (c) 37.5   (d) 36  
 

3.  The average monthly salary of all the employees in an industry is 12000$. The 
average salary of the male employees is 15000$ and that of the female 
employees is 8000$.  What is the ratio of male employees to female employees?   
(a) 5:2    (b) 3:4    (c) 4:3    (d) 2:5  
 

4.  The average of 30 numbers is 40 and that of the other 40 numbers is 30. The 
average of all the numbers is:                                                                          

(a) στ      (b) συ    (c) 34   (d) 34.5  

 
5.  The average of nine numbers is 50 . The average of first five numbers is 54 and 

that of last three numbers is 52. Then the 6th number is : 
(a) 30   (b) 34    (c). 24    (d) 44  
 

6.  Out of four numbers the average of first three is 15 and that of last three is 16. 
If the last number is 19, the first is : 
(a) 19   (b)  15    (c) 16   (d) 18  
 

7.  The average of 9 integers is found to be 11. But after the calculation, it was 
detected that, by mistake, the integer 23 was copied as 32, while calculating the 
average. After the due correction is made, the ne w average will be : 
(a) 10   (b) 9   (c) 10.1   (d) 9.5  
 

8.  If a, b, c, d, e are five consecutive odd numbers then their average is : 

(a) 5(a+ 4)   (b) abcde/5   (c) 5(a+ b+ c+ d+ e)   (d) a+ 4  
 

9.  What is the average of six positive odd numbers each of which is divi sible by 7?  
(a) 42   (b) 43    (c) 47   (d) 49  
 

10.  The average of first three numbers is double of fourth number. If the average of 
all the four number is 12, find the 4th number . 
(a) 16   (b) 48/7   (c) 20   (d) 18/7  
 

11.  A manõs pension on retirement from service is equal to half of the average salary 
during last three years of his service. His salary from 1 -1-1983 is Rs. 380 per 
month with increment of Rs. 40 due on 1 -10-83, 1 -10 -84, 1 -10 -85, if he retires 
on 1 -1-86, what pension does he draw?   
(a) Rs. 205   (b) Rs. 215   (c) Rs. 225   (d) Rs. 230  
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12.  The average monthly expenditure of a family is Rs. 2200 during the first three 
months, Rs. 2550 during next four months and Rs. 3120 during last five 
months of the year. If the total saving during the year was Rs. 12 60, what is the 
average monthly income?              
(a)  Rs.1,260        (b) Rs.1,280   (c) Rs.2,805   (d) Rs.2,850  
 

13.  If the mean of 4 observations is 20, when a constant ôcõ is added to each 
observation, the mean become 22. The value of c is:                                   
(a) 6   (b) -2    (c) 2    (d) 4 
 

14.  a, b, c, d, e, f, g are consecutive even numbers;  j, k, l, m, n are consecutive odd 

numbers. The average of all the numbers is:                                     

(a)                              Â                            Ã                     Ä  

 
15.  The average monthly salary of A & B is 14 000$ & that of B & C is 15600$, and 

that of A and C is 14400$. Monthly salary of B is:                                     
(a) 12400$   (b) 12800$   (c) 15200$   (d) 16000$  
 

16.  A batsman scores 80 runs in his 6th innings and thus increases his average by 
5. What  is the average after six innings?  
(a) 50   (b) 55    (c) 60   (d) 65  
 

17.  If the median of the distribution (arranged in ascending order ) 1, 3, 5, 7, 9, x, 
15, 17 is 8, what is the value of x?       

(a)11   (b) 13    (c) 9<x<15    (d) 9 x ρυ 
 

18.  The A.M. of a set of 10 numbers is 20. If each number is first multiplied by 2 
and then increased by 5, then what is the mean of new numbers?                   
(a) 20                 (b) 25    (c) 40                      (d) 45  
 

19.  The angles of a triangle are  in A.P. and the greatest angle is the double the 
least. What is the ratio of angles in the radian measure?   
(a) 2:3:4                 (b) 1:2:3                   (c) 3:3:6                  (d) 4:5:7  
 

20.  The mean weight of 150 students in a certain class is 60kg, the mean weight of 
boys from the class is 70 kg, while that of girls is 55 kg. What is the number of 
girls in the class?                           
(a) 105                   (b) 100                (c)  95         (d) 60  
 

21.  If the mean of a, b, c is m and ab+ bc+ ca= 0, then the mean of ÁȟÂȟÃis:   

(a) Í                               ÂσÍ                               ÃφÍ                              ÄωÍ  
 

22.  The average of 5 consecutive odd numbers is 61. Which of the foll owing is the 
highest and lowest number?        
(a) 57, 61   (b)  57, 65   (c) 61, 65   (d) None of these  
 

23.  A library has an average of 510 visitors on Sundays and 240 on other days. The 
average number of visitors per day in a month of 30 days beginning with a 
Sunday is:   
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(a) 250   (b)  276   (c) 280   (d) 285  
 

24.  A car owner buys petrol at Rs. 7.50, Rs. 8 and Rs. 8. 50 per litre for three 
successive years. What approximately is the average cost per litre of petrol if he 
spends Rs. 4000 each year?   
(a) Rs. 7.98           (b) Rs. 8           (c) Rs. 8.50   (d) Rs. 9  
 

25.  The average of 6 numbers is x and the average of thre e of these is y. if the 
average of the remaining three is z, then:   
(a) x= y+ z               (b) 2x= y+ z              (c) x= 2y+ 2z          (d) None of these  
 

26.  The average weight of three boys A, B, C is  kg., while the average weight of 

three boys B , D, E is 53kg. What is the average weight of A, B, C, D, E?                                       
(a) 52.4kg.              (b) 53.2kg.               (c) 53.8kg.           (d)  Data inadequate  
 

27.  Out of 9 persons, 8 persons spent Rs. 30 each for their meals.  The 9th one 
spent Rs.20 more than the average expenditure of all the nine. The total money 
spent by all of them was : 
(a) Rs. 260   (b) Rs. 290   (c) Rs. 292.50        (d) Rs. 400.50  
 

28.  Average of 10 positive numbers is m. if each number is increased by 10%,  then 
new average:                                                                                                                              
(a) remains unchanged                    (b) may decrease      
(c) may increase                              (d) is increased by 10%  
 

29.  The average of 10 numbers of a set is 20. If all the numbers are multiplied by 2 
and 5 is added to each of them, then what will be the mean of the new 
numbers?                                 
(a) 20   (b) 25    (c) 40    (d) 45  
 

30.  Mean of 25 observations is 36. The mean of first 13 observations is 32 and 
mean of last 13 observations is 39. What is the value of 13th observati on?                     
(a) 20    (b) 23                      (c) 32                       (d) 40  
 

31.  The mean of mark s in statistics of 100 students in the class was 72. The mean 
of marks of boys was 75, while their number was 70. The mean of marks of 
girls in the clas s was   
(a) 35    (b) 65    (c) 68                       (d) 86  
 

32.  The average of 10 numbers is 7. If each number is multiplied by 12, then the 
average of new set of numbers is                                                                                                               
(a) 82   (b) 48    (c) 78                       (d) 84  
 

33.  Find the average of all the numbers between 6 and 34 which are divisible by 5.  
(a) 18      (b) 20       (c) 24                       (d) 30  
 

34.  The average of five consecutive odd number is 61. What is the difference 
between the highest and the lowest number?  
(a) 2    (b) 5    (c) 8     
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(d) Cannot  be determined    (e) None of these  
 

35.  The average age of 35 students in a class 16 years. The average age of 21 
students is 14 years. What is the average a ge of remaining 14 students?              
(a) 15 years   (b) 17 years   (c) 18 years   (d) 19 years  
 

36.  The average weight of three boys A, B, C is 54.33 kg, while the average weight of 
three boys B, D, E is 53kg. what is the ave rage weight of A, B, C, D and E?  
(a) 52.4 kg   (b) 53.2 kg   (c) 53.8 kg    (d) Data inadequate      
(e) None of these . 
 

37.  The average weight of 8 pe ople  increases by 2.5 kg when a new person comes in 
place of one of them weighing 65kg, what might be the weight of the new 
person?  
(a) 76 kg   (b) 76.5 kg   (c) 85 kg   (d) Data inadequate      
(e) None of these  
 

38.  A student on her first 3 tests received an average score of N points. If student 
exceeds her previous average score by 20 points on her fourth test, then what is 
the average score for the first 4 tests?  
(a) N + 20   (b) N + 10       (c) N + 4   (d) N + 5   
  

 

Answer key  
 

1  d 2 c 3 c 4 a 5 c 

6 c 7 a 8 d 9 a 10  b 

11  b 12  c 13  c 14  b 15  c 

16  b 17  d 18  d 19  a 20  b 

21  b 22  b 23  d 24  a 25  b 

26  d 27  c 28  d 29  d 30  b 

31  b 32  d 33  b 34  c 35  d 

36  d 37  c 38  d  
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Practise exercise on Alligations  
 

1.  A can contains a mixture of two liquids A and B in the ratio 7:5 .When 9 litres of 
mixture are drawn off and the can is filled with B, the ratio of A and B becomes 
7:9. How many litres of liquid A w ere contained by the can initially?  
(a) 18                         (b) 19                         (c) 20                       (d) 21  
 

2.  A vessel (of 8 litres) is filled with a liquid, 3 parts of which are water and 5 parts 
syrup. How much amount (in litres) of the mixture must be drawn off and 
replaced with water so that the mixture may be half water and half syrup?  
(a) 1.8                         (b) 1.9                        (c) 2.0                      (d) 1.6  

 
3.  A milk vendor has 2 cans of milk . The first contains 75% water and the rest is 

milk. The second contains  50% water. In what ratio  the milk should be mix ed 
from each of the container so as to get 12 litres of milk such that the ratio of 
water to milk is 3:5?  
(a) 1: 1                       (b) 3:1                          (c) 3:2                      (d) 2:3  
 

4.  The cost of Type 1 rice is Rs. 15 per kg and Type 2 rice is Rs. 20 per kg. If both 
Type 1 and Typ e 2 are mixed in the ratio of 1 : 4, then the price per kg of the 
mixed variety of rice is:  
(a) 18                         (b) 19                           (c) 23    (d) 61  
 

5.  A merchant has 1000 kg of sugar, part of which he sells at 8% profit and the 
rest at 16% profit. He gains 14% on the whole. The quantity sold at 16% profit 
is:  
(a) 200                       (b) 400                         (c) 750                      (d) 920  
 

6.  How many litres of water should be added to a 30 litre mixture of milk and 
water containing m ilk and water in the ratio of 7 : 3 such that the resultant 
mixture has 50% water in it?  
(a) 12                         (b) 13                           (c) 14                         (d) 15  
 

7.  In what ratio must milk be mixed with water to gain  16.66% on selling the 

mixture at cost price?  
(a) 1:8                       (b) 1: 9                          (c) 2: 3                        (d) 6: 1  
 

8.  In what ratio must a grocer mix two varieties of tea worth Rs. 61 a kg and Rs. 
65 a kg so that by selling the mixture at Rs. 68.20 a kg he may gain 10%?  
(a) 3:1      (b) 3: 9                           (c) 4: 3                        (d) 2: 3  
 

9.  In what proportion mu st rice at Rs. 3.15 per kg be mixed with rice at Rs. 3.50 
per kg so that the mixture be worth Rs. 3.25 per kg?  
(a) 7:8                      (b) 8: 7                           (c) 5: 2                        (d) 2: 5  
 

10.  The milk and water in two vessels A and  B are in the ratio 5:3 and 2:3 
respectively. In what ratio should the liquids in both the vessels be mixed to 
obtain a new mixture in vessel c consisting half milk and half water?  
(a) 4:5                      (b) 5: 4                             (c) 5: 6                      (d) 6: 5  
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11.  In what ratio must wheat at Rs.3.26 per kg be mixed with wheat at Rs.2.84 per 
kg so that the mixture be worth Rs.3.08 per kg?  
(a) 4:3                     (b) 3: 4                                (c) 5: 6                       ( d) 6: 5  
 

12.  How much ratio of water to milk must be made from 60 litres of milk at 1.5 
litres for Rs. 40 so as to  have a mixture worth Rs.13.33 a litre?  
(a) 7:10                   (b) 1: 1                                 (c) 5: 6                      (d) 6: 5  
 

13.  In what ratio must rice at Rs 9.20 per Kg be mixed with rice at Rs 10.70 per Kg 
so that the mixture be worth Rs 10 per Kg?  
(a) 7:8                     (b) 8: 7                                  (c) 5: 6                     (d) 6: 5  

 

Answer Key  
 

1  d 2 d 3 a 4 B 5 C 

6 a 7 d 8 a 9 C 10  A 

11  a 12  b 13  a     
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Past Exam Questions  
 

1.  A mixture contains spirit and water in the ratio 3:2. If it contains 3litres more 
spirit than water, the quantity of spirit in the mixture is     
(a) 4litres   (b) 7litres   (c) 6litres   (d) 9litres  
 

2.  In an alloy there is 12%of copper. To get 69kg of copper, how much alloy will be 
required?  

(a) 524kg   (b)575kg   (c)528kg   (d)736 kg   

 
3.  40litres of a mixture of milk and water contains 10% of water . The water to be 

added, to make the water content  20% in the new mixture is:   
(a) 4litres   (b) 6litres   (c) 5.5litres   (d) 5litres  
 

4.  A barrel contains a mixture of wine and water in the ratio 3:1. How much 
fraction of the mixture must be drawn off and substituted by water so that the 
ratio of  wine and water in the resultant mixture i n the barrel becomes 1:1?   
(a) 1/ 2  (b) 1/3   (c)3/ 7   (d) 2/ 5 
 

5.  The milk and water in two vessels A and B are in the ratio 4:3 and 2:3 
respectively. In what ratio, the liquids in both the vessels be mixed to obtain a 
new mixture in vessel C containing ha lf milk and half water?    

(a) 5:8   (b) 7:5    (c) ȡψ   (d) ȡχ 

 
6.  A container contains 60kg of milk. From this container 6kg of milk was taken 

out and replaced by water. This process was repeated further two times. The  
amount of milk left in the container is  
(a)35.24kg   (b)39.6kg   (c)43.7kg   (d)47.6kg   
 

7.  The ratio in which the Darjeeling tea at Rs . 32per kg is mixed with the Assam 
tea at Rs . 25 per kg so as to gain 20% by selling the mixture at Rs .32.40 per kg 
is  
(a) 4:5   (b)2:5   (c)5:2    (d)2:3 

 
8.  In what ratio must a grocer mix two varieties of pulses costing Rs . 15 and Rs . 

20 per kg respectively so as to get a mixture worth Rs . 16.50 per kg?   
(a) 3:5   (b)5:3   (c)7:3    (d)7:6 
 

9.  Find the ratio in which rice at Rs 7.20 a kg be mixed with rice at Rs 5.70 per  kg 
to produce a mixture worth Rs 6.30 per  kg  
(a) 1:2   (b)2:3    (c)3:5   (d)4:5  
 

10.  In what ratio must water be mixed with milk to gain ρφ% on selling the 

mixture at cost price?  
(a) 1:6    (b)6:8   (c)2:3    (d)8:3  

Answer Key  
1 d 2 b 3 d 4 b 5 b 6  d 7  b 8  c 9  b 10  a 



 

 21 IAS Edge: 9910922241/01149126581/9999114095                  www.iasedge.com 

 

 Chapter 2 ð Percentages  
 

The word percentage is derived from the French word òCentó, which means 
hundred.  
Basically, percentage can be seen as a unit or as a factor, which helps us in 
equating several quantities/ numbers.  
This can be seen with the help of following table:  
 

Student  Marks  Full Marks  Marks Obtained  

A 200  144  

B 100  82  

C 300  225  

 
In the table given above, the performance of the students cannot  be judged wit h the 
help of one single factor, ó Marks Obtained.ó Here arises the need of one unit with 
the help of which we can compare the marks of all the students.  
Now, if we calculate the marks of all the students over one common base 100 i.e. 
marks per 100 marks, then the marks obtained by all the three students are:  

 
A - 72 marks/ 100 marks   
B - 82 marks / 100 marks  
C -  75 marks / 100 marks  
This represents the percentage marks that each  student in the group has obtained.  

 
At this point there are two basic statements that you need to understand clearly:  
 
1.  What is the value of P% of Q?  
The required mathematical response to this situation is (P × Q)/100  
  
For instance, what is 20% of 82. The answer = 20x82/100 = 0.2x82.  

It might be a preferable option to think of this as 0.2x82 rather than the first 
representation above. Thus, 23% of 44 is 0.23x44.  

 

2.  What percentage of P is Q?  
The required mathematical r esponse to this situation is (Qx100)/P  
 
For instance, what percentage of 40 is 20. The answer = 20x100/40 = 50%.  
 
It might be a preferable option to think of this as follows:  
20/40 returns two values ð one is the decimal value which in this case would 
obviously be 0.5, the other is the percentage value - which is got by shifting the 
decimal point by two places to the right.  

 
Some Important results in Percentages : 

1.  If A is M% more than B, then B is what % less than A ð­ 100M/(100+M)%  

2. If A is M% less than B, then B is what % more than A ð­100 M/(100 -M)% 
3. If a quantity R is increased initially by M%, then decreased by N% and finally 
increased by P%, then the final value = R (100 + M) (100 - N) (100 + P)/100.100.100  
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Note ð If there is a percentage increase in the value of a factor then we use ô+ ô sign 
whereas in case of a  percentage decrease in the value of a factor we use ô-õ sign. 
It can be seen that the order of increase or decrease does not make any difference in 
th e final value.  
 
Corollary - The population problem:  In a situation where the pop ulation of a town/  
country keeps growing every year Population after n y ears can be calculated by using  
the formula as defined below.  
If the initial population is P and the rat e of growth is M% per annum, then the 

population after n years = 

n
M

P ö
÷

õ
æ
ç

å
+

100
1  

 
A parallel to this situation is the depreciation problem:  
 
In the case where the value of a machine is depreciating continuously by M% every 
year, then the residual value of the machine after n such depreciations would be given 
by:  

n
M

P ö
÷

õ
æ
ç

å
-

100
1  

 
The relationship between percentages and fractions:  
 
Since percent is a form of fraction, we can express percent as fractions (or decimals) 
and vice versa. Thus for instance, the following fractions/decimals can be converted 
into percentages as follows:  

 
1/5=0.2= 20 %  
¾==0.75=75 %  
4/5==0.8=80 %  
7/8=0.875=87.5 %  

 
For a complete list of percentage values of fractions refer to Arun Sharma 
òQuantitative Aptitude for CATó from Tata McGraw Hill.  
 
FORM CONVERSIONS: It is useful to have knowledge about the following form 
conversions:  
 
Conversion of a percentage into a fraction  

 
To convert a percentage into a fraction, replace the % sign with 1/100 and reduce the 
fraction to si mplest form:  

10%=10/100=1/10  
20%=20/100=1/5  
30%=30/100=3/10  
40%=40/100=4/10  
 

Conversion of a percentage in to a ratio:  
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25%=25/100=1/4  
50%=50/100=1/2  
75%=75/100=3/4  
 

Conversion of a ratio into a percentage  
 

To convert a ratio into a percentage, first conve rt the given ratio into a fraction then to 
a percentage.  

 
Conversion of a percentage into a decimal  

 

To convert a percentage into a decimal remove the %sign and move the decimal point 
two places to the left.  

250%=250/100=2.5  
 

Conversion of a decimal into a  percentage  
To convert a decimal into a percentage, move the decimal point two places to the right 
(adding zeroes if necessary) and put % sign.  

 
Expressing one quantity as a  percentage of another quantity  

 
What percentage is 50 of number 500?  

 

(50/500) 100 =10%  
 

A crucial issue: Calculating Percentage Change between two numbers  
 
The application of percentage is very diverse in nature e.g. simple and compound 
interest, profit and loss. All these are exactly based on the percentage 
increase/decrease of the ori ginal (or actual value).  
Percentage increase/decrease in a quantity=(change in quantity/original quantity)*100                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          

 
Percentage change:  

 
Last year Amanõs salary was 10,000 and Shyamõs salary was 15000. This year Amanõs 
salary is 15000 while Shyamõs salary is 25000  

 
Q. What is the percentage increase in Amanõs salary? =[(15000-
10000)/10000]*100=50%  

 
Q. What is the percentage increase in Shyamõs salary? 

 

Solution: [(25000 -15000)/15000] 100 = 66.66%  
 

Concept  of product constancy:  
A. When one factor of a product is increased by p% then the other factor will be 

decreased by (p/100+p 100) %  
It me when one factor of a product is increased by n/d then the other factor is 
decreased by n/ (d+n)  
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B. When one factor of a product is decreased by p% then the other factor will be 

increased by (p/100 -p 100) %  
It me when one factor of a product is decreased by n/d  
Then the other factor must be increased by n/d -n.  
 
ILLUSTRATIONS:  
 
1.  After a discount of 12%, a TV is availa ble for Rs. 13200. Had the discount been 3%  
higher, the TV could have been purchased for Rs. 12,750. What is the price of the TV?  
 
Solution: - 3% of the cost of TV  = Rs.13,200 ð Rs.12,750  = Rs.450  
So, Total cost = 450 × 100/3= Rs. 15,000  
 
2.  The price of  sugar is increased by 30%. What should be the respective % change in 
the consumption of sugar so that the expenditure increases by 10% only?   
Solution:  - Assume that the  
Initial Price = 100  
Initial consumption = 100  
Now, expenditure  = Price × consumption  
So, initial expenditure = 100 × 100 = 10,000  
Now, price  = 130 and the final expenditure = 11,000      
So, Final consumption = Final expenditure / final price = 11,000/130 = 84.61  
So, % decrease in consumption = 15.39%  
 
3.  If the salary of A is 50% more than the salary of B and 20% less than the salary of 
C, then the salary of C is what % more than the salary of B?  
Solution: - Assume that the salary of A = Rs. 100,    
Then salary of B = Rs. 66.66   
And salary of C = Rs. 125  
Now, the salary of C is Rs. 58.33 more than the salary of B.  
% change = 58.33×100/66.66= 87.5%  
 
4.  If the length of a rectangle is increased by 20% then what should be the respective 
percentage change in the breadth of rectangle so that the area remains t he same?  
Solution:  - Using the important resul ts 1, change in breadth = 20 × 100/ (100+20) = 

16.66%  
 
5.  In an examination, a student secured 113 marks and failed by 85 marks. If the 
pass marks is 40%, then what is the full marks?  
Solution : - Marks obtaine d = 198, which is 40% of the full marks.So, full marks = 198 

× 100/40 = 495.  
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Practice exercise on Percentages  
 

1.  34% =?  
(a) 8: 25   (b) 17: 50   (c) 1: 5   (d) None of these  
 

2.  If ¾ = x%, then value of x =?  
(a) 66.66%   (b) 70%   (c) 75%  (d) None of these  
 

3.  Find the number of boys in a school if the total number of students in the 
school is 500 and out of these 500 students 32% students are male.  
(a) 140   (b) 150   (c) 160   (d) None of these  

 
4.  If in Asian games 2014, 15% of players belong to gymnastic & there are total 

6000 players were participating in the tournament then what was the number 
of players participating in games other than gymnastic?  
(a) 4500     (b)  4800   (c) 5100                 (d)  5500  
 

5.  Raman monthly salary is Rs. 15000 if his salary increased by 15% then what 
will be the final salary of Raman:  
(a) Rs. 16000   (b) Rs. 17250  (c)  Rs. 17500       (d) Rs. 18000  
 

6.  Speed of a car is 50 km/h if we increase the speed of the car by 20% how much 
ti me will  it take to cover 120km.  
(a) 1.5 h   (b) 1.75 h   (c) 2h     (d) 2.15 h  
 

7.  A batsman scored 100 runs which included 3 boundaries and 8 s ixes. What 
percent of his total score did he make by running between the wickets?  
(a) 30    (b) 90    (c) 40                     (d) 45  
 

8.  Two students appeared at an examination. One of them se cured 6 marks more 
than the other and his marks was 52% of the sum of their marks. The marks 
obt ained by the better student are:  
(a) 22    (b) 32    (c) 81                   (d) 78  
 

9.  Two numbers A and B are such that the sum of 6% of A and 4% of B is two -
third of the sum of 7% ofA and 8% of B. Find the ratio of A: B.?  
(a) 2: 1   (b) 3:1    (c) 2:3                (d) 1: 1 
 

10.  Rajeev buys good worth Rs. 6000. He gets a rebate of 10% on it. After getting 
the rebate, he pays sales tax @ 20%. Find the amount he will have to pay for 
the goods  
(a) 6400   (b) 6480   (c) 6520                 (d) 6690  
 

11.  Two tailors X and Y are paid a total of Rs. 660 per week by their employer. If X 
is paid 120 percent  of the sum paid to Y, how much is Y paid per week?  
(a) 300   (b) 250   (c) 400   (d)None of these  
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12.  If the price of petrol increases by 25% and Santa intends to spend only an 
additional 15% on petrol, by how much % will he reduce the quantity of petrol 
purcha sed?  
(a)  9%   (b) 11%    (c) 8%      (d) None of these  
 

13.  If Santaloon offers a discount of 30% on the list price of a garment then it 
makes a loss of 16%. What % of profit  or % of loss will it make if it sells at a 
discount of 10% of the list pr ice?  
(a) 6%    (b) 7%    (c) 8%      (d)  0.8%  
  

14.  In an election contested by two parties, Party SJP secured 12  percentage points  

more votes than Party SJD. If party SJD got 132,000 votes and there are no 
invalid votes, by how many votes did it lose the election?  
(a) 300,000      (b) 168,000    (c) 36,000       (d) 24,0 00 
 

15.  A number Ø is mistakenly divided by 10 instead multiplied by 10. What is the 
percentage error in the result?  
(a) 9.9%         (b) 99.99%      (c) 19%   (d) 99%  
 

16.  The salary of Anuj is 20% lower than Bhu wanõs salary and the salary of 
Chauhan is 56.25% gr eater than Anuj salary. By how much percent the salary 
of Bhuwan is less than the salary of Chauhan.  
(a) 20%               (b) 25%        (c) 30%     (d) 33.33%  
 

17.  The length and breadth of a rectangle are changed by +10% and -10%. What is 
the percentage change in area of rectangle?  
(a) -1%       (b) -2%       (c) +1%           (d) +2% 
 

18.  I recently got a promotion accompanied by 23% hike in salary but due to 
recession it my salary was reduced by 32%.What was net change in my salary?  
(a)15.89% decrement                  (b)15.89% increment  
(c)16.4% increment                      (d)16.4% decrement                    
 

19.  A number when reversed becomes 45% greater than original. By how much 
percentage does unit place digit lesser than tenth  place digit?  

(a)75.75%      (b) υχȢψωϷ          (c)62.5%       (d)60.5%  
 

20.  According to a survey Burma has 45% of females and rest males. Out of them 
65% males and 45% females are literate. Find % of population literate?         
(a)55%  (b)56%  (c)57%   (d)58% 
 

21.  On selling 20 mts of cloth, a merchant realizes that he has made loss equal to 
selling price of 3 mts of cloth. find his loss percent  
(a) 15%  (b)16.66%            (c)20%   (d)13% 
 

22.  Class B has 50% more students than class A. Number of girls in class A  is 
equal to number of boys in class B. The percentage of girls is the same in both 
classes. What percentage of the student group are boys?  
(a)60%  (b)50%   (c)40%   (d)30% 
 

http://questions.ascenteducation.com/iim_cat_mba_free_sample_questions_math_quant/profit_loss_discounts/profit_loss_discounts_030406.shtml
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23.  An article is listed at Rs. 920. A customer pays Rs. 742.90 for it after getting 
two successive discounts. If the rate of the first discount is 15%, the rate of 
second discount is  
(a) 3%     (b) 5%     (c) 8%       (d) 12%  
 

24.  The difference between a discount of 40% on Rs. 500 and two successive 
discounts of 36% and 4% on the same amount  is 
(a) Rs. 0        (b) Rs. 2      (c) Rs. 1.93     (d) Rs. 7.20  
 

25.  What single discount is equivalent to two successive discounts of 20% and 
15%? 

(a) 35%            (b) 32%             (c) 34%      (d) 30%  
 

26.  A merchant allows a discount of 10% on marked price for the cash payment. To 
make a profit of 17%, he must mark his goods higher than their cost price by  
(a) 33%      (b) 40%       (c) 27%        (d) 30%  
 

27.  The price that Akabar should mark on a pair of shoes which cost him Rs. 1200 
to gain 12% after allowing a discount of 16% (in Rs.) is:  
(a) 1,344         (b) 1,43 3        (c) 1,600         (d) 1,500  
 

28.  Find the simple interest on Rs. 3000 at φȢςυϷ per annum for the period from 4 
feb 2005 to 18 april 2005.  
(a) Rs. 37           (b) Rs. 37.5        (c) Rs. 38          (d) Rs. 38.5  
 

29.  Prakash borrowed some money at a rate of 6% p.a. for the first two years, at the 
rate 9% p.a. for the next three years, and at a rate of 14%p.a. for the period for 
the period beyond five years. If he pays a total interest of Rs.  11,400 at the end 
of nine years, how much money did he borrow?  
(a) Rs. 12,000       (b) Rs. 11,000        (c) 10,000       (d) 9,000  
 

30.  The difference between the compound interest and simple interest on a certain 
amou nt of Rs. 18,000 in 2 years was  Rs. 405 . What was the rate of interest?  
(a) 15%         (b) 10%        (c) 8%         (d) 12%  

 
 

Answer key  
 

1 b 2 c 3 c 4 c 5 b 

6 c 7 c 8 d 9 d 10  b 

11  a 12  c 13  c 14  c 15  b 

16  a 17  a 18  d 19  b 20  b 

21  d 22  c 23  b 24  d 25  b 

26  d 27  c 28  b 29  a 30  a 
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Past Exam Questions  
 

1.  In a college, 40% of the students were allotted group A, 75% of the remaining 
were given group B and the remaining 12 students were given group C. Then 
the number of students who appl ied for the groups is       
(a) 100   (b) 60   (c) 80   (d) 92 
 

2.  The price of an article is first decreased by 20% and then increased by 30%. If 
the resulting price is Rs416, the ori ginal price of the article is     
(a) Rs 350   (b) Rs 405   (c) Rs 400   (d) Rs 450  
 

3.  A box has 100 blue balls, 50 red balls, 50 black  balls, 25% of blue balls and 
50% of red balls are taken away. Percentage of black balls at presen t is    

(a) 50%  (b) 25%  (c)σσ   (d) 40% 

 
4.  A dozen pairs of socks quoted at Rs. 180 are available at discount of 20%. How 

many pairs of socks can be bought for Rs. 48?     
(a) 3 pairs   (b) 4 pairs   (c) 2 pairs   (d)5 pairs  
 

5.  The marked price of a table is Rs 12,000. If it was sold for Rs 10,500 after 
allowing a certain discount, the n the rate of discount is     
(a) 17.5%   (b) 10%  (c) 12.5%   (d) 15% 
 

6.  If 50% of (P  ð Q) = 30% of (P + Q) and Q = x% of P, then  the value of x is:             
(a) 30    (b) 25   (c) 20   (d) 50 
 

7.  A number increased by ςς% gives 98. The number is    

(a) 45    (b) 18    (c) 80   (d) 81 
 

8.  In an examination A got 25% marks more than B, B got 10% less than C and C 
got 25% more than D. If D got 320 marks out of 500 , the marks obtained by A 
were  
(a) 405   (b) 450   (c) 360   (d) 400  

 
9.  Three sets of 40, 50 and 60 students appeared for an examination and the pass 

percentage was 100, 90 and 80 respectively . The pass percentage of the whole 
set is   

(a) ψψ   (b) ψτ   (c)ψψ   (d)ψτ 

 
10.  The price of an article is decreased by 10%. To restore its former value the ne w 

price must be increased by:  

(a) 10%  (b) 11%  (c)ω %  (d)ρρ%  

 
11.  A clerk received as annual salary of Rs3.660 in the year 1975. This was 20% 

more than his salary in 1974. What was his sa lary in 1974?  
(a) Rs3,005   (b)Rs3,000   (c)Rs3,500   (d)Rs3,050  
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12.  Arbind spends 75% of his income and saves the rest. His income is increased 
by 20% and he in creased his expenditure by 10%. Then the increa se in savings 
in percentage is  
(a) 55%  (b) 52%   (c) 50%  (d) 48%  
 

13.  If A exceeds B by 60% and B is l ess than C by 20%, then A:C is  
(a) 32:25   (b) 25:32   (c) 8:5    (d) 4:%  
 

14.  If 30% of (B ð A) = 18% of (B + A), th en the a ratio A:B is equal to   
(a) 4:1    (b) 1:4    (c) 5:4    (d) 5:9  
 

15.  The population of a town is 3,11,250. The ratio between women and men is 
43:40. If there are 24% literate among women, the total number of  literate 
persons in the town is  
(a) 41,800   (b) 48,900   (c) 56,800   (d) 99,600  
 

16.  The prices of a school bag and a shoe are in the ratio 7:5. The price of a school 
bag is Rs200 more than the prince of a shoe . Then the price of a shoe is    
(a) Rs200   (b) Rs700   (c) Rs500   (d) Rs1,200  
 

17.  If the interior an gles of a five sided polygon are in the ratio of 2:3:3:5:5, then the 
measure of the smallest angle is   
(a) 200   (b) 300   (c) 600   (d) 900  
 

18.  If three -fifth of sixty percent of a number is 36, the number is  
(a) 100   (b) 80    (c) 75   (d) 90 
 

19.  A number when reduced b y 10% gives 30. The number is  

(a) σσ   (b) σσ   (c) 40   (d) 35  

 
20.  The arithmetic mean of the scores of a group of students in a test was 52. The 

brightest 20% of them secured a mean score of 80 and the dullest 25%, a mean 
score of 31. The mean score of remaining 55%  
(a) 50%  (b) 51.4% approx.  (c) 54.6% approx.  (d) 45% 

 
21.  If 120 is 20% of a number, the n 120% of that number will be   

(a) 360   (b) 720   (c) 20   (d) 120  
  

22.  The numerator of a fraction is increased by 20% and denominator is decreased 
by 20%. The value of the fraction becomes 4/5. The original fraction is   
(a) 2/3   (b)8/15   (c) 7/11    (d)4/5  
 

23.  Price of milk has increased by 20%. To keep the expenditure unchanged, the 
present consump tion is to be reduced by:  

(a) 20%  (b) 18%  (c)10%   (d)ρφ% 

 
24.  If the price of rice be raised by 25%, the percent by which a house -holder must 

reduce  his consumption of rice so as not to increase his expenditure on rice is  
(a) 225   (b) 25.75   (c)25   (d)20  
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25.  In an examination, 65% of the students passed in Mathemati cs, 48% passed in 
Physics and 30% passed in both. How much percent of students failed i n both 
the subjects?  
(a) 17%  (b) 43%  (c) 13%  (d) 47% 
 

26.  A student scored 32% marks in science subjects out of 300. How much should 
he score in language papers out of 20 0 if h e is to get overall 46% marks?   
(a) 72%  (b) 67%   (c) 66%  (d) 60%  
 

27.  A shopkeeper buys an article for Rs 450. He marks it at 20% above the cost 
price. Find the percentage discount given by him if he se lls the article for Rs 

96.80?   
(a) 8%   (b) 9%   (c) 10%  (d) 12% 
 

28.  In the annual examination Mahuya got 10% less marks than Supriyo in 
Mathematics. Mahuya got 81 marks. The marks of Supriyo are   
(a) 90    (b) 87   (c) 88   (d) 89 
 

29.  In an examination, 1100 boys and 900 girls appeared. 50% of the boys and 40% 
of the girls passed the examination. The percenta ge of candidates who failed.  
(a) 45    (b) 45.5   (c) 50   (d) 54.5  
 

30.  In an examination, 52% of the candidates failed in English and 42% failed in 
Mathematics. If 17% failed in both the subjects, then the p ercentage of 
candidates, who passed in both the subjects, was  
(a) 23    (b) 21   (c) 25   (d) 22   
 

31.  90% of the students in school passed in English, 85% passed in Mathematics 
and 150 students passed in both the subjects. If no student failed in both the 
sub jects, find the total number of students.  
(a) 120   (b) 220   (c) 200   (d) 300    
 

32.  The cost of an article worth Rs100 is increased by 10% first and again 
increased by 10%. The total increase in Rs. is   
(a) 20    (b) 21   (c) 110   (d) 121  
 

33.  Aõs salary is increased by 10% and then decreased by 10%. The change in 
salary is   
(a) 0%   (b)1% decrease  (c)1% increase  (d)2% decrease   
 

34.  The value of a machine depreciates every year by 10%. If its present value 
Rs.50,000 then the value of the  machine after 2 year is      
(a) Rs.40,050   (b)Rs.45,000   (c)Rs.40,000   (d)Rs.40,500  
 

35.  The value of a machine depreciates every year at the rate of 10% on its value at 
the beginnings of that year. If the current value of the machine is Rs. 729, its 
worth 3 years ago was:  
(a) Rs.1000   (b) Rs.750.87   (c) Rs.947.10   (d) Rs.800  
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36.  88% of 370 + 24% of 210 - ? = 118    
(a) 257  (b) 258   (c) 266  (d)350  
 

37.  860% of 50 + 50% of 860 =?      
(a) 420  (b) 560  (c) 860   (d)960  
 

38.  What a percent of a day is 3 hours?    

(a) ρς%  (b)ρπ%  (c)ρψ%  (d)ρς%    

 
39.  Two-fifth of one -third of three -seventh of a number is 15. What is 40% of that 

number?  

(a) 72    (b) 84     (c) 136       (d)140       
(e)None of these   
 

40.  The difference between a number and its two -fifth is 510. What is 10% of that 
number?  
(a) 12.75   (b) 85   (c)204    (d)None of these   
 

41.  What percentage of numbers from 1 to 70 have squares that end in the digit 1?  
(a) 1   (b)14   (c)20   (d)21    
 

42.  The population of a town increased from 1,75,000 to 2,62,500 in a decade. The 
average percent increase of populati on per year is:    
(a) 4.37%   (b)5%   (c)6%   (d)8.75%  
 

43.  In a certain school, 20% of students are below 8 years of age. The number of 
students above 8 years of age is 2/3 of the number of students of 8 years age 
which is 48. What is the total number of stude nts in the school?   
(a) 72    (b)80   (c)120    (d)150    
(e)None of these  
 

44.  If A = x% of y and B = y% of x, then which of the following is true?   
(a) A is smaller than B      
(b) A is greater than B  

(c) Relationship between A and B cannot be determined.  
(d) If  x is smaller than y, then A is greater than B.  
(e) None of these  
 

45.  From the salary of an officer, 10% is deducted as house rent, 20% of the rest, 
he spends on conveyance, 20% of the rest he pays as income tax and 10% of 
the balance, he spends on clothes. T hen, he is left with Rs.15,552. Find his 
total salary.   
(a) Rs25,000   (b)Rs30,000   (c)Rs35,000   (d)Rs40,000  
 

46.  Aman gave 40% of the amount he had to Rohan. Rohan in turn gave one -fourth 
of what he received from Aman to Sahil. After paying Rs200 to the taxi d river 
out of the amount he got from Rohan, Sahil now has Rs600 left with him. How 
much amount did Aman have?    
(a) Rs4000   (b) Rs8000   (c) Rs12,000   (d) Data inadequate  
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47.  In a recent survey, 40% houses contained two or more people. Of those houses 
containing  only one person, 25% were having only a male. What is the 
percentage of all houses, which contain exactly one female and no males?   
(a) 15    (b)40   (c)75    
(d)Canõt be determined    (e)None of these  
 

48.  As per agreement with a bank, a businessman had to ref und a loan in some 
equal installments without interest. After paying 18 installments he found that 
60 percent of his loan was refunded. How many installments were there  in the 
agreement?   
(a) 22    (b) 24    (c) 30   (d) 33  

 
49.  A and B decide to travel from pla ce X to place Y by bus. A has Rs. 10 with him 

and he finds that it is 80% of the bus fare for two persons. B finds that he has 
Rs. 3 with him and hands it over to A. In this context, which one of the 
following statements is correct?  
(a) Now the money A ha s is just enough to buy two tickets.  
(b) A still needs Rs. 2 for buying the tickets.  
(c) After buying the two tickets A will be left with 50 paise.  
(d) The money A now has is still not sufficient to buy two tickets.  
 

50.  In a group of persons, 70% of the persons are male and 30% of the persons are 
married. If two - sevenths of the males are married, what fraction of the  females 
is single?   
(a) 2/7    (b) 1/3   (c) 3/7    (d) 2/3  

 
 

Answer Key  
 

1 c 2 C 3 c 4 b 5 c 

6 b 7 C 8 b 9 a 10  d 

11  d 12  C 13  a 14  b 15  b 

16  c 17  C 18  a 19  b 20  b 

21  b 22  B 23  d 24  d 25  a 

26  b 27  A 28  a 29  d 30  a 

31  c 32  B 33  b 34  d 35  a 

36  b 37  C 38  a 39  e 40  b 

41  c 42  B 43  e 44  e 45  b 

46  b 47  E 48  c 49  c 50  d 
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Chapter 3 ð Profit and Loss  
 

The following standard terms are important for this chapter:  
 
Cost price : The money paid by the shopkeeper to the manufacturer or whole seller 
to buy the goods is called   the cost price of the goods purchased by the 
shopkeeper.  
 
Selling price : The price at which an article is sold is called the selling price (S.P.) 
of the goods sold by the shopkeeper.  
 
Profit : If the selling price of an article is more than its cost price, then the dealer 
(or shopkeeper) makes a profi t (or gain). Thus, Profit occurs when the CP is less 
than SP.  
 
Profit = SP - CP; When SP > CP  
 
Loss:  When the selling price of an article is less than its cost price, and then the 
dealer suffers a loss. Thus loss occurs when the CP is more than SP.  
 
Loss=  CP ð SP When CP > SP  
 
Profit or loss is always calculated on the basis of cost price unless otherwise 
mentioned in the problem.  
 
Important formulae:  

Profit=SP - CP 
Loss=CP - SP 
Profit  percentage = (profit/cost price) 100  
Loss percentage=  (loss/cost price ) 100  

SP = [100+(gain%/100)] CP = [100 -(loss%/100)] CP 
CP= [100/(100+gain%)] SP = [100/(100 -loss%)] SP 
SP = (100+k)% of CP ; when profit = k % of CP  

SP = (100 -k)% of CP; when loss = k % of CP  
 
Markup and Discount  
Basically to avoid loss due to bargaining by the customers and to get the profit over 
the cost price the trader increases the cost price by a certain value, this increase in 
value over cost price is known as markup and the increased price (CP + Markup) is 
called the marked price or printed price or l ist price of the goods.  
 
Marked Price = CP + Markup  
Marked Price= CP+(%Markup on CP)  
Generally goods are sold at marked price, if there is no further discount, then in 
this case selling price equals to marked price.  
 
Discount  
Discount means reduction of marked price to sell at a lower rate or literally 
discount means concession. Basically it is calculated on the basis of marked price  
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Selling Price=Marked Price - Discount  
Selling Price=Marked Price - (%discount on Marked Price)  
 
Some Important concepts  
When two articles are sold at the same price but one of them at a profit and 
another at a loss and the percentage profit is the same as the percentage loss .in 
this case there is always a loss.  
Loss %  = (common gain or loss/10) 2 
 
Important point  
When a person  recovers the cost price of m articles by selling n articles (n<m), then 

the following formula works:  
Profit % = (Goods left/Goods sold) 100  
 
Concept of Variable cost and Fixed cost:  
Variable costs are those costs which increase with per unit of production  while 
fixed costs remain same in all the cases.  
E.g. ð The most common examples can be given as telephone bills / electricity bills 
where a certain part remains fixed and the rest depends upon the units used / 
consumed.  Profit or Loss is always calculate d over CP, unless stated otherwise.  

 
ILLUSTRATIONS:  

 
1.  When a cycle is sold for Rs. 720, a loss is incurred. Had the cycle been sold for 

Rs. 960, the profit would have been two times of the loss incurred. Find the CP.  
Solution: Let the CP be Rs. M and the  loss Rs. L.  
Then 720 = M ð L and 960 = M + 2L  
After solving the equations, we get M = Rs.800  

 
2.  Two bikes are sold for Rs. 20,000. First bike is sold at a profit of 20% whereas 

the other one at a loss of 20%. Find the net profit or loss.   
Solution: CP of first bike = CP 1= 20,000 /(100+20) ×100 = Rs. 50,000/3  

 CP of second bike = CP 2 =20,000/(100 -20) × 100 = Rs. 25,000  
 CP1 + CP2 = 1,25,000/3  
 Similarly, SP 1 + SP2 = Rs. 40,000  
 Obviously, there will be a loss.  
 Loss = 1,25,000/3 ð 40,000 = Rs. 5000/3  
 
3.  A shopkeeper makes a profit of 20% by selling an article. What would be the % 

change in the profit had he paid 10% less for it and the customer paid 10% 
more for it?  
Solution: Assume that the cost price is Rs.100.  

 So, selling price = Rs.120  
 Now, the new cos t price = Rs. 90 and  
 The new selling price = 132  

So. Profit = Rs. 132 - Rs.90 = Rs.42  
 Change in profit = Rs. 42 - Rs.20 = Rs. 22  

 % Change in profit = 22/ 20 ³ 100 = 110%  
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Practice exercise on Profit and Loss  

1.  Rahul sells his bike worth Rs. 25000 to Suraj  at a profit of 20%. After some 
days, Suraj sells the bike back to Rahul at a loss of 20%. Find the total % profit 
of Rahul in the whole trading.  

 (a)  22%   (b)  21%   (c)  23%   (d)  24%  
 

2.  Raj has a book costing Rs.42. He sold it at a profit of 50%. The sec ond 
purchaser sold it once again at a loss of 50%. At what price did he sell it?  

 (a)  Rs 32.5   (b)  Rs 31.5   (c)  Rs 33.5   (d)  Rs 30.5  
 

3.  By selling a clock for Rs. 405 a seller incurs a loss of 25%. Find the cost price of 
the clock for the seller.   

 (a)  Rs 540   (b)  Rs 550   (c)  Rs 525   (d)  Rs 595  
 

4.  By selling a packet of crackers for Rs 49.50, a man gains 15 %. What will be the 
CP of the packet? (Take approximation)  
(a)  Rs 43   (b) Rs 43.5   (c) Rs 42   (d) Rs 41.5  

 
5.  Jahnvi started a business with initial investment of Rs. 65,000. After some 

months, Ananya joined her with an investment of Rs. 52,000. At the end of the 
year, they divided the profit in the ratio of 5:3. When did Ananya join?  

 (a) After 5 months  (b) After 6 months  (c) After 3 months  (d) After 4 months  
 

6.  A shopkeeper sold apparel items for Rs 3450 and made a profit of 25% in the 
process. Find his loss percent if he had sold his items for Rs 1960.  
(a) 29%  (b) 28%   (c) 25%  (d) 24%  
 

7.  A calculator is sold for Rs 840 at a profit of 68%. What would ha ve been the 
actual profit or loss on it, if it had been sold for Rs 800?  
(a)  55%   (b) 60%   (c) 65%  (d) 58%  

 
8.  Pankaj bought 350 kgs of wheat for Rs. 1750 and sold it at a loss of as much 

money as he received for 150 kgs wheat. Find the selling price per kg .   

(a)  Rs 3.40   (b) Rs 4.50   (c) Rs 3.50   (d) Rs 4.10  
 

9.  Deepak buys an article for Rs. 500 and marks it for sale at a price that gives 
him 75% profit on his cost. He however gives a 25% discount on the marked 
price to his customer. Calculate the actual pe rcentage of profit made by 
Deepak.  
(a)  33%   (b) 35%   (c) 37.25%   (d) 31.25%  

 
10.  A 5.1 speaker set when sold for Rs. 9500 gives a loss of 20% to the merchant 

who sells it. Calculate his loss or profit per cent, if he sells it for Rs 11000.  
(a)  Loss of 7.62%  (b) Loss of 7.37%  (c) Loss of 7.34%  (d) Profit of 7.68%  

 
11.  The marked price of a pullover is Rs. 2500, which is 25% above the cost price. 

It is sold at a discount of 18% on the marked price. Find the profit percent.  
(a)  3.5%   (b) 2.5%   (c) 7.5%   (d) 6.5%  
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12.  375 refills cost Rs. 75. Find the cost of 10k refills if there is a discount of 32% 
on the selling price of the refills for this much amount of order.  
(a)  Rs. 2260   (b) Rs. 1320   (c) Rs. 1390   (d) Rs. 1360  

 
13.  A vendor marks the price of an item at Rs. 45. Fi nd the cost price if after 

allowing a discount of 25% he still gains 25% on the cost price.  
(a)  Rs. 30   (b) Rs. 25   (c) Rs. 27   (d) Rs. 28  

 
14.  The marked price of an iBall speaker set is Rs. 2600. If it is sold at a discount of 

15% of the marked price, a gain of 30% is made. What will be the gain or loss 
%, if the set is sold at Rs. 500 below the marked price?  

(a) Profit of 23.53%     (b) Profit  of 24.55%   
(c) Loss of 23.53%     (d) Loss of 20%  

 
15.  In the above question, what will be the selling price of the speaker set if he 

allows two successive discounts of 5% each on the marked price of Rs 2600?  
(a)  Rs. 2025   (b) Rs. 2256.25  (c) Rs. 2346.50  (d) Rs. 2106  

 
16.  A trader allows a discount of 25% and still makes a profit of 60% on the cost 

price. Find the profit percent he would make on the selling price if he sells at 
the marked price.  
(a)  116.07%   (b) 113.33%   (c) 121.11%   (d) 99.5%  

 
17.  If a milkman chea ts his customer by 20 % (in weight), then what will be his net 

gain in the whole trade?  
(a)  25%   (b) 30%   (c) 40%  (d) 35%  

 
18.  Sagar gives a discount of 25% on the list price to his customer Suresh. Suresh 

sells at 15% discount on the list price to his cust omer Samar. If Samar paid Rs. 
34 for an article, what profit is made by the Suresh?  
(a)  Rs. 6   (b) Rs. 8   (c) Rs. 7   (d) None of These  

  
19.  Also find Sureshõs profit% on his cost that he paid to Sagar. 

(a)  12.67%   (b) 13.33%   (c) 18.75%   (d) 15.67%  
 

20.  The co st of production of a computer is Rs. 31000, divided between 
components, labour and administrative overheads in the ratio 4:5:1. If the 
computer is marked at a price that gives a 25% profit on the price accounted for 
by labour, what is the marked price of the computer?  
(a)  Rs. 39800  (b) Rs. 38080  (c) Rs. 38750          (d) None of These  

 
21.  In the previous question, if the cost of components, labour and administrative 

overheads increases by 10%, 22% and 18% respectively, calculate the total cost 
of productio n and the marked price in this case according to the previous 
provision.  
(a)  Rs 36150, Rs 45500    (b) Rs 36208, Rs 45260    
(c)  Rs 38800, Rs 47560    (d) Rs.39150, Rs 51150  

 
22.  A grocer cheats both his customer and his supplier of food items and 

provisions. He tricks his supplier by 18% and deprives his customer of 
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provisions by 36%. Also he professes to sell his items at the cost price of the 
items he bought. Find his total prof it.  
(a)  102.67%   (b) 90.55%   (c) 98.55%   (d) 86.67%  

 
23.  The marked price of a Voltas AC is Rs 35000. Kshitij has a choice between 2 

kinds of discount schemes:  
Three successive discounts of 10%, 15% and 15%.  
Three successive discounts of 25%, 10% and 5%.  
Whic h of the two is better for Kshitij and what is the amount that he saves by 
selecting the better one?  
(a)  2 nd  one, Rs 315  (b)  2 nd  one, Rs 297  (c)  1 st one, Rs 308  (d)  1 st one,Rs 297  

 
24.  Aman buys two bed sheets for Rs1350. He sold one at 2/7 times of its cost 

price and the other at 7/2 times. In the whole process he gains Rs 150. Find 
the cost price of lower priced cycle.  
(a)  Rs 365   (b) Rs 333.33  (c) Rs 350   (d) Rs 346.67  

 
25.  A man loses 20% by selling an oven for Rs 3840. At what price should he sell 

the oven to gain 20% in his transaction?  
(a)  Rs 5160   (b) Rs 5760   (c) Rs 5560   (d) Rs 5960  

 
26.  The commission on selling the life insurance schemes is increased to 25% from 

the existing 20%. Number of schemes sold is also increased by 10% of the 
previous number  of schemes. What will be the increase in profit (in %)?  
(a)  32.5%              (b) 42.5%               (c) 40%  (d) 37.5%  

 
27.  A florist purchases some roses at Rs 5 per rose and some at Rs 7 per rose, the 

number of roses bought at the two prices being equal i. e. 30. He then sold the 
entire lot at Rs 20 per 3 roses. What is his net percentage profit?  

 (a)  13.5%   (b) 14.25%   (c) 11.11%                (d) 10.11%  
 

28.  A girl sells 5 chocolates for Rs 50 and makes a profit of 25%. Find her gain or 
loss per cent if she  sells 30 such chocolates for Rs 180.  
(a)  25% profit  (b) 20% loss   (c) 25% loss   (d) 35% profit  
 

29.  The cost price of 90 apples is equal to the selling price of 60 apples. Find the 
Percentage profit?  
(a)  50%   (b) 45%   (c) 35%  (d) 40%  

 
30.  Shyam bought a total of 30 set top boxes and TV sets for Rs 500000. He then 

sold 75% of the set top boxes and 5 TV sets for a profit of Rs 50000. Each set 
top box was marked up by 20% over cost and each TV set was sold at a profit of 
Rs 5000. The remaining set top boxes and 5 TV sets couldnõt be sold. What is 
Shyamõs overall loss (approx.)? 
(a)  Rs 156550  (b)  Rs 158300  (c)  Rs 149000  (d)Rs135700  
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Answer key  

 

1.  d 2.  b 3.  a 4.  a 5.  c 

6.  a 7.  b 8.  c 9.  d 10.  b 

11.  b 12.  d 13.  c 14.  a 15.  c 

16.  b 17.  a 18.  d 19.  b 20.  c 

21.  b 22.  b 23.  a 24.  d 25.  b 

26.  d 27.  c 28.  c 29.  a 30.  b 
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Past Exam Questions  

 
1. The cost price of a radio is Rs.600. The 5% of the cost price is changed towards 
transportation. After adding that, if the net profit to be made is 15%, then the selling 
price of the radio must be   
(a) Rs.704.50   (b) Rs.724.50   (c) Rs.664.50   (d) Rs.68 4.50  
 
2. If a shirt costs Rs.64, after 20% discount is allowed, what was its original price in 
Rs.? 
(a )76.80   (b)80   (c)88   (d)86.80     
 

3. The total cost of 8 buckets and 5 mugs is Rs.92 and the total cost 77. Find the cost 
of 2 mugs and 3 buckets,   
(a) Rs35   b) Rs70   (c) Rs30   (d) Rs38  
 
4. If books bought at the prices from Rs250 to Rs350, what is the greatest possible 
profit that might be made in selling 15 books?   
(a) Cannot be determined  (b) Rs750  (c) Rs.4,250   (d)Rs.3,000  
 
5. A got 30% concession on the label price of an article sold for Rs.8,750 with 25% 
profit on the price h e bought. The label price was   
(a) Rs13,000   (b)Rs16,000   (c)Rs12,000   (d)Rs10,000  
 
6.  The cost price of 40 articles is the same as the selling price of 25 articles. Find the 
gain percent.  
(a) 65%  (b) 60%  (c) 15%  (d) 75% 
 
7. If the cost price is 95% of the selling price, what is the profit percent?   
(a) 4   (b) 4.75   (c) 5   (d) 5.26  
 
8. The cost price of a book is Rs.150. At what price should it be sold to gain 20%?  
(a)Rs120  (b) Rs180   (c) Rs100   (d) Rs80  
 
9. An article was sold at a profit of 12%. If the cost price would be 10% less and selling 

price would be Rs.5.75 more, ther e would be profit of 30%. Then at what price it 
should be sold to  make a profit of 20%?    
(a) Rs115   (b) Rs120   (c) Rs138   (d) Rs215  
 
10. A cloth merchant on selling 33metres of cloth obtains a profit of 11metres of cloth. 
The profit is  
(a) 40%  (b) 22%  (c) 50%  (d) 11%  
 
11. If 1 purchased 11 books for Rs100 and sold 10 books for Rs110, the perce ntage of 
pro fit per book sold is   
(a) 10    (b) 11.5   (c) 17.3   (d) 21 
 
12. A man purchased 150 pens at the rate of Rs12 per pen. He sold 50 pens at a gain 
of 10%. The percentage gain at which he must sell the remaining pens so as to gain 
15% on the whole o utlay is  
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(a) ςρ%  (b)20%  (c)17%   (d)ρχ%  

 
13. By selling 90 ball pens for Rs160 a person loses 20%. The number of ball pens, 
which should be sold for Rs96 so as to have a profit of 20% is     
(a) 36    (b) 37   (c) 46    (d) 47 
 
14. The cost price : selling price of an article is a : b. If b is 200% of a then the 
percentage of profit on cost price is   
(a) 75%  (b) 125%   (c) 100%   (d) 200%  
 
15. A shopkeeper blends two varieties of tea costing Rs18 and Rs13 per 100gm in the 
ratio 7 : 3. He sells the blended variety at the rate of Rs18.15 per 100gm. His 
percentage gain in the transaction is  
(a) 10%  (b) 12%  (c) 14%  (d) 8%   
 
16. A invests Rs.64,000 in a business. After few months B joined him with Rs.48,000. 
At the end of year, the total profit was divided between them in the ratio 2:1. After how 
many months did B join?  
(a) 8   (b) 4   (c) 6   (d) 7 
 
17. A shopkeeper bought 15kg of rice at the rate of Rs.29per kg and 25kg of rice at the 
rate of Rs.20 per kg. He sold the mixture of bo th types of rice at the rate of Rs.27 per 
kg. His profit i n this transaction is   
(a) Rs125   (b) Rs150   (c) Rs140   (d) Rs145  
 
18. Sourav purchased 30kg of rice at the rate of Rs10 per kg and 35kg at the rate of 
Rs11 per kg. He mixed the two. At what price p er kg (in Rs) should he sell the mixture 
to make a 30% profit  in the transaction?  
(a) 12.5   (b) 13   (c) 13.7   (d) 14.25  
 
19.  A dealer sold two types of goods for Rs10,000 each. On one of them, he lost 20% 
and on the other he gained 20%. His gain or loss p ercent in the entire transaction was   
(a) 2% loss   (b) 2% gain   (c) 4% gain   (d) 4% loss  
 

20.  A grocery dealer cheats to the extent of 10% while buying as well as selling by 
using false weight. What is his increase in the profit %?  
(a) 20%  (b) 21%  (c) 22%  (d) None of these  
 
21. By selling a table for Rs1140, a man loses 5% in order to gain 5%, the table must 
be sold for   
(a) Rs1260   (b) Rs1320   (c) Rs1180   (d) Rs1250  
 
22. A radio dealer sold a radio at a loss of 2.5%. Had he sold it for Rs100 more, he 

would have gained χ Ϸ. In order to gain ρςϷ, he should sell it for  

(a) Rs1080   (b) Rs1125   (c) Rs850   (d) Rs925  
 
23. By selling a fan for Rs600, a man loses 10%. To make a gain of 20%, the sell ing 
price of the fan should be   
(a) Rs900   (b) Rs1000   (c) Rs700   (d) Rs800  
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24. A man sells a car to his friend at 10% loss. If the friend sells it for Rs54000 and 
gains 20%, the original cost price of the car was  
(a) Rs25000   (b) Rs35000   (c) Rs45000   (d) Rs50000  
 
25. On selling an article for Rs170, a shopkeeper  loses 15%. In order to gain 20%, he 
must sell that article at rupees:   
(a) 215.50   (b) 212.50   (c) 240   (d) 210  
 
26. The price of an article has been reduced by 25%. In order to restore the original 
price, the reduced price must be increased by   

(a) 25%  (b) 30%  (c) 33%  (d)σσ% 

 
27. A man sells 320 mangoes at the cost price of 400 mangoes. His gain percent is:  
(a) 15    (b) 20   (c) 25    (d) 10  
 
28. The cost of  manufacturing  of a tape recorder is Rs1500. The manufacturer fixes 
the marked price 20% abov e the cost of manufacture. If the manufacturer wants to 
gain 8%, what is the rate of discount that can be allowed?   
(a) 20%  (b) 15%  (c) 11%  (d) 10% 
 
29. A trader allows a discount of 10% on the marked price. He still has a profit of 17% 
on the cost pric e. Find the profit % if he sells at the marked price.   
(a) 27%  (b) 33%  (c) 30%  (d) 19% 
 
30. A shopkeeper marked the selling price of his goods in such a way that after giving 
a discount of 10% he gains 17%. How much percent above the co st price is the 
marked price?  
(a) 36%  (b) 27%  (c) 30%  (d) 40% 
 
31. A tradesman marks his goods 30% more than the cost price. If he offers a discount 
of 6.25% then his gain percent is   

(a) ςσ%  (b)22%  (c)ςρ%  (d)30%   

 
32. The average age of a class of 35 students is 15 years. If the teacherõs age is also 
included , the average age increases by one year. Furthermore, if the average age of the 
teacherõs family having a wife and a son is 40 years and the sonõs age is 80% less than 
his -motherõs  age, then the age of the teacherõs wife is  
(a) 57.5 years  (b) 50 years   (c) 47.5 years  (d) 55.5 years  
 
33. Sam purchased 20 dozens of toys at the rate of Rs375 per dozen. He sold each one 
of them at the rate of Rs33. What was his percentage profit?   
(a) 3.5   (b) 4.5   (c) 5.6   (d) 6.5   (e) None of these  
 
34. When a plot is sold for Rs18,700, the owner loses 15%. At what price must the 
plot be sold  in order to gain 15%?  
(a) Rs21000   (b) Rs22500   (c) Rs25300   (d) Rs25800  
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35. The profit earned by selling an article for Rs832 is equal to the loss incurred when 
the same article is sold for Rs448. What should be the selling  price for making 50% 
profit?   
(a) Rs920  (b) Rs960  (c) Rs1060  (d) Rs1200  (e) None of these  
 
36.  A shopkee per professes to sell his goods at cost price but uses a weight of 800gm 
instead of kilogram weight. Thus, he makes a profit of:   

(a) 20%  (b)ρφ%  (c)25%   (d)None of these  

 
37. Samant bought a microwave oven and paid 10% less than the original price. He 
sold it with 30% profit on the price he had paid. What percentage of profit did Samant 

earn on the original price?  
(a)17% (b)20% (c)27%  (d)32% (e)None of these  
 
38. A shopke eper fixes the marked price of an item 35% above the cost price. At the 
time of selling, he allows certain discount and suffers a loss of  1%. He allowed to gain 
8% is:  
(a) 20%  (b) 27%  (c) 31%  (d) 43% 
 
39. Albert buys 4 horses and 9 cows for Rs13,400, If  he sells the horses at 10% profit 
and the cows at 20% profit, then he earns a total profit of Rs1880. The cost of a horse 
is:    

(a)Rs1000   (b) Rs2000   (c) Rs2500   (d) Rs3000  
 
40. A pair of articles was bought for Rs37.40 at a discount of 15%. What must be  the 
marked price of  each of the articles?   
(a)Rs11  (b) Rs22   (c) Rs33   (d) Rs44  
 
41. Ku nal bought a suitcase with 15% discount on the labeled price. He sold the 
suitcase for Rs2880 with 20% profit on the labeled price. At what price did he buy the 
suitca se?  
(a)Rs2040   (b) Rs2400   (c) Rs2604   (d) Rs2640   (e) None of these  
  
42. A shopkeeper sells 25 articles at Rs45 per article after giving 10% discount and 

earns 50% profit. If the discount is not given, the profit gained is:   

(a)60%  (b)60 % (c)66%  (d)66 % (e)None of these   

 
43. A shopkeeper sold sarees at Rs266 each after giving 5% disount on labeled price. 
Had he not given the discount, he would have earned a profit 12% on the cost price. 
What was the cost price of each saree?   
(a) Rs240  (b) Rs260 (c) Rs280  (d) Data inadequate   (e) None of these  
 
44. A shopkeeper sold an article offering a discount of 5% and earned a profit of 
23.5%. What would have been the percentage of profit earned if no discount was 
offered?    

(a) 24.5  (b) 28.5  (c) 30  (d) Data inadequate   (e) None of these  
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45. Peter bought an item at 20% discount on its original price. He sold it with 40% 
increase on the price he bought it. The new selling  price is by what percent more than 
the original price?  
(a) 7.5   (b) 8  (c)10  (d)12  (e)None of these  
 
46. If Sohan, while selling two goats at the same price, makes a profit of 10% on one 
goat and suffers a loss of 10% on the other   
(a) He makes no profit and no loss.    (b) He makes a profit of 1%.  
(c) He suffers a loss of 1%.     (d) He suffers a loss of 2%  
 

 

Answer Key  
 
 

1 b 2 b 3 a 4 d 5 d 

6 b 7 d 8 b 9 c 10  c 

11  d 12  d 13  a 24  c 15  a 

16  b 17  d 18  c 19  d 20  b 

21  a 22  b 23  d 24  d 25  c 

26  d 27  c 28  d 29  c 30  c 

31  c 32  a 33  c 34  c 35  b 

36  c 37  a 38  b 39  b 40  a 

41  a 42  d 43  e 44  c 45  d 

46  c  
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Chapter 4 ð Ratio Proportion & Variation  
 

 
Ratios are a way to compare between the magnitudes of two quantities. It  tells us 
how many times of one quantity is the other quantity.  

 
So the ratio of any two quantities is expressed as a/b or a:b.  

 
In this case the numerator a is called the antecedent and the denominator b is 
called as the consequent.  

  
Rule of ratio:  

 
A key point for you to note about ratios is that since it is a comparison between 
quantities, both the quantities should be of the same units.  

 
In other words, the comparison of two quantities is meaningless if they are not of 
the same kind or in the same u nits (of length, volume)  

 
Nomenclature:  

If four numbers a, b, c, d are in proportion, then .
d

c

b

a
= The number d is called the 

fourth proportional to a, b and c. Numbers b and c are called means and numbers 
a and d are known as extremes.  

 
Continued Proportion:  

If 
d

c

c

b

b

a
== , then numbers a, b, c and d are said to be in continued proportion 

and b is called the mean between a and c.  
 

i.e. b 2 = ac  
 

Properties of ratio  
1.   The value of a ratio does not alter or change when the num erator and the 

denominator both are multiplied by the same quantities. The quantity by which 
you are multiplying the ratio can be positive or negative. It makes no difference 
to the value of the ratio.  
Thus, a/b=ka/kb  
For e.g. 1/2= 1  × 2/2  × 2 

 
2 The value of a ratio does not alter or change when the numerator and 

denominator both are divided by the same quantity ð (positive or negative)  
Thus 3/4=(3/2)/(4/2)  

 
3 The ratio of two fractions can be expressed  in ratio of integers  

(3/4)/(5/4)=(3/4) ×(4/5)=3/5  
Since (a/b)/(c/d)=(a/b) ×(d/c)  
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4 When two or more than two ratios are multiplied with each other, then it is 
called as a compounded ratio. For example:  
(2/3) ×(4/5) ×(6/7)=16/35  
Here 16/35 can be called the compounded ratio of 2/3,4/5 and 6/7  
 

5 When a ratio is compo unded with it self, it is called as duplicate ,triplicate ratio 
etc. For instance:  
(a/b) ×(a/b)=(a/b) 2 is called as the duplicate ratio of a/b  
(a/b) ×(a/b) ×(a/b)=(a/b) 3 is called as the triplicate ratio of a/b  

 
6 a/b=(c+am) /(d+bm)  if and only if c/d=a/b. This is a property with massive 

calculation implications.  
 
7 This property is very useful when we compare two fractions to compare between 

10/20 and12/22.  
You would also need to know the following inequalities with respect to ratios:  
If a/b>1, and k is positive, then the following inequalities exist:  
(i)  (a+k)/(b+k)<(a/b) and  (ii) (a -k)/(b -k) > (a/b)  
 
If a/b <1 and k is positive, then the following inequalities exist:  
(i)  (a+k)/(b+k)>(a/b)  and  (ii) (a -k)/(b -k) < (a/b)  

 
8 The following is again an important result:  

(a+c)/(b+d) > (a/b) if c/d>a/b  
(a+c)/(b+d) < (a/b) if c/d<a/b  

 
The above two points can be summarized below:  

1.  If a/b = 1, then (a + x) / (b + x) = a/b.  if x  ̧ða. 
2.  If a/b > 1, then (a + x) / (b + x) < a/b.  if x > 0.  
3.  If a/b < 1, then (a + x)  / (b + x) > a/b.  if x > 0  

4.  If a/b = 1, then (a ð x)/ (b ð x) = a/b.  if x  ̧a 
5.  If a/b > 1, then (a ð x) / (b ð x) > a/b.  if x > 0 and x < b  
6.  If a/b < 1, then (a ð x) / (b ð x) < a/b.  if x > 0 and x < b  

 

9 If  ...........................===
f

e

d

c

b

a
=K 

Then, K= 
................

................

+++

+++

fdb

eca
 

 
10  Let a/b,c/d,e/f,g /h  éééééééééé.éé.. be some different ratios,then the 

values of (a+c+e+g+é../b+d+f+h+é.) must lie between the lowest and the 
highest of these ratios.  

 
11  If a:b and b:c are given, then  

a :b:c=(a  × b):( b  × b):( b  × c) 
  

Number 12 is one fifth of 60 or 12 is fou r times 3. In such a situation you  say 
that the ratio of 12 to 60 is 1:5 and 12 to 3 is 4:1.  
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Now, if .
d

c

b

a
= Then  

,
c

d

a

b
=  

,
d

dc

b

ba +
=

+
 

,
d

dc

b

ba -
=

-
 

 

 

Proportion  
An equality of two ratios is called a proportion and we s ay that the four numbers are 
in proportion.  
i.e. if a/b=c/d or a:b=c:d , then we say that  a,b,c and are in proportion  
i.e if a/b=c/d or a:b=c:d , then we say that a,b,c and d are in proportions and written 
as a:b::c:d, where the symbol  :: indicates proporti on and it is read as a is to b as c is to 
d.  
Here a and d are called extremes (or extreme terms) and b and c are called me ans . 
Thus fou r numbers are said to be in proportion, if the ratio of the first to the second 
number is equal to the ratio of the third to the fourth  number eg 2:3::4:6.  Some 
important results are derived from the  discussion of proportion, which are very 
important for clear understanding.  
 
4.1  Properties of Proportion  
 
1  If four numbers (quantities)  are in proportion then product of the extreme s is 

equal to the product of  me  and if these are not in proportion ,then product of 
extremes is not equal to the product of me.  
If a:b::c:d  
Then a  × d=b  × c thus it is clear  that if  three out of four  terms of  a proportion 
are given ,then we can find  the fourth term  by dividing the  product of me (or 
extremes) by the remaining terms.  

 
2 If a,b,c are three numbers such that  a:b=b:c then these numbers a,b,c are said 

to be in continued propo rtion or simply in proportion.  
a :b=b:c  
b2=ac 
 

Here b is said to be mean proportional between a and c, and c is said to be third 
proportional to a and b .For ex ample,  3:9:: 9:27  
Here 9  × 9=3  × 27 which are in continued proportion?  

 

Some facts about proportion  
Inverte ndo 
If a/b=c/d , then b /a=d/c  

 

dc

dc

ba

ba

-

+
=

-

+
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Altern endo  
If a/b=c/d , then a /c=b/d  

 
Componendo  
If a/b=c/d , then a +b/b=c+d/d  
 
Dividendo  
If a/b=c/d , then a -b/b=c -d/d  
 
Componendo and D ividendo  
If a/b=c/d , then   

(a+b/a -b)=(c+d/c -d) 
 

Unitary method  
 
A method in which the value of a quantity is first obtained to find the value of any 
required quantity is called unitary method  in solving problems based on  unitary 
method.  

 
VARIATION:  

Direct Variation  
A quantity ôAõ is said to vary directly with quantity ôBõ when, the two quantities depend 
upon each other in such a manner that A changes in the same ratio as B. It is 

represented as A  ́B (A varies as B)  
 
Mathematically the situation of direct proportiona lity converts into the equation A = 
kB  
where, k is a constant.  
 
Two quantities are said to be directly proportional if the increase (or decrease) in one 
quantity causes the increase (or decrease) in the other quantity by same proportion.  
 
1.  When we purch ase something the cost of the articles purchased varies directly 

to the number of articles. More articles more cost, less articles less cost.  
2.  While executing any project, the work done varies directly as the number of 

men (workforce) at work. The more t he men at work, the more would be the 
work done in the same time. On the other hand, less men means  less work 
done in the same time.  

  
Indirect Variation  
 
A quantity A is said to vary inversely with quantity B when A varies directly with the 

reciprocal of B. It is represented as  A ´  

 
(Mathematically the situation of indirect or inverse proportionality converts into the 
equation  
A = k/B  
where, k is a constant  
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Two quantities are said to vary inversely if the increase (or decrease) in one quantity 
causes a corresponding decrease (or increase) in the other quantity. For e.g, the time 
taken to finish a work varies inversely to the number of men at work.  
More men at  work would mean less time taken to finish the same work. Fewer men  at 
work would mean more time taken to finish the same work.   
 

 Joint Variation  
A quantity is said to vary jointly with the other two quantities B & C when it varies 
directly to their prod uct.  
 

Mathematically the situation of joint variation converts into the equation A = k (B ³ C)  
 
Also note that, A is said to vary directly to B and inversely to C if A varies to B/C.  
 
Partnership - A related concept:  

 
When two or more than two people run a  business jointly by investing their money 
and effort into the business, then it is called as a joint venture or a business 
partnership.  
All these people, who have invested their resources, are called as the partners.  
 
Partners are basically of two types  
 

1.  Working partners: A partner who is directly involved with day to day activities of 
business is called as working partner  

2.  Sleeping partners: a partner who just invests his or her money is called as 
sleeping partner.  

 
Genera l rules of partnership  
 
1  If the partners invest different amounts of money for the same period of time, 

then the profits of all the partners are shared in the ratio of their investments.  
 
2  If the partners invest the same amount of money for different time periods, then 

the prof its of all the partners are shared in the ratio of time periods for which 
their amounts were invested.  

 
3  If the partners invest different amounts of money for different time periods, 

then their profits are shared in the ratio of products of respective in vestments 
with the time period for each partner individually. Thus the total gain or loss is 
divided in the ratio of money -time capitals.  
For instance, if A invests Rs.20000 for 4 months and B invests Rs. 50000 for 3 
months in a business, then the ratio of  division of the accruing profit would be 
20000x4 : 50000x3 = 80000: 150000 = 8:15  
Besides in case there is a working partner in the project, then before the profit 
is divided in the ratio of money - time capital the profit is reduced by the salary 
of the w orking partnerõs salary. 
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ILLUSTRATIONS:  

1. If ,
d

c

b

a
= then the value of 

22

22
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+

+
is  

 (a)
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    (b)
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    (c)
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-

-
  (d)
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 Squaring both the sides, ,
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22

 (from 1)  

 Hence (a ) 
 
2.  If A = 4 when B = 24, find B when A = 7, where B varies directly as A.  
 (a) 6   (b) 24    (c) 42   (d) 60 

 

Sol ution:  A = kB  \ k = A/B i.e. k = 4/24 = 1/6  
When, A = 7, 1/6 = 7/B   
i.e. B = 42 . Hence (c ) 
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Ratio proportion and variation  
 
1.  Rs.432 is divided amongst three workers A, B and C such that 8 times Aõs share is 
equal to 12 times Bõs share which is equal to 6 times Cõs share. How much did A get?  
(a) Rs.192   (b)Rs.133   (c) Rs.144   (d) Rs.128  
 
2.  The proportion of milk and water in 3 samples is 2:1, 3:2 and 5:3. A mixture 
comprising of equal quantities of all 3 samples is mad e. The proportion of milk and 
water in the mixture is   
(a) 2: 1   (b) 5: 1   (c) 99: 61   (d) 227: 133  
 

3. The monthly salaries of two persons are in the ratio of 4:7. If each receives an 
increase of Rs.25 in the salary, the ratio is altered to 3: 5. F ind their respective 
salaries.   
(a) 120 & 210  (b) 80 & 140   (c) 180 & 300  (d) 200 & 350  
 
4. The ratio of marks obtained by Vinod and Basu is 6:5. If the combined average of 
their percentage is 68.75 and their sum of the marks is 275, find the total marks for 
which exam was conducted.   
(a) 150   (b) 200   (c) 400                 (d) None of these  
 
5.  The p resent ages of A and B are in the ratio 6 : 4. Five years ago their ages were in 
the ratio 5: 3. Find their present ages.   
(a) 42, 28   (b) 36, 24            (c) 30, 20             (d) 25, 15  
 
6. The ratio of boys to girls in a class is 5: 3. The class has 16 more boys than girls. 
How many girls are there in the class?   
(a)16              (b) 6                  (c) 24                  (d) 64 
 
7. A, B and C play cricket. A's runs are to B's runs and B's runs are to C's as 3:2. 
They get altogether 342 runs. How many runs did A make?  
(a).162   (b).108      (c).72    (d) None of these  
 
8.  An engine can pull an empty bo gie at the speed of 18 kmph an d the reduction in its 

speed is directly proportional to the square root of the number of boxes it can carry of 
equal weight of 10 kg each. If the speed of the engine is 12 Kmph w hen 9 boxes are 
loaded in the b ogie, f ind the maximum weight that can be carr ied i f the speed of the 
engine and b ogie is  to be maintained at least 10 k mph?  
(a)140kg.               (b) 160kg.   (c) 170kg.                (d) 180kg.  
 
9.  The marks scored by a student in three  subjects are in the ratio of 4: 5 : 6. If the 
candidate score d an overall aggregate of 60% of the sum of the maximum marks and 
the maximum marks in all three subjects is the same, in how many subjects did he 
score more than 60%?  
(a)1                    (b) 2                            (c) 3                          (d) None of the subjects  
 
10.  In two alloys, Aluminum and iron are in the ratios of 1:4 and 1:3. After alloying 
together 10kg of the first alloy, 16 kg of the second and several kilograms of pure 
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Aluminum, an alloy was obtained in which the ratio of Alumi num to iron was 3:2. 
Find the weight of the new alloy:  
(a)18kg.                  (b)  20kg.                           (c) 24kg.   (d) None of these.  
 
11.  If (x+ y): (y+ z): (z+ x) = 5: 7: 8 & x+ y+ z= 10, what is the value of z?  
(a)2                         (b) 3    (c) 5                        (d) 7 
 

12.  x varies directly as ώ  ᾀ . At y=1 and z= 2, the value of x is 15. Find the value 
of z, when x= 39, and y =2.  
(a)2                       (b) 3                     (c) 4                  (d) 6 
 
13.  Points A and B are both in the line segment PQ and on the same side of its 
midpoint. A divides PQ in the ratio 2:3, and B divides PQ in the ratio 3:4. If AB=2, then 
the length of BQ is:  
(a) 80                     (b) 10                                (c) 30     (d) 40  
 
14. Three beakers have capacity of 250ml, 650ml and 200ml. 682 ml of Juice is 
poured into them so that the same fraction of each is filled. The volume filled  in the 
smallest beaker will be  
(a) 184   (b) 124                              (c) 116                     (d) 19 
 

15.  Rs 4830 is divided among Abhishek, Dishant and Prashant such that if 
Abhishek's share diminishes by Rs 5, Dishant's share diminishes by Rs 10 and 
Prashant's share diminishes by Rs 15, their shares will be in the ratio 5:4:3. Find the 
Prashant's original share?  
(a) 1610   (b) 1420                           (c) 1324   (d) 1215  
 
16.  Seema bought 1.5 kg. of fresh oranges. The ratio of water to pulp was 4: 1. When 
she crushed these oranges, then some wa ter g ot wasted. Now the ratio of water to pulp 
is 3: 2. What was the total amount of crushed oranges?  
(a)1.5kg.          (b) 0.75kg.        (c) 1.0 kg.   (d) None of these  
 
17. The monthly incomes of A and B are in the ratio 4 : 5  and  their expen ses are in the 
ratio 5 : 6. If A  saves Rs. 25 per month and B  saves Rs.50 per month, what is the sum 

of their incomes?  
(a)700                      (b) 800                 (c) 900                    (d) 1000  
 
18.  Three jars having volume in ratio 2: 3: 5 are full of mixture of water and kerosene, 
in the 1st jar ratio of water and kerosene is 1: 3, in the 2nd jar, the ratio ratio of water 
and kerosene is 2: 3 and in the 3rd jar ,the ratio of water and kerosene i s 2: 5. If all the 
three jars were poured out in a large container, what is the resulting ratio of water and 
kerosene?  
(a)43: 96                (b) 219: 481               (c) 348: 962           (d) 962: 438  
 
19.  The ratio of volume of two cones is 4: 5 an d the ratio of the radii of their bases is 
2: 3. What is the ratio of their vertical heights?  
(a)5: 6                    (b) 6: 5                        (c) 9: 5                   (d) 5: 9  
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20.  The wages of labourers in a factory has increased in the rati o 22: 25 and their 
number decreased in ratio 3: 2. What was the origional wage bill of the factory if the 
presen t bill is Rs. 5000?  
(a)Rs. 4000           (b)  Rs. 6600             (c) Rs. 8000           (d) Rs. 7000  
21.  If x: y= 1: 3, y: z= 5: k, z: t= 2:  5 and t:x= 3: 4 then what is the value of k?  
(a)1/2    (b) 1/3    (c) 2                        (d) 3 
 
22.  If the ratio of x to y is 25 times the ratio of y to x then what is the ratio of x to y?  
(a)1: 5                   (b) 5:1                          (c) 25: 1                 (d) 1: 25  
 

23. If , then ØÙÚ× ..........  

(a) Ø Ú Ù ×   (b) ØÙ Ú×  (c) Ø× ÙÚ (d) Ø × Ù Ú  
 

24. If ,  find the value of (x -y)a + (y -z)b + (z-x)c. 

(a) 1                        (b) 0                                  (c) 1/2                  (d) -1 
 
25. A rat takes 5 leaps for every 4 leaps of a cat, but 3 leaps of the cat are equal to 4 
leaps of the rat. What is the ratio of the speed of rat to that of the cat?  
(a) 11: 15                (b) 15: 11                          (c) 16: 15                 (d) 15:16  
 
 

Answer key  
 

1 c 2 D 3 d 4 b 5 B 

6 c 7 A 8 b 9 a 10  C 

11  c 12  B 13  d 14  b 15  D 

16  b 17  C 18  b 19  c 20  B 

21  a 22  B 23  a 24  b 25  D 

 
 
 
 

  



 

 53 IAS Edge: 9910922241/01149126581/9999114095                  www.iasedge.com 

 

Past Exam Questions  
 
1. If m:n = 3:2, then (4m + 5n):(4m ð 5n) is equal to:    
(a) 4:9    (b)9:4    (c)11:1   (d)9:1  
 
2. If x:y = 3:2, then the ratio 2x 2 + 3y 2 : 3x 2 ð 2y 2 is equal to:   
(a)12:5   (b)6:5    (c)30:19   (d)5:3  
 

3. If A:B:C = 2:3:4, then ratio ȡȡ is equal to     

(a) 8:9:16   (b) 8:9:12   (c) 8:9:24   (d)4:9:16  
 
4. If a:b = c:d = e:f = 1:2, then (3a + 5c + 7e):(3b + 5d + 7f) is equal to  
(a) 8:7    (b)2:1    (c)1:4    (d)1:2  
 
5. If A and B are in the ratio 3:4, and B and C in the ratio 12:13, then A and C will be 
in the ratio  
(a)3:13   (b)9:13   (c)36:13   (d)13:9   
 
6. If W 1:W2 = 2:3 and W 1:W3 = 1:2 then W 2:W3 is    
(a)3:4    (b)4:3    (c)2:3    (d)4:5  
 

7. If 78 is divided into three parts which are in the ratio 1: ȡ, the middle part is  

(a)ω    (b)13    (c)ρχ   (d)ρψ    

 
8.If x:y = 4:5 , then (3x + y):(5x + 3y) =    
(a) 3:5    (b)5:3    (c)17:35   (d)35:17  
 
9. If x runs are scored by A, y runs by B and z runs by C, then x:y = y:z = 3:2. If total 
numbers of runs scored by A, B and C is 342, the runs scored by each would be 
respectively  
(a)144,96,64   (b)162,108,72  (c)180,120,80  (d)189,126,84  
 

10. If x:y = 3:4 and y:z = 3:4, then  is equal to  

(a) 13/27   (b)1/2    (c)73/84   (d)37/48   
 
11. At present, the ratio of the ages of Maya and Chhaya is 6:5 and fifteen years from 
now, the ratio will get changed to 9:8. Mayaõs present age is  
(a) 21 years   (b) 24 years   (c) 30 years   (d) 40 years  
  
12. The ratio of the ages of Ram and Rahim 10 years ago was 1:3. The ratio of their 
ages five years hence will be 2:3. Then the ratio of their present ages is   
(a)1:2    (b)3:5    (c)3:4    (d) 2:5  
 
13. Two numbers are in the ratio 2:3. If 2 is subtracted from the first and 2 is added to 
the second, the ratio becomes 1:2. The sum of the numbers is:   
(a) 30   (b) 28   (c) 24    (d) 10 
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14. The ratio of number  of balls in bags x,y is 2:3. Five balls are taken from bag y and 
are dropped in bag x. number of balls are equal in each bag now. Number of balls in 
each bag now is  
(a) 45   (b) 20   (c) 30    (d) 25 
 
15. Two numbers are in the ratio 4:5 and their LCM is 1 80. The smaller number is  
(a) 9   (b) 15   (c) 36    (d) 45  
 
16. Three numbers are in the ratio 1:2:3. By adding 5 to each of them, the new 
numbers are in the ratio 2:3:4. The numbers are:  
(a)10, 20, 30   (b)15,30,45   (c)1,2,3   (d)5,10,15  

 
17. Ram got twice  as many marks in English as in Science. His total marks in English, 
Science and Maths are 180. If the ratio of his marks in English and Maths is 2:3, what 
are his marks in Science?  
(a) 30   (b) 60   (c) 72    (d) 90 
   
18. The ratio of incomes of P and Q i s 3:4 and the ratio of their expenditures is 2:3. If 
both of them save Rs6000, the income of P is   
(a)Rs20000   (b) Rs12000   (c) Rs18000   (d) Rs24000  
 
19. The ratio of the income to the expenditure of a family is 10:7. If the familyõs 
expenses are Rs10,500,  Then savings of the family is   
(a)Rs4,500   (b)Rs10,000   (c)Rs4,000   (d)Rs5,000  
 
20. The incomes of A and B are in the ratio 2:3 and their expenditures are in the ratio 
1:2. If each saves Rs24,000, find Aõs income.  
(a)Rs24,000   (b)Rs72,000   (c)Rs19,200   (d)Rs48,000  
 
21. The monthly income of H and W is in the ratio 4:3 and the expenditure is in the 
ratio 3:2. If each of them saves Rs600 per mon th, the income of W in rupee is  
(a) 1200   (b) 2400   (c) 1800   (d) 9000  
 
22. The ratio of monthly incomes of A, B is 6:5 and their monthly expenditures are in 
the ratio 4:3. If each of them saves Rs400 per month, find the sum of their monthly 
incomes.   
(a) 2300   (b) 2400   (c) 2200   (d) 2500  
 
23. A box contains 420 coins in rupee, 50 paisa and 20 paisa coins, the ratio  of their 
rupee values being 13:11:7. The number of 50 paisa coins is  
(a) 42   (b) 78   (c) 66    (d) 132  
 
24. A box contains Rs56 in the form of coins of one rupee, 50paise and 25paise. The 
number of 50paise coins is double the number of 25paise coins and four times the 
number of one rupee coins. How many 50paise coins are there in the box?  
(a) 52   (b) 64   (c) 32    (d) 16 
 
25. An amount of money is to be distributed among P, Q and R in the ratio of 2:7:9. 
The total of Põs and Qõs share is equal to Rõs share. What is difference between the 
shares of Põs and Qõs? 
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(a)Rs5000   (b) Rs7500   (c) Rs9000   (d) Information inadequate  
 

26. Divide Rs2,600 among A, B, C in the ratio ȡȡ. Find the share of each  

(a)Rs1200, Rs600, Rs800   (b) Rs1200, Rs800, Rs600   
(c)Rs600, Rs800, Rs1200   (d) Rs800, Rs600, Rs1200  
 

27. Rs900 is divided among A, B C; the division is such that Ĳ of Aõs money = rd of Bõs 

money = th  of Cõs money. Find the amount (in Rs) received by A, B, C. 

(a) 300, 400, 200  (b) 350, 450, 100  (c) 200 , 300, 400  (d) 400, 150, 350  
 

28. The smallest integer, which subtracted from both the terms of 6:7 gives a ratio less 
than 16:21, is:   
(a) 5   (b) 4   (c) 3   (d) 2 
 
29.  Rs180 are to be divided among 66 persons (men and women). The ratio of the total 
amo unt of money received by men and women is 5:4. But the ratio of the money 
received by each man and woman i s 3:2, the number of men is  
(a) 20   (b) 24   (c) 30    (d) 36 
 
30. In an innings of a cricket match, three players A, B and C scored a total of 361 
ru ns. If the ratio of the number of runs scored by A to that scored by B and also 
number of runs scored by B to that scored by be 3:2, the number of runs scored by A 
was  
(a) 171   (b) 181   (c)185    (d)161  
 
31. A and B together have Rs158. C has Rs101 less th an what A and B together have 
and B has Rs23 m ore than C. The amount of A is:  
(a)Rs80  (b) Rs78   (c) Rs57   (d) Rs88  
 
32. The ratio of the first and second class fares between two railway stations is 4:1 
and that of the number of passengers travelling by first and second classes is 1:40. If 
on a day Rs1100 are collected as total fare, the amount collected from the first class 
passengers is  

(a)Rs315   (b) Rs275   (c) Rs137.50   (d) Rs100  
 
33. 2men and 4 boys can do a piece of work in 10 days, while 4 men and 5  days can 
do it in 6 days. Men and boys are paid wages according to their output. If the daily 
wage of man is Rs40, then the ratio of daily wages of man and a boy will be  
(a) 5:3    (b)5:2    (c)7:4    (d)7:3  
 
34. Two numbers are such that the square of one i s 224 less than 8 times the square 
of the other. If the numbers are in the ratio of 3:4, then their values are   
(a) 12, 16   (b) 6,8    (c)9,12   (d)12,9  
 
35. In a school, 10% of number of girls is equal to 1/20 th  of number of boys. Ratio 
between the number o f boys to number of girls is  
(a) 1:2    (b)2:1    (c)1:4    (d)4:1  
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36. If A:B:C = 2:3:4, then ȡȡ is equal to:  

(a) 4:9:16   (b) 8:9:12   (c) 8:9:16   (d) 8:9:24  
 
37. If A:B = 2:3, B:C = 4:5 and C:D = 6:7, then A:B:C:D is:   
(a)16:22:30:35  (b)16:24:15: 25 (c)16:24:30:35  (d)18:24:30:35  
 
38. If 0.75:x::5:8, then the value of x is    
(a) 1.12   (b) 1.20   (c) 1.25   (d) 1.30  
 
39. If x:y = 5:2, then (8x + 9y):(8x + 2y) is:   
(a) 22:29   (b)26:61   (c)29:22   (d)61:26  

 
40. The salaries of A, B, C are in the ratio 2:3:5. If the increments of 15%, 10% and 
20% are allowed respectively in their salaries, then what will be the new ratio of their 
salaries?   
(a) 3:3:10   (b) 10:11:20   (c)23:33:60   (d) Cannot be determined  
 

41. If Rs782 be divided into three parts, proporti onal to ȡȡ, then the smallest part 

is:  
(a)Rs182   (b) Rs190   (c) Rs196   (d) Rs204  
 
42. Two numbers are in the ratio 3:5. If 9 is subtracted from each, the new numbers 
are in the ratio 12:33. The smaller number is   
(a) 27   (b) 33   (c) 49    (d) 55 
 
43. Salaries of Ravi and Sumit are in the ratio 2:3. If the of each is increased by 
Rs4000, the new ratio becomes 40:57. What is Sumitõs present salary?  
(a)Rs17000   (b) Rs20000   (c) Rs25000   (d) None of these  
 
44. The sum of three numbers is 98. If the ra tio of the first to the second is 2:3 and 
that of the second to the third is 5:8, then the second number is   
(a) 20   (b) 30   (c)48   (d)58 
 
45. A sum of Rs1300 is divided amongst P, Q, R and S such that   

 . Then, Põs share is 

(a)Rs140   (b) Rs160   (c) Rs240   (d) Rs320  
 

Answer Key  

1 c 2 c 3 c 4 d 5 b 

6 a 7 c 8 c 9 b 10  d 

11  c 12  b 13  a 14  d 15  c 

16  d 17  a 18  c 19  a 20  d 

21  c 22  c 23  d 24  b 25  d 

26  b 27  c 28  c 29  c 30  a 

31  b 32  d 33  b 34  b 35  b 

36  d 37  c 38  b 39  c 40  c 

41  d 42  b 43  d 44  b 45  b 
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Chapter 5  
Simple Interest & Compo und Interest  

 
Interest  

 
Interest is money paid to the lender by the borrower for using his money for a 
specified period of time. Various  terms and their general representations are 
given below:  

 
Interest:  

Money paid by borrower for using his money, denoted by I.  
  

Principal:  
The original sum borrowed, denoted by P.  

  
Time  for which money is borrowed, denoted by N (N is expressed in number of 
periods, which is normally one year).  

 
Rate of interest:  
Rate at which interest is calculated on the original sum denoted by R and is 
expressed as a percentage or decimal fraction.  

 
Amount : 
Sum of principal and interest denoted by A  

 
Simple Interest:  

 
When interest is calculated every year (or every time period) on the original 
principal i.e.  the sum at the beginning of the first year, such interest is called 
the simple interest.  
Here year after year, even though the interest gets accumulated and is due  to 
the lender, this accumulated interest is not taken in to account for the purpose 
of calculating interest for later years.  

 
Simple interest = PNR/100  
Total amount A=P+ PNR/100  
= P (1+NR/100)  

 
Compound interest:  

 
Compound Interest is different from Simple Interest in the sense that in 
Compound Interest after the first year, Interest is calculated on the accrued 
interest too.  

1.  CI=A-P (A is the amount including interest and principal (P) both  
 
2.  Amount (A) =P (1+R/100) N 

Where N is the time in years  and R is the Rate Of Interest per Annum.  
3.  When rate of interest is half yearly  
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A=P [1+(R/2)/100] 2N 

Where N is the time in years and R is the Rate Of Interest per Annum.  
 
4  When rate of interest is quarterly  

A=P (1+(r/4)/100) 4N 
Where N is the time in y ears and R is the Rate Of Interest per Annum.  

 
Difference between SI and CI for two years =P(R/100) 2 

 
Difference between CI and SI for three years.  
= P(R/100) 2[(R/100)+3)]  

  
Depreciation  
It is known that the prices of some article depreciate in their valu e over a time 
period. When the value in terms of currency decreases, we say that the value in 
terms of currency decreases, we say that the value of the article is depreciating.  

 

V (final) = v initial (1 -r/100) t 

V (final) = final depreciated value of the article  
V (initial) = I k initial value of the article  
R is the rate of interest by which the price of the article decreases over the time 
period (t).  
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Practice exercise on Simple Interest & Compound Interest  
 

1.  If a certain sum of money becomes double at simple interest in 12 years, 

what would be rate of interest per annum?  

(a) 25/3    (b) 10    (c) 12   (d) 14  

 

2.  Two equal sums were borrowed at 8% simple interest per annum for 2 years 

and 3 years, respectively. The difference in the interests was Rs . 56. the sum 

borrowed were:  

(a) Rs. 690    (b) Rs. 700   (c) Rs. 740   (d)Rs. 780  

 

3.  A sum of money becomes 8 times in 3 years if the rate is compounded 

annually. In how much time, same amount at the same compound i nterest 

will become 16 times?   

(a) 6 years   (b)4 years   (c)8 years    (d) 5 years   

 

4.  In what time will Rs. 500 give Rs. 50 as inter est at the rate of 5% per 

annum ? 

(a)2 years    (b) 3 years   (c) 4 years    (d) 5 years    

  

5.  I derive an annual income of Rs. 688.25 from Rs. 10000 invested partly at 

8% per annum and partly at 5% per annum simple interest. How much of 

my money invested at 5%?     

(a)Rs. 3725   (b) Rs. 3625   (c) Rs. 4800   (d) 5000   

 

6.  The difference between the simple interest and compound interest on the 

same principle at 20% for 3 years amounts  to Rs. 48, then principle amount 

must be:  

(a)Rs. 650   (b) Rs. 600   (c)Rs. 375   (d) Rs 400   

 

7.  The difference between the simple interest and compound interest 

compounded annually at a rate of 12% per annum on Rs. 5000 for 2 years 

will       

(a)Rs. 47.5   (b) Rs. 63   (c)Rs. 45   (d)Rs. 72   

 

8.  Two equal sums of money were invested, one at 4% and other at 4.5%. At 

the end of 7 years, simple interest received from the latter exceeded to that 

received from the former by Rs. 31.50. each sum was:   

(a)Rs. 1200   (b) Rs. 600   (c) Rs. 750   (d)Rs. 900  

 

9.  Rahul borrowed a certain sum from Dhawan at a certain rate of simple 

interest for 2 years. He lent this sum to Ramesh at the same rate of interest 

compounded annually for the same period. At the end of two years, he 


