10th Standard Maths

Chapter  -  3   -  Algebra

2 marks
1. Find the LCM of x3-27, (x-3)2, x2-9
Solution :


x3-27
= (x-3) (x2+3x+9)


x2-9
= (x+3) (x-3)

~ (x-3) (x2+3x+9), (x-3)2, (x+3) (x-3)
LCM = (x-3)2 (x+3) (x2+3x+9)

2. Find the LCM of (2x2-3xy)2, (4x-6y)3, 8x3-27y3
Solution :

(2x2-3xy)2 = [x (2x-3y)2] = x2 (2x-3y)2
(4x-6y)3      = [2 (2x-3y)3] = 23 (2x-3y)3
8x3-27y3    = (2x)3 – (3y)3

      =  (2x-3y) (4x2+6xy+9y2)


     = 8x2 (2x-3y)3 (4x2+6xy+9y2)

3. L.C.M = (x2+y2) (x4+x2y2+y4), G.C.D = x2-y2
q(x) = (x4-y4) (x2+y2-xy) then find p(x)
Solution :

G.C.D X L.C.M = p(x) + q(x)

p(x) = [image: image2.png]LCMXGLD
)



 


= [image: image5.png](x2 +y2) (x4 +x2y2 +y4) (x2-y2)
(x4-y4) (x2+y2—xy)







= [image: image7.png](2+y2) 6 +ay +y") ("~ 4°) (2-52)
(d—y4) (x2+y2—x7)




p(x)
= [image: image9.png](x*+
Xy +y?)




4. f(x) = [image: image11.png]iy + xy?



, g(x) = [image: image13.png]


, then find L.C.M & G.C.D and check f(x)x g(x) = L.C.M X G.C.D
Solution :


f(x) = [image: image15.png]iy + xy?



 = xy(x+y)

g(x) = x2+xy = x(x+y)


LCM = xy(x+y)


GCD = x(x+y)


L.C.M X G.C.D = xy(x+y) X x(x+y)




= x2y(x+y)2

f(x) x g(x)
= (x2y + xy2) (x2+xy)




= xy(x+y) X x(x+y)




= x2y(x+y)2

~ L.C.M X G.C.D = f(x) x g(x)
5. Find the excluded value of [image: image16.png]p+2
8p% + 13p + 5





Solution :

[image: image18.png]8p® +13p +5





(P+1) (8p+5) = 0


P=-1, 8p+5=0


P=-1, P=-5/8


The excluded values are -1, -5/8

6. Find the excluded value of [image: image19.png]



Solution :


[image: image21.png]




x([image: image23.png]x*+x—6)



 = 0


x(x+3)(x-2) = 0


x = 0, -3, 2

Excluded Values are 0, -3, 2

7. Simplify : [image: image24.png]



Solution :


[image: image25.png]b+a)x—4) x+4
P e e S EER





8.  Simplify : [image: image26.png]5t3 6t —12
-8~ 10t





Solution :

[image: image27.png]563 6t—12 5t x6%(t—2) 3t
4t —8 10t 4(t— 2)x10%t





9. Simplify :  [image: image28.png](14;2) L¥—x—6

x—6
12y°




Solution :
[image: image29.png](14;2) L¥—x—6

x—6
12y°



=  [image: image31.png]






= [image: image33.png](x+2) X3y
(x—3)(x+2)







= [image: image35.png]3y
(x-3)





10 . Add [image: image37.png]



Solution :


[image: image39.png]


 
=
 [image: image41.png]






= 
[image: image43.png]






= 
[image: image45.png]Ge-y) (a2 +xy +y?)

x-y







=
[image: image47.png](x*+
xy
+y?




11. Which rational expression should be substracted from [image: image49.png]x% +6x+8

x4



 to get [image: image51.png]Y —2x+4




Solution :



[image: image52.png]x% +6x+8

x4



  -  P(x) = [image: image54.png]Y —2x+4





P(x) 
= 
[image: image55.png]x% +6x+8

x4



  -  [image: image57.png]Y —2x+4






=
[image: image59.png](x+2)(x+4) 3
(e+2)(2—2x+8) | P-2xid






=
[image: image61.png]x+4-

Y —2x+4






= 
[image: image63.png]x+1

Y —2x+4




12. Find the square root of [image: image65.png]121 (a+b)® (x+y)® (b—c)®
81 (b—c)*(a-b)12(b—c)*




Solution : 

[image: image66.png]



 = 
[image: image68.png]11 (a+b)* (x+y)*(b—c)*
9 (b—c)2(a-b)é(b—c)?







= 
[image: image70.png]11 |(a+b) (x+y)"
ol i





13.  Find the square root of [image: image72.png]1%

%




Solution :

[image: image73.png]



=
[image: image75.png]P+215+ (ﬁ)Z





=  
[image: image76.png]




= 
[image: image78.png]



14. Find the zeros of [image: image80.png]x® + 8x + 12




Solution :


P(x) = 
[image: image82.png]x® + 8x + 12



 = (x+2)(x+6)

p(-2) = 4-16+12 = 0


p(-6) = 36-48+12 = 0


-2 and -6are the zeros

15. Find the sum and product of the roots for each of the following quadratic equation
kx2-k2x-2k3 = 0

Solution :


a = k,
b = -k2 ,  c = -2k3

α+β 
= [image: image84.png]





αβ
= [image: image85.png]



16. Determine the quadratic equations, whose sum and product of roots are [image: image86.png]



Solution :
Required equation
= x2 – (sum of the roots)x + (Product of the roots) = 0


= 
[image: image87.png]




=
3x2-5x+12 = 0
17. Find the sum and product of the roots for the quadratic equation [image: image88.png]



Solution :


3a2+a = 10


3a2+a - 10 = 0 comparing this with x2-(α+β)



x+ αβ = 0

[image: image89.png]@ +[5]a+[5]





[image: image91.png]




18. Solve by factor method
[image: image92.png]a(a —7) =32




Solution :


Squaring on both sides


a2 - 7a = 9 x 2


a2 – 7a -18 = 0


(a - 9)(a + 2) = 0


a = 9, a = -2

19. The number of vollyball games that must be scheduled in a league with n teams is given by G(n) = [image: image94.png]


 where each team players with every other team exactly once A league schedules 15 games. How many teams are in the league?

Solution :


G(n) = [image: image96.png]




[image: image98.png]




n2-n = 30


(n-6)(n+5) = 0


n = 6, n = -5 (Negative numbers are rejected)

20. Solve by using formula [image: image99.png]3p?+2V5P-5=0




Solution :
a = 3, b = [image: image101.png]245



 , c = -5




P 
=
 [image: image103.png]—biVbi-dac









= 
[image: image105.png]B2, (278 =42

Py



 = [image: image107.png]—2V51/AX5+60
"









=
[image: image109.png]~2/51VE0



 = [image: image111.png]~2(/522F
B








P
=
[image: image114.png]—2/5+2¢5

P}




 = [image: image117.png]—V52245











P 
=
[image: image119.png]—5+245
3




 or [image: image121.png]—V5-245









P
=
[image: image124.png]@l





21.
Solve by using formula 2x2-5x+2=0
Solution :



x =
[image: image126.png]—b+Vb%—4ac

2a







=
[image: image129.png]5+,/(-5)7—4X2X2

4









=
[image: image131.png]5+/25-16



 
= 
[image: image133.png]



=
[image: image135.png]


 




=
[image: image137.png]5+3




OR
[image: image139.png]






=
[image: image141.png]


  OR
[image: image143.png]



=
4,  [image: image145.png]



22. The product of kumaran’s age (in years) two years ago and his age four years from now is one more than twice his present age. What is his present age?

Solution :



Let  the present age of kumanan be x years.



Two years ago, his age = (x-2) years



Four years from now, his age = (x+4) years



Given,
(x-2)(x+4)
= 1+2x


x2+2x-8 = 1+2x gives (x-3)(x+3) = 0 then,



x ± 3 therefore, x = 3
(Rejecting -3 as age cannot be negative)



~ Kumaran’s present age is 3 years.

23. A ladder 17 feet long is leaning against a wall. If the ladder vertical wall and the floor from the bottom of the wall of the ladder from a right triangle. find the height of the wall where the top of the ladder meets if the distance between bottom of the wall to bottom of the ladder is 7 feet less than height of the wall?
Solution :

	Let the height of the wall AB = x feet

As per the given data BC = (x-7) feet


In the right triangle ABC,

AC = 17 feet, BC = (x-7) feet

By pythagoras theorem,

AC2 = AB2 + BC2
(17)2 = x2 + (x-7)2

289 = x2+x2-14x+49

x2-7x-120 = 0 hence, (x-15)(x+8) = 0 then, x=15 or -8

~ The height of the wall AB = 15 feet.
	
[image: image146.png]17 feet
wall x







24. If the difference between a number є its reciprocal is [image: image148.png]


 , find the number
Solution :



Let the number be x



Its reciprocal is [image: image150.png]


 



[image: image152.png]Hin

»



 



[image: image154.png]





5x2 – 5 - 24x = 0


5x2 – 24x - 5 = 0




5x2 – 25x + x - 5 = 0


5x (x-5) (x-5) = 0



x = [image: image156.png]





The number is 
[image: image158.png]



25. Find the nature of roots of 9x2-24x+16 = 0
Solution :


Nature of roots ∆ 
= b2-4ac




= (-24)2-4(9)(16)





= 576 – 576 = 0


26. Find the value of k for which the roots are real & equal. kx2+(6k+2)x+16 = 0
Solution :
a = k
    b = 6k+2
c = 16


∆ 
= b2 - 4ac = 0



= (6k+2)2 - 4k x 16 = 0



= 36k2 + 24k + 4 – 64k = 0




36k2 – 40k + 4 = 0

÷ 4 

9k2 - 10k + 1 = 0



(k-1) (9k-1) = 0



k = 1 or k = [image: image160.png]



27. If the difference between the roots of the equation x2-13x+k=0 is 17 find k.
Solution :
here  a = 1, 
b = -13, 
c = k


Let α, β be the roots of the equation, then


α+β = [image: image162.png]


 ----- (1) 

Also α-β = 17 ----- (2)

(1) + (2) We get, 2α = 30  gives α = 15
Therefore, 15 + β = 13 gives β = -2

but, αβ = [image: image164.png]


 = gives 15 x (-2) = k

we get k = -30

28. The roots of the equation 2x2-7x+5=0 are α є β. Find the quadratic equation whose roots are
[image: image165.png]s

% e




Solution :
a = 2
b = -7    c = 5

α+β = [image: image167.png]


 



αβ = [image: image169.png]





[image: image170.png]s

% e




 =  [image: image172.png]a®+ p*



 
= [image: image174.png](a+B)?—2ap



 





= [image: image176.png]


 = [image: image182.png]49-20
42






[image: image179.png]




 = 




= [image: image184.png]10




29. If one root of the equation  3x2+kx+81=0 is the square of the othre then find k.
Solution :
a = 3,  b = k   c = 81

[image: image186.png]




αβ  = [image: image188.png]




α + α2 = [image: image190.png]




α . α2  =  [image: image192.png]




3 + 32 = [image: image194.png]




α3 = 27 = 33

12 x 3 = -k

α = 3

k = -36
30. construct a 3 x 3 matrix whose elements are given by aij = [image: image196.png](i+))*




Solution :


A = [image: image198.png]@11 A1z (a3
A1 Gy Gp3
az; Qz; Q33





[image: image200.png]



      [image: image202.png]



  [image: image204.png]



[image: image206.png]



      [image: image208.png]



  [image: image210.png]




[image: image212.png]



       [image: image214.png]


     [image: image216.png]a5

G _&

3 3




A =
[image: image218.png]w2 0 wie




31. If  A = [image: image219.png]52
—17 07
8 3

ol



 then verify (AT)T = A

Solution :



[image: image220.png]



[image: image221.png]Boiay




32. If A = [image: image223.png]A

FRIETS

1n o





[image: image225.png]


 , find 4A – 3B
Solution :

4A – 3B = 4 [image: image226.png]A

FRIETS

1n o



 - 3  [image: image228.png]


 


= [image: image229.png]20 16 ~s =
23 -2 2

—27.





= [image: image230.png]41 4 1
15

-5 42-9
—11 54  —11

o




33. If A = [image: image231.png][ 3l



 B = [image: image232.png]i 3l



 Find AB є BA Check If AB= BA

Solution :


AB = [image: image233.png]PR P



 = [image: image234.png]Gis otal=[ 5





BA = [image: image235.png]P



 = [image: image236.png]515 iial=[ 1)





AB ≠ BA
34. If A = [image: image237.png]cosf  sing’
—sinf cos6)



 Prove that AAT = I

Solution :

[image: image238.png]am =y ]




AAT = [image: image240.png]cosf  sing’ [cosa —sina]
—sinf cosB) lsin@ cosd





= [image: image242.png][ cos®6 +sin*6 —cos 8 sinf +sin 6 cosf
sin BcosB + cosB sin® sin?@ + cos?6






= [image: image244.png]-







= I

AAT = I, Hence Proved.

35. Verify that A2 = I When A = [image: image245.png]5 —4]
6 —5.




Solution :

A2 
=
A X A


=
[image: image247.png][ P





=
[image: image248.png]25—24 —20+20
30— 30 —24+25






= 
[image: image250.png]-








=
I

~ A2 = I, Verified.
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