Question Bank - Grade-8

ARITHMETIC (including commercial mathematics) & ALGEBRA
	Goal No.
	Broad Goal Area
	SSC Code
	EI Code
	Goal Description
	Marks

	Goal-1
	Square Roots & Cube Roots
	SSC 8.1,8.12
SSC 8.1.7,8.1.1,8.12
	8.1
8.2
	8.1  
· Students deepen their understanding of exponents by understanding square, square root, cube, cube root concretely and pictorially. 
· They know about – 
- squares and properties of natural numbers in relation to squares etc
- square roots and methods of computing square roots like long division and square root tables for approximate values
- cubes
- cube roots and methods of computing cube roots like prime factorization and cube root tables for approximate values
8.2 
· They understand the inverse relation between square and square root, cube and cube root etc and 
· are able to find the approximate value or the numbers between which square root or cube root of any number lies.
	6

	Goal-2
	Indices
	8.13
	8.4
	· 8.4 They deepen their understanding of exponents from integer exponents to rational exponents like ½, -1/2, 1/3, -1/3, -2/3. 
· They know that positive or negative fractional exponents are also called radicals. They understand and use the exponent laws for rational exponents. 
· They simplify expressions that involve rational exponents and integer or rational bases.
	4

	Goal-3
	Compound Interest
	8.17.1,8.17.2,8.17.3
	8.5
	· 8.5 They understand the meaning of compound interest and its difference from simple interest. 
· They know its formula, can transform it and use it (as an application of both exponents and percent).
	6

	Goal-4
	Compound rate of rise and fall
	8.17.4
	 
	· Describe compound rates of rises and falls
	4

	Goal-5
	Discount & Commission
	8.19.2
8.19.3
8.19.1
	 
	· Describe discount and how to calculate discount
Describe commission and how to calculate commission
Revise percentage - How to calculate x% of a given number
	6

	Goal-6
	Direct & Inverse Variation
	8.9.2
8.9.3
	 
	· Describe direct variation and direct proportion and how to write direct proportion in symbols.
Describe inverse variation and inverse proportion and how to write inverse proportion in symbols.
	6

	Goal-7
	Basics of polynomials
	8.18.1
8.18.2
	 
	· Describe what are polynomials and when do we call an expression a polynomial. And Classify polynomials based on the number of terms - monomial, binomial and trinomial
Describe what is meant by the degree of a polynomial and Describe what is meant by the term coefficient and how do we find the coefficient of monomial.
	3

	Goal-8
	Operations on Polynomials
	L
	8.11
	· 8.11 They carry out addition, subtraction, multiplication of algebraic expressions more fluently.
	5

	Goal-9
	Identities and factorization using identities
	8.10
	 
	· 8.14 They expand and know more identities like those for (x+a)(x+b), (a+b+c)2, (a+b)3, (a-b)3, a3-b3, a3+b3 and 
· use these to factorize/expand (according to need) second and third degree polynomials/algebraic expressions.
	5

	Goal-10
	Linear equations in one variable
	8.11
	 
	· Solving complex equations in one variable, 
· solving and verifying the results for the word problems based on equations in one variable. 
	5

	
	
	
	
	
	50


	Goal-1
	Square Roots & Cube Roots
	SSC 8.1,8.12
SSC 8.1.7,8.1.1,8.12
	8.1
8.2
	8.1  

· Students deepen their understanding of exponents by understanding square, square root, cube, cube root concretely and pictorially. 

· They know about – 
- squares and properties of natural numbers in relation to squares etc
- square roots and methods of computing square roots like long division and square root tables for approximate values
- cubes
- cube roots and methods of computing cube roots like prime factorization and cube root tables for approximate values

8.2 

· They understand the inverse relation between square and square root, cube and cube root etc and 

· are able to find the approximate value or the numbers between which square root or cube root of any number lies.
	6


Level-0

1. Write the value of the square root of:                                                                      (2)

a. 25                                        b. 64.

2. Find the square root of 2025 using the division method.                                        (2)

3. The sides forming the right angle of a right angled triangle are 7 cm. and 5 cm. Find the length of the hypotenuse. (up to 2 decimal places)                                       (2)

4. Approximate the value of square root of 95.                                                        (1/2)
Cube and Cube Root:

1. Write the value of cube root of:                                                                              (1)

a. 125                                     b. 64.                                                                             (1)

2. Write the value of:

a. (-7)3                                    b. (-64)1/3

3. Find the cube root :                                                                                                 (2)

a. – 2197                                b. 5832.

Level-HOT

1. Find the length of the diagonal of a rectangle of length 12cm. and breadth 7cm. (2)

2. State True Or False and give reasons for your answers.                        (1 mark each)

(a) Approximate value of the square root of 32 is 8.91.

(b) Approximate value of the square root of 65 is 5.67.

(c) Square root of 81 is (-9) 

(d) Square root of 12.1 is 1.1

(e) Square root of 1.44 is 1.2.

Cube and Cube Root:

1. If volume of a cube is (length of side)3 , then find the length of the side of the cube having a volume of 3375cm3.                                                                                                      (2)

2. State True or False and give reasons for your answer:-

(a) Cube of (-8) is + 512.

(b) Cube root of (- 343) is (-7).

	Goal-2
	Indices
	8.13
	8.4
	· 8.4 They deepen their understanding of exponents from integer exponents to rational exponents like ½, -1/2, 1/3, -1/3, -2/3. 

· They know that positive or negative fractional exponents are also called radicals. They understand and use the exponent laws for rational exponents. 

· They simplify expressions that involve rational exponents and integer or rational bases.
	4


Level-0

1. Evaluate : –                                                                                                 (1/2x4 =2)

(a) 641/2                             (b) 641/6                (c ) 271/3               (d) (-1)1/3.
2. Simplify:-                                                                                                    (1X4 = 4)

(a) x-1/16 / x1/11.           (b) (9x24)1/3          (c ) (mn)1/p         (d) m2/3 x m5/12.
Level-HOT

1. Simplify the following expressions:                                                     (2 marks each)

(a) (x6 / x1/2)3                                                    (b) 251/2 x 641/3/ (201/6)6
2. Prove the rule    a-m = 1/am using the other rules of indices.                                    (2)

3. Prove the following rule of indices by using letters to represent numbers. (DO NOT USE NUMBERS) (2 X 2 = 4)                         

 (a) am x an = am+n.

(b) am / an = am-n.

4. 6. Simplify the following expressions:
(2 X 3 = 6)
(a) (12 2/3) 5 X 12 3/4                                          (b)   (13 -2/3) -4/3 X 13 5/4 
          12 5/6 




          13 -5/6
(c) (25 -2/3) 4/3 X 25 24/7 
                 25 -7/11
	Goal-3
	Compound Interest
	8.17.1,8.17.2,8.17.3
	8.5
	· 8.5 They understand the meaning of compound interest and its difference from simple interest. 

· They know its formula, can transform it and use it (as an application of both exponents and percent).
	6


Level-0

1. Sneha invested Rs. 10000 in a bank for 3 years at the rate of 10% p.a. Without using the formula for compound interest. Calculate the interest she will receive after 3 years. Please show the method.                                                                                 (2)

2. Use the formula to find the amount and the compound interest of a sum of Rs. 16000 at 121/2% p.a for 2 years.                                                                                 (2)

3. Garima borrowed Rs. 12000 from SBI bank at a compound rate of 8%p.a. for 2 years. Find the amount that Garima has to pay to the bank after 2 years.                (1.5)

Level-HOT

1. Unatee won a cash prize of Rs.1250. She invested that amount as a term deposit in a bank for 3 years at 8%p.a compounded annually. What amount will she receive from the bank at the end of the term.                                                                          (2)

2. In order to buy a hand – pump for his farm, Anand borrowed Rs. 25000 for 3 years at 121/2% compounded annually. What would have been the difference  in the interest, if the principal had been borrowed at the simple interest.                                          (2)

3. Suresh wants to take a loan of Rs. 96000 to drill a well in his field. He, however is confused which bank should he go to, to take a loan. There are two banks in his locality -                                                                               (2.5)



      Rate Of Interest

Citibank                             6.25% p.a                       at                compound interest.

RAK bank                              8%   p.a                          at                simple interest.

Please show the method , on how would you help Suresh take an intelligent decision.

	Goal-4
	Compound rate of rise and fall
	8.17.4
	 
	· Describe compound rates of rises and falls
	4


Level-0

1. There are 22000 trees in a forest. If the target rate of growth in the number of trees is 10% per year, what will be the number of trees in the forest after 3 years.         (1.5)

2. The value of a machine is Rs. 72000. If the value of the machine depreciates by 5% , what will be the value of the machine after 2 years.                                              (1.5)

3. Which type of compound rate (positive rate Or negative rate) would you use in the following situations. Give reasons for your answer.                                  (1 mark each)

(a) As the age of the person increases the insurance premium increases. We want to find out the insurance premium for Dhiren Bhaiya  after  3years. If the insurance premium for him today is Rs. 1200 per month.

(b) The value of my car was Rs. 500000 when I purchased it 3 years back. What will be the value now?

Level-HOT

1. The population of Kabaristan village is 51, 20,000 today. If the population of the village decreases by 20% every year. What will be the population of the village after 3 years.                                                             (2)

2. A whole sale trader sold Rs. 20,00,000 worth of cotton this year. If the sale of cotton wool increases at the rate of 2% per year, what was the value of cotton wool sold 3 years back?                                                   (2)

3. My neighbour is selling his car for Rs. 4,00,000. If 3 years back, he purchased it for Rs. 6,00,000 and if the value of the car falls by 20% every year, then is my neighbour quoting the correct price for his car or Is he charging extra? Show the method you use to arrive at your answer.                                                           (2)

	Goal-5
	Discount & Commission
	8.19.2
8.19.3
8.19.1
	 
	· Describe discount and how to calculate discount
Describe commission and how to calculate commission
Revise percentage - How to calculate x% of a given number
	6


Level-0

Discount
1. A shopkeeper sold a fan for Rs. 1128 after giving a 6% discount. What was its marked price? (1½ )
2. Ramya bought a pair of shoes at a sale where the discount given was 20%. If the amount she pays is Rs 1,600, find the marked price. (2)

3. During a sale, a shop offered a discount of 10% on the marked prices of all the items. What would a customer have to pay (in total) for buying a pair of shoes marked at Rs 1450 and two pants marked at Rs 850 each? (2)

4. The marked price of a donkey is Rs.750. If the shopkeeper sold it at a discount of 12% find the selling price of the donkey (1)
Commission

1. Shivam sold two of his BMWs for Rs 26,00,000 each. If he paid a commission of Rs. 65,000 for each how much was the percentage commission paid? (2)

2. Afiya sold her flat through a commission agent. If the buyer paid Rs. 39,00,000 for the house and Afiya paid a commission of 3% on the transaction, then how much money did Afiya get from the sale of her flat? (2)

Level-HOT

Discount

1. The marked price of an Auto rickshaw is Rs. 65,000. If Panku sold his Auto rickshaw for Rs. 52,000 find the percentage discount he gave on the Auto Rickshaw.(1 ½ )
2. Ananya gave a discount of 9% on her camera and sold it for Rs. 1035. How much was the marked price of the camera? (2)

3. Ketki gave a discount of Rs. 85 on her chair and sold it to Karan for Rs. 170. Find the percentage discount given on the chair by Ketki.


(2)

Commission

1. A farmer sold 22 quintals of wheat at Rs. 900 per quintal. If he paid a commission at rate of 2%, how much money did the farmer get? (2)
2. Rohit bought a cricket set through an agent. Including the commission, he paid Rs. 3030 for it. If the commission was paid at 5%, find the original price of the cricket set.
(2)
	Goal-6
	Direct & Inverse Variation
	8.9.2
8.9.3
	 
	· Describe direct variation and direct proportion and how to write direct proportion in symbols.
Describe inverse variation and inverse proportion and how to write inverse proportion in symbols.
	6


Level-0

Direct
A. The below mentioned table shows the relation between the consumption of LPG gas and the amount of hours for which food can be cooked using this gas.

	LPG in litres (G)
	4
	12
	15
	25

	Time in hours (H)
	60
	180
	 
	 


(i) Obtain the proportionality constant and 








(0.5)

(ii) Express the relation between the two quantities in form of an equation.




(1)

(iii) Using the formula obtained, complete the above mentioned table showing the relation between the consumption of LPG gas and the amount of hours for which food can be cooked using this gas.
(1)

B. When a patient suffering from high fever is injected with 200 ml of Paracetmol his fever reduces for 10 hours. In the form of an equation, express the relation between the amount of Paracetmol given to a patient (A) and time for which the fever reduces (T).

Inverse

A. It has been observed that there is a relation between the number of trees in a locality and the amount of carbon dioxide in the air in the same locality. 

A sample of air was taken from Alandi and it was found to contain 300 ppm of carbon dioxide; 

Alandi has 3000 trees.

In form of an equation, express the relation between the number of trees in a locality (T) and the amount of carbon dioxide in the air (C) in the same locality.






(1.5)

B. In a Television game show “India’s got talent”, the prize money of Rs. 1,00,000 is to be divided equally amongst the winners. 

	Number of winners (n)
	1
	2
	8
	20

	Prize for each winner in Rupees (p)
	100000
	50000
	
	


(i) Obtain the proportionality constant and 








(0.5)

(ii) Find the equation to express relation between prize money given to an individual winner (p) and the number of winners (n)












(1)

(iii) Using the formula obtained, complete the table shown above?





(1)

Level-HOT

Direct
1. An electric pole, 14 metres high, casts a shadow of 10 metres. Find the height of a tree that casts a shadow of 15 metres under similar conditions.

2. A machine in a soft drink factory fills 840 bottles in six hours. How many bottles will it fill in five hours?
Inverse

1. A school has 8 periods a day each of 45 minutes duration. How long would each period be, if the school has 9 periods a day, assuming the number of school hours to be the same?
2. Two persons could fit new windows in a house in 3 days. (2)
(i) One of the persons fell ill before the work started. How long would the job take now?

(ii) How many persons would be needed to fit the windows in one day?

3. A car takes 2 hours to reach a destination by travelling at the speed of 60 km/h. How long will it take when the car travels at the speed of 80 km/h? (2)
	Goal-7
	Basics of polynomials
	8.18.1
8.18.2
	 
	· Describe what are polynomials and when do we call an expression a polynomial. 
· And Classify polynomials based on the number of terms - monomial, binomial and trinomial

· Describe what is meant by the degree of a polynomial and Describe what is meant by the term coefficient and how do we find the coefficient of monomial.
	3


Level-0

1. Find the degree and the coefficient of each of the following monomials – 

(½ X 2 = 1)
a. - 10x6 
b. – 13/5 m2
2. Write any one polynomial of degree 3 in variable r. 



(1)
3. Write any one polynomial of degree 5 in variable m. 



(1)

Level-HOT

1. Find the degree of the polynomial and the coefficient of x5 in the below mentioned expressions – (1½ X 2 = 3)

a. 20x7 - 10x6 - 9x5 - 14x4 + 18x5
b. 20x6 - 13x5 - (-7x6 + 7x5 - 20x3 - 4x2)

2. Which of the following expressions are polynomials? Give reasons for your answer

(1 X 3 = 3)
(a) 12p + 3 + 10 / p-2 


(b) (p-1/2)-2 + 4p + 8 
(c) (p2 X p-5)-1/3 - 7p - 83
	Goal-8
	Operations on Polynomials
	L
	8.11
	· They carry out addition, subtraction, multiplication of algebraic expressions more fluently.
	5


Level-0

1. Simplify the following expressions 








(2 X 2 = 4)
(a) (15mn2 - 9mn + 9) - (13mn2 + 15mn + 5) - (-16mn2 + 20 mn + 16) - (-7mn2 + 10mn - 10)
(b) (14y2 + 13y + 12) - (7y2 + 20y + 4)
2. Find the product of the below mentioned expressions –
(a) (-2x) and (11x3 - 10x2 + 4x + 6)
(b) (-3x) and (7x + 8)
Level-HOT

1. How much greater is -21m2n2 - 19mn + 8 than -15m2n2 + 47mn - 18? 



(2)

2. Find the product of the below mentioned expressions – 





(2 X 3 = 6)

(a) (5 – 2m) and (11m3 – 10m2 + 4m + 6)
(b) (7 – 3n) and (7n + 8)
(c) [(12x2 + 14x + 13) - (10x2 + 10x + 4)] and [(-5x6 + 10x4 + 3x) (-5x - 12)]
	Goal-9
	Identities and factorization using identities
	8.10
	 
	· 8.14 They expand and know more identities like those for (x+a)(x+b), (a+b+c)2, (a+b)3, (a-b)3, a3-b3, a3+b3 and 

· use these to factorize/expand (according to need) second and third degree polynomials/algebraic expressions.
	5


Level-0

1. Expand the following expressions using a formula.






  (1 ½ X 3 = 4½)
(a) (3r + 1/3r)2 


(b) (2z + 3) (2z – 7)


(c) (3m + 2n + y)2 
(d) (3g – 7)3
2. Find identities from the following equations. Give reasons for your answer.



(1 X 4 = 4)
(a) (m + b + c) X m = mb + mc + m2
(b) 4g X 0 X 5c2 = 5g (- 4b + 3 + 4b -3) 
(c) 2m + 5 = 13

(d) 2m + 2 = 2 (m+1)

3. Find the value of the following numbers using a formula.





(2X 4 = 8)
(a) 2093 

(b) 993


(c) 1013


(c) 473

4. Simplify – 











(2X 3 = 6)
(a) (20p + 17q + 5r)2 - (16p + 9q + 10r)2
(b) (16p + 17q)2 - (6p + 9q)2
(c) (5m + 3c)3 - (5m - 3c)3
5. Factorize the below mentioned algebraic expressions

(a) a2 + 8a + 16 

(b) p2 – 10 p + 25 
(c) 25m2 + 30m + 9 
(d) 49y2 + 84yz + 36z2 
(e) 4x2 – 8x + 4

(f) 121b2 – 88bc + 16c2 (g) (n + m)2 – 4nm   (h) a4 + 2a2b2 + b4
Level-HOT

1. Expand the following expressions using a formula.






  (2 X 3 = 6)

(a) (3r + 1/3r + 3)2 

(b) (3 – 2z) (2z – 7)

(c) (- 3a – 2b - c)2
 
(d) (- 4d + 3g – 7)2
2. Prove the following formulas using a geometrical figure -
 




  (2 X 2 = 4)
(a) (a+b+c)2
(b) (x + a)(x + b)
3. Simplify – 











(2X 2 = 4)

(a) (-20p – 17q + 5r)2 - (16p + 9q – 10r)2
(b) (16p – 17q)3 - (6p + 9q)3
	Goal-10
	Linear equations in one variable
	8.11
	 
	· Solving complex equations in one variable, 

· solving and verifying the results for the word problems based on equations in one variable. 
	5


Level-0

1. Form One variable equations for the following set of questions (Each question carries 2 marks)
A) Katrina and Rani together have Rs. 560. If from each of them Rs. 95 is taken, the ratio of money they have becomes 3:2. How much money did Rani have to begin with? (Note: Rani has more money than Katrina)

B) Kareena has twice as many sandals as she has dresses. If the total number of sandals and dresses she has is 288, how many does she have of each?
C) A number is smaller that another number by 7. Find the numbers, if the ratio of the numbers is 4:5.

D) The numerator of a fraction is seven less than its denominator. If the numerator is doubled and the denominator is increased by five the fraction becomes ½. What was the original fraction?

E) The cost of a notebook is Rs. 5 more than that of a pen and the total cost of 5 notebooks and 4 pens is Rs. 88. Find the cost of one pen and one notebook.
F) Katrina has 50 blue cards more than Gauri. If each of them is given 15 blue cards, the ratio of blue cards they have becomes 3:1. How many blue cards did Gauri have to begin with?
G) Laloo has twice as many cows as he has buffaloes. If the total number of cows and buffaloes he has is 273, how many does he have of each?
H) Aamir has Rs. 50 less than Katrina. If each of them is given Rs. 34, the ratio of money they have becomes 1:5. How much money did Katrina have to begin with?

I) Raj has thrice as many bats as he has balls. If the total number of bats and balls he has is 72, how many does he have of each?
2. Solve each of the given equations (2 marks each)
a) 15(5 – x) = 3x + 19 


b)  (x – 4) / (5 – 2x) = 7/3  


c) (y - 7) / 8 = 9 + y

d) (2p + 3) / (p – 5) = 7/10  

e)  (2 - 5m) / (3m + 7)  = - 3/ 5

f) (5a – 7) / 3a = - 2
Level-HOT

1. Form One variable equations for the following set of questions (Each question carries 2 ½ marks)
A) A shopkeeper told me that he would give 2 kg potatoes and 3 kg tomatoes for Rs. 56. When I asked him to give me 3 kg potatoes and 2 kg tomatoes for Rs. 49, he said that it would cost me Rs. 64. If 1 kg of tomatoes and 1 kg of potatoes actually cost Rs. 23 as per the government fixed prices, did the shopkeeper charge me a higher rate?

B) In a twenty-twenty cricket match between India and Bangladesh, Total runs scored were 600 runs. The runs scored by Bangladesh were 40 runs less than twice the number of runs scored by India. What is the number of runs scored by Bangladesh in this match.

C) Nitesh ate a total of 45 Samosas and Jalebis. The number of samosas he ate was 15 less than twice the number of jalebis that he ate, then how many number jalebis did he eat?
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