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Description


This workbook offers a fascinating and unusual training program. It provides for the solution of interesting and non-standard tasks.

A variety of tasks will make training fun and easy and will certainly contribute to the understanding of the concept of percentage, will help to work correctly with interest not only at school, but also most importantly in everyday life, in particular:

• What do the percentages on the food packaging mean?

• What is the correct way to purchase a product during discounts?

• How much money will you have to give to the bank if you took out a loan at a certain interest rate?

The manual is intended for schoolchildren in grades 5-11, mathematics teachers and for those who are interested in this topic. The manual will help graduates of basic and secondary schools in preparing for exams.

This manual contains the main ways of solving problems for interest, problems for interest, often encountered in various life situations, and their solution, a small historical background, interesting facts. Each section offers tasks for independent solution, at the end of the manual there are answers.
















Tasks for solutions, mixtures and alloys
Remember!
-The concentration of a substance in a solution (alloy) is the percentage of a substance in a solution (alloy):
Substance concentration =  ∙ 100%;
[bookmark: _GoBack]- In tasks from this topic, it is often convenient to make up an equation for an acid or an active substance.
Task 1.
	Askar mixed a solution containing 20% ​​acid and a solution containing 40% of the same acid. As a result, he got a solution containing 32.5% acid, and the volume of the resulting solution was 4 liters. How many liters of a solution containing 20% ​​acid did Askar use when mixing?
Decision.
Let x liters of a solution containing 20% ​​acid used by Askar when mixing, then
 4 - x liters of a solution containing 40% acid was used by Askar when mixing,
 x is the volume of acid in a solution containing 20% ​​acid,  (4 − x) is the volume of acid in a solution containing 40% acid.
Since in the end the acid turned out to be ⋅4 = 1.3 liters, then:
x + (4 − x) = 1.3, whence we find x = 1.5.
Answer: 1,5

Task 2.
	Egor mixed a solution containing 40% acid and a solution containing 80% of the same acid. As a result, he got a solution containing 65% acid, and the volume of the resulting solution was 8 liters. How many liters of a solution containing 40% acid did Egor use when mixing?
Decision.
[image: ]
Answer:


Task 3.
	One gas in vessel A contained 21% oxygen, the second gas in vessel B contained 5% oxygen. The mass of the first gas in vessel A was more than the mass of the second gas in vessel B by 300 g. The partition between the vessels was removed so that the gases were mixed and the resulting third gas now contains 14.6% oxygen. Find the mass of the third gas. Give your answer in grams.
Decision.
Let x gram be the mass of the second gas, then
x + 300 grams - mass of the first gas,
 (x + 300) grams is the mass of oxygen in the first gas,
x gram is the mass of oxygen in the second gas,
then the mass of oxygen in the third gas is  (2x + 300) grams.
Since the third gas arose as a result of mixing the first and second, then: 
 (x + 300) + x =  (2x + 300), whence we find x = 600. Thus, the mass of the third gas is 600 + 600 + 300 = 1500 grams.
Answer: 1500
Task 4.
One gas in vessel A contained 42% oxygen, the second gas in vessel B contained 10% oxygen. The mass of the first gas in vessel A was more than the mass of the second gas in vessel B by 600 g. The partition between the vessels was removed so that the gases were mixed and the resulting third gas now contains 29.2% oxygen. Find the mass of the third gas. Give your answer in grams.
Decision.
[image: ]
Answer:



Task 5.
Gulmira accidentally mixed milk with a fat content of 2.5% and milk with a fat content of 6%. As a result, she got 5 liters of milk with a fat content of 4.6%. How many liters of milk with 2.5% fat did Gulmira have before mixing?
Fill in the blanks.
Let Gulmira had x liters of milk with a fat content of 2.5%, then
Gulmira had 5 - x liters of milk with a fat content of 6%,
x - volume of fat in milk with 2.5% fat content, (5 − x) - volume of fat in milk with 6% fat content.
 Since in the end the fat turned out to be 4.6 / 100⋅5 = 0.23 liters, then:
x + / (5 − x) = 0.23, whence we find x =       .
Answer: 
Task 6.
Vessel A contains 3 liters of a 17% aqueous solution of substance X. 7 liters of a 19% aqueous solution of substance X was poured from vessel B into vessel A. What percentage is the concentration of the solution obtained in vessel A?
Decision.
Percentage concentration is the ratio of the volume of the substance to the volume of the mixture, multiplied by 100%. Before transfusion, vessel A contained 3 - 0.17 = 0.51 liters of substance X, in vessel B there were 7 - 0.19 = 1.33 liters of substance X. After transfusion, the volume of substance X in vessel A became 0.51 + 1 , 33 = 1.84 liters, and the volume of the entire solution is 3 + 7 = 10 liters. Then the concentration in percent was
⋅100% = 18.4%.
Answer: 18.4
Task 7.
Vessel A contains 2 liters of a 14% aqueous solution of substance X. 8 liters of a 16% aqueous solution of substance X was poured from vessel B into vessel A. What percentage is the concentration of the solution obtained in vessel A?
Decision.
[image: ]
Answer:
Task 8.
How many times should the volume of a 5% acid solution be greater than the volume of a 10% solution of the same acid in order to obtain a 7% solution when mixed?
Decision.
Let the volume of a 5% acid solution be x liters, and the volume of a 10% solution is y liters, then you need to find the value of x / y under the condition
0.05x + 0.1y = 0.07 (x + y) ⇔  =  = 1.5, so the answer is 1.5.
Answer:1,5
Task 9.
How many times should the volume of a 3% acid solution be greater than the volume of a 9% solution of the same acid in order to obtain a 5% solution when mixed?
Decision.

[image: ][image: ]
Answer:





Task 10.
How many times should the volume of a 20% acid solution be greater than the volume of a 14% solution of the same acid in order to get an 18% solution when mixed?
Decision.
[image: ][image: ]

Answer:














Task 11.
For the office, we decided to buy 4 phones and 3 fax machines for the amount of $ 1,470. We managed to reduce the price of the phone by 20%, and as a result, we paid $ 1,326 for the same purchase. Find the price of the fax.
Decision.
[image: ]
[image: ]
Answer:















Task 12.
How many liters of 20% alcohol solution should be added to 40 liters of a 50% alcohol solution to make a 30% solution?
Decision.
Let x be the quantity of the 20% alcohol solution to be added to the 40 liters of a 50% alcohol. Let y be the quantity of the final 30% solution. Hence
[image: ]
We shall now express mathematically that the quantity of alcohol in x liters plus the quantity of alcohol in the 40 liters is equal to the quantity of alcohol in y liters. But remember the alcohol is measured in percentage term.
[image: ]
Substitute y by x + 40 in the last equation to obtain.
[image: ]
Change percentages into fractions.
[image: ]
Multiply all terms by 100 to simplify.
[image: ]
Solve for x.
[image: ] 

Answer:















Task 13.
Sterling Silver is 92.5% pure silver. How many grams of Sterling Silver must be mixed to a 90% Silver alloy to obtain a 500g of a 91% Silver alloy?
Decision.
Let x and y be the weights, in grams, of sterling silver and of the 90% alloy to make the 500 grams at 91%. Hence
x + y =500
The number of grams of pure silver in x plus the number of grams of pure silver in y is equal to the number of grams of pure silver in the 500 grams. The pure silver is given in percentage forms. Hence
[image: ]
Substitute y by 500 - x in the last equation to write
[image: ]
Simplify and solve
[image: ]
          Answer:

Task 14.
Steel that is 5% nickel and 95% iron is mixed with another batch that is 2% nickel and 98% iron to make  3 tons of steel that is  4% nickel and  96% iron.  How many tons of each original batch was used?
Decision.
[image: ]

Answer:





Task 15.
The ratio of mass of gold and copper in a jewelry piece is  5:8.  If the mass of alloy is  18.2 grams,  find the mass of gold in it.
Decision.
[image: ]
[image: ]
Answer:



















Task 16.
There are two alloys of tin with aluminum. One alloy contains 25% tin, and the other 55%. How much do you need to take each alloy to get 300g of an alloy containing 45% tin?
Decision.
1. Draw the alloys in the form of rectangles

[image: https://mega-talant.com/uploads/files/429008/85228/90088_html/images/85228.027.png]
0,25х+0,55(300-х)=0,45*300
х=100
2. Denote

[image: https://mega-talant.com/uploads/files/429008/85228/90088_html/images/85228.029.png]           х = 100; у = 200

Answer: 100 g of tin and 200 g of aluminum





















Task 17.
There are two alloys, consisting of iron, lead, and aluminum. It is known that the first alloy contains 50% aluminum, and the second -30% lead. The percentage of iron in the first and second alloys is the same. Having fused 160 kg of the first alloy and 340 kg of the second, we obtained an alloy containing 30% iron. Determine how many kilograms of aluminum is contained in the resulting alloy.

Decision.
If the percentage of iron in the first and second alloys is the same, then it is equal to 26% in the resulting alloy. Let's make a diagram. Let's use the following notation:I-iron, -Llead, and A-aluminum.
I         L       A            I         L       A              I        L     A
	 
?%
	 
	 
?%
	+
	 
?%
	 
?%
	 
?%
	=
	 
?%
	 
	 


       ? kg                             ? kg                           ? kg
Drawing up a diagram, this task is solved very easily. The mass of aluminum in the resulting alloy is equal to 

[image: ]
Answer:

Task 18.
There are two solutions of boric acid: one 15%, the other 35%. We took 1 liter of the first and 3 liters of the second solution and formed a new solution. What is the acid concentration in the new solution?
Decision.
[image: ]

Answer:
Task 19.
A copper-zinc alloy containing 5 kg of zinc is fused with 15 kg of zinc. As a result, the percentage of copper in the alloy decreased by 30% compared to the original one. What could be the initial mass of the alloy? (10 kg, 25 kg)
Decision.
Let x kg be the mass of copper in the alloy, then (x+5) kg is the original mass of the alloy;;[image: https://mega-talant.com/uploads/files/429008/85228/90088_html/images/85228.031.png] - the percentage of copper in the original alloy;  (х+20)кг – kg is the mass of the new alloy the percentage of copper in the new alloy.
According to the condition, the copper content decreased by 30%. Let's make and solve the equation:
[image: ]

Answer:




Task 20. 
The family's budget is 75 thousand rubles a month. Of these, 70% is money earned by dad, and 30% is money earned by mom. How much money did everyone make?

Decision.
[image: ]

Answer:
























Problems with solution
Task 1. Sasha bought a basket of apples containing 250 apples, 12% of which were spoiled. Of the remaining 10% were crushed. How many apples were in good condition?
Solution:
[image: ]
Answer: 198
Task 2. In a math test of 60 questions, Ayan got 90% of the correct answers, and Sayan got 80% of the correct answers. How many correct answers did each of them give?
What percentage of Ayan's correct answers corresponds to Sayan's correct answers?
Solution:
[image: ]
Answer: 88,8%
Task 3. In an examination, the maximum marks are 1000. A student gets 40% of the maximum marks and fails by 50 marks. Find the pass percentage.
Solution:
[image: ]
Answer: 45%


Task 4. A boy eats 25% of the cake and gives away 35% of it to his friends. What percent of the cake is still left with him?
Solution:
[image: ]
Answer: 40%
Task 5. The price of a car is lowered by 20% to Rs. 40,000. What was the original price? Also, find a reduction in price.
Solution:
[image: ]
Answer: 10000
Task 6. If the price of an article is increased by 25%, The increase is Fs. 10. Find the new price.
Solution:
[image: ]
Answer: 50
Task 7. If the price of the product is reduced by 10%, the reduction is $ 40. What is the old price?
Solution:
[image: ]
Answer: 400
Task 8. The price of a chair is reduced by 25%. What is the ratio of:

1) Change in price to the old price.

2) Old price to the new price.
Solution:
[image: ]
Answer: 1) 1:4, 2) 4:3
Task 9. The weight of the motorcycle is 40 kg. By mistake, he weighed 40.8 kg. Find the percentage of errors.
Solution:
[image: ]
Answer: 2
Task 10. Of the barrel containing 450 liters of gasoline, 8% of the gasoline was lost as a result of leakage and evaporation. How many liters of gasoline are left in the barrel?
Solution:
[image: ]
Answer: 36
Task 11. The shares of the enterprise are distributed between the state and private individuals in a ratio of 3: 5. The total profit of the enterprise after taxes for the year amounted to 32 million tenge. How much of this profit should be paid to private shareholders?
[image: ]
Answer: 20,000,000 tenge
Task 12.  There were two candidates running for the position of student council chairman. 120 people took part in the voting. The votes among the candidates were distributed in a ratio of 3: 5. How many votes did the winner get?
[image: ]
Answer: 75 votes
Task 13.  The number of coniferous trees in the park is related to the number of deciduous trees as 1: 4. How many percent of the trees in the park are deciduous?
[image: ]
Answer: 80%
Task 14.  The average weight of boys of the same age as Sergei is 48 kg. Sergey's weight is 120% of the average weight. How much does Sergey weigh?
[image: ]
Response: 57.6kg
Task 15.  At the beginning of the year, the number of subscribers of the telephone company "Sever" was 200 thousand people, and at the end of the year there were 210 thousand people. By what percentage has the number of subscribers of this company increased over the year?
[image: ]
Answer: 105%
Task 16.  The test in mathematics contains 30 tasks, of which 18 are in algebra, the rest are in geometry. In what relation does the test contain algebraic and geometric tasks?
[image: ]
Answer: 3: 2
Task 17.  The product cost 500 tenge. The price was reduced by 10%. How much does the product cost now?
[image: ]
Answer: 450 tenge
Task 18.  Raw cotton produces 24% fiber. How much raw cotton should you take to get 360kg of fiber? 
[image: ] 
Answer: 1500kg
Task 19.  What happens to the price of a product if it is first raised by 20% and then reduced by 20%?
[image: ]
Answer: The original price of the product has decreased by 4%.

Task 20.
The state owns 40% of the company's shares, the rest of the shares are owned by private individuals. The total profit of the enterprise after taxes for the year was 90 million tenge. How much (in tenge) of this profit should be paid to private shareholders?

Decision.
[image: ]
Answer: 54 million tenge
Task 21.
The monthly fee for a landline telephone is 1100 tenge per month. Next year it is planned to increase the fee by 4%. What will be the monthly fees for 5 phones next year?

Decision.
[image: ]
Answer: 5720 tenge

Task 22.
In 2019, the city quarter had a population of 60000. In 2020, as a result of the construction of new houses, the number of residents increased by 2%, and in 2021 - by 3% compared to 2020. How many people began to live in the quarter in 2021?

Decision.
[image: ]
Answer: 63036 people

Task 23.
The depositor withdrew 234 thousand tenge from the bank, which amounted to 36% of the deposit. Determine the initial deposit amount.

Decision.
[image: ]
Answer: 650000 tenge

Task 24.
Light bulbs were brought to the electrical store. Among them there were 16 broken bulbs, which accounted for 2% of their number. How many bulbs did you bring to the store?

Decision.
[image: ]
Answer: 800 bulbs

Task 25.
The price of the goods has increased by 25% by how many percent it is necessary to reduce the new price so that it becomes equal to the original.

Decision.
[image: ]
Answer: by 20%
Task 26.
The plant produces 1500 cars a year. Over the next two years, production will increase by 10% per year from this amount. How many cars will be produced in two years?
Decision.
[image: ]
Answer: 1815 cars

Task 27.
There was a sale in the clothing store. Suits were on sale at a 20% discount, raincoats at a 40% discount. The buyer bought the suit and raincoat for 9,180 tenge in total, paying 32% less than their total initial price. Find the original prices for the suit and cloak.

Decision.
[image: ]
Answer: suit - 8100 tenge, raincoat - 5400 tenge


Task 28.
The retail price of the sketchbook is 180 tenge, it is 20% higher than the wholesale price. How many such albums can you buy at a wholesale price of 10000 tenge?

Decision.
[image: ]
Answer: 66

Task 29.
They put 500000 tenge in the bank at 9% per annum. How much money will be in the account in two years?

Decision.
[image: ]
Answer: 594050 tenge
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