Algebra

Ex 3.1

Question 1.
Solve the following system of linear equations in three variables
()x+y+z=52x-y+z=9;x-2y+3z=16
()L -2+4=01-L1+1=02+32=14
T Y Y z z T
(iii) x +20 =22 +10=22+5=110—(y +2)

Solutions:
)x+y+z=5............. (1)
2x—y+z=9 ............. (2)
X—=2y+3z=16 ............. 3)

(1)+(@)= x4f+z=5
oAz =5
) 3x+2z= 14 (@)
(2)x2=4x—2¢+2:=18
3) = x-A%3Z=16
Ix — =0 i3
(@)~ (5) = 3x+22= 14
=3 - z= 2

3z=12
z=4
Substitute z =4 in (4)
3x+2(4)=14
3x+8=14
3x=6
Xx=2

Substitute x =2,z=41n (1)



2+y+4=5=>y=-1
x=2,y=-1,z=4

(i) —-Zed =0 (1)
X ¥
Lol = 3 (2)
_}" Z
2 3
—+= = 14
L (3)
1
Put— = a
X
L-p
Yy
2 =cin(1),2) & (3)
a—2b+4=0=ra-2b=-4............ (1)

b-ctl=0=>b-c=-1......... )



2c+3a=14=>2c+3a=14............. (3)
(1) = a-26=-4
(2)%x2 = -2c+26=-2

a—-2c=-6 .{4)
Ja+2c=14
(4)+(3)= 4da = 8
a = 2
Substitute a =2 in (1), we get
2-2b = 4
—2b = -6
b =3
Substitute & =3 in (2), we get
Fige = =
il
=c =4
. A B
a—;—zl‘}x =
1 1
b= ;‘ =3—.:=~.}-' — 3
I o
= P =4 =z = 2
O S S|
: ML M
(iii) x +20 ==L +10=22+5=110(y +2)
x=2 10 .o, (1)
2z+5=110—(y + 2)
2z=105-y—-z
y=105-3Z ..0vverrr... )
Substitute (2) in (1), x = 2> — 2 — 10
=27z+5-20

+%315-92-20=4z-30



13z=315-20+30
=325
2
Z:% =25
x+20=2z+5
x+20=50+5
x =35
Substitute z =25 in (2)
y=105-3z=105-75=30
y =30
x=35,y=30,z=25
The system has unique solutions.

Question 2.

Discuss the nature of solutions of the following system of equations

(1)x+2y—z=6;-3x—2y+5z=-12;x—-2z=3

(ii)2y+z=3(x+1);x+3y-z=-4 3x+2y+z=—%
Ytz _ ztaz z+y

(i) =) =5 =—;x+y+z=27
Solution:
)x+2y—-z=6............. £ls)
SB3x-2y+527-12 B B & (2)
X—2z2=3 . Gowm...- & . 3) -
xt2y —z = 6 g b
3x =20 +5z=-12 A2)
(1) +(2) =-2x +4z= -6
—X +2z=-3
) —,25=3
B . g3
0=0

We see that the system has an infinite number of solutions.
() 2y +z=3(-x + 1);

Xx+3y—z=-4;

3x+2y+z=—%

2y +z+3x=3=3x+2y+z=3 .............. (1)
Xx+3y—z=-4 . ... (2)

3XH2y+Z =% i (3)



Ix+2y+z=3

- —x+3y—2=-4
{I}+{-2]—_~;- 2x+5}' = ..} {4}
D)+(3)=> x+3y~ =4
i
Ix+2 = ——
X _}?" 2
9
2x + 5y == (5)
=¥ - )
2x + 5y =-1
i
ﬂ il
* 2

This is a contradiction. This means the system is inconsistent and has no solutions.



(iii) y+z . z+x x+y
4 3 2
x+y+z=27
+ +
y;:z;:;» 32 =dztax ..(1)
4x-3y+z =0
_|,_
Eg'r:jf; = 2z+2x =3x+3y
x+3y-22 =0 (2
x+y+z =27 (3)
dx-3F+ z=0
x+,.3§—2:=ﬂ
Sx -z=0 ..(4)

(3)x3 = 3x 44y +3z=8l
g g
2) = x+3y-2:=0

2x  355= 8l (4
(4)x5 = 25x =0

27x = 81
X =3

Sub.x=3in(4)=>53)-z=0
15-z=0
-z=-15
z=15
Sub,x=3,z=151in (3)
Xx+ty+z=27
3+y+15=27
y=27-18=9

x=3,y=9,z=15
= The system has unique solutions.

Question 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



grandfather was four times as old as Vani then how 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.

Ii-;’£=53 = x+y+z=159 ..(1)
222 =65 = 3x+4p+6:=780 ..(2)
4 3 2
(x-4d=z-4 = 4x—-z=12 -(3)
()x4 = dx + 4y + 4z = 636
(=) (+ (=)
{3} = 4x —-z= 12
4y + 5z = 624 ~{4)
(2)x4 :>{12A+|61+24L 3120
(3)x3 = 12 — 3z=_36
16y +27z = 3084 A5)
() A -
4) x4 = 16y + 20z = 2496
72=588
z=R4
Sub, z= 84 in (3), we get
4x —84 =12
4x =96
x =24

Sub, x =24, z=84 in (1) we get
24 +y+84=159

y=159-108

=51

~ Vani’s age = 24 years

Her father’s age =51 years

Her grand father’s age = 84 years.

Question 4.
The sum of the digits of a three-digit number is 11. If the digits are reversed, the new number is 46
more than five times the former number. If the hundreds digit plus twice the tens digit is equal to



the units digit, then find the original three digit number?
Solution:

Let the number be 100x + 10y + z.

Reversed number be 100z + 10y + x.
xty+tz=11............... (1)

100z + 10y + x = 5(100x + 10y + z) + 46

100z + 10y + x = 500x + 50y + 5z + 46

499x +40y — 95246 .............. (2)
X+2y=z
X+2y—z=0 ...l 3)
Xtyptz =l (1)
x+2y—z =0 ik 3)
(D+B3)=22x+3y =11 ..(4)

(2) = 499x + 40y — 95z =—46
E—& (-) (+)
(3)x95 = Sx + 190y — 95z =—

404x - 150y =-46 ..(5)
(4) x 50 = 100x + 150y = 3550
(5) = 404x— 150y =—46

504x = 504
X = 1
Sub.x=11n(4)
2x1+3y = 11
3y = 9
y =3
Sub.x=1,y=3in (1)
1+3+z = 11
z =7

. The number is xyz = 137

Question 5.
There are 12 pieces of five, ten and twenty rupee currencies whose total value is [1105. When first
2 sorts are interchanged in their numbers its value will be increased by [120. Find the number of



currencies in each sort.

Solution:

Let x, y and z be number of currency pieces of 5,10,20 rupees
xtyt+tz=12.......... (1)

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

10x + 5y +20z=125............. 3)

(x5 = 5Sx+ 5p+ 5z =60
= ) 9 (-)
(3) = S5x+10y+20z =105

Sy—15z =—45 .4

(2)x2 = 10x+20p+40z =210
) ) () ()
(3) = 10x+ S5p+20z =125

———a

15v+20z =85 ...(5)
(4)%3 = ],5{ 45z. =—}35
157 +20z = 85
(5) 285 =50
z =2

Sub, z=21n (5), we get
15y +20 x 2 =285

15y =45

y=3

Sub; y=3,z=21in (1)
Xx+ty+z=12

x=7

-~ The solutions are

the number of [] 5 are 7
the number of [] 10 are 3
the number of [] 20 are 2



Ex 3.2

Question 1.
Find the GCD of the given polynomials

(i)x4+3x3—x—3,x3+xz—5x+3

() x*—1,x3 - 11x2+x - 11

(i) 3x* + 6x3 — 12x% — 24x, 4x* + 14x3 + 8x% — 8x
(iv) 3x3 + 3x2 + 3x + 3, 6x° + 12x2 + 6x + 12
Solution:

X4+3X3—X—3,X3+X2—5X+3
Letf(x)=x4+3x3—x—3

g(x)=x3+xz—5x+3

x+2
= 3
X+ x 5+3{f“3x -3
sz 3x
r'”( oF ot 53
3 P 10x P 6
I +6x-9
= 3(x? + 2% —3) £0

Note that 3 is not a divisor of g(x). Now dividing g(x) = x> + x?

+ 2x — 3 (leaving the constant factor 3) we get

— 5x + 3 by the new remainder x

2



x-1
X E2x-3|2+ 2X-5x+3

o423 - 3x
(=) '[} (+)
HM
f.+:l {I 1

0

Here we get zero remainder
G.C.D of (x* +3x3 = x = 3), (x> + x2 = 5x + 3) is (x? + 2x — 3)

() x* -1, x> - 11x2+x— 11
x+11

o1l +x-11+ O+ 02+ Ox—1

~—1lx'+ 2*=1lx
{Z{{ E—J (+)

*+11x—1

« S .._|_ o
[Tm‘ 1212 # 11x - 121

12[1";:2 +120#0

= 1202+ 0x + 1)

X

X+0x+ 1| 1123511
,{+ ﬂr#f'

—llx —]1#1}
~11(x*+1)#0

1
X+ 1| P4+ QA

gt

() Remainder

GCD.=x+1

(i) 3x* + 6x3 — 12x2 — 24x, 4x* + 14x3 + 8x% — 8x
4x* + 14x3 + 8x2 — 8x =2 (2x* + 7x3 + 4x2 -4x)
Let us divide



(2X4 +7x3 + 4x% + 4x) by x4 +2x3 — 4x% - 8x
2
x4 2x° —4x*-8x | 2x* + Tx® + 4x2 - 4x
2x* + 4x® — 8x*—16x
=) (=) (#)  (+)
3 +12x3+12x + 3

(x3 +4x3 +4x)#0

Now let us divide

x4+2x3—4x2—8xbyx3 +4x2 + 4x
x-2

2+ 4o +4x| x4+ 2% —4x0 - 8x

b s o ool i 3

(=) {=) (=)
{;szlrﬂ 3.\:?;4_; o
T T8y U8y

0

o X5+ 4x2 + 4x is the G.C.D of 3x* + 6x3 -12x2 — 24x, 4x* + 14x3 + 8x? -8x
s Ans x (x2 +4x +4)

(v) fi(x) =3x> +3x2 +3x +3=3(x> +x2 +x + 1)
g(x)=6x3+ 12x% + 6x + 12
=6(x3+2X2+x+2)

=2 x3 (x> +2x2+x+2)



f(X)=>X3+X2+X+1
B0 o iontax+2

1
X+xi+x+ ]| F+H20+x+2

X+ X¥+x+1
=} (=) (=) ()

x*  +1#£0

X
¥+l |+t
X+ L
(I
¥ +1#£0

1
X 1|F+/
g5

| =0 Remainder

G.CD.s3@ +1)

Question 2.
Find the LCM of the given expressions,

(1) 4X2y, 8)<3y2

(ii) -9a3b2, 12a%b2c

(iii) 16m, -12m?n2, 8n?
(iv)p*-3p+2,p*—4
(v) 2x% - 5x — 3, 4x> - 36
(vi) (2x2 = 3xy)?, (4x — 6y)°, 8x> — 27y>
Solution:

(1) 4x2y, 8){3y2

4X2y =2x2 X2y

8x3y2 =2 x 2 x 2 x3y2
L.CM. =2 x2x2xy?
= 8x3 y2

(ii) -9a3b? = -3 x 3 a’b?
12ab%c =2 x 3 x 2a%b’c



L.CM.=-3x3x2x2a3b%
= -362°b%c

(iii) 16m, -12m?n?, 8n?
16m=2%x2x2X2xm
-12m?n? = -2 x 2 x 3 x m?n?
8n2 =2 x 2 x 2 x n?

L.CM.=-2 x2x2x2x3mn?
— .48 m?n?

(iv) p>-3p+2,p -4 HIRE
pP-3p+2 = (p-2)p-1) [ Z
i - B el
p—4 = (ptDp-2) |2 -1
LCM. = (p-2p+2)p-1)

(v) 2x% — 5x = 3, 4x% — 36

2x2 - 5x —3=(x—-3)2x + 1)
4x2 — 36 = 4(x +3)(x—=3)
L.C.M. =4(x +3)(x — 3)(2x + 1)

(vi) (2x2 = 3xy)? = (x(2x — 3y))?

(4x — 6y)* = (2(2x - 3y))?

8x3 — 27y3= (2x)? - (3y)?

= (2x — 3y) (4x% + 6xy + 9y?)

L.C.M. =23 x x2 (2x - 3y)? (4x2 + 6xy + 9y?)



Ex 3.3

Question 1.
Find the LCM and GCD for the following and verify that f(x) x g(x) = LCM x GCD.

(1) 21x2y, 35xy2

() (- Dx+1), x>+ 1

() (X -Dx+1),x-1)
(i) (x3y + xy?), (x* + xy)
Solution:

() f(x) =21x%y =3 x 7x%y

g(x) = 35xy? = 7 x 5xy?
G.C.D.="7Txy

L.CM. =7 x 3 x 5 x x2y2 = 105x2 x y?
L.C.M x G.C.D = f(x) x g(x)
105)(2y2 X IXy = 21x2y X 35xy2
735%3y3 = 735%3y3

Hence verified.

(i) (* — DE+ D =(x— D> +x+ D(x + 1)

XBH1I=x+DE>-x+1)

G.C.D = (x+1)

LCM=(x—D(x+ D> +x+ x> -x+1)

~L.C.M. x G.C.D = f(x) x g(x)

x— D+ DEE+x+ 1) (xE-x+1)=(x-1)
K+x+ D) x(x+1)(x2-x+1)

G- Dx+DEE+ 1) =3 Dx+ DS +1)
-~ Hence verified.



(iii) f(x) = x2y + xy? = xy(x + )

g(x) = x> +xy=x(x+y)
LCM.=xy((xx+y)
G.CD.=x(x+*Yy)

To verify:

LCM. xG.CD.=xy(x+y)*x(x+y)
=X2y (ery)2 ........... (1)

fix) x g (x) = (x%y + xy?)(x* + xy)
=2y (X V)2 oo, 2)

~ L.CM. x G.C.D = f(x) x g{x).
Hence verified.

Question 2.
Find the LCM of each pair of the following polynomials

(i) a2 +4a— 12, a2 — 5a+ 6 whose GCD is a — 2
(ii) x* — 27a3x, (x — 32)> whose GCD is (x — 3a)
Solution:

() f(x)=a’+4a—12=(a+6)(a—2)

gix)=a*=5a+6 =(a-3)a~-2) [ Hint |
G.CD. =(a=2), wd 2o
L.CM. =(a=2)a-3)a+b) 6//52
. J(x)xg(x)
L.CM. = m—
_ (a+bla-2)x(a—3)a-2)
(a-2) R
=(@-2)(@-3)a+6) | g
LCM. =(a—3)a*+4a~12) ‘ 3/\2
i eyl

(ii) f(x) = x* — 27a%x = x(x3 — (3a)’)
g(x) = (x - 3a)?
G.C.D=(x—3a)
L.C.M. x G.C.D = f(x) x g(x)
_ z(23—(3a)®) x (z—3a)?
L.CM ="




L.CM=x(x> - (3a)%) . (x - 3a)
= x(x — 3a)% (x + 3ax + 9a?)

Question 3.
Find the GCD of each pair of the following polynomials

(1) 12(x* — x3), 8(x* - 3x3 + 2x?) whose LCM is 24x3 (x — 1)(x — 2)
(11) (X3 + y3), (X4 + xzy2 + y4) whose LCM is (x3 + y3) (x2 +xy + y2)
Solution:
() f(x)= 12(x* - x3)
g(x) = 8(X4 — 3%+ 2x2)
L.CM=24x3 (x— 1)(x—2)
f(x)Xg(x)
D =T
L.C.M.,
12(x* =2 )x8(x* =32 +2x%)
24x* (x=1)(x—2)
A (raDE (6 sk
(=D =2)
4t =2)(x=1)
(x—2)

=dx*(x—1)

(i) (3 +y2), (x + x2y? + %)
LCM. =3+ yz’)(x2 + xy + y2)
GeD= F(x)g(x))
L.C.M.

) M{f +x° ¥ +y%)
@) +ap+7)

=+ )+ o+ i
2+ 2+ ) = (x*—xy +y°)

—
—_




Question 4.
Given the LCM and GCD of the two polynomials p(x) and q(x) find the unknown polynomial in
the following table

S 1 Lem GCD | p(») g(x)
No :
() | @ - 10a +|a=7 at - 12a
= 1a+ 70 + 35
(i) [ +y") (| (=) (x* =) (7
xy* +y') + 3 —xp)

Solution:



(i) LCM=¢&*-104*+ 11a+ 70

GCD=a-7 ]
plx)=a*—12a + 35 701,-10,11,70
G L.CM.xG.C.D 0, 7,21, _?ﬂé
q i L leb
| Hint:
_ (@ =10’ +11a+70)@-7) | 35 |
{{12—12a+35] | 5/‘\
. (@ =3a-10)a-T)(e~T)
(J—S)M
(a+2)(a~5)(a-T)
) M W
~10
Cg@) =(a+20a~T7) e

(i) LOM=(c 4+ (dtad by FEDED

GCD. == {_‘.['2 —J’;‘j

g(x) = (x* ") (¢ + 37 —xv)
LCMxG.C.D

g(x)

plx)=

_ )+ N - )

’ fId —J;'J‘){Il +}"2 "l}?)

_ ) (P ) () (2=T)

= (& +xy +7)




Ex 3.4

Question 1.
Reduce each of the following rational expressions to its lowest form.
2 2
3 x -1 . X —=11x+18
(i) 3 (i) —5-
X" +X xX°—4x+4
(i) 9x? + 81x
111
x +8x% -9x
'—3p-40
vyt =2

2p —24p* +64p



Solution:
ol D=1 o

(1

C4x x(x+1) X
(i) ¥ -1lx+18 _ (x=2)(x-9) x_9
' X —dx+4 (x-2)x-2) y_2
(i 0v* +81x - Ix(x+9) ) 9(x+9)
_1'3 +sz —0Ox I{Il + 8.35—9) {..Iﬂ—g}[.'{' -1)
Hint:
ol 18 4
X1 o B L
=2 =9 =2 =2
. p-3p-40  (p-8)(p+3)
{]” 3;}1—2431'\'%{‘34;; = E;JI:;}: -11;}—#32}

(2~%) (p+5)
2p(p-4) (p=9)
p+3

Question 2.
Find the excluded values, if any of the following expressions.

g y -

i i) ———
0 yi-25 @ t* —51+6

2 3
x“"+6x+8 x =27

iii) — (iv
(i) P 4x-2 ( ]x3+x1—ﬁx
Solution:

. Yy _ Yy : _ = 1 = -
(1) 7% e S undefined when (y + 5) (y—5)=0thatisy=-5,5

~ The excluded values are -5, 5

(ii) 5——— is undefined when t* — 5t + 6 =0 i.e.
t°—bt+6

(t-3)(t-2)=0=>t=3,2




~ The excluded values are 3, 2
ooy 2246248 . 2 —-0;
(111) i 1S undefined when x“ +x -2 =0 1i.c.

x+2)(x+1)=0

-~ The excluded values are 2, 1
. z3—27

(IV) :B3+£L‘2*6£L'

X(x2 +x—-6)=0

x(x+3)(x—-2)=0

~ The excluded values are -3, 2

is undefined when x3 + x% — 6x = 0, 1.e



Ex 3.5

Question 1.
Simplify
4.!:2_;: 6xz>
(i) e
2z 20y
p>-10p+21 p’+p-12
(ii) —7 2
P (p-3)
500 6t-1
(iii) X 2
41 -8 10¢
Solution:
i 4x*y . 6xz° _ 3x'z
222 200 5y
(i) ;;z—lﬂ;3+zl p: + p—12

2-7T NICUEY
ZMMK(;J+4}M_ »
w1 He-H

3 3
i 3 I L0 e N Vo
4-8 10z "{ﬂfﬁﬁﬁff“ 4




Question 2.

Simplify
3 qgld
(i) 2t A X 9': 16)
Ix+dy 2x*+3x-20
.e .1'3 - _1'3 .t1 +2xy + _p‘t
() 2 il 2 ]
Ix*+9xy+ 6y xt-y
Solution:
(i) x+4 9x =16y"

x .
3x+4y 2x° +3x-20

A ((3x) - (49)°)
(3x +4y) (x+7) (2x - 5)

= Et-l‘-iil.“jl_-l]} - 3'1-—4.1I
(Bx+4y)2x-95) (2x—5)

oy . - St anidd 2
“1) ’ X 3 _x X +:-.1'_]r "L‘_].
X 9_1(}: P 6}’“ K=yt
_ Mfﬂfz +Jny+y2:l(:1r:2 +2xy+y2)
3(x2 +3xy+ Zyz}(x + F]M
(P )ty -
C O 3(x+2y)x+ y)x+y) | I”hilh
_ & ++y?) | 2/\
x+2y) — =

Question 3.
Simplify




2a* +5a+3 . a’+6a+5

i :
® 2a° +Ta+6 —5a* —35a-50

b'+3b-28 b’ -49
b +46+4 B> -5b-14

(ii)

o ox+2 xt-x-6
(iii) - 5
4y 12y

12¢* -22¢+8 3¢ +2¢-8
3t 20% + 4t

(iv)

Solution:



- Hint

. 2a* +5a+3 a* +6a+5 6

(]} 2 =2 2 | _/r:.\\
2a°+7a+6 —da —33a—30 :
2a2+5a+3x-5a1—35a—5ﬁ

T 242 +7a+6 a’+ba+5s

{2a+3jm —5(a” + 7a+10)
 2a°+7a+6  (a+5)(aFT)
 (2a+3)(=5) (e+5) (a+2)

(2a* +7a+6) (a+5)

(2a+3)(-5) (e+7)

= =_5

(2a+3)(a+72) | TP e

Hint

b? +3h— 28 b2 —49 i
(i) T2 - FEAY
-4

4

b
2

3502 ]

b’ +db+4 " b -5b-14 7
_ bP43b-28 b =5b=14
b’ +4E;r+4 b* —49 b

_ - BT |5 RS |
TG BD B BT 5 |
b4
h+2




3 2
x+2;xz—-x—6 x+2 M

(iii) - X—
4y 12y A & -x=6
B M}{ 3y
Tl =)D
_ v
x=3
. 5 _ ' Hint:
(V) 1207 =22t +8 31" + 21 -8 'gnd:
3t 2% + 4 AN
e S
_12r-22u+8 26 +4 Tg— ﬁi
N 3 3t +2r-8 e e
-24
B 2{6r3m11:+4}x 2t +2) )
3/ Bt 2=8 WA 4
AsooKd
20 (=) 20<7)
3 (1#7) (3¢=4)
4=
3
Question 4.

2 _ 2 _
Ifx = % and y = 2‘;;_—22‘;_84 find the value of x%y?.



Solution:

{l] X i S S

8 )
Lo (0T (o) (o<T)
3(a+T) (a~T) SMM

X 2(g~7) (a+T1) 2 (a~7) (aFT)

(a7 (a~7) (a+9) (@~7)

_ 4
9
Question 5.
If a polynomial p(x) = x2 = 5x — 14 is divided by another polynomial q(x) we get ﬁnd q(x).
Solution:
p(x) =x% - 5x—14
R
=14l x+2
(x*—5x— 14) gt
{-"f ) T x+2
1 X 1
g(x) x+2 x?-5x—14
I 2=T 1

I I o .
glx)  X+2 (2~N(x+2)  (x+2)

E q{-’":} =(x+ 2)2 =24+ 4x+4



Ex 3.6

Question 1. Simplify

x(x+1) 5 x(1—x)

® x -2 x-2
x+2 x-1 2% y3
_+_
m)x+3 x—Z{m x—y+y—x
Solution:
(i) x[x+l}+x{]—x} - x{x+1)+xﬂ—x}: 2x
x-2 x=2 (x—2) x—2
(i) x+2+x—] _{Jl:—~2)(x+2]+{x+3}{x—l)
x+3 x-2 (x+3Wx-2)

ity £
x+ 3 —2)

_
==

2xc$ 2% =7
C (x+3)(x-2)

3 3 3 3 3 i
ts % Vv x 7 X =¥
(111) +—= ) 2

X=3 Pp—x x—=y x—y'_{x—y)

_ (=) + 4 y7)

x—y
=xtxy+y
Question 2.
Simplify
@ D= (2x* —5x+2)
x—4 x—4
: 4x x+1
i) 5—-

x' =1 x-1

Solution:



iy ZxDx=2) (2x*-5x+2)

x—4 r—4
I =Bp=2-2 4552 2x=4
- x—4 T x-4
2(x-2)
- -4
4x  x+1 4x x4l

(1) 21 x=1 G+DE=1) (-1

_dx—(x+D(x+])  dx—(x"+2x+1)
(x+D(x=1) (x+Dx=1)

A — " %]
T+ (x=1)

_ =i 2=l (% = 2x+1])
(x+1(x=1)  (x+Dx=1)

Question 3.

Subtract _—
T2 (mz +2)2



Solution:
2x° +x% +3 |
(.:cz + 2}2 X +2

_ 20+ 43 +2)

(x +2)
I i i N TR
(x> +2)° T e

Question 4.

Which rational expression should be subtracted from “’2;;3—&% to get m2_§'m+ 1
Solution:
X2 +6x+8 o= 3
— ——g(x) = =/
_}[3 — 8 j = 2.!(.- + ‘:I'
P H6x+8 A 3
9= 48 xE Dot 4
(x+4)(x+2) 3
- (x+ 2](;2 25 4) x'—2x+4
{x . 4)(,1' + 1} 3
- (x+ 2}(:{2 -2x +4] ¥ -2x+4
x+4-3
i
x+1

Xt —2x+4



Question 5.

2XFL .. 2x— 1 2B

IfA= ,B= find =

2x-1" 2x+1 CA-B A’_B?
Solution:

2x+1 2x—1
A= B=

2x—1 2x+1

1 2B A+B-2B

A-B A2-B? (A+B)A-B)

(A-B) 1
(A+BYA-B) A+B

1 1
S 24l 2x-1 0 x4+ +2x-1)°
2x=F2x+1 (2x=1(2x+D

|

_ 4x 4 dnepl £ AP DA 0T T 2K SR
(2x=1}2x+1) 8x° + 72

2(4x* +1)

Question 6. [f A= , B=, prove that
T 1

o
(A+B)’ +(A-B)’ _ 2(x"+1)
A+B x(x+1)F




Solution:

X |
ﬁ\= ..—-.—_1B=
x+1 x+1
 (A+B)’+(A-B)
A+B

A2+ 2AB+B?+A? -2AB+B?
{A+B)

JA?+2B? _ AAT+BY)
} A_B {fﬂ"._B‘}

() ()

X |

: x+1 r-;l

Question 7.

Pari needs 4 hours to complete a work. His friend Yuvan needs 6 hours to complete the same work.
How long will be take to complete if they work together?

Answer:

Let the work done by Pari and Yuvan together be x

Work done by part = i
1

Work done by Yuvan = 5

By the given condition

1.1 _1 342 _ 1

= 4+ = == _— = =

176 T 12

S5 -1

12 T 1

S5x=12=>x= <

x=2 % hours (or) 2 hours 24 minutes



Question 8.

Iniya bought 50 kg of fruits consisting of apples and bananas. She paid twice as much per kg for
the apple as she did for the banana. If Iniya bought Rs. 1800 worth of apples and Rs. 600 worth
bananas, then how many kgs of each fruit did she buy?

Answer:

Let the quantity of apples and bananas purchased be ‘x’ and ‘y’

By the given condition

Xx+y=50......... (1)

Cost of one kg of apple = 1800

Tz
Cost of one kg of banana = 6—20

By the given condition
One kg of apple = 2 @

Total cost of fruits purchased = 1800 + 600

xx2 080 4y B9 — 5400

—1220”6 = 2400 — 600
1200z _ g0

Yy
1200 x = 1800 x y
_ 1800z _ 3Y

1200 2
Substitute the value of x in (1)

3y _

Sy
2 =50

The quantity of apples = 30 kg
The quantity of bananas = 20 kg



Ex 3.7

Question 1.
Find the square root of the following rational expressions.

(i) 4.|]|]x-fyllzlﬁ (ii) 7II+2JEI+2
8 4 4
p. 16

121(a + b)g(x+y)$(b _E)E
160 0o’

Solution:
' J4UGI4J’J 25—’[6 2{!13}‘623
(1) 1{}[};3_1.’43‘* = m"
) 2| }Ict:_:ﬁ
= i = i

(ii) lll?.rl+2ufiz.r+2 . a(ﬁ_ﬁ-{'—f](ﬁx_,_ﬁ}

| =4 1 | ( 1]( ]]
N AN E e | =g~
£. 16 \ 4 4

VIx+2  1x+42 111::::
- T—l = 4.1'—] _.I/H"M-.‘
& 4 Jid i
X1 A3
=4 {ﬁa-+ﬁ)‘ O S e
4x-1 | :(ﬁ1+\"r§]{ﬁx+ﬁ)

o 21@+ 8+ ) (=)
(iii \[,S1{h~i‘)4(ﬂ—bl]2{b-f:)“
(@ +8)* (x+ ) (b-0)*
9 (bcY (a—b)° (b
11|(a+b) (x+ )
9 (a—b]ﬁ




Question 2.
Find the square root of the following

(i) 4x% + 20x + 25

(ii) 9x2 — 24xy + 30xz — 40yz + 252° + 16y>
(i) 1 + % + 2

(iv) (4x2 - 9x +2) (7x2 — 13x — 2) (28x2 —3x — 1)
W22+ Tz + 1) (EFa? +ax+2)E22 + 2 +2)
Solution:



(l} J‘{I'xz +20x+ 25 = \,J(ZI+5)2 = |2I + 5|

(i) 9x” —24xy +30xz 40z + 2527 +16)7

= JBx) +(=4y)? +(5x)7 +(=24xy) + (—40yz) + (30x2)
{‘1‘{a+ﬁ+c}3=ai+b"'+c3+

_ \/(3;{-“4‘}’+52}2 Yab + 2be +
= [3x — 4y + 52 o

1+ lﬂ

X

(V) /(42> =9x +2)(7x" — 13x - 2)(28x” —3x —1)

= Jx=2)4x—1)(x=2)(Tx+1)(4x = )(Tx +1)

= (-2 @Ex -1 (Tx +1)?
= |(r = 2)(dx — 1)(Tx + 1)

17 3 5 4 11
et b sl | 22 4 +2 | S 4542
) \/[ 6 Iz 13 3 ]

- J(mf +1?x+5}[3_x2 +3x+4I4x3 +11.1'+ﬁ]
- 6 2 3

JEAx +3)(3x+2)(x + 2)3x+2)(4x +3)(x +2)

| (4x+3)3x+2)(x +2)|

I

1
6
L
6



Ex 3.8

Question 1.
Find the square root of the following polynomials by division method

(1) x*— 12x3 +42x2 - 36x + 9

(ii) 37x% — 28x> + 4x* + 42x + 9

(iii) 16x* + 8x% + 1

(iv) 121x* — 198x3 — 183x% + 216x + 144
Solution:

The long division method in finding the square root of a polynomial is useful when the degrees of a
polynomial is higher.

1 x—bx+3
M) e zf— 122 + 4247 — 36x + 9

2x2— bx ;1}",\” + 4257
2x? o 36a°

2x°—12x + 3 6af — 36) +
{ i+ (=)
x?— F6x H9

soNxtS12x +42x7 -36x+9 =¥ - 6x + 3|




(i) 3762 —28x° +4x* +42x+9 =2

2 —=Tx-3
x2 {$—28f+31x2+42x+9

4x — Tx 288 + 37x2
Toger'd 4952
H—}l&@; 42¢ 49
1267 + 425 + 4
0

4x* — 14x —3

SoN37a - 280 +4xt + 425 +9 =25~ Tx - 3|

(iii) 16x* +8x2 +1



4 +0x + 1

4x? t_1}—6!.'@ﬁ"-+~'i1r3+Sf;vn:z-l"lfl:u::+ 1
lex”

e 82 +0 Ox® + 8x?
Ox* + 0x°

8x2 +0x + 1 {?ﬂ{:ﬂt‘;!
g+ 05+ ¥

0

SoN16xt #8321 = [+ 1

(V) V121x* —198x° —183x% +108x + 144

1x?—9x—12

1122 | 1216 198x - 18357 + 108x + 144

1x*

22x*~9x - ?G 18322
(+) i
- M8x* + Blx?
22x —9x— 12 {;}%;541?{{3?
—~304x* + Y08x + A4
0

Co J121x* —198x° —183x2 +108x +144
=112 —9x — 12|

Question 2.
2
Find the square root of the expression z—z —10 % +27-10% + %

T



Solution:

£_5+£
¥ X
2
= L -10X427-1024 2
1.4 “ Vv X x
=}
X,
2
21X s ~10=+27
¥ wf Yo
10X +25
y
3Z 1042 Y
; » e
i {+)
— Fl = ohe
0
AT y. ¥ x .y
S 10=427-102 45 = [R5y
Ny y X x ¥ x

Question 3.
Find the values of a and b if the following polynomials are perfect squares

() 4x*—12x3 +37x2 +bx +a
(ii) ax* + bx3 + 361ax® + 220x + 100
Solution:

(1)



e L,

2% (4 - 122+ 3T +bx +a
e
4x? — 3x —120° + 37x*
G0y ' ox?
4x* —6x + 7 284+ bx+a
HRx? ) 42+ 49
(b+42)x + (a—49)

Since it is a perfect square.
Remainder =0
=>b+42=0,a-49=0
b=-42,a=49

(ii) ax* + bx> + 361ax2 + 220x + 100
10+ 11x + 1247

10 L]l_/L}ﬂ+2.Eﬂx+ 3615 + b + ax’
00

madlia it

20+ 11x %i/aﬁ 361x2
Ox + 12122
20 + 22x + jﬁ;ﬁ b+ ax'
- - =)
12x* 40x2 + 264bx° + 144x*

(b — 264)¢ + (a—144)x*
Since remainder 1s 0

a=144
b =264

Question 4.
Find the values of m and n if the following expressions are perfect squares

OG-S +3+2+n
(ii) x* - 8x3 + mx2 + nx + 16
Solution:



(1)
L—§+2

IEI

1 1/ .6 13 m
i ——=+—+—+n

2 6 4/ m
._2...._-|-2 2+—+.l'z
XX o

Since remainder is 0, (x — 12) l*{n —4)
X

L= =4



(i)
xXX—4x +4

x* |~ 8+ + mx + 16
X

2x> —4x
Gy

—g +
{—,&?+16f

(+)

2x*—8x + 4 (m~16)¢ +nx + 16
8x2—32x + 16

(x =24+ (x+32)=0

Since remainder is 0,
m=24,n=-32



Ex 3.9

Question 1.
Determine the quadratic equations, whose sum and product of roots are

@) -9, 20

(i) 3, 4

(iii) 5>, -1

(iv) -(2 — a)%, (a + 5)2
Solution:

If the roots are given, general form of the quadratic equation is X% — (sum of the roots) x + product
of the roots = 0.

(1) Sum of the roots = -9

Product of the roots = 20

The equation = X2 — (-9x) +20=0

=x2+9x+20=0

5

(ii) Sum of the roots = 3

Product of the roots = 4
Required equation = x> — (sum of the roots)x + product of the roots
=0

:>X2—§X4r420

=3x2-5x+12=0

(iii) Sum of the roots = (=)

(o4 B) =5

Product of the roots (aff) = (-1)

Required equation = X% — (a+B)x+ap=0



x?—(F)x-1=0
2x24+3x-2=0

(iv)a+B=—(2—a)?

af=(a+5)

Required equation = X% — (a+B)x—af=0
>x2—(-2-a))x+(@a+572=0
>x2+2-a)’x+(@a+532%=0

Question 2.

Find the sum and product of the roots for each of the following quadratic equations
(1) x*+3x—28=0

(i) x2 +3x =0

(iii) 3 + L = =3

(iv) 3y’ —y—4=0

() x* +3x=28=0

Answer:

Sum of the roots (o + ) = -3
Product of the roots (a ) = -28

(i) x2 +3x =0

Answer:

Sum of the roots (a + ) = -3
Product of the roots (a. ) =0

10

(111) 3 + % ==

3a2+a=10

3a +a— 10 = 0 comparing this with x* — (o + B)



(iv) 332 —y-4=0+3
2y 4

3 3

]

of

il

=



Ex 3.10

Question 1.
Solve the following quadratic equations by factorization method

(1) 4x2—7x—-2=0

(ii) 3(p> = 6) = p(p + 5)
(iii) y/a(a —7) = 34/2
(iv) V222 + 7z +5v2 =0
(V)2x*—x+1 =0

Solution:
(1) 4= Ty =4 | Hint:
4 -8+ 1x-2 =0 | . =8
i e

dx(x -2} + 1{x—2) =0 |3 1

(x-2)dx+1) =0=(x-2)=0

=i y =20rd4x+1=0
; 1
= X ===

4

(ii) 3(p* — 6) =p(p + 5)
3p2—18=p*+5p=392_5p—18=0
=2p2—5p—18=0
=>2p-9(+2)=0=>p=1,-2

(iii) y/a(a —7) = 3v2

Squaring on both sides
aa—7)=9x2



a?-7a—18=0

a?-9a+2a—-18=0

aa—9)+2a-9=0

(a—9)(a+2)=0

=>a=9,a=-2

(iv) V22 +Tx+ 52 = 0

L2+ 2 +5x+542 = 0

V2x (x+ V2) + 50+ V2)

(x+ V2 )2x +5) = 0
— X = '"NJE

I
=

-5
x = 5
(V)2X2—X+% =0
16x% - 8x+1=0
16x% —4x —4x+1=0
4x(4x —1)-1(4x—-1)=0
@x-1)@x-1)=0
_1 1
= XTy
Question 2.
The number of volleyball games that must be scheduled in a league with n teams is given by G(n)
n2—n

= —— where each team plays with every other team exactly once. A league schedules 15 games.

How many teams are in the league?
Answer:
Number of games = 15

2_
G(n) = 252

L 5 2 =15

n2-n=30=>n-n-30=0

=n’-6n-5n-30=0

m—-6)(n+5)=0

n-6=0orn+5=0

[Note: — 5 is neglected because number of team is not negative]




n=6orn=-5
~ Number of teams = 6



Ex 3.11

Question 1.
Solve the following quadratic equations by completing the square method

() 9x2—12x+4=0
1 =3x+
(if) 2L = 3x +2

Solution:
- Hint:
(l) Ox! —12x+4=0+9 f’_bz _2\,2
E_E 4 -0 \2a) "\ 3 )
9 9 9 - T [2\‘1
4 —4 ==
X¥——Xx=— | 2(3) )
3 9
4
a=1,b= =
b O £+_“ [ 2]
3 3 J c! |
3
[Addmg (%) both sides]

h8



2
x-—-.n.-.n.
3
X

Sx+7

(et
 5x+7

el =

I—-x—-5x—-2-7

I-6x-9 =

¥ =2x-13
xt—2x

x* = 2ptl]

(=1

(x—1) =

) = 0
r— 1= 5%

Question 2.

-

I
| b2
Il
)

W | b

(x—1)(3x+2)
3 -3x+2x-2

0+3 |[a=Lb="2
o @
3 '\: 'y, 1_22'
3 i 1
[Adding 1 both sides]
4
V4 =42
3
-1

Solve the following quadratic equations by formula method

(1) 2x2—5x+2=0
(i) V22 - 6f+ 32
(iii) 3y? =20y -3 =0
(1v) 36y2 —12ay+(a
Solution:

() 2x2—-5x+2=0

The formula for finding roots of a quadratic equation ax2 +bx +c=0is

2—b2)=0



—b++b* - 4dac

2a
2x*—5x+2 = 0
a h ¢
—(-8) (-5 —4x2x2
ek 2%2
5+.J25-16

4
5+4/9 543 8 2

=2,.

1
. Solutions is 2, 5

4
1
2



(i) V2/P-6f+32 =0
a b ‘¢
_—bidb2—4a{3

T 2a
~(=6)£4/(=6)° —4x~2 x3\2
Here = J P
 6++/36-24
a2
_6+V12_ 6:23  Z(3%3)
22 2 4z

" 3+J§ 3-J§
N
(iii) 3y% « 20y -23=0
a - VR
x=—bi~fb2—4uc
. 2a
Fiprg e —(~20) £ /(=20)> —4x3x-23
2%3
_ 20++/400+276

6



_ 20+£+/676 _20+26

6 6
46 -6
= — O —
6 6
y = E or—1
3
(iv) 362 - 12ay+ (@ -b)=0
a b C
Izibﬂ:v'bz—ftm::
2a
—(~12a) £J(-12a)? — 4% 36X (a* —b?)
Here y =
2x36
_ 12a:++144a7 —144a> + 144D
72
2a£12b _ a+h
g 72UPETTRG
_a+b a-b
6 6
Question 3.

A ball rolls down a slope and travels a distance d = t2 — 0.75t feet in t seconds. Find the time when
the distance travelled by the ball is 11.25 feet.
Solution:

Distance d = t — 0.75 t,
Given thatd=11.25=t2—0.75 .



t2-0.75t—11.25=0

—b++b* —dac

r= 2a

(40.75)£4/(=0.75)% —4x1x—11.25

2%l

 40.75£/0.5625+ 45
2

+0.75 £ +/45.5625
2

+).75+£6.75
2

750 -6
1 < 2

=3.75 or =3 It is not possible.
S =375,

|

il




Ex 3.12

Question 1.
If the difference between a number and its reciprocal is 2—54 , find the number.

Solution:
Let a number be x.
Its reciprocal is 1
x
1 __ 24

:L‘—;: 5

.7:2—1:%

T 5
5x2-5-24x=0=5x2 - 24x - 5=0
5%2 - 25x+x-5=0
Sx(x=5)+1(x-5)=0
Gx+1)(x-5)=0

_ —1
X=7%3

~ The number is _Tl or 5.

Question 2.
A garden measuring 12m by 16m is to have a pedestrian pathway that is ‘w’ meters wide installed

all the way around so that it increases the total area to 285 m?2. What is the width of the pathway?
Solution:

Area of ABCD =16 x 12 2

=192 m?
Area of AB’C’D’ (12 + 2w)(16 + 2w)

192 +32 w+24 w+ 4 w? =285



'wa 'H_.l Cf

W D [ B W
E
n]
A 16 m R
W W
Alw w B’

4w? + 56w —-93=0

4w? + 62w — 6w — 93 =0
2ww +31)=32w +31)=0
Q2w —3)2w+31)=0

w=1.5 or_T?’1 =15.5

w =—15.5 cannot possible 3

-
SOW = 7= 1.5m
(w cannot be (-ve))

The width of the pathway = 1.5 m.

Question 3.

A bus covers a distance of 90 km at a uniform speed. Had the speed been 15 km/hour more it
would have taken 30 minutes less for the journey. Find the original speed of the bus.
Solution:

Let x km/hr be the constant speed of the bus.

The time taken to cover 90 km = % hrs.

When the speed is increased bus 15 km/hr.

90
2415
It is given that the time to cover 90 km is reduced by % hrs.
%_ 90 1
x x+15 2

90(x +15) —90x 905 +1350- 98% _ 1

|
“x(x+135) 5:’ x% +15x )




X+ Lox 2700
2+ 15x-2700 = 0

_ —15£+/225+10800
- 2
 =15£4/11025
B 2
_ 154105  -15+105 _ -15-105
2 2 2

= 45,60

The speed of the bus cannot be -ve value.
=~ The original speed of the bus is 45 km/hr.

Question 4.

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 the girl be = 2y years

Her sister’s age is =y years

2y +5)(y +5)=375

2y% + 5y+ 10y +25-375=0

2y% + 15y —350=0

~15+v15% —4x2x 350

Y= 2% 2
F -15++/3025
4
-154+55 -15-55
- or
4 4
+40 -70




y = 10, y cannot be (-ve).
=~ Girls age is 2y = 20 years.
Her sister’s age =y = 10 years.

Question 5.

A pole has to be erected at a point on the T boundary of a circular ground of diameter j 20 m in
such a way that the difference of its 1 distances from two diametrically opposite j fixed gates P and
Q on the boundary is 4 m. Is i it possible to do so? If answer is yes at what j distance from the two
gates should the pole j be erected?

Solution:

PQ=20m

PX-XQ=4m............... (1)

X

P \_/Q
Squaring both sides,
PX2 + XQ? - 2PX . QX =16 (* 2Q x p=90°)
PQ?-2P x QX =16
400 — 16 = 2PX x QX
384 =2PX - QX
PX.QX =192
~ (PX +QX)? =PX%+ QX% +2PX . QX
=400 +2 x 192
=784 =282
~PX+QX =28
From (1) & (2) 2PX=32=PX=16 mQX=12m
~Yes, the distance from the two gates to the pole PX and QX is 12 m, 16m.

Question 6.

From a group of black bees 2x2, square root of half of the group went to a tree. Again eight- ninth
of the bees went to the same tree. The remaining two got caught up in a fragrant lotus. How many
bees were there in total?

Solution:

Total no. of bees = 2x2



III
No. of bees that went to a tree = EKZIE =
jr -
WIII =%

Second batch of bees that went to tree = gx Dyt
After this, only 2 are left. ———

16
.L.sz—ﬁ:_—-—'z =
gt 2

18x2 - 9x — 16x2=2x9
2x2 - 9x —18=0

(x —6)2x +3)=0

X=6,x= %3 (it is not possible)

No. of bees in total = 2x2
=2 x62=72

Question 7.

Music is been played in two opposite galleries with certain group of people. In the first gallery a
group of 4 singers were singing and in the second gallery 9 singers were singing. The two galleries
are separated by the distance of 70 m. Where should a person stand for hearing the same intensity
of the singers voice? (Hint: The ratio of the sound intensity is equal to the square of the ratio of
their corresponding distances).

Solution:
Let the person stand at a distance ‘d’ from 2nd gallery having 9 singers.
I d | (70-g 1
0 5 4 s
7 () -

Given that ratio of sound intensity is equal to the square of the ratio of their corresponding

distance.
.9 d?

4 (70-d)?
4d2 =9(70 — d)?
4d% = 9(702 — 140d + d?)
4d2 =9 x 70% — 9 x 140d + 9d2
% 5d2 -9 x 140d +9 x 702 =0




5d%2 = 1260d + 44100 =0
d?2 —252d + 8820 =0

252 4++/252% — 4x1x 8820

d =
2x1
2524463504 35280
- 2
_ 252+/98784
- 2
252168
= =2
252+168 252168
-2 T
-4 oy 8
=120 or 42

= The person stand at a distance 28m from the first and 42 m from second gallery.

Question 8.
There is a square field whose side is 10 m. A square flower bed is prepared in its centre leaving a
gravel path all round the flower bed. The total cost of laying the flower bed and gravelling the path
at [ 3 and [ 4 per square metre respectively is [1364. Find the width of the gravel path.

Solution:

Flower bed

Area of the flower bed = a2

Area of the gravel path = 100 — a?
Area of total garden =100
given cost of flower bed + gravelling = [] 364

3a2 +4 (100 —a2) = [ 364
3a2 + 400 — 4a® = 364
~ a% =400 - 364



=36=>a=6
width of gravel path =L2_6 = % =2cm

Question 9.

Two women together took 100 eggs to a market, one had more than the other. Both sold them for
the same sum of money. The first then said to the second: “If I had your eggs, I would have earned
1 157, to which the second replied: “If I had your eggs, I would have earned [ 6 %”. How many

eggs did each had in the beginning? Answer:
Number of eggs for the first women be ‘x’
Let the selling price of each women be ‘y’

Selling price of one egg for the first women = —2

100—=x

By the given condition
(100 —x) % = 15 (for first women)

Y= (1)

X X 00 ) = 2—3? [For second women]
) @)

From (1) and (2) We get
15 _ 20(100—=z)

100-z 3z

45x% =20(100= x)?

P
(100 — x)* =255 = 2152

2100 —x = \/%ﬂ

1oo—x=3—;’

3x =2(100 — x)

3x =200 - 2x

3x +2x =200 = 5x =200

X = % = x=40

Number of eggs with the first women = 40

Number of eggs with the second women = (100 — 40) = 60

Question 10.

The hypotenuse of a right-angled triangle is 25 cm and its perimeter 56 cm. Find the length of the
smallest side.

Solution:



A
Bbc

AB +BC+ CA =56 cm

AC=25cm

AB+ BC =56 —25=31

AB? + BC? = AC?

(AB + BC)? = 2AB . BC = AC2 [ a2 + b2 = (a + b)? — 2ab]

312-2AB . BC =252
2AB .BC =625 — 961

-2AB-BC = -336 Hint:
AB:-BC = 168 ':ﬂﬂ-l}:;}l
.. Quadratic equation is af = 168

x¥*—31x+168 = 0

(31 J(-31)? - 4xIx168
2x1

_ 31+4/961-672
2

- 31++/289
; 2

_ 3117 i 31+17 - 3i-17

2 2 2

48 14
<. MR
T

= The length of the smallest side is 7 cm.



Ex 3.13

Question 1.
Determine the nature of the roots for the following quadratic equations

(i) 15x2+11.x+2=0

() x2—x-1=0

(iii) v2t2 =3t + 342 =0

(iv) 9y2 — 642y +2=0

(v) 9a2b2x% — 24abedx + 16¢2d2=0a#0,b# 0
Solution:

(1) 152+ 11x +2=0 comparing with ax? +bx + ¢ =0.
Herea=15,6=11,c=2.

A =b%—4ac

=112-4x15x2

=121 -120

=1>1.

=~ The roots are real and unequal.

() x2—x-1=0,
Herea=1,b=-1,c=-1.

A =b? - 4ac

=(-1)2-4x1x-1
=1+4=5>0.

= The roots are real and unequal.

(iii) v/2t% = 3t + 32 =0
Herea=\/§,b=—3,c=3\/§
A =b”—4ac

= (-3 -4xV2x3V2



=90-24=-15<0.
~ The roots are not real.

(iv) 9y2 — 642y +2=0
a=9,b=6\/§,c=2

A =b?—4ac
=(6v2)2 -4 %x9x2
=36x2-72

=72-72=0

= The roots are real and equal.

(v) 9a2b2x? — 24abedx + 16¢2d2 =0
A =b%—4ac

= (-24abcd)? — 4 x 9a%b? x 16¢2d?
= 576a2b%c2d? — 576a%b2c2d?

=0

= The roots are real and equal.

Question 2.

Find the value(s) of ‘A’ for which the roots of the following equations are real and equal.
() (5k — 6)x% +2kx + 1 =0

Answer:

Herea=5k-6;b=2kandc=1

Since the equation has real and equal roots A = 0.

6

/N

-3 -2

~b?—4ac=0

(2k)%? — 4(5k — 6) (1) =0
4k — 20k +24 =0
(+4)=>k*-5k+6=0

k-3)(k-2)=0
k-3=0o0rk—-2=0
k=3o0ork=2

The value of k=3 or 2

(i) kx2 + (6k + 2)x + 16 =0
Answer:



Herea=k,b=6k+2;c=16
Since the equation has real and equal roots

9

™

-9 —-1

A=0

b2 —4ac=0

(6k +2)% — 4(k) (16) =0
36k2 + 4 + 24k — 4(k) (16) =0
36k% — 40k +4 =0
(+by4)=>9kZ—10k+1=0
9kZ-9k —k+1=0
9k(k—1)—1(k-1)=0

9k (k—1)-1(k—-1)=0
(k—1)(9k—1)=0
k—1or9%k—-1=0

k=1 orkZ%

The value of k=1 or%

Question 3.

If the roots of (a — b)x2 + (b —c¢)x + (¢ —a) = 0 are real and equal, then prove that b, a, ¢ are in
arithmetic progression.
Solution:

(a—b)x2+(b-c)x+(c—a)=0
A=(a-b),B=(b-c),C=(c—a)
A=b%—4ac=0

= (b—c)?—4(a—b)(c—a)

= b% - 2bc + ¢2 -4(ac—bc—a2+ab)

= b2 — 2bc + ¢ — dac + 4bc + 4a% — 4ab =0
= 4a% + b2 + ¢ + 2bc — 4ac — 4ab =0
>-(2a+b+c)2=0[(a+b+c)=a’+b?+c?+2ab+2bc+2ca)]
=2atb+c=0

=2a=b+c

~a,b,carein A.P.

Question 4.
If a, b are real then show that the roots of the equation



(a— b)x2 —6(a+b)x —9(a—b) =0 are real and unequal.
Answer:

(a—b)x2—6(a+b)x—9a—b)=0
Herea=a—-b;b=—-6(a+b);c=—9(a—b)
A =b%—4ac

=[- 6(a+b)]* ~ 4(a — b)[-9(a — b)]

=36(a + b)% + 36(a—b)(a—b)

=36 (a+b)% +36 (a—b)?

=36[(a+b)* +(a—b)’]

The value 1s always greater than 0
A=36[a+b)?+(a-b)?]>0

= The roots are real and unequal.

Question 5.

If the roots of the equation (c2 — ab)x2 — 2(a2 —be)x + b% — ac = 0 are real and equal prove that
either a =0 (or) a3 + b3 + ¢3 = 3abc.

Solution:

(c? — ab)x? = 2(a% — be)x + (b2 —ac) — 0

A =B? —4AC = 0 (since the roots are real and equal)

= 4(a% — bc)? — 4 (c2 — ab)(b? — ac) =0

= 4(a4 —2a%be+ b2c2) - 4(02b2 —ab® —ac3 + azbc) =0
= 4a* + 4b%c? — 8aZbe — 4c2b? + 4ab> + 4ac® — 4a’be = 0
= 4a*+ 4ab’ + 4ac’ — 4a%be — 8abe =0

= 4a [a3+b3+c3]=00ra=0
=>a=00r[a3+b3+c3—3abc]=0

= a3+ b3 +¢3—3abc=0

= al+b3+c>=3abcora=0

Hence proved.



Ex 3.14

Question 1.
Write each of the following expression in terms of o + § and a.

a B o 1 . 1
3ﬁ+3a (i) rx’[3+132u
m+3+ﬂ+3

B o

(i) .8 _ pud
3B 3a 308

(a+8)* —208
o3

A+ o

&251

o+

(o)’

(i) Ga-1)3B-1) = %B-3p—3a+1
= %af-3(at+p)+1

(i)

(iii) Ga-1)3p-1) (iv)

(i1)

3wk
o’p Plo

- 2 2
i) cx+3+[3+3 _ o +3a+p37+30
B o af
_ uz+ﬁz+3(u+ﬁ}
of

_ (a+B)’ ~208+3(c+B)
of




Question 2.
The roots of the equation 2x> — 7x + 5 = 0 are o and . Without solving the root find

1 .1 o P
i) —+— ii —+
(Ju B (ii) B
o a+2 B+2
+
(i) B+2 a+2
Solution:
2x2—7x+5=X2—%x—|—g =0
a+ﬁ=%
L
@ Lil Bre 2 .7
o B of 5 5
2
| o e
(if) I
Ba af
1 (@tB) ~208
o
o (ol
ofd
Gl
- 2L B A g
3 4 5
2
_¥9_, _ 49-20 2

10 10 10



(iii) Ex+2+ 342
B+2 a+2
(042 +(B+2)°

o +2a+23+4

o’ +da+4+B° +4p+4
ab+2(a+3)+4

{u+;3]3—2a—|3+4[n+8}+8
o+ 2(a+3)+4
49 10 28 16

———+—+
4 2 2 2
14 8
+o—t—
& 2
49~—20+56+32x1

5+14+8 2

17
54

!

ka2 |

Question 3.

The roots of the equation X2+ 6x—4=0areq, B. Find the quadratic equation whose roots are
(i) o2 and 2

(ii) £ and %
(iii) a2B and B2a

Solution:

If the roots are given, the quadratic equation is x2 — (sum of the roots) x + product the roots = 0.
For the given equation.

X2+ 6x—4=0

a+pB=-6

afy =-4

(i) o + B = (a+ B)* ~ 20B

=(-6)2—2(-4) =36 + 8 =44

o> = (aB)’ = (-4)* = 16



= The required equation is X2 —44x —16=0.
2 2 2B+2a  2a+P)  2(-6)

(i) —+—= = = ol
a P o ol —4
-2
il
2 .2 4 4

— 4+ =— = T =

o B ofb —4
.. The required equation is x* — 3x— 1 = 0.

(iii) 0B + B?0. = af(c + B)
= -4(-6) = 24

o’ x Bra= o’ = (op)’ = (4)° = -64
«. The required equation = x* — 24x — 64 — 0.

Question 4.
If o, B are the roots of 7x2 + ax + 2 = 0 and if P=0f ;71—3 Find the values of a.



Solution:
TxX+ax+2=0

—a++a* —56

I:

2x7
" ___ —a++a*-56 B = —a—a* -56
14 ’ 14
—a—-\a*-56+a—+a*-56
p-a =
14
_—2Va’-56 _ -13 Coiver
14 g e
:,—\faz ~56- =13
7 7
- =-13
= —Ja® =56
Squaring on both sides,
at=56 = 169
at = 225
a = =15
Question 5.

If one root of the equation 2y2 _ 5y + 64 = 0 is twice the other then find the values of a.
Solution:
Let one of the root o = 23

at+p=2p+p=3p

Given



Il
=

2y —ay+ 64

. da
y-—p+32 =0
2)

=>f-(%);+32= 0

a
Sum of the roots a + f = 5

a a
3 = = =
e P 5 P P
o
af = ax =
P 6

= B
R 2[616]

(2BB). = 2B2=32

a2 =576
a=24,-24

Question 6.

If one root of the equation 3x2+kx +81=0 (having real roots) is the square of the other then find
k.
Solution:

32+ kx+81=0



Let the roots be a and o

o+ ol

oo

= ol
= o

2

It

kL)

2



Ex3.15

Question 1.
Graph the following quadratic equations and state their nature of solutions,

(i) x2-9x+20=0

Solution:
x -4 | -3 | 2| - 0 1 2 3 4
X 16 9 4 1 0 1 4 9 16
—Ox +36 | 27 18 Y 0 -9 | 18 | 27 | -36
20 20 | 20 | 20 | 20 | 20 [ 20 | 20 | 20 | 20
72 | 56 | 42 | 30 | 20 12 6 2 0
Step 1:

Points to be plotted : (-4, 72), (-3, 56), (-2, 42), (-1, 30), (0, 20), (1, 12), (2, 6), (3, 2), (4, 0)

Step 2:

The point of intersection of the curve with x axis is (4, 0)

Step 3:




Scale : ¥
xaxis=lcm=1unit | 100
yaxis = |1 cm = 10 units 4

~10
= ;
30|
—40|
50|
_'6{}." J.-.’
The roots are real & unequal
=~ Solution {4, 5}
() x2—4x+4=0 )
Pt e T T e e e
o 16 "9 -+ 1 0 1 + 9 16
—4x 16 12 8 4 0 -4 | -8 | -12 | -16
4 4 4 4 4 4 4 4 + 4
y=x'-4x+4 36 25 16 9 4 1 0 1 4

Step 1: Points to be plotted : (-4, 36), (-3, 25), (-2, 16), (-1, 9), (0, 4), (1, 1), (2, 0), (3, 1), (4, 4)
Step 2: The point of intersection of the curve with x axis is (2, 0)
Step 3:



Scale :
3 xaxis= 1 cm =1 unit
yaxis = | cm = 2 units

(~4, 36

(=3.25)]

|
|
i

\
(-1, 9Y@10

h P
x | ® & x
I

L P B SRR RS ST T il L i < B

-1

-3

—3

¥

Since there is only one point of intersection with x axis, the quadratic equation x2 — 4x + 4 = 0 has real and equal
roots.
~ Solution{2, 2}

(i) x> +x+7=0
Lety=x2+x+7
Step 1:



x -4 | =3 | 2 | -1 0 1 2 3 4
X 16 9 4 1 0 1 4 9 16
i 7 7 7 7 7 7 7 7
y=x'+x+17 19 113 9 7 7 9 . 0 S 7

Step 2:
Points to be plotted: (-4, 19), (-3, 13), (-2, 9), (-1, 7), (0, 7), (1, 9), (2, 13), (3, 19), (4, 27)
Step 3:

Draw the parabola and mark the co-ordinates of the parabola which intersect with the x-axis.
v

301

281

b 2 | ® 427
raxis=1cm= [ unit 26

x X

P e B R T e T i S LR A S R T

+

Step 4:
The roots of the equation are the points of intersection of the parabola with the x axis. Here the parabola does not
intersect the x axis at any point.

So, we conclude that there is no real roots for the given quadratic equation,

(V) x2-9=0
Lety=x2—9



Step 1:

X —4 —3 -2 -1 0 1 s 3 4
X 16 9 4 1 0 1 4 16
; -9 -9 -9 -9 -9 -4 -9 -9 -9 -9
y=x-9 7 0 5| 8| 9| 8| -5 0 T
Step 2:
The points to be plotted: (-4, 7), (-3, 0), (-2, -5), (-1, -8), (0, -9), (1,-8), (2, -5), (3, 0), (4, 7)
Step 3:

Draw the parabola and mark the co-ordinates of the parabola which intersect the x-axis.



Y Scale :
9 x axis = 1 cm = | unit
yaxis=1cm= 1 unit

8
=47 7T (4, 7)
-1
51 =N
1 f
4 =
Il
3 e
o
¥ B
Step 4:

The roots of the equation are the co-ordinates of the intersecting points (-3, 0) and (3, 0) of the parabola with the x-
axis which are -3 and 3 respectively.

Step 5:

Since there are two points of intersection with the x axis, the quadratic equation has real and unequal roots.

-~ Solution{-3, 3}

(V)x2—6x+9=0
Lety=x2—6x+9
Step 1:



F= -t' ook 8 =5 = 0 1 s 3 4
P 69 [al1lol1|alo]16
6 |24 |18 | 12| 6 | 0 | -6 |-12]-18 |24
R 9 9 9 9 9 9 9 9 9
| p=x’-6x+9 | 49 | 36 | 25 | 16 | 9 4 1 0 1

Step 2:
Points to be plotted: (-4, 49), (-3, 36), (-2, 25), (-1, 16), (0, 9), (1, 4), (2, 1), (3, 0), (4, 1)
Step 3:

Draw the parabola and mark the co-ordinates of the intersecting points.

¥

1T Seule ¢

1 3 xaxis = | em o= | unit
45 1 axis = | om =2 units

! 1. L
7' 6 5 43 3.1 0

~1]
_2..
3 |

Step 4:
The point of intersection of the parabola with x axis is (3, 0)

Since there is only one point of intersection with the x-axis, the quadratic equation has real and equal roots. .
=~ Solution (3, 3)



vi)(2x-3)x+2)=0
2x2-3x+4x-6=0

2x2+1x-6=0
Lety=2x2+x—6=0
Step 1:
BT i ik AR I ENE NS R
e 16 9 4 1 0 1 4 9 16
o 32 18 2 0 2 8 18 | 32
x —4 -3 —2 -1 0 1 2 3 4
y=2*+x-6 22 9 0 —¥ —6 -3 4 15 30
Step 2:
The points to be plotted: (-4, 22), (-3, 9), (-2, 0), (-1, -5), (0, -6), (1, -3), (2, 4), (3, 15), (4, 30)
Step 3:
Draw the parabola and mark the co-ordinates of the intersecting point of the parabola with the x-axis.
Scale ¢ ¥
x axis = | cm =1 unit 30 ] % (4, 30)
yaxis= | cm= 2 units it |

Step 4:
The points of intersection of the parabola with the x-axis are (-2, 0) and (1.5, 0).



Since the parabola intersects the x-axis at two points, the, equation has real and unequal roots.
=~ Solution {-2, 1.5}

Question 2.
Draw the graph of y = x2 — 4 and hence solve x> —x — 12=0

Solution:
X —i4 -3 -2 -1 0 1 2 3. 4
At - 16 9 4 1 0 1 4 9 16
i Al e | = [ | = =) =4
s s el ala3lel] 5]
xaxis=lem=1lunit | 18] | T
yaxis = 1 cm = 2 units | w6t i




Tosolvex! —x-12 = 0

-x-12 =0

) () () -)

xX+s = 3
y = x+8
X -4 | 3| 2| - 0 1 2 3 4
8 8 8 8 8 8 8 8 8 8
x-8 4 5 6 7 8 9 100 | 11 12

Point of intersection (-3, 5), (4, 12) solution of X2 —x—12=01is-3,4

Question 3.
Draw the graph of y = x2 + x and hence solve x2 + 1 = 0.
Solution:
X —4 -3 -2 -1 0 1 2 3 4 5
xt : 16 9 - 1 0 I 4 9 16 25
+r F AT ERTEre e M B
yerEe il 1 Pt DN NONI0LY 2]t o 120 20 B0

Draw the parabola by the plotting the points (-4, 12), (-3, 6), (-2, 2), (-1, 0), (0, 0), (1, 2), (2, 6), (3, 12), (4, 20), (5,
30)



=
| Scale : : | 30| 15,30y
| xaxis =1 cm = 1 unit ik
r_:|_;ja:ltis;:=]l.:l:n=Jh;,11it1.c,j 28
26|
24 b
2 h
2ol D P20
(3, 12)
{2, 6)
(L2
2, 1) “n X
-t: == y I./ i : ]I. L 3
fo’ 7| Byl s @ 7
i R
¥

To solve: X2 + 1 =0, subtract x> + 1 = 0 from y = x% + x.
x2+1=0fr0my=x2+x
X+1=0fromy=x"+x

L.e. Pt e
D=+

e e L
y =x-1
This is a straight line.
Draw the line y=x— 1.
x | 2 0 2
-1 -1 -1 -1
¥y -3 | -1 1
Plotting the points (-2, -3), (0, -1), (2, 1) we get a straight line. This line does not intersect the parabola. Therefore

there is no real roots for the equation X2 +1=0.



Question 4.

Draw the graph of y = x> + 3x + 2 and use it to solve x> + 2x + 1 =0.
Solution:

4

x b=l ol g 2al 3

o 16 9| a1l o] 1] a] 9] s

3x plyls|laloyr sl el v] &
ey o | 2| 2l 2]l 21 2] 2]2]°2
yEe ey | 6 | 2 | o | 0| 2| 6 |12 ] 20| 30

Draw the parabola by plotting the point (-4, 6), (-3, 2), (-2, 0), (-1, 0), (0, 2), (1, 6), (2, 12), (3, 20), (4, 30).

1 Py

Scale: 30] e
xaxis =1 om= 1 unit +

v axis = 1 om =2 units =

— ¥

To solve x2 + 2x + 1 = 0, subtract x2 + 2x + 1 = 0 from y = x> + 3x + 2



y=x'+3x+2

O=x+2x+1
= & =)
y=x+1
i -2 1 0 2
G 1 1 1

p=x+1|-1| 1] 3

braw the straight line by plotting the points (-2, -1), (0, 1), (2, 3)
The straight line touches the parabola at the point (-1,0)
Therefore the x coordinate -1 is the only solution of the given equation

Question 5.
Draw the graph of y = x2 + 3x — 4 and hence use it to solve x2 + 3x — 4 = 0. y= x> +3x—4
Solution:

e 4| 3| 210 1 2 A
1 16| 9 | 4 1 0 1 4 1 9 |cis
3:':; e e el B E 6 g=9 p=13
L S L-a o B4R =4 P27 N T4 W
y=¥+3%-4 | 0 | 4| 6| 6|40 6 | 14 | 24

Draw the parabola using the points (-4, 0), (-3, -4), (-2, -6), (-1, -6), (0, -4), (1, 0), (2, 6), (3, 14), (4, 24).



Scale : 307
xaxis=1em=1 unit
W axis = | om = 2 units

4, 24)

i (3, 14)

. \ 27
X

T A i S R

1
_1'/

2, -6 S
(<18 0

=Bt =,
¥

To solve: x2+3x—4=Osubtractx2+3x—4=Ofromy=x2+3x—4,

y = x¥+3x-4
0 = x*+3x-4
o B o A
y = 15 the equation of the x axis.

The points of intersection of the parabola with the x axis are the points (-4, 0) and (1, 0), whose x — co-ordinates (-4,
1) is the solution, set for the equation X2 +3x—4=0.

Question 6.

Draw the graph of y =x2 _ 5x 6 and hence solve x* — 5x — 14 = 0.
Solution:



T = g P
i e . 25 16 9 4 1
il 05 | 20 | 15 | 10 ] 5
y=x*+5c-6 | 44 [ 30 [ 18] 8 | 0
Dra)w the parabola using the points (-5, 44), (-4, 30), (-3, 18), (-2, 8), (-1, 0), (0, -6), (1, -10), (2, -12), (3, -12), (4,
-10

SaF

ald|e|ele
&
X
&
&

F
5 44) 44| Scale :
I x axis = 1 cm = | unit
4 yaxis =1 em =2 units
4!](
8]
36|

To solve the equation x2 — 5x — 14 = 0, subtract x> — 5x — 14 =0 from y = x> — 5x — 6.



vy = xX*-5x—6

0 = x*-5x-14
=) () &)
y = 8  is a straight line parallel to x axis.

The co-ordinates of the points of intersection of the line and the parabola forms the solution set for the equation x2 —
5x—14=0.
- Solution {-2, 7}

Question 7.
Draw the graph of y = 2x2 —3x — 5 and hence solve 2x% — 4x — 6 = 0. y= 2x2-3x-5
Solution:
X =} -3 -2 -1 0 1 2 3 4
A L ] 16 9 4 1 0 1 4 9 16
i 2 g 2 L r |2 e b alw]|g]s
—3x 12 9 6 3 0 -3 | 6| -9 |-12
; - M =5 -5 -5 -5 -5 -5 -5 -5 -5
yp=2x'-3x-5 39 | 22 9 0 -5 | -6 | -3 e 15

Draw the parabola using the points (-4, 39), (-3, 22), (-2, 9), (-1, 0), (0, -5), (1, -6), (2, -3), (3, 4), (4, 15).



S R e
Scale :

jraxis=1em= 1 omt |
:yam=]m=2numir

*J k =]

To solve 2x2 — 4x — 6 = 0, subtract it from y= 2x2-3x-5

y = 2f-3x—5
0 = 2% 4x—6

0 B I 6
s x + 1 18 a straight line
i1 1 1 1

y=x+1]| -1 1 3

Draw a straight line using the points (-2, -1), (0, 1), (2, 3). The points of intersection of the parabola and the straight
line forms the roots of the equation.

The x-coordinates of the points of intersection forms the solution set.

=~ Solution {-1, 3}

Question 8.

Draw the graph of y = (x — 1)(x + 3) and hence solve x2—x-6=0.
Solution:

y=x-1DE+3)=x2-x+3x-3=0
y=x2+2x—3



x St A bzl w5l a3 303128
X ETHE e RN
2x ol R | s | 4| 5]lal|l2]4]86]8
syl 3 | 3 sl alal3]l=31=3]3
gl s | o | 3| a4l 3Le]| 5| 12]2

Draw the parabola using the points (-4, 5), (-3, 0), (-2, -3), (-1,-4), (0, -3), (1, 0), (2, 5), (3, 12), (4, 21)

| Scale :
| x axis = 1 cmn = 1 umit
|y axis = | ¢m = 2 units

To solve the equation x* — x — 6 = 0, subtract x> — x — 6 = 0 from y = x> — 2x — 3.

y=x'+2x-3

0= ¥-x-6

(=) (5} ()

y = 3x + 3 is a straight line

X -2 | -1 0 2
ABx -6 | -3 0 6
B 3 3 3 3
y=3x+3 | 3 0 3 9

Plotting the points (-2, -3), (-1, 0), (0, 3), (2, 9), we get a straight line.

The points of intersection of the parabola with the straight line gives the roots of the equation. The co—ordinates of
the points of intersection forms the solution set.

=~ Solution {-2, 3}



Ex 3.16

Question 1.

8 9 4 3
V3
In the matrix A = -1 V7 o 5
1 4 3 0
6 8 —11 1]

(1) The number of elements
(i1) The order of the matrix
(111) Write the elements a5,, a53, ayy, 434, a43, a4

Solution:
(1) 16
(i) 4 x 4 ~

(iif) v/7, %2, 5,0, -11, 1

Question 2.

If a matrix has 18 elements, what are the possible orders it can have? What if it has 6 elements?
Solution:

1x18,2x9,3x6,6%x3,9x2, 18x1land1x6,2x3,3%x2,6x1

Question 3.
Construct a 3 X 3 matrix whose elements are given by then find the transpose of A.

(i) a5 = |i - 2j|
. (i)

(i) aj; = —5—

Solution:

(1) a5 = |i - 2j]

aj =[1-2x 1=l -2/ =|-1]=1
ajp=|1-2x2=[1-4/=|-3 =3
aj3=[1-2x3|=[1-6/=|-5=5



H1=12-2x1]=2-2|=0
ay=[2-2x2/=2-4]=|2|=2
a3 =[2-2%3|=[2-6|= 4| =4
a3 =3-2x1|=3-2[=|l]=1
azp=13-2x2[=3-4|=|-1=1
az3=3-2x3|=3-6/=|-3|=3

1 3 5

0 2 4/ istherequired 3 X 3 matrix

1 1 3



3
- [1+1}3 (2}3 8
Gy = 3 3 3
(1+2) (Y _z
a, 3 T T3 =3
(1+3)  (4) o4
49" "3 3 3
2+1)
a5 = 3 =9
(2+2) (4 o4
azz 3 3 3
{2+3) _(5) _125
s 7] 3 3
(341 (4) 64
iy 3 3 3
(3+2) 125
{?31_ 3 = 3
(3+3) 216
3 3 2
g H
3
% % 1s the required 3 % 3 matrix




Question 4.

5 4 3
IfA=|1 -7 9| then find the transpose of A.
3 8 2
Solution:
5 4 3
IfA=11 -7 9

382513

Transpose of A=AT=|4 -7 8
3 9 2

Question 5.

| a7 =3
If A=|—/5 2| then find the transpose
of -A. Vall 45

Solution:
J7. -3
IfA = |5 2],
3 =5
]
— A = Jg ety
_‘ﬁ 5
[ R B
Transpose of -A=(-A)'=| ., 5, s



Question 6.

5 2 2]
5 ,
A= |17 0.7 3 then verify (A")"=A
~ | 8 3 1]
Solution:
- - 1
3 5 -J17 8
IfA=|—V17 0.7 ~|.A=|2 07 3
8 3 1 A
- i i R
5 9 7
(AN = |-17 0.7 %lza. - verified
fe AlE

Question 7.
Find the values of X,y and z from the following equations

12 3] ;
() 3=J’]

. | [6 2
W 156z w75 8]
9
(iii) | x+z2 =|5
7

Solution:



Xy =

6y =
= O6y—-y-8 =

y-6y+8 =

v-Ho-2) =
v=4,2,x=2.4

x=2,y=4, z=0

{or)
x=4, y}'—"=2, z=10



xX+y+z 9

(ig) | FF2 =2
y+z 7
=  xty+z =9 (1)
= ¥z = § il 2)
y+z = ? sk 3)
{1) {2}:}z+}‘+
{} {.‘l
Sub.y = 4111(3)
4+z =7
z =3
Sub. z=3 n (2)
ol = B
X = "2

x=2,y=4, z=3



Ex 3.17

Question 1.
1 9 5 7

IfA=13 4 | = |3 3| then verify that
8§ -3 1 0

() A+B=B+A
(i) A+ (-A)=(-A)+A=0

Solution:
Y 91 15 9
LHS=A+B = |3 4 |+
|8 =3 0
(6 16 ]
= |6 7 1)
9 -3
[5 7 1 9
RHS=B+A = |3 34+|3 4
v U |8 =3
6 16
g = |6 7 ikl
9 -3

(1)=(2) = L.H.S = R.H.S. Hence verified.

() A+(A)=(-A)+A=0
LHS=A+(-A)
1 9 -1 -9 0 0
=13 4 |+|-3 4|=|0 0 (1)
g8 -3 -8 3 0 0
RHS=(-A)+A
-1 -9 1 9 0 0
=|-3 —4|+|3 4 |=(0 0O wlZ)
-8 3 8 -3 0 0
(1)=(2) = L.H.S. = R.H.S. Hence verified.



Question 2.

4 3 1 2 3 4
fFA=|2 3 -8[,B=|1 9 2| and
1 0 4 -7 1 -1
8 3 4
C=|(1 -2 3 |then verify that
2 4 -1

A+(B+O)=(A+B)+C

Solution:

(2 3 41 [8 3 4
B+C) ={1 9 2(+|1 -2 3

-7 1 -1] |2 4 -l

g

_ | BNIALS

-5 5 =2

A¥@B+O =2 3 8l¥| 2 7

14 9 9
=4 10 -3 (1)
=4 5 -6

RHS.(A+B)+C

(4 3 1] [2 3 4
(A+B) =2 3 —Bf+|1 9 2
1 4] [T 1T =
(6 6 5]
=13 12 -6 (1)
=6 1 -5




6 6 5] [8 3 4
(A+B)+C = |3 12 -6|+[1 -2 3
-6 1 -5] |2 4 -1

14 9 9
= |4 10 =3 (2)
4 5 -6

(1)=(2) = L.H.S.= R.H.S. Hence verified.

Question 3.

. ) {7 0 _ 3 0
FlnannlefXJrY—[3 5] and X -Y [0 4]
Solution:

X-EN 7 9 1
% i =
|3 5 &
Sy = (3 0]
0 4] il 2)

10 0 1[10 0
MF@=2r=l3 9| F*"3l3 9



—

(D-(2)=X+Y




Question 4.
0 4 9 7 3 8
IfA = B= find the val f
[8 3 7], [ 4 9] ind the value o
(1) B -
(i1) 3A-9B
Solution:

0 4 9 7 3 8
A=18 3 7/°'B=[1 4 9

, (7 3 8] 0 4 9
M B=3A=1; 4 gd“ﬁ[s 3 ?]
[7 3 8] [0 20 45
14 9 [ 15 35]
(7 -17 =37
" |39, -1 —26]

F] -

(1) 3A-<9B= 3[0 :| F 8]
8 1 9

[0 12 2?] ]:63 27 ?2:|

24 9 21 9 36 81
(63 =15 =45
15 =27 -60

Question 5.
Find the values of x, y, z if

: x-3 Ix—-z N 1 0
1) x+y+7 x+y+z {1 6
i [x y-z z+3]+[y 4 3]

Solution:

Q) z—3 3r — 2z _(1 0
c+y+7 z+y+z 1 6



x—3=1=>x=4
3x-z=0
34)-z=0
-z=-12=>z=12
x+y+7=1
X+ty=-6

4+y=-6

y=-10
x=4,y=-10,z=12

)|z y—z 2+3]+[y 4 3]=[4 8 16]

From (3), we get z= 10

From (2), we gety—10+4 =38
From (2), we gety = 14

From (1) we getx + 14 =4
x=-10

x=-10,y=14,z=10

Question 6.
f ﬂ _2\ 4
Find x and yif x ] ( = [ ]
. l 37 3) 6
S(_)lution:
A=Ay (1)
-3x+3y==6 -(2)

(1)x -3 =-12x+ 6y = —12
@)x4= -lax+12y = 24

—6y = -36
y =6
Sub.y=6in (1) =4x-2(6)=4
4x =16
x =4

x=4,y=6



Question 7.
Find the non-zero values of x satisfying the matrix equation

2x 2 8 Sx x*+8 24
X + 2 = 2

3 =x 4 4x 10 bx
Solution:

[le 21] [15 10x] [2x*+16 48]

+ =

Ix  x° 8 8x| [ 20 12x
22 +16 12x | _[2x +16 48
Ix+8 x*+8x| | 20 12x

=12x=48 = x=4

Question 8.

x? -2x 5
Solve forx, y : ol = 2 =
¥y =¥ 8

Solution:

x2—4x =5
y2—2y=8

y2 -2y —8=0
y-4Hy+2)=0
y=4,-2
x2—4x-5=0
x=%5x+1)=0
x=135,-1
x=-1,5y=4,-2



Ex 3.18

Question 1.

If A is of order p X q and B is of order q % r what is the order of AB and BA?

Solution:

IfAisoforderp xq[vpXqqXxr=pXr1]

the order of AB=p xr[vqxrpxq=r#p]

Product of BA cannot be defined/found as the number of columns in B #. The number of rows in
A.

Question 2.

If A is of order p x q and B is of order q x r what is the order of AB and BA?
Answer:

Order of A=a x (a+3)

Order of B=b x (17 —Db)

Given: Product of AB exist

at3=>b
a—-b=-3....(1)
Product of BA exist
17-b=a
—a—-b=-17
a+tb=17 ......... (2)
(Hh+R)=>2a=14
a=2t =7

2
Substitute the value of a=7 in (1)

7-b=-3=>-b=-3-7
-b=-10=>b=10
The value of b=7and b= 10

Question 3.
Find the order of the product matrix AB if



() | G | Gii) | (v |
G- 3 <3 ([ 4x31dx214x5]1x1
(UG RIS 3 %3 | 3x2|2x2|5%x1|1x3

Solution:
iy A 3Ix
B \3/x3

Order of AB is 3 x 3.

(i) A 4%3
B 3)x2
Order of AB is 4 x 2.

(i) A 4-%@.
B 2

Orderof AB is 4 x 2.
(iv) A 4 -xfﬁ"\_l

B ¢ 51

Orderof ABis 4 = 1.
V) A 1x1)

B k])x?i

Order of ABis 1 x 3,

Question 4.
12 5 |1 =3 . B
IfA= 4 3l B= 5 & find AB, BA and check if AB = BA?

Solution:



a2 A
4 3|2 5

f"l“ﬁ

'-..ZJ

(1

kz,l

(2+10)

(2 3)

4 3)

(—6+25)
| (4+6) (-12+15)

2]

=33
2 51[5

Py
b

—3
(4 3)[ 5

A

H

} (D

BA =

1
2

e

-3
5

|

Z 3
4 3

"- 2 5‘;[2] (2
L 4

((2-12) (5-9)
(4+20) (10+15)

-~
—

(1)#(2).. AB#BA
Question 5.

1
Given that A = [5
1 3 2

31]'

i 2 5
(1 —3)[4] (1 —3)[3

_ | :
-}[3]

Il

]_

-10 -4]
24 25 @)

B_l—-ll
|3 5 2

C=| } verify that A(B + C) =

-4 1 3

AB+AC,

Solution:



Il

AB+C) = AB+AC.
LHS = AB+C)

B+C) = [1 -1 2]+(1 3 2]
35 2/1-41 3

2 2 4

~ 15 & s

1 3Y(2 2 4
MBHE) = | allse 3
&

; 2 3 4) )
o) o of) o of)
2 4

(5 4{1)(5—H[J S—U[}

% 3 p.

[(2-3) (2+18) (4+15)
| (10+1) (10-6) (20-5)

-1 20 19
= 2
11 4 HJ )

. 1 3“1—12]
5 1
of) o) eof)

o o) @ o) ¢ of3)



[a+9) (1415 (2+6)
(5-3) (-5-5) (10-2)

[10 14 8
2 -10 8§

o3 o3 2
Aﬂ:[s -1 Li I 3]

K 3*:”) t 31(3) { 3)(2]
. -4 | 3
ol of) o o
I -4 ] 3J

(1-12) (3+3) (2+9)
" 5+4) (5-1) (10-3)

A 11J

| Kig 4 M7
(10 14 8] [-11 6 11
AB+AC= i
|2 10 8] | 9 14 7
(-1 20 19] @
{11 +4 15

(I)=(2)= L.H.5.=R.H.S.
- A(B + C)=AB + AC verified.

Question 6.

Show that the matrices A = [; i] ,B= [ 13 _12] satisfy commutative property AB = BA



Solution:

P 9

1 2 ] =2
| T Sl T

L ]
AB = |

4"(1—&] (2+2)] _[-5 0 "
B3 (—6+1) 0 -5|

K By
BA
|3 1 {3 1
[ (1-6) (2-2) -5 0
| (-3+3) ﬁﬁ+U]=[ﬂ —J ~(2)

& (1)=4(2)
. AB= BA verified.

il

Question 7.

i 1 2 - 4 0 - 2 0 .
i PR L P Y e

that

(i) A(BC) = (AB)C

(i) (A — B)C = (AC — BC)
(iii) (A- B)T = AT - BT
Solution:

(i) A(BC) = (AB)C



(4 02 0] [(8+0) (0+0)
BO) =11 si[1 2|7 |@+5) ©0+10)

(8 0
RE m]
1 2][8 0] [(8+14) (0+20)
‘“‘{BC)=[1 3][? m}z[(sun ({}+30)]
{22 2:)] n
. 29 30
R.H.S = (AB)C
i zf’l z}q 0)_{(%2} {{]+l[}}}
1 3\t s =1@e3) (0415
6 10]
iR AV EY

. 6 10(12 0 _ (12+10) (0+20)
ABIC=15 15Ml1 2]7|a4+15) (©+30)

_|22 20
29 30 A%



(1)=(2) = LHS. =R.H.S.
~.A(BC) = (AB)C, verified.
(ii) (A-B)C=AC-BC

LHS. =(A—B)C
1 2] [4 0] [=3 2
B 3]_[1 5]=[ﬂ —2]
-3 272 0
O Y

[(—6+2) (0+4)
| (0=2) (0-4)

=

(1)

4 4
B

L

R.H.S = AC- BC
{ 22 0 2+2) (0+4)
""‘C“[l 3]1 2:|=[{2+3) (ﬂ+6'}.‘
4 4]
s o
4 0][2 0
BC:[I 5[1 2]
[(8+0) (0+0)
| (2+5) {0+1m}

[8 0
(7 10

4 4] [8 0] [ 4
AC-BC=|5 6|7|7 10 =[-;-_ -4]---(2)

(1) =(2) = LHS = RHS. Hence verified.




R |
(1) (A B}- A'-B 9 4 0
LHS=(A-B) = 13 15

& 3
=lo -2 o)
30
(A-B) =
& ] ()
ey e
A=12 3% T o s

-3 0
= | a (2)

(1)=(2) L.H.5. = R.H.S. Hence verified.

Question 8.

Sk cosB 0 B sin B 0 "
0 cos®|° | 0 sin® Hs

show that A’+ B*=1.
Solution:



LH.S=A+B?

A2 (cos® 0 ][ms[-} {}]

| 0 cos® 0 cosB
Fcnszﬂ 0
0 cos” 0

- (sin@ 0 Ysin® 0
L 0 sinB 0 sinB

~ (sin’6 0 ]

-
5 0 sin” B
R (cos® B 0 sin? @
At+Bi= +
0 cos® 0
f.sinzﬁ+cﬂs: g 0
- i 0 sin® @+ cos’ @
(1 0
= k[} 1= I=RHS.
Hence proved.

Question 9.

k| P08 M0 that AAT = I
"l-itie g PEOTCRMART=L,



Solution:

.?AT _(cnsﬂ —5in9]

sin® cosO
cos® simB Ycos8 —sinB
AAT = ; .
—sin® cosO ) sin®  cosB
cos’ B +sin’ 0 —¢c0sBs51mn 0+ cosBsinB
- —5inBcosB + cosBsind sin” B+ cos” @

(o0

Hence it is proved.

Question 10.

: > Fry
Verify that A“ =1 when A = 6 .
Solution:

v (5 —4']
6 =S

) (5 —4Y5 -4
Ah_kﬁ-ﬁfi-—ﬁ

 ((25-24) (-20+20)
| (30-30) (-24+25)

i
- [ 9 -1
0 1
b8

Hence it is proved.




Question 11.

ol R L) (.
IfA-cdan —ﬂl.snwa

Al—(a+d)A=(bc—ad) ],

Solution:

LHS=A"-(at+d)A
~(a bYa b a*+bc ad+bd
A_[c a’Ic a')_ ac+cd be+d*
b
{a+d}A:(a+aq[“ ]
c d

a’+ad ab+bd
:Lcﬂ.*a' .:m’+d:':|

A’ (a+d)A
(a® +be ad+bd| |a*+ad ab+bd
=_u£'+£:d bi'-i—a'EJu[ac-h:d ud+d2j{

[ he — ad 0
0 bc—add

-

il

1 0
bc—ad = (bc - =
(bc—a J[ﬁ 1] (bc—ad) 1,=R.H.S.
Hence it is proved.

Question 12.
1 7

5 2 9 '
IfA= { 9 31,B= 1 2| verify that
5 -1
(AB)" =BTA".

Solution:



1 7

Az[s 2 9],52 { i
1 2 8 g i

S.T. (AB)" = B'A"

L.H.S = (AB)’

5 2 9
@B=11 o ol 2
5 —1

=r(5+2+45] {35+4—9)}=[52 30]

|(142+40) (7+4-8) | |43 3
52 43
(AB)T = [3'3 3] (1)

4 5
Bf = =, _1]:-1'%' = 4
9 B

BTAT =

[(5+2+45) (1+2+40)
(35+4-9) (7+4-8)

52 43
= 2
[3:] 3} )
(1)=(2) = L.H.S. = RH.S. Verified.

Question 13.
If A= show that A% — 5A + 71, =0.



Solution:

LHS=A-5A+71

AE:'s 13 1 [e-n G+
-1 2]|-1 2] [(=3-2) (-1+4)
-

_“-5 3_

301 15 5
SA=5 _
= -5 10
. [7 0
0= § 9
i (8 5] [15 5 +‘? 0
A=SAFIL =] 5 -5 10| |0 7

0 0
- =0

Hence verified.




Ex 3.19

Multiple choice questions.

Question 1.

A system of three linear equations in three variables is inconsistent if their planes
(1) intersect only at a point

(2) intersect in a line

(3) coincides with each other

(4) do not intersect.

Solution:

(4) do not intersect

Question 2.

The solution of the system x +y—3z=—-6,-Ty+72=7,3z=91s ............
(MHx=1y=2,z=3
2)x=-1,y=2,z=3
B)x=-1,y=-2,z=3
@x=1y=2,z=3

Answer:

(MHx=1y=2,z=3

Hint.

x+ty-3x==6....(1)

-Ty+7z2="7....2)

3z=9....(3)

From (3) we get

Z:% =3

Substitute the value of z in (2)

Ty +73)=17

Ty =-14

Substitute the value of y=2 and z=3 in (1)
x+2-33)=-6

X+2-9=-6



x=-6+7
x=1
The valueof x=1,y=2and z=3

Question 3.
If (x — 6) is the HCF of x? — 2x — 24 and x? — kx — 6 then the value of k is
(1)3

(2)5
(3)6
4)8
Solution:
(2)5
Question 4.
3v-3 Ty-17
ol S A%
y 3y
(1) 9y ) E‘-If
1 = (Z) rme—
7 ' {31_1' ~ 21}
21y =42y + 21
(3) ;
3y
7y* =2y + l]
(4) { 3 :
¥
Solution:
(1)

_3y-3 3)/ =3£y-‘ﬂ’>c:3y oy
Yy Ty=7 1= T

Question 5.
y2 + # is not equal to
4

(1) y; @) [y+—;;]3




Solution:
1\ 2
@ (y+ 1)
Hint:
2

2, 1 1
y+ 2 #* [y + g]
Question 6.

x 8 .
x2-25 x*+6x+5

gives

xt—Tx+40
(x+35)x—35)

x* +7x+40
(x+5)x=5)x+1)
x* —Tx+40
(x> =25)(x+1)
x> +10
(x* =25) (x+1)

Solution:
22—T72+40
3
( ) (z+5)(x—5)(z+1)
Hint:
¥ 8

T (x+5)(x=5) (x+5)x+1)

(1)

(2)

(3)

(4)

o X(x+1)-8(x-5) ¥’ +x-8x+40
(x4 x=5(x+D)  (x+5)x=5)x+1)
B 22 =Tx+40

T (x5 =5)x+1)




Question 7.

The square root of

(1)

256"

4_10
y I

25x

(2)

(1]

16

J?ﬁ

6 is equal to

_ 1
3 - =

Solution:

16 | z2z2
@55

Hint:
16x* %z 16 xz° IIGHE
5x3y3:3 =" y ) | Sy

Question 8.

Which of the following should be added to make x*+ 64 a perfect square

(1) 4x2

(2) 16x2

(3) 8x2

(4) -8x2

Answer:

(2) 16x2

Hint.

X2 +64=(x%)?+82-2xx*>x38
= (x> -8’

2 x x2 x 8 must be added
i.e, 16x2 must be added

Question 9.

The solution of (2x — 1)2 =9 is equal to
(1) -1

(2)2

3)-1,2

(4) None of these



Solution:

3)-1,2

Hint:

(2x — 1)? = (23)?
=2x—1=+43
2x—1=3,2x—-1=-3
2x=4,2x=-12
x=2,-1

Question 10.

The values of a and b if 4x* — 24x3 + 76x2 + ax + b is a perfect square are
(1) 100, 120
(2) 10,12
(3)-120, 100
(4)12,10
Solution:
(3) -120, 100
Hint:
2x* —6x + 10

26 [ 4 7 " % W A
4:’\;"1

4x* = bx 24451 + T6x?
frléj:-‘ + 36x7
4x* - 12x + 10 406° + ar+b
ngc; 120x + 100

(a+120) x + (b - 100)

a=-120, b= 100,

Question 11.

If the roots of the equation qZx2 + p2x +12 =0 are the squares of the roots of the equation qx2 +px
+r =0, then q,p, r are in

(1) AP

2)G.P

(3) Both A.P and G.P

(4) none of these

Solution:

2)G.P



Hint: qzx2 + p2X +12=0
(2) G.P.

Question 12.

Graph of a linear polynomial isa ..............
(1) straight line

(2) circle

(3) parabola

(4) hyperbola

Answer:

(1) straight line

Question 13.
The number of points of intersection of the T quadratic polynomial X2 + 4x + 4 with the X axis.

(10

(2)1

(3)0or1

(4)2

Solution:

(2)1

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

Question 14.
3 5 7
4 6 8 | the order of the matrix AT is

11 13 15

For the given matrix A =

Nl RN

(1)2x3
(2)3x2
(3)3x4
(4)4x3
Solution:
(3)3x4
Hint:

r— -2

1

b

h'l' -

—
'-\..lqu—-‘«'-':'

3
5 6
E

=
7

4 = 3



Question 15.

If Ais a2 x 3 matrix and B is a 3 % 4 matrix, how many columns does AB have
(13

2)4

3)2

4)5

Solution:

(2) 4

Hint:

A=2
B= x 4

AB= 2x4

vy

rows columns

Question 16.

If a number of columns and rows are not equal in a matrix then itis saidtobea ..............
(1) diagonal matrix

(2) rectangular matrix

(3) square matrix

(4) identity matrix

Answer:

(2) rectangular matrix

Question 17.

Transpose of a column matrix is
(1) unit matrix

(2) diagonal matrix

(3) column matrix

(4) row matrix

Solution:

(4) row matrix



Question 18.
Find the matrix X if 2X + {' 3} " [5 1

s g D
1) (-2 —2} ?) (2 2]
4l
2 (2 1
(3) \ 2 2) @) \ 2 ZJ
Solution:

ot 2)

Hint:

2}(*[

Question 19.
Which of the following can be calculated from the given matrices

1 2 1 2 3
=3 4(,B=|4 5 6
5 6 7 8 9

(i) A?

(ii) B2

(iii) AB

(iv) BA

(1) (i) and (ii) only
(2) (i1) and (iiii) only
(3) (11) and (iv) only
(4) all of these
Solution:

(3) (11) and (iv) only



Hint:

1 2 1 2 3
A=|3 4 B=|4 5 6
5 63,9 7 8 94,4
(i) 3x2 X
3x2
(ii)3 x 3 v
3x3
(iii) 3 x 2 X
3x3
(iv)3x3 4
Ix2
Question 20.
: ; i
If A = LW B = |2 1
i e s
w-=0
0 1 :
C = Which of the following
2 5 il
statements are correct? (i) AB+C= u:
0 1 I
; : 2 5
(ii) BC= | 2 -3| (iii) BA+ C = s G
-4 10
(iv) (AB)C -8 20
v =
) -8 13
(1) (1) and (i1) only
(2) (11) and (i11) only
(3) (1) and (iv) only
(4) all of these
Solution:

(1) (1) and (i1) only



Hint:

(i) AB+C

(11) BC



Unit Exercise 3

Question 1.

Solve% x+y-5)=y-z=2x-11=9-(x+22z2).
Solution:

Given

t A B C D
§{x+}-—5}=y—z=2x—ll=9—{1+23}

1
FromA & B, E{I +ty-5)=yp-z
= x+y=-3=3y-3z=x—-2y+3z=5 ..(1)
FromB&C,y—z=2x-11

= 2x—y+z=11 cens{2)
FromC&D,2x—-11=9-x- 2z
= 3y +2-=20 (%)

(1) — X—2y+3z=35
(2)*2 —+8§-2y +22=22

L

. Br+z=-17 A 4)
(3)— Ix+2z=20

3z=3=z=1
(3) becomes, 3x +2=20=>3x=20-2=18



x=8 =¢
3
(1) becomes, 6 —2y +3(1)=5=>9-2y=5
=29-5=2y=>2y=4
.'.y=% =2
=~ Solution set is {6, 2, 1}

Question 2.

One hundred and fifty students are admitted to a school. They are distributed over three sections A,
B and C. If 6 students are shifted from section A to section C, the sections will have equal number
of students. If 4 times of students of section C exceeds the number of students of section A by the
number of students in section B, find the number of students in the three sections.

Solution:

Let the students in section A, B, C be a, b, ¢, respectively.

at+bte = 150 A1)
a—6 = ¢c+6
4c = a+b
atb-4c = 0 e (2)
= a+b+a.= 150

=  a+th-4c =0

5S¢ = 150

c
a = 42 (a=c+12)
b = 150-30-42=78

wa = 42
b = 78
c = 30

Question 3.

In a three-digit number, when the tens and the hundreds digit are interchanged the new number is
54 more than three times the original number. If 198 is added to the number, the digits are reversed.
The tens digit exceeds the hundreds digit by twice as that of the tens digit exceeds the unit digit.
Find the original number.

Solution:
Let the three digits numbers be 100a +10b + c.
100b + 10a+c¢=3(100a+ 10b+c)+54 .......... (1)

100a + 106 + ¢ + 198 = 100c + 106 +a ......... )



(b-a)=2(b-c¢)......... 3)

(1)= 100b + 10a + ¢ = 300a + 30b + 3¢ + 54
= 290a—70b + 2¢c =-54
2)=>99a—-99¢c=-198=>a—-c=-2
=>a=c-—2
(3)>a+b-2c=0=>a+b=2c
=>b=2c—-c+2

=>b=c+2

Substituting a, b in (1)
290(c—2)—-70 (¢ +2)+2c=-54
290c — 580 — 70c — 140 + 2¢ = -54
222¢ =666 >c=3

a=1,6=5

~ The number is 153.

Question 4.
Find the least common multiple of

Xy (k2 +1)+ k(x2 + y2) and

xy(k2 —-1)+k (X2 - y2)

Answer:

Xy (k2 +1)+ k(x2 + yz) = kzxy + xy + kx2 + ky2
= (Ixy + k®) # (ky” + xy)

= kx(ky + x) +y (ky + X)

= (ky +x) (kx +y)

Xy (k2 -1+ k(x2 — yz) = kzxy — Xy + kx2 — ky2
= (kzxy + kx2) — Xy — ky2

= kx(ky + x) -y (ky + x)

= (ky +x) (kx —y)
L.CM. = (ky +x) (kx +y) (kx - y)

= (ky + 0)(k*x* ~ )
The least common multiple is
(ky + ) (k*x* —y?)

Question 5.

Find the GCD of the following by division algorithm 2x* + 13.x3 + 21 x2 + 23x + 7, x> + 3x% + 3x
+1, X% +2x + 1.

Solution:

2x*+ 13x% + 27x% + 23x + 7,

X3 +3x2 +3x + 1,X2+2x+ 1.

By division algorithm, first divide



x+1
P+ +1 |.r3+3x-!+3x+1

r+2r1+r

i

(x+l)zisG.C.DofX3+3x2+3x+1andx2+2x+1.
Next let us divide
2X4+13X3+27X2+23X+7be2+2X+1

22+ 9+ 7
P+ ‘lt‘+13r‘+'-??t*+‘?3.r*'?

(=) (=] (-] i
| 2¢* + 4x' + 2x?
: Ox? + 25x° + 23x
’, =} 1=l ()

+-+

9r' + 18x* + Ox
T+ 14x+7
T+ 1dx+ 7

~GCDoOf2x* + 133 +21 x2 +23x + 7, x> +3x2 +3x + 1, x2 + 2x + 1 is (x + 1)2,

Question 6.
Reduce the given Rational expressions to its lowest form

0 Hp

X2 425" 1 4

10x® - 25x%2 +4x-10
(Ii} X X X

~10x>



Solution:
(i)

3
=8

X +2x°% + 4

_ (Iu}Emg _ (xu')3_23
Y +2x"+4 1P +2x +4

(x® —2)(x*7 +2x% +4)
= =(x=—2
x4 2x% + 4 Wl

10x° —25x° +4x—10

i
() —4-10x?
522 (2x-5)+2(2x-5) _ (53%72) (2x5)
~25x" +2) (5257
_Gn NIE
2 >
Question 7.
1, 1
— 2 2 2
. . P q +r q +pr—- P
Simplify ——-—-—1 T X [l+ 2qr ]
P q+r

Solution:



g+r+p

=ﬂx f--'--':;'r+r,12+l+'2—,t:r1

g 2gr

5%

P

_(g+r)+p y (g+r)+p . 2gr+q° +rf - p?

(g+r)—=p (g+r)+p 2gr
_ (g+r+ p) y (2qr+¢° =)
(¢° =) 2qr
_(g+r+p)
2qgr
Question 8.

Arul, Ravi and Ram working together can clean a store in 6 hours. Working alone, Ravi takes twice
as long to clean the store as Arul does. Ram needs three times as long as Arul does. How long
would it take each if they are working alone?

Solution:

Let Aral’s speed of working be x

Let Ravi’s speed of working be y

Let Ram’s speed of working be z

given that they are working together. ,

Let V be the quantum of work, x +y +z =1 ............. (1)

Also given that Ravi takes twice the time as Aral for finishing the work.

— 4800

o

-120  -40
2)

Also Ram takes 3 times the time as Aral for finishing the work.

.'_E :3)(2
z T

“X=3z.:.7z=

I

=

w
— SoXx =2y
x

- e | E

ba | =

Zz
3



Substitute (2) and (3) in (1),

L+t =w
llx=w
w W W

BTy A%

Working alone time taken as

)

Atil & s—— <11 Hes.

x wll
w. W
Ravi: — = =22 h
avi 3 wZZ =22 hrs.
. W W
Ram: —=——=33 hrs.
am - W33 IS
Question 9.

Find the square root of 289x* — 612x> + 970x? — 684x + 361
Solution:

17x- 18x + 19
| 7x* 289x* — 612x* + 970x° — 684x + 361
89x*
=)
34x° — 18x {—+§?A‘JE+} 970x
+ 324x°

4y* —36x+19 j GZ& ZZ/
) (=) (-
6 4x

~ \289x* —612x° +970x% - 684x + 361
=[17x*~ 18x + 19|



Question 10.

Solve \ZB+1 + /2y —5

Solution:
Squaring both sides

(\fy+1+\f2y—5)2=33
yri+2y-5+2 (Jy+12y-5) =9
Jy-4-9=-2 Jy+l\f2}:—5

9y2 — 78y + 169 =4 (y + 1)(2y — 5)
9y% — 78y + 169 = 4 (2y% + 2y — 5y — 5)
9y2 — 78y + 169 = 8y? + 8y — 20y — 20
9y2 — 78y + 169 — 8y + 12y + 20 = 0
y2 — 66y + 189 =0

y2 - 63y —3y+189=0

y(y —63)-3(y-63)=0

(y-63)(y=3)=0
y=63,3

Question 11.

A boat takes 1.6 hours longer to go 36 kms up a river than down the river. If the speed of the water
current 1s 4 km per hr, what is the speed of the boat in still water?

Solution:

Let the speed of boat in still water be ‘v’

distance . distance
—_— = time = ——

.. speed = —
time speed
9 8 96
wo 36 LBl 2 b= =
v—4 yp44 60 5 60

=36(v+4)-36(v—4)=2 (v—4) (v+4)
= 36v+ 144 -36v + 144 =3 (v2—4v + 4v - 16)
=288 =2 v2— 12 = 8v? - 128 = 1440

= 8v2=1568 = v2 = 196 v = +14
=~ Speed of the boat = 14 km/hr. (~* speed cannot be -ve)



Question 12.

Is it possible to design a rectangular park of perimeter 320 m and area 4800 m?? If so find its
length and breadth.
Solution:
Let the length and breadth of the rectangle be Im and bm
Given 2(1 +b)
=1+b=160.......... (1)
Also 1 b =4800
’ g ‘ﬁfﬂ A2
Substituting (2) in (1) we get
I+ 4800 _ 160
[
= P+4800 = 1601
= (I-120)(/-40)= 0

= [ = 120 0r 40

4800
When /=120 b = —— =40
o 120
4800
Wl [=40,b=—— =120
1en b 10

=~ Length and breadth of the rectangular park is 120m and 40 m

Question 13.

At t minutes past 2 pm, the time needed to 3 pm is 3 minutes less than tzz Find t.
Solution:

60—t=1 -3

= t2 — 12 =240 — 4t

> t?+4t-252=0

= 2+ 18t — 14t - 252 =0

=>tt+18)-14(t+18)=0

= (t+18)(t—14)=0

~t=14 or t =-18 is not possible.

Question 14.

The number of seats in a row is equal to the total number of rows in a hall. The total number of
seats in the hall will increase by 375 if the number of rows is doubled and the number of seats in
each row is reduced by 5. Find the number of rows in the hall at the beginning.



Solution:
Let the no of seats in each row be x

(x — 5)(2x) = x* + 375

, v
twice the no. v

of rows initial no. of
seats

= 2x% — 10x = x% + 375

= x2-10x-375=0

= x2 - 25x + 15x —375=0
= x(x—25)+15(x-25)=0
= (x=25) (x +15)=0
=>x=25,x=-15,x>0

~ 25 rows are in the hall.

Question 15.
If a and b are the roots of the polynomial f(x) = x2 = 2x + 3, find the polynomial whose roots are

HDat2,p+2
.y a—1 B-1
() o570 577
Solution:

2w

a b ¢ _b 2
Sum of the roots (a + B) = g T

‘ ¢ 3
Product of the roots (af) = — = i 3
o

(1) o + 2, B + 2 are the roots (given)
Sum of the roots =a + 2+ + 2
=o+pB+4

=2+4+4=6

Product of the roots = (o + 2) (B + 2)
=aff +2a+2p+4

=af +2(a+p)+4

=3+2x2+4

=3+4+4=11

= The required equation = x2—6x +11=0.



@y 21 =

o+l P+l

= sum of the roots = Sk T -l
_ a+l P+l
(lo-DP+D+(PB-1(a+1)
Sum = (@+DP+1)
_ aﬁﬂyﬁ/wlﬂf [IB;“I:’I//‘VH"I
af+P+a+l
af+ap-2  2uf-2
_'uﬁ+{u+ﬁ}+l__aﬂ+{ﬂ+ﬂi+1
_23)-2 4 2
34241 F - E
_a-1_B-1_(a-DB-1
Pmmmt_E:T B+l (asDB+1)
_of-P-a+l  af-(a+p)+I]
__aﬂ+ﬁ+u+l_{ﬂhﬁa+ﬁyﬂ
" 32+l
=TT TR
o]
6 3
; ; 2 1
.. Required equation = x* — P 4 . 0

=3x2-2x+1=0

Question 16.
If -4 is a root of the equation

x2 + px —4 = 0 and if the equation

X%+ px + q = 0 has equal roots, find the values of p and q.
Answer:

Let p(x) = X2+ px —4

— 4 is the root of the equation



P(-4)=0
16-4p—-4=0
“4p+12=0

The equation x% + px + q = 0 has equal roots
X2 +3x+ q=0
Herea=1,b=3,c=q
since the roots are real and equal
b?—4ac=0
3% - 4(1)(q) = 0
9-4q=0
9=4q
_9
1=7
The value of p=3 and q =

|

Question 17.

Two farmers Senthil and Ravi cultivates three varieties of grains namely rice, wheat and ragi. If the
sale (in [1) of three varieties of grains by both the farmers in the month of April is given by the
matrix.

April sale in %

rige Wheat ragi

A= 00 1000 1300 Senthil and the
2500 1500 500 Ravi

May month sale (in [1) is exactly twice as that of the April month sale for each variety.

(1) What is the average sales of the months April and May.

(i1) If the sales continues to increase in the same way in the successive months, what will be sales
in the month of August?



Solution:

~[500 1000 500
12500 1500 500

May =2 KA=[

1000 2000 3000
5000 3000 1000

A+M {?50 1500 zzsa}

i) Average = =
M) g 2 3750 2250 750

Il

(11) May 2A
June = 2 x May=4A
July = 2 % June =8A
August = 2 x July = 16A

- A [’Eﬂnﬂ 16000 24000
HEUSE= "1 40000 24000 8000

Question 18.

cos®  sinB x —cosB
Ifcos® —sin@ cos0 +sin0 cosB h's

= I:. Find x.

Solution:



: cosB sin@ X —cosB
L,H.S=cosﬁ[ ]+sin&[ ]

-sinf  cosB cos® «x

=

cost@ cnsqinﬂ] [ xsinB —sinﬁmsﬁ]
SV

| ~sinBcos  cos’ B sinBcosH xsinB

{c0519+xsmﬂ {}] [1 g} ‘
= = given

0 cos’ O+ xsind 0 1

i

. ocost B+ xsin O

xsin® = 1-cos’ 0
sin“® |
X2 = =sin 6
sin B

Question 19.

ol ol e

and if BA = 2, find p and gq.

|



Solution:

P X b S g

o 4] [p 0]

BA=C* = 10 | [ﬂ 2]

2 212 -2

T |2 2 1[2 2

0 -2¢ (4-4) (-4-4)

f:-L 0 } T (4+9) {—4+4)]
-2g=-8| p=8
g=4| q=4

Question 20.

T il O o i o P
—-45-1_35-‘__11 15066

matrix D, such that CD-AB=0.

Solution:

o2 oele e[ ]

CD-AB=0=CD=AB

- 3 oll6 3 _ (18+0) (9+0)
4 5|18 5| |(24+40) (12+25)

18 9
64 37

18 '9

SAB=CD =| g, 5.




Il

.
LetD

3 6][x y 18 9
1 1]z w| ™~ |64 37

{3x+6z 3y+6w} (18 9 |

X+Z Y4+ W |64 37
Ix+62=18 ol E)
x+ z=64 k2)
(H-6(2)= 3x+6£=18
tx + ¢z = 384
~3x =-366
Xn =ldd
Sub. x =122 in (2)
122 +z =64
z=64 =122 =-38
Iy+bw=9 el 3)

y+ w=37 e



(3)-34)= 3Iy+6w= 9
3y +3w=111

|:__

(

= (=)

Sub. w=-34 in (4)
y—34

) 3
.. Solutions: x

¥

Z
W

3w=-102

J—
—

w=—34

37

37+34=71
=122

71



Additional Questions

Question 1.
Solve the following system of linear equations in three variables. x +y + z = 6; 2x + 3y + 4z = 20;
3x+2y+52=22

Solution:
X+ty+z=6.............. (1)
2x+3y+4z=20............ (2)
3x+2y+52=22 ............ (3)

(Dx(3)=2x+2y+2z =12
. - =
CUB e
_y—2z =-8 )

()+(3)=3x+3p+2z =18
B T
3) 3%+ 2,452 =22

Y= =)
y=2z =4 =
() +(5)=>—y—-2z:=-8
l, = _}-""?-2 =_4

4z =-12=>z=3
Sub. z=3in(5)=y-2(3)=-4

y=2

Sub.y=2,z=31in (1), we get
Xx+2+3=6

x=1

x=1,y=2,z=3

Question 2.
Using quadratic formula solve the following equations.



() px* + (p* - qH) x - q*=0

(i) 9x2 — 9 (a + b)x + (2a% + 5ab + 2b%) = 0
Solution:

(i) p*x* + (p* —qH)x—q* =0

Comparing this with ax? + bx + ¢ = 0, we have
a= p2

b= p2 . q2

c= —q2

A =b?_4dac

= (p*> — q?)-4 x p* x -¢*

=(p°—q>)’ +4p° q°

=(p°+q>)*>0
So, the given equation has real roots given by
VA _ —(*—¢})+(*+¢}) _ ¢
2a 2p2 p2
8= VA _ —(’—¢*)—(p’+0’)
2a 2p?

=1

(ii) 9x% — 9(a + b)x + (2a% + 5ab +2b%) = 0
Comparing this with ax? +bx +c=0.
a=9

b=-9 (a+b)
c=(2a% + 5 ab + 2b?)
A=B?-4AC

= 81 (a + b)? — 36(2a% + 5ab + 2b?)
= 9a2 + 9b2 — 18ab
= 9(a—b)2>0



= the roots are real and given by

“B-VA  9(a+h)+3(a-b)
- "

2A 18
_12a+6b  2a+b
18 -3
 -B—JA  9(a+b)-3(a-b)
P=""3a - T
- ba+12b  a+2b
18 3
Question 3.
Find the HCF of x> + x> +x + 1 and x* — 1.
Answer:

X3+X2+X+1=x2(x+1)+1(x+1)
=x+1)(x2+1)

x*1= (xz)z—l

=x%+1)(x=1)
=2+ 1) (x+1)(x=1)

HCF =2+ Dx+1)

Question 4.

Prove that the equation X?‘(a2 + b2) + 2x(ac + bd) + (c2 + d2) = 0 has no real root if ad # bc
Solution:

A =b? — 4ac

= 4(ac + bd)? — 4(a2 + b3)(c2 + d?)

= 4[(ac + bd)? — (a% + b3)(c2 + d?)]

= 4(a%c? + b2d? + 2acbd — a?c?b?c? — a2d? — b2d?]
= 4[2acbd — a%d? — b%c?]

=4 [azc2 + b2 - 2adbc]

= -4[ad — bc]?

We have ad # be
~ad—-bc>0

= (ad—bc)? >0



= -4(ad—bc)2<0=>A<0
Hence the given equation has no real roots.

Question 5.

Find the L.C.M of 2(x> + x2 — x — 1) and 3(x> + 3x% — x — 3)
Answer:

2[x3+x2—x—1]=2[x*(x+ 1)- 1 (x + 1)]
=2(x+1)(x2-1)

=2(x+ 1) (x+1)(x—1)
=2(x+1)2(x-1)

3[x3 +3x2 —x — 3] = 3[x4(x + 3) -1 (x + 3)]
=3[(x +3)(x% - 1)]
=3x+3)x+1)(x-1)

L.CM.=6(x + D3(x— 1) (x + 3)

Question 6.
A two digit number is such that the product of its digits is 12. When 36 is added to the number the

digits interchange their places. Find the number.
Solution:
Let the ten’s digit of the number be x. It is given that the product of the digits is 12.

Unit’s digit = 12
T
Number = 10x + %
If 36 is added to the number the digits interchange their places.
&,

12 12
I0x+ —+36= 10x — +x
X X

12 120

=% it i3 =X
X X

108
= 9x— — +36= 0

X
=97 - 108+ 36x= 0
= YHdx-12= 0
= - (x+6)x-2)= 0 (- (x+6)£0asx>=0)
X =-6, 2.

But a number can never be (-ve). So, x = 2.
The number is 10 x 2 + 1—22 =26



Question 7.

Seven years ago, Vanin’s age was five times the square of swati’s age. Three years hence Swati’s
age will be two fifth of Varun’s age. Find their present ages.

Solution:

Seven years ago, let Swathi’s age be x years.

Seven years ago, let Varun’s age was 5x2 years.
Swathi’s present age = x + 7 years

Varun’s present age = (5x2 + 7) years

3 years hence, we have Swathi’s age = x + 7 + 3 years
=x + 10 years

Varun’s age = 5x2+7+3 years

=5x% + 10 years

It is given that 3 years hence Swathi’s age will be % of Varun’s age.
ax+10=2 (5% + 10)

= x+10=2x>+4

=2x2-x—6=0

= 2x(x-2)+3(x—-2)=0

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

=>x-2=0

=>x=2(+2x+3#0asx>0)

Hence Swathi’s present age = (2 + 7) years

=9 years

Varun’s present age = (5 X 22 +7) years = 27 years

Question 8.

A chess board contains 64 equal squares and the area of each square is 6.25 cm?. A border round
the board is 2 cm wide find its side.

Solution:

Let the length of the side of the chess board be x cm. Then,

Chess fcm
board
< x -
e

Area of 64 squares = (x — 4)?



(x —4)2 =64 % 6.25

= x2 — 8x+ 16 = 400

= x2 - 8x-384 =0

= x2 - 24x + 16x —384=0
= (x - 24)(x + 16) =0

= x =24 cm.

Question 9.

Find two consecutive natural numbers whose product is 20.
Solution:

Let a natural number be x.

The next number =x + 1
x(x+1)=20

x2+x-20=0

x+5)(x-4)=0

x=-54

s~ x =4 (+ x # -5, x is natural number)
The next number=4+1=15

Two consecutive numbers are 4, 5

Question 10.

A two digit number is such that the product of its digits is 18, when 63 is subtracted from the
number, the digits interchange their places. Find the number.

Solution:



Let the tens digit be x. Then the units digits = 22

18
S Number = 10x + —
X

and number obtained by interchanging the digits

18
=10x — +x
X
[10x+-1—§)—[1ﬂxﬁ+x) =63
X ¥
= li}x+13—@— =
x x
= 9x-ﬁ+63=ﬂ
X
=N Ox’—63x—162=10
= ¥-Tx-18=0

= (x—9)x+2)=0=x=09, 2

But a digit can never be (—ve), sox = 9.

So, the required number = IUKQ#—% =02,
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