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Each and Every 10th Student Must familiar with the following Basic and   

Essential Concepts which have been already studied in the previous classes.  

1. Clear understanding of the various numbers such as Natural (ℕ), Whole (𝕎), Integer (ℤ),   

    Rational (ℚ), Irrational (ℚ’), Real numbers(ℝ) and the differences between them.  

2. Also Odd number, Even number, Prime numbers and Composite numbers upto 100, Prime   

    factors, Perfect square numbers (1,4,9,16,25, .. etc), Perfect cube numbers. (1, 8,27,64,125,..etc) 

3. Shortcuts and BODMAS in    +, –, ×, ÷  for Quickness. i.e. 190 x 30 = 5700 etc 

4. Knowing all the  fractions (Proper, Improper, Mixed, Like, Unlike), shortcut to find LCM for it’s   

    operations. (For example LCM of 5 and 25 is 25 because 25 is divisible by 5. LCM  of 11 and 12  

    is (11x12) = 132 because of consecutive numbers & also for consecutive odd numbers but this   

   not applicable consecutive odd numbers and etc like this.) 

5. Proportions, Ratios and Conversion of Ratios → Fraction → Percentage  → Decimal etc. 

6. Decimal numbers calculations and placing correct decimal point during multiplication. 

7. Sharpness of placing ( +, – ) signs during fundamental operations. i.e.  (-2)2 = 4; (-2)3 = – 8 etc.  

8. Divisibility checks for  easy cut shorting the  fractions. (For 2, 3, 4, 5, 6, 8, 9, 10, 11, etc) 

9. Squares of numbers up to 20. Shortcut methods to find the squaring. 

12 22 32 42 52 62 72 82 92 102 112 122 132 142 152 162 172 182 192 202 

1 4 9 16 25 36 49 64 81 100 121 144 169 196 225 256 289 324 361 400 

      35 x 35 =(3x4)(5x5) = 1225; 65 x 65 =(6x7)(5x5) = 4225; 105 x 105 =(10x11)(5x5) = 11025 

      132 = 169; ∴1302 = 16900; 13002 = 1690000 ; 6002 = 360000 ; 25002 = 6250000 

      202 = 400; ∴212 = 400 +(20+21) = 441; 192 = 400 – (20+19) = 361; 292 = 900 – (30+29) = 841 

      992 = 10000 – (100+99) = 9801; 2012 = 40000 + (200+201) = 40401; Practice likewise. 

10. Actual method of Square rooting the numbers of perfect squares and other numbers and   

      decimals. As per (8) we can easily find out certain square roots. If the unit places are 1, 4, 5,  

      6, 9 and with ending   00, 0000 etc then it may be a perfect square (not sure). But  If the unit    

      places are 2, 3, 7, 8 and ending with  0, 000, 00000, then it will never be a perfect square.   

      ( Note : A shortcut to find out  square root is attached. It is much useful for the 8th chapter.) 

11. Knowing of √𝟐  = 𝟏. 𝟒𝟏𝟒 ; √𝟑  = 𝟏. 𝟕𝟑𝟐; √𝟓  = 𝟐. 𝟐𝟑𝟔 ; √𝟔  = 𝟐. 𝟒𝟓 ; √𝟏𝟎  = 𝟑. 𝟏𝟔 etc will be better. 

12. Similarly remember the cubes of numbers up to 10 and cube roots of it. 

13. Surds rules like  √𝟔  = √𝟑 × 𝟐  = √𝟑  × √𝟐  ;  𝟖√𝟓  + 𝟑√𝟓   =  𝟏𝟏√𝟓   ;  𝟓√𝟕 − 𝟒√𝟕   =  √𝟕    etc 

14. Exponents rules such as : 𝒂𝒎 𝒙 𝒂𝒏  =  𝒂𝒎+𝒏 ;  
𝒂𝒎

𝒂𝒏 = 𝒂𝒎−𝒏 ;  (𝒂𝒃)𝒎  =  𝒂𝒎 × 𝒃𝒎 ;  𝒂𝟎 = 𝟏 

      𝒂𝒎  =
𝟏

𝒂−𝒎 ;  𝒂−𝒎  =
𝟏

𝒂𝒎  ;   𝒂𝒎𝒏
 =  𝒂𝒎𝒏 ;   (

𝒂

𝒃
)

𝒎
 =

𝒂𝒎

𝒃𝒎   etc 

15. The Algebraic Identities  (𝟏).  (𝒙 + 𝒚)𝟐  =  𝒙𝟐  +  𝟐𝒙𝒚 + 𝒚𝟐 ; (𝟐).  (𝒙 − 𝒚)𝟐  =  𝒙𝟐 −  𝟐𝒙𝒚 + 𝒚𝟐 

   (𝟑).  𝒙𝟐 − 𝒚𝟐  = (𝒙 + 𝒚)(𝒙 − 𝒚); (𝟒).  (𝒙 + 𝒚)𝟑  =  𝒙𝟑  + 𝟑𝒙𝒚(𝒙 + 𝒚) + 𝒚𝟑  (𝒐𝒓) = 𝒙𝟑  + 𝟑𝒙𝟐𝒚 + 𝟑𝒙𝒚𝟐 + 𝒚𝟑  

   (𝟓).  (𝒙 + 𝒚)𝟑  =  𝒙𝟑 − 𝟑𝒙𝒚(𝒙 − 𝒚) + 𝒚𝟑  (𝒐𝒓) = 𝒙𝟑 − 𝟑𝒙𝟐𝒚 + 𝟑𝒙𝒚𝟐 − 𝒚𝟑  

   (𝟔).  𝒙𝟑 + 𝒚𝟑  = (𝒙 + 𝒚)(𝒙𝟐 − 𝒙𝒚 + 𝒚𝟐)   ; (𝟕).  𝒙𝟑 − 𝒚𝟑  = (𝒙 − 𝒚)(𝒙𝟐 + 𝒙𝒚 + 𝒚𝟐) are very important   

    and practice it  with left to right and right to left since both will be involved in the sums. 

16. Well practice in the Factorisation of quadratic equations is also very important because it is  

      invariably used almost in all the chapters.  

17. Daily before going to sleep, remember all the formulae involved in all the chapters for 10 mts. 

18. For best result obey the 1st Teachers &  2nd Parents, because they will bless in mind and not   

  by word. If anything left here and  anything you forget in the above, clear it with the near & dear.                                           
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10th  Maths  Unit Exercise  Chapter – 1 

1.       Given :  (x2 − 3x,  y2 + 4y) and (-2, 5) are equal 

                   (x2 − 3x, y2 + 4y) = (-2, 5)     

             i.e. x2 − 3x  = − 2                               y2 + 4y  = 5     

              x2 – 3x + 2 = 0                            y2 + 4y – 5  = 0     

          (x – 2)(x – 1) = 0                          (y + 5)(x – 1) = 0 

                             x = 1, 2                                         y =  – 5, 1  

2 .     Given :     n(A x A) = 9     Also two ordered pairs = (–1, 0) and (0,1) 

                     n(A) x n(A) = 9   ∴n(A) = 3 

         From the given two ordered pairs = (–1, 0) and (0,1) 

        A = {–1, 0, 1} ;   ∴ A x A = {–1, 0, 1} x {–1, 0, 1} 

                                                = {(–1, –1), (–1, 0), (–1, 1), (0, –1), (0, 0), (0, 1), (1, –1), (1, 0), (1, 1)} 

3.   Given :    𝒇(𝒙) = {√𝒙 − 𝟏,    𝑥 ≥ 𝟏
𝟒,         𝑥 < 𝟏

  

                   (i) f (0) = 4       〔∵ 0 < 𝟏 , It  is satisfy 2nd condition〕 

                  (ii) f (3) = √𝟑 − 𝟏 = √𝟐    〔∵ 3 ≥ 𝟏 It  is satisfy 1st  condition〕 

                 (iii) f (a +1) = √(𝒂 + 𝟏) − 𝟏   = √𝒂          〔∵ 0 + 1 ≥ 𝟏 It  is satisfy 1st  condition〕 

4.   Given : A = {9, 10, 11, 12, 13, 14, 15, 16, 17} 

               f (n) = the highest prime factor                      ( Note : 1 is neither a prime nor a composite) 

               f (9) = (9 = 3 x 3),  ∴the highest prime  = 3 

               f (10) = (10 = 2 x 5),  ∴the highest prime  = 5 

               f (11) = It’s prime number, (11 = 1x11)  ∴the highest prime  = 11 

               f (12) = (12 = 2 x 2 x 3),  ∴the highest prime  = 3 

               f (13) = It’s prime number,(13 = 1x13)  ∴the highest prime  = 13 

               f (14) = (14 = 2 x 7),  ∴the highest prime  = 7 

               f (15) = (15 = 3 x 5),  ∴the highest prime  = 5 

               f (16) = (16 = 2 x 2 x 2 x 2),  ∴the highest prime  = 2 

               f (17) = It’s prime number, (17 = 1x17)  ∴the highest prime  = 17 

      f  = {(9, 3), (10, 5), (11, 11), (12, 3), (13, 13), (14, 7), (15, 5), (16, 2), (17, 17)} 

      Range f = {2, 3, 5, 7, 11, 13, 17} 

5.  Given :    𝒇(𝒙)  =  √𝟏 + √𝟏 − √𝟏 − 𝒙𝟐 

     When x = 0 ;  𝒇(𝟎)  =  √𝟏 + √𝟏 − √𝟏 − 𝟎   =  1 

     When x = 1 ;  𝒇(𝟏)  =  √𝟏 + √𝟏 − √𝟏 − 𝟏   =  √𝟐 

     When x = –1  ;  𝒇(– 𝟏)  =  √𝟏 + √𝟏 − √𝟏 − 𝟏   =  1 

     When x = 2 ;  𝒇(𝟐)  =  √𝟏 + √𝟏 − √𝟏 − 𝟒   =  √𝟏 + √𝟏 − √−𝟑   is an imaginary  

     When x = –2 ;  𝒇(– 𝟐)  =  √𝟏 + √𝟏 − √𝟏 − 𝟒   =  √𝟏 + √𝟏 − √−𝟑   is an imaginary  

     From the above,  except  (–1, 0, 1) the result for the other value of x become an imaginary one. 

    ∴ The domain =  {–1, 0, 1} 
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6.    Given : f (x) = x2 , g(x) = 3x and h(x) = x −2 ;  To prove  :  (𝒇 𝝄 𝒈) 𝝄 𝒉 =  𝒇 𝝄 (𝒈 𝝄 𝒉) 

                      (𝒇 𝝄 𝒈)  =  𝒇 (𝒈 (𝒙))                                                 (𝒈 𝝄 𝒉)  =  𝒈 (𝒉 (𝒙)) 

                                  =  𝒇 (𝟑𝒙)                                                                   =  𝒈 (𝒙 − 𝟐) 

                                  = (𝟑𝒙)𝟐  =  𝟗𝒙𝟐                                                         =  𝟑(𝒙 − 𝟐) 

                (𝒇 𝝄 𝒈)𝝄 𝒉 =  𝒇 𝝄 𝒈 (𝒉(𝒙))                                         𝒇 𝝄 (𝒈 𝝄 𝒉) = 𝒇(𝒈𝒐𝒉)            

                                  =  𝒇 𝝄 𝒈 (𝒙 − 𝟐)                                                          = (𝟑(𝒙 − 𝟐))𝟐 

                                  = 𝟗(𝒙 − 𝟐)𝟐  -------- ①                                               = 𝟗(𝒙 − 𝟐)𝟐 ------- ② 

                         since  ①  =  ②  ,   (𝒇 𝝄 𝒈) 𝝄 𝒉 =  𝒇 𝝄 (𝒈 𝝄 𝒉)  (Proved) 

7.   This question is also given as multiple choice no. ③ 

       Given :  A = {1,2} ;  B = {1,2, 3, 4} ;  C = {5,6} ; D = {5, 6, 7, 8};  To show  :  𝑨 × 𝑪 ⊂   𝑩 × 𝑫 

      A x C   = {1, 2} x {5, 6} = {(1, 5), (1, 6), (2, 5), (2, 6)}  ------- ① 

      B x D   = {1,2, 3, 4} x {5, 6, 7, 8} = {(1, 5), (1, 6), (2, 5), (2, 6)}   

                  = {(1, 5), 1, 6), (1, 7), (1, 8), (2, 5), (2, 6), (2, 7), (2, 8), (3, 5), (3, 6), (3, 7), (3, 8),  

                       (4, 5), (4, 6), (4, 7), (4, 8)} ------- ② 

       Comparing    ①  &  ②  :   𝑨 × 𝑪 ⊂   𝑩 × 𝑫   (Proved) 

8.    Given : If   𝒇(𝒙) =
𝒙−𝟏

𝒙+𝟏
      show that 𝒇(𝒇(𝒙)) = −

𝟏

𝒙
 

                   𝒇(𝒙) =
𝒙−𝟏

𝒙+𝟏
      

            𝒇(𝒇(𝒙)) =
𝒙−𝟏

𝒙+𝟏
 −𝟏

𝒙−𝟏

𝒙+𝟏
 +𝟏

   

                            =  
𝒙−𝟏−𝒙−𝟏

𝒙+𝟏
 

𝒙−𝟏+𝒙+𝟏

𝒙+𝟏
 
=

−𝟐

𝒙+𝟏
×

𝒙+𝟏

𝟐𝒙
  

                            =
−𝟐

𝟐𝒙
= −

𝟏

𝒙
   (Proved) 

9.     Given :    𝒇(𝒙) =  𝟔𝒙 + 𝟖  ;    𝒈(𝒙) =
𝒙−𝟐

𝟑
 

    (i)  𝒈𝒈(𝒙) = 𝒈(𝒈(𝒙)) =  
𝒙−𝟐

𝟑
−𝟐

𝟑
                                         (ii)    𝒈𝒇(𝒙)  =  𝒈(𝒇(𝒙)) 

                                     =  
𝒙−𝟐−𝟔

𝟑×𝟑
=

𝒙−𝟖

𝟗
                                                =  𝒈(𝟔𝒙 + 𝟖) 

                                 𝒈𝒈(𝒙) =
𝒙−𝟖

𝟗
                                                                          =  

𝟔𝒙+𝟖−𝟐

𝟑
 

                                𝒈𝒈 (
𝟏

𝟐
) =  

𝟏

𝟐
−𝟖

𝟗
                                                                          =  

𝟔𝒙+𝟔

𝟑
 

                                           =  
𝟏−𝟏𝟔

𝟐×𝟗
                                                                         =  

𝟔(𝒙+𝟏)

𝟑
 

                                           = − 
𝟏𝟓

𝟐×𝟗
 =  −

𝟓

𝟔
                                                            =  𝟐(𝒙 + 𝟏)  

 

10.  (i).    𝒇(𝒙) =
𝟐𝒙+𝟏

𝒙−𝟗
    By seeing the denominator except x = 9 , the other values x are defined 

                     ∴ Domain of f = ℝ – { 9 }                               (Note  :  ℝ  means Real number )  
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   (ii).    𝒑(𝒙) =
−𝟓

𝟒𝒙𝟐+𝟏
    By seeing the denominator,  all values x is defined 

                     ∴ Domain of p = ℝ  

   (iii).    𝒈(𝒙) = √𝒙 − 𝟐    By seeing the Square root ,  when x < 2, it will become an imaginary. 

                     ∴ Domain of g = [𝟐, ∞ ) 

   (ii).   𝒉(𝒙) = 𝒙 + 𝟔       𝒉(𝒙) is defined all values x  

                     ∴ Domain of h = ℝ  

Unit Exercise  Chapter – 2 

1. To Prove :  n2 – n divisible by 2 for every positive integer n. 

                   𝒏𝟐 –  𝒏 =  𝒏(𝒏 − 𝟏)    

     Here,  when n  = Odd, n – 1 becomes even 

                when n  = Even, n – 1 becomes odd 

    The product of one odd and one even is always an even number which is divisible by 2 

   ∴ n2 – n divisible by 2 for every positive integer n. 

2.    Cow’s milk = 175 litres ; Buffalow’s milk = 105 litres  

         The milkman wants to them separately with equal sizes of can 

         ∴ The size can is the HCF 175, 105  

        175 = 5 x 5 x 7 ;  105 = 3 x 5 x 7  ∴ The HCF = 5 x 7 = 35 

        (i) Capacity of a can = 35 litre 

       (ii) Number of cans of cow’s milk  :  
𝟏𝟕𝟓

𝟑𝟓
=  𝟓 

      (iii) Number of cans of buffalow’s milk :   
𝟏𝟎𝟓

𝟑𝟓
=  𝟑 

3.  As per given codition, 

    When a is divisible by 13, the remainder is 9 

                      ∴  a  ≡ 9 (mod 13)   ------  ① 

Similarly      b  ≡ 7 (mod 13)   ------  ② 

Similarly      c  ≡ 10 (mod 13)   ------  ③ 

② x 2 →        2b ≡ 14 (mod 13)   (Multiplication of Modulo arithmetic) 

                    2b ≡ 1 (mod 13) 

③ x 3 →        3c ≡ 30 (mod 13) 

                    3c ≡ 4 (mod 13) 

     a + 2b + 3c  ≡ (9 +1+4) (mod 13)   (Addition of Modulo arithmetic) 

     a + 2b + 3c  ≡ 14 (mod 13)    

     a + 2b + 3c  ≡ 1 (mod 13)    

         ∴ When (a + b + c) is divisible by 13 , the remainder is 1. 

4.        Let     107 = 4q + 3 

               107 – 3 = 4q  

                     104 = 4q  

     ∵ 104 is divisible by 4 for any integer q, 107 is of the form 4q + 3. 
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5.   Let a and d be the 1st term and common difference of  an AP 

             It’s nth term        𝒕𝒏  =  𝒂 + (𝒏 − 𝟏)𝒅  

           (m+1)th term        𝒕𝒎+𝟏  =  𝒂 +  (𝒎 + 𝟏 − 𝟏)𝒅   

                                                               =  𝒂 +  𝒎𝒅  ------  ①  

           (n+1)th term          𝒕𝒏+𝟏  =  𝒂 + (𝒏 + 𝟏 − 𝟏)𝒅   

                                                               =  𝒂 +  𝒏𝒅  ------  ② 

                        ②  x 2 →    𝟐(𝒕𝒏+𝟏)  = 𝟐〔 𝒂 +  𝒏𝒅〕 ------  ③ 

From the condition          ①  = ③ 

                                 𝒂 +  𝒎𝒅   =  𝟐〔 𝒂 +  𝒏𝒅〕   ------  ④ 

                                       𝒕𝟑𝒎+𝟏  =  𝒂 +  (𝟑𝒎 + 𝟏 − 𝟏)𝒅 

                                                  =  𝒂 +  𝟑𝒎𝒅 

                                                  =  𝒂 +  𝒎𝒅 + 𝟐𝒎𝒅 

                                                  =  𝟐(𝒂 +  𝒏𝒅) + 𝟐𝒎𝒅            〔As per ④ 〕                                                                                                 

                                                 =  𝟐(𝒂 + 𝒎𝒅 + 𝒏𝒅) 

                                                 =  𝟐〔𝒂 + (𝒎 + 𝒏)𝒅〕 

                                                 =  𝟐〔𝒂 + (𝒎 + 𝒏 + 𝟏 − 𝟏)𝒅〕 

                                                 = 𝟐𝒕𝒎+𝒏+𝟏 

                 ∴ (3m+1)th term  =  2 x (m+n+1)th term 

6.          Given    A. P  = –2, –4, –6,... –100 ; It’s 1st term a  = – 2 ; d = – 2 

      By reversing the A.P = –100, –98, –96, …, –2 ; Now a = –100, d = 2 

                                    𝒕𝒏  =  𝒂 + (𝒏 − 𝟏)𝒅 

                12th term      t12 = –100 + (12 – 1)2  

                                     t12 = –100 + 22 =  –78 

7.                      Given :      AP1           AP2 

                           1st term    2                 7  

              Common difference  is same for both AP’s 

       Difference of 1st terms of two AP’s = 2 – 7 = – 5  

       Since  the common difference  is same for both, then 

       The Difference of any corresponding terms two AP’s = – 5 

       ∴ t10  of  AP1 –  t10  of  AP2 = – 5 

            t21 of  AP1 –  t21  of  AP2 = – 5 

          ∴ tn of  AP1 –  tn   of  AP2 = – 5 

8.   Given  :  S10 = 16500,  

       Let the 1st year savings = a  

       The 2nd  year savings = a + 100 

       The 3rd   year savings = a + 100 + 100 = a + 200 

       It forms an AP with a common difference d = 100              
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                 𝑺𝒏 =
𝒏

𝟐
[𝟐𝐚 + (𝐧 − 𝟏)𝐝]   

                 𝑺𝟏𝟎 =
𝟏𝟎

𝟐
[𝟐𝐚 + (𝟏𝟎 − 𝟏)𝟏𝟎𝟎]   = 16500 

                           𝟓[𝟐𝐚 + 𝟗𝟎𝟎]   = 16500 

                           𝟐𝐚 + 𝟗𝟎𝟎   =  
𝟏𝟔𝟓𝟎𝟎

𝟓
= 𝟑𝟑𝟎𝟎 

                           𝟐𝐚   =  3300 – 900 = 2400 

                                 ∴ 𝐚 =
𝟐𝟒𝟎𝟎

𝟐
 = 𝟏𝟐𝟎𝟎  

               1st year he saved  Rs 1200 

9.  Given :  2nd term of a GP  i.e.      𝒂𝒓 = √𝟔 

                   6th  term of a GP  i.e.    𝒂𝒓𝟓 = 𝟗√𝟔 

                                                      
𝒂𝒓𝟓

𝒂𝒓
=

𝟗√𝟔

√𝟔
    

                                                      𝒓𝟒 = 𝟗 

                                                      𝒓𝟐 = 𝟑 

                                                      𝒓 = √𝟑, −√𝟑 

①  When  𝒓 = √𝟑,    𝒂𝒓 = √𝟔 ;    𝒂 =
√𝟔

𝒓
 =  

√𝟑×√𝟐

√𝟑
 = √𝟐     

②  When  𝒓 = −√𝟑,   𝒂𝒓 = √𝟔 ;    𝒂 =
√𝟔

𝒓
 =  

√𝟑×√𝟐

−√𝟑
 = −√𝟐     

     GP :    𝒂, 𝒂𝒓 , 𝒂𝒓𝟐, … 

     GP as per ①  :    √𝟐,     √𝟐 × √𝟑 ,    √𝟐 × √𝟑
𝟐

, … 

                                  √𝟐,     √𝟔 ,      𝟑√𝟐, … 

     GP as per ②  :    −√𝟐,        (−√𝟐) × (−√𝟑),       (−√𝟐 ) × (−√𝟑  )𝟐, … 

                                  −√𝟐,     √𝟔 ,     − 𝟑√𝟐, … 

10.   Given : Value motor cycle  (a) = ₹ 45000 

                     Depriciation  = 15%   

      To find : Value of the motor cycle after 3 years : n = 3 

      Depriciated value after 1 year  = 45000 x (100 -15)% = 45000 x 85% 

                                                                  After 1 year        =  𝟒𝟓𝟎𝟎𝟎 ×
𝟖𝟓

𝟏𝟎𝟎
 

                                                                  After 2 year        =  𝟒𝟓𝟎𝟎𝟎 ×
𝟖𝟓

𝟏𝟎𝟎
×

𝟖𝟓

𝟏𝟎𝟎
 

                                                                  After 3 year        =  𝟒𝟓𝟎𝟎𝟎 ×
𝟖𝟓

𝟏𝟎𝟎
×

𝟖𝟓

𝟏𝟎𝟎
×

𝟖𝟓

𝟏𝟎𝟎
 

                                                                                              = 27635.625 

                        Value of the motor cycle after 3 years = ₹ 27635   
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