10th Standard Maths
Algebra

5 marks
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Solution
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a - 2b + 4 = 0


b – c + 1 = 0


2c + 3a = 14

 
a - 2b
    = -4 ------(1) 
b – c = -1 ---------- (2)

3a + 2c = 14 -------- (3)

(1)  
a – 2b 
      = -4


a – 2b = -4
(2)x2 
   +2b – 2c = -2


2 – 2b = -4

--------------------------------------






a        – 2c = -6 ------ (4)

-2b = -4 – 2

(3) 3a + 2c = 14




2b = 6

a – 2c  =  -6




b = 6/2

--------------------





4a         = 8






a
= 8/4

b – c = -1
3 – c = -1

-c = -1-3
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 ; x+y+z = 27

Solution :
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3y + 3z = 4z + 4x

0 = 4x – 3y – 3z + 4z

4x – 3y – 3z + 4z = 0 ------- (1)
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2z + 2x = 3x + 3y

0 = 3x – 2x + 3y – 2z

x + 3y – 2z = 0 ---------- (2)

x + y + z = 27 ----------- (3)
(2) – (3) 

x + 3y – 2z = 0
x + y + z = 27

-   -    -       - 
--------------------

    2y – 3z = -27  ------------- (4)


4x – 3y + z = 0

(3) x 4  4x + 4y + 4z = 108


-     -      -        -

-----------------------------------

                 -7y – 3z = -108

                  7y + 3z = 108  ----------- (5)
	7y + 3z = 108
2y – 3z = -27

--------------------

9y         =  81  

    y       =  81/9   



2y – 3z = -27

2x9 - 3z  = -27

18 – 3z    = -27

     - 3z     = -27-18

         z      = 45/3

x + y + z = 27

x + 9 + 15 = 27

x + 24 = 27

x = 27 – 24




3. Vani, her father and her grand father have an average age of 53. One half of her grand father’s age plus one-third of her father’s age plus one fourth of Vani’s age is 65. Four years ago if Vani’s grand father was four times as old as Vani then law old are they all now?

Solution :

Let Vani’s age be x
Let Vani’s father’s age be y

Let Vani’s grand father’s age be z
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                     x + y + z = 159 ------- (1)
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    3x + 4y + 6z = 780 ------- (2)

4 years ago

(x - 4) 4 = z - 4 
4x – z = 12  ---------- (3)
(1) x 4 =
4x + 4y + 4z = 636


4x         - z    =  12

               (-)
        (+)       (-)


            -----------------------------------


       4y + 5z =  624  ---------------- (4)

(2) x 4     
12x + 16y + 24z = 3120

(3) x 3
12x           -  3z
=      36


(-)

  (+)        (-)

---------------------------------------



       16y + 27z = 3084

(4) x 4 

       16y + 20z = 2496



      (-)    (-)         (-)


---------------------------------------




      7z  = 588




        z   = 588 / 7


 


4x – z = 12


4x – 84 = 12


4x = 12 + 84


4x = 96


x = 96/4







x + y + z = 159


24 + y + 84 = 159


y + 108 = 159


y = 159 – 108






~ Vani’s age = 24 years

her father’s age = 51 years


her grand father’s age = 84 years

4. There are 12 pieces of five, ten and twenty rupee currencies whose total value is Rs.105. When first 2 sorts are interchanged in their numbers its value will increased by Rs. 20. Find the number of currencies in each sort.
Solution :


Rs. 5 = x

Rs. 10 = y

Rs. 20 = z


x + y + z = 12 

------- (1)


5x + 10y + 20z = 105
------- (2)


10x + 5y + 20z = 125
------- (3)

(1) x 5
5x + 5y + 5z     = 60

(3)
5x + 10y + 20z = 105





(-)

-------------------------------------------



-5y – 10z = -45



   y + 3z   = 9    
------ (4)

(1) x 10
10x + 10y + 10z = 120

10x + 5y + 20z   = 125





(-)


-------------------------------



5y – 10z    = -5



  y – 2z      = -1
--------- (5)

(4) – (5) 

y + 3z =  9



y – 2z = -1
(-)



------------------------------



    5z = 10





 

y + 3z = 9


y + 3 (2) = 9



y + 6 = 9







x + y + z = 12



x + 3 + 2 = 12



x + 5 = 12



x = 12 – 5


Rs. 5 = 7

Rs. 10 = 3


Rs. 20 = 2

5. Find the GCD of 6x3-30x2+60x-48 and 3x3-12x2+21x-18.
Solution :


Let f(x) = 6x3-30x2+60x-48


      g(x) = 3x3-12x2+21x-18


6x3-30x2+60x-48 = 6(x3-5x2+10x-8)


3x3-12x2+21x-18 = 3(x3-4x2+7x-6)








1
	x3-5x2+10x-8
	  x3 - 4x2 + 7x - 6

  x3 - 5x2 + 10x - 8

(-)  (+)    (-)     (+) 

-----------------------

       x2  - 3x  + 2



x - 2

	x2  - 3x  + 2
	    x3 - 5x2 + 10x - 8
    x3 - 3x2 + 2x

      (-)  (+)    (-)      

-----------------------

       -2x2  + 8x  - 8

       -2x2  + 6x  - 4

       (+)   (-)    (+)   
-----------------------

                 2x - 4          
2 (x - 2)



x - 1

	x - 2
	    x2  - 3x  + 2

    x2 – 2x
    (-)  (+)        

-----------------------

        -x  + 2

       -x  + 2

      (+)  (-)   
-----------------------

           0 



Here we got zero as remainder.


GCD of 6 and 3 is 3.

~ GCD of  given polynomial is 3 (x – 2)
6. Find the GCD of x4+3x3-x-3 and x3+x2-5x+3.

Solution :


Let f(x) = x4+3x3-x-3


      g(x) = x3+x2-5x+3. 
 








x + 2
	x3+x2-5x+3
	  x4+3x3-0x2+x-3

  x4+3x3-5x2+3x

    (-)   (+)   (-)    

-----------------------

       2x3+2x2-4x -3
       2x3+2x2-10x+6

    (-)    (-)    (+)   (-)

------------------------


3x2 + 6x – 3


3 (x2+2x –1)



x - 1
	x2  + 2x  - 3
	    x3 +  x2 - 5x + 3
    x3 + 3x2- 3x
  (-)  (-)    (+)      

-----------------------

       -x2  - 2x +3
       -x2  - 2x +3

       (+)   (-)    (+)   
-----------------------

                 0



Here we got zero as remainder.



~ GCD of  given polynomial is x2  + 2x  - 3
7. Sinplify : [image: image20.png]1 1 1
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Solution :
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8. Find the Value of a and b of  4x4-12x3+37x2+bx+a is a perfect square 

Solution :


 





2x2-3x + 7
	2x2

4x2-3x
4x2-6x+7

 
	4x4-12x3+37x2+bx+a  4x4
    (-)   (+)   (-)    

---------------------------

       -12x3+37x2 

       -12x3+9x2 

      (+)    (-)    

---------------------------


  28x2+ bx+a


  28x2-42x+49


(-)     (+)    (-) 

----------------------------


 0       0     0



bx + 42 = 0        a – 4a = 0

b = -42       a - 49
9. Find the Value of a and b of  ax4+bx3+361x2+220x+100 is a perfect square 

Solution :


 





10 + 11x + 12
	10
20 + 11x
​​
20+22x+12
	100 + 220x + 361x2+bx3+ ax4
100    

--------------------------------------
       +220x + 361x2  
      +220x + 121x2  (-)

--------------------------------------

  240x2+ bx3     + ax4

  240x2+264 x3+144x4

(-)      (-)         (-) 

---------------------------------------

 0           0          0



a-144 = 0        b-264 = 0

a = 144       b = 264
10. Find the Value of m and n of  x4-8x3+mx2+nx+16 is a perfect square 

Solution :


 





x2-4x + 4
	x2

2x2-4x
2x2-8x+4

 
	x4-8x3+mx2+nx+16 

x4
(-)     

---------------------------

       -8x3+mx2 

       -8x3+16x2 

      (+)    (-)    

---------------------------

   (m-16)  x2+ nx+16

 8x2-32x+16

(-)     (+)    (-) 

----------------------------


 0       0     0



m-16-8 = 0         n +32 = 0





        m = 8+16       
n = -32




        m = 24

11. A passenger  train takes 1 hr more than an express train to travel a distance of 240 km from Chennai to Virudhachalam. The speed of passenger train is less than that of an express train by 20 km per hour. Find the average speed of both trains.
Solution :


Let the average speed of passenger train be x km/hr


Then the average speed of express train will be (x+20) km/hr


Distance = 240km


Difference = 1 hr



[image: image32.png]




[image: image33.png]L1
240 [~ gl = 1hr





[image: image34.png]1hr






4800 = x (x+20)


4800 = x2+20x


0 = x2+20x-4800


0 = (x+80) (x-60)


x-60 =0


x = 60


Average speed of passenger train is x = 60 km/hr


Average speed of the express train is x+20 = 60+20 = 80 km / hr

12. A girl is twice as old as her sister. Five years hence, the product of their ages (in years) will be 375. find their present ages.

Solution :


Let the age of girl 
= x year


Sister’s age 
= 2x years

After 5 years
     age of the girl 
= x+5

    age of her sisters 
= 2x+5

Product of ages 
= 375


(x+5)(2x+5)

= 375


2x2+5x+10x+25 
= 375




2x2+15x+25-375 
= 0


2x2+15x-350 
= 0

Compare with ax2+bx+c = 0


a = 2,   b = 15,  c = -350
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x = 10

~ age of the Girl = 10 years
age of the Sister = 2 x 10 = 20 years.

13. If α and β are the roots of x2+7x+10 = 0
Find the values of i) [image: image44.png]


   ii) [image: image46.png]al ®
| e




Solution : 


x2+7x+10 hear a = 1, b = 7, c = 10


α+β = [image: image48.png]




αβ = [image: image50.png]



i) [image: image52.png]
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ii) [image: image58.png]
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14. If α, β are the roots of the equation 2x2-x-1=0 then form the equation α2β, β2α
Solution :
2x2-x-1=0
have  a=2, b=-1, c=-1


α+β = [image: image64.png]


 


αβ = [image: image66.png]



Given roots are α2β, β2α

Sum of the roots 
= α2β + β2α



= αβ (α+β)



= [image: image68.png]
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= [image: image72.png]



Product of the roots = (α2β) (β2α)



= [image: image74.png]a’p?






= [image: image76.png](aB)’






= [image: image77.png](-3






= [image: image78.png]



The required equation is


x2 – (sum of the roots)x + (Product of the roots) = 0


x2 –
[image: image80.png]


x + [image: image82.png]


 = 0 gives


8x2 +2x-1=0 

15. If A = [image: image84.png]1% 3l



  B =  [image: image85.png][, 3



,  c = [image: image87.png]



Verify that  A(B+C) = AB + BC

Solution :  LHS    A (B+C)

B+C
= [image: image89.png]I S A B



 

A(B+C) =  [image: image91.png]R





= [image: image93.png]




= [image: image95.png]7 7l




RHS
AB + BC
AB
=  [image: image97.png]Y



 =  [image: image99.png]




= [image: image101.png]R



 = [image: image104.png]AN BN pplid
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= [image: image106.png](3 i+ 3



 


=
[image: image108.png]7 7l





A(B+C) = AB + BC , Hence Proved

16. If A = [image: image110.png]o2 1
G 4 il



 and B = [image: image112.png]


 Show that (AB)T = BTAT
Solution :

	LHS 
(AB)T

AB
= [image: image114.png]o2 1
G 4 il



 X [image: image116.png]




= [image: image118.png]—-2+0 -1+8+2
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= [image: image120.png]




(AB)T
= [image: image122.png]



	RHS  
BTAT
BT
= [image: image124.png]2 % 3]



    AT
= [image: image126.png]2
1
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1




BTAT
= [image: image128.png]2 % 3]



 X [image: image130.png]2
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= [image: image131.png]2-2+0 4+1+0
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= [image: image133.png]





BTAT  
= [image: image135.png]










(AB)T = BTAT. Hence Proved.
17. If A = [image: image137.png]2]



 and I = [image: image139.png]P



 Show that A2-(a+d)A = (bc-ad)I2
Solution :

A = [image: image141.png]2]





A2= [image: image143.png]2]



 X [image: image145.png]2]






= [image: image146.png]L-:H:c ab+bd
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(a+d)A
= (a+d) [image: image148.png]2]






= [image: image150.png][a‘ +ad ab+bd
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A2-(a+d)A
= [image: image151.png]L-:H:c ab+bd
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= [image: image155.png][be —ad
5
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= (bc-ad) [image: image157.png]P




A2-(a+d)A = (bc-ad)I2
18 . If A = [image: image159.png]5 3l



 Show that A2-5A+7 I2=0
Solution :


A2 = A X A

= 
[image: image161.png]5 3l



 X [image: image163.png]5 3l





= [image: image165.png]




= [image: image167.png]



5 A 
= 5 [image: image169.png]5 3l





= [image: image171.png]



7 I2 
= 7 [image: image173.png]P





= [image: image175.png][5 3]




A2-5A+7 I2 = [image: image177.png]


 - [image: image179.png]


 + [image: image181.png][5 3]





= [image: image183.png]




= 0

a = 2





b = 3





c = 4





y = 9





z = 15





x = 3





z = 84





x = 24





y = 51





z = 2





y = 3





x = 7








