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| EXERCISE-1 | POLYNOMIALS

Multiple Choice Questions.

. Ifone root of the polynomial 5x° + 13x + k is reciprocal of the other, then the value of K is:
a)0 b)5 c)1/6 d) None of these

Sol: Letp(x)=5x"+13x+k

oc:l:mc.B =1

But from the polynomial a.p =§

k

—=1 sok=5 Ans: (B) 5
5
. Ifthe product of two zeros of the polynomial 2%’ + 6% -4x +9is 3, then its third zero is:
a)3/2 b)-3/2 c)9/2 d) none of these
Sol: p(x)= 2x° +6x - 4x +9
o.p=3
-d -9
a.py= —= B3
=3y =—"
! 2
-3
SV = By Ans: (B)=-3/2
. The number of real zeros of the polynomial X +4x°+5 is:
a)one b) two c)three d) None of these

Ans: (D) None of these

. Ifthe polynomials 2x°+9x°+3x-5and X’ +X -4x + a leave the same remainder when divided
by X -2 then the value of ais:

3 3 3
a) — b) — c) —— d) None of these
13 17 13
Sol: p(X)=2X3+9XZ+3X-5
qX) =X"+X-4x+a
p(2)=2x2°+9x2*+3x2-5=17+4a
q2)=2’+2"-4x2+a=4+a
-13 3
. 4+a=17+4a :m:T Ans: (C) T
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. When a polynomial 2%’ + 5% - 2x - 6 is divided by x + 1 then the remainder will be:

a)1 b)-1 c)2

Sol: p(x)=2x+5%X-2X-6
P(-1)=2x(-1)°+5x(-1)*-2x(-1)-6=-1  Ans: (B)-1

. The minimum value of expression X’ + X -2is :

9 3
a) = b)—Z c)Z

Sol: p)=x’+Xx-2

d) None ofthese

d) None of these

D _—(b*—4ac) —(2°-4x4x]) 3

The minimum value of the expression =

; 4a 4a
Ans:(C)Z
Cf x+l:3then x2+i2=
X X
a)9 b) 11 c)7
Sol: x+l=3 (Squaring both sides)
X
(=) =
=|x+—| =3
X
:x2+i2+2xx><l:9
X X
1
=>x’+—==9-2=7  Ans:(C)7
X
. Ifa+b=10andab=21thena’+b’=
a)37 b) 36 c)58

Sol: a+b=10, a.b=21
a’+b’=(a+b)*-2ab=10>-2x21=58 Ans: (C)58

. Thevalue of k forwhich x +Kis afactorof X’ + kx’-2x +k + 4 is

4x4 4

d) None ofthese

d) None of these

a)-5 b)2 c)g

Sol: Thevalue ofk forwhichx +Kkisafactorof X’ +kx’-2x +Kk + 4

f(-k) =(Kk)’+k(-k)*-2(-K)+k+4=0
—3k+4=0
=3k=-4

=k= 3 Ans: (D) None of these

(4
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1
10. x* +— =62 thenthe value of x4+i4:

X X
a) 3842 b) 3840 c) 3838 d) None ofthese
Sol: x’+ % =62 (Squaring both side)
1 2
= (xz +x—2j =627 [(a+b) =a’+b’+2ab]
s 1 , 1 s 1
=>x +—+2xx"+—=3844 —=x +?:3844—2:3842 Ans: (A) 3842
X X

. Say True or False.

1. 3X3-5X+6isapolynomial of degree 2. [ False ]
2. Everypolynomialis a polynomial of degree 2. [ False ]
3. Everypolynomialis atrianomial. [ False ]
4. Apolynomial may have more than one zeros. [ True ]
5. The number of zeros of a polynomial is the degree of the polynomial. [ True ]
6. ThegraphofthepolynomialX2-4crossesthexaxisin2points. [ True ]
7. The zeros of the polynomial x’-1are2and-2. [ False ]
8. Whenx’-1isdivided by x -1 the reminderis 1. [ False ]
9. Whenx’+1isdivided by x + 1 the remainderis 0. [ True ]
10. The sum of zeros of the polynomial X -1is 1. [ False ]
lll. Match the following.

1. x°-1 [ D] a@+D)E-x+1)

2. x°-1 [ E ] b.(XZ-X+1)(X2+X+1)

3. x°+1 [ A ] cE+DER-DE +1)

4. x'-1 [ C ] dE+D(x-1)

5. X -X +1 [ B] ee@1DE+x+1)

IV. More than one option correct:

1. Factors of polynomial 12x*-7x+1are: Ans: A,B
a)(3x-1)4x-1) b)(4x-1)(3x-1) c)(4x-1)(3x+1) d) None of these

2. Which of the following polynomial has a degree 3? Ans: A,B
a)2x’-5x*+ax+Db b)6x°-11x*+kx-20 c¢)3x+4 d) None of these

(5)



V.

Which of the following are false? Ans: B,D
a) Highest power of the variable in a polynomial is the degree of the polynomial

b) Degree of zero polynomial is always defined.

c)Apolynomial of degree one is called alinear polynomial.

d)Apolynomial of degree two is called a constant polynomial

Zeros of the polynomial x(x + 7) are Ans: A, C

a)-7 b)7 c)0 d) None ofthese
Which of the following are polynomials? Ans: A,B,C
a)xX’+4x*+5x+1 b)x’+ 5%’ +2 c)x-2+4 d) None of these

Reason Type Questions:

Instruction: The questions given below, consists of two statements viz Statement-1 (assertion) and

1)

2)

3)

4)

VL.

. Check whether -2 and 2 are the zeroes of the polynomial x*- 16.

Statement-2 (reason). Use the following key to choose appropriate answer.

(a) Both statements are correct and Statement-2 is the correct explanation of Statement-1.
(b) Both statements are correct but Statement-2 is not correct explanation of Statement-1.
(c) Statement-1 is true & Statement-2 is false.

(d) Statement-1 is false & Statement-2 is true.

(e) Both the statements are false.

Statement1 : Iff(x) =x’ + 6x” + 4x + 8 is divided by x + 2 the remainder will be 0.

Statement2 : f(2)=0 Ans: E
Statement1 : x’+1isamultipleofx +1

Statement2 : x’-1=(x-1)(x*+x+1) Ans: B
Statement1 : iff(x) =x"-1isdivided by x + 1, the remainder will be 0.
Statement 2 : iff(x) =x"-1then f(-1)=0 Ans: A
Statement1 : ifx +y=10and xy=10thenx*+y*=100

Statement2 : X’ +y’ = (X + Y)(Xy) Ans: E

Very short answer questions.

Ans: p(x)=x-16
p(-2)=(-2)*-16=16-16=0
p(2)=2*-16=16-16=0
Yes,-2 and 2 are the zeroes of the polynomial x*- 16

(8)



2. Findthe quotientand remainder by dividing x*-1 by x- 1.
Ans: x*+x +1 <« Quotient

- +

0 < Remainder

3. Check whether-2 and 3 are the zeroes of the polynomial x*- x - 6.
Ans: p(x)=x'-x-6
p(-2)=(-2)*-(-2)-6=4+2-6=0
p(3)=3°-3-6=0
Yes,-2 and 3 are the zeros of the given polynomial.
4. Find the value of f(3) if f(x) = 3x"- 2x + 2.
Ans: f(x)=3%"-2x+2
f(3)=3x3"-2x3+2=23
5. Factorize: X*-y*-4xz +47°.
Ans: X'-y'-4xz+47°=(x-22)*-y' = (X-22+Y)(X-2Z-Y)
6. Factorize: 49x"+ 70Xy + 25y
Ans: 49x’+70xy +25y°=(7X)*+ 2 x 7X x 5y + (5y)*= (7X + 5b)*= (7x + 5b) (7X + 5b)
7. Findthe zeros of the polynomial p(x) = X*+ 5X + 6.
Ans: p(X)=x’+5x+6
=X’+3X+2X+6
=X(xX+3)+2(x+3)
=(x+2)(x+3)
S X+2=0o0orx+3=0
=>X=-2 orx=-3
Sothe zeros of p(x) are -2 and -3
8. Find the zeros of the polynomial p(x) = x*+ 3x - 4.
Ans: p(x)=x’+3x-4=(xX+4)(x-1)
Sothe zeros of p(x) are -4 and 1
9. Find the zeros of the polynomial p(x) = 6x°- 7x - 3.
Ans: p(x)=6x"-7x-3=(2x-3)(3x+1)
Sothe zeros of f(x) are 3/2and 1/3
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10. Find the quadratic polynomial for the zeroes Y2, 3/2, givenin each case.
Ans: a=7,=3/2

the equationis X*- (o + )X + op

x’ —(l+§jx+lxg =x’ —2x+é =4x" —8x+3
2 2 2 2 4
VII. Short Answer Questions.
1. Evaluate the following products without multiplying directly.
i)103 x 107 ii) 104 x 96
Ans: i)103x107=(105-2)(105+2)=105"-2*=11025-4=11021
i) 104 x 96 =(100 +4) (100-4)=100?-4"= 10000 - 16 = 9984
2. Factorize: 6a’b’x-48abx + 96x
Ans: 6x(a’b’*-8ab +16)=6x(ab +4)*
3. Factorize: 4x> —4./3x +3°
Ans: 4x>—43x+3

= 2((2x)? —2x2xx "3 +3°
=2(x—/3)?
4. Factorize:12(a+1)*-25(a+1)(b+2)+12(b +2)’
Ans: 12(a+1)*-25(a+1)(b+2)+12(b+2)’
Leta+1=x and b+2=y

=12x*-25xy + 12y = 12x*- 16xy - 9xy + 12y* = 4X(3X - 4y) - 3y(3X - 4y)
=(3x-4y)(4x-3y) (Substitutingxvaluebya+1andyvaluebyb+2

=(Bx@+1)-4x(b+2)@Ax@+1)-3x(b+2))
=(3a+3-4b-8)(4a+4-3b-6)=(3a-4b-5)(4a-3b-2)

5. Findthe zeroes of the quadratic polynomial and verify the relationship between the zeroes and

the coefficients.

)x*-2x-8 i)4x*-4x+1 jii) 6x*-3-7x

Ans: i) xX*-2x-8=X"-4x+2X-8=X(X-4)+2(x-4)=(x-4)(x+2)
sothezerosare4and-2

i) 4x*-4x+1=4x"-2x-2x+1=2x(2x-1)-1(2x-1)=(2x-1) (2x-1)

sothe zerosare % and Y.

i) 6x*-3-7x=6x*-7x-3=6X"+2x-9x-3=2x(3x+1)-3(3x+1)=(3x +1)(2x-3)

sothezerosare-1/3and 3/2.

(&)



6. Findthe quadratic polynomial for the zeroes o,  givenin each case.
i)2,-1 i) /3, -3 iii) Va, -1 iv) 2, 3/2
Ans: i) a=2, p=-1
Quadratic polynomial  =x*-(a.+B)X+af=0
=X-2+-1)x+2x-1=0

=xX-x-2=0

i) a=+3, p=—+3
Quadratic polynomial  =x*-(a.+B)X+af=0
=X -(3+-V3)x+3x-13=0
=x°-3=0
iii) o=1/4, p=-1
Quadratic polynomial  =x*-(a+B)X+aB=0
:xz—(%—lj)w%x—l:O
SN C
4 4

= 4x*+3x-1=0
iv)a=%, p=3/2

Quadratic polynomial  =x*-(a+B)X+aB=0

= 4x* -8x+3=0
7. Divide the polynomial X*- 3x* + 5x - 3 by X*- 2 and find the quotient and remainder.

Ans: xX-3 < Quotient
X -2|x*-3x*+5x-3
x° -2X
-3x*+7x-3
- 3% +6

+

7x-9 <« Remainder
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8. Findthevalueofa’+Db’+c’-3abcgiventhata+b+c=10anda’+b*+c’=83.

Ans: a+b+c=10; a’+b’+c’=83
- 2(@ab+bc+ca)=(a+b+c)-(a*+b*+c*)=102-83=17
—ab+bc+ca=17/2=8.5
=a’+b’+c’-3abc=(a+b+c)@+b’+c*-(ab+bc+ca))=10x(83-8.5)=745

9. Checkwhether 7 + 3xis afactor of 3x° + 7X.

Ans: 7+3x=0
_ -7
=X= 3

f(x)=3x*+7x

f(—_7):(—_7j3+7[—_7j=_£_£ _784
3 3 3 27 3 27
So7+3x isnotafactor of 3x° + 7x
10.IfA=x’,B=4x+x-1,C=x+1, thenfind (A-B)(B-C).
Ans: a=x’ b=4x’+x-1 c=x+1
(@a-b)(b-c) =(x*-4x’-x+1)(4x*+x-1-x-1)
=(x’-4x*-x+1)(4x*-2)
=4x°-16x"-4x’+4x"-2x°- 8x* + 2X - 2
=4x’-16x"*-6x’-4x"+ 2X - 2

VIIl. Long Answer Questions.

1. Findthe zeroes of the polynomial 2(x + 3)* + 9(x + 3).

Ans: 2(x+3)+9(x+3)=(x+3)(2x+6+9)=(x+3)(2x + 15)
x+3=0 or 2x+15=0
x=-3 or x=15/2=7.5
Sothe zeros of the polynomial are-3 and-7.5

2. Showthat 3x-2is afactorof 3x° + x*- 20x + 12.

2

Ans: if3x-2=0 =thenx= 3

f(x) =3x*+x*-20x+12

3 2
43 2] a(3
3 3 3
88 (8]
9 So 3x-2isafactorof 3x° +x*-20x + 12

(10



3. If2x’+ax”+11x +2is amultiple of 2x - 1 then find then the value of a.
Ans: f(x)=1f2x’+ax’+11x+2
g(x)=2x-1=0 =2x=1 =x=%
As f(x)is amultiple of g(x)
f(5) = 2(%) +a(¥2) +11(¥%)+2=0

:>1—+i+£+2:0
4 4 2
1+a+22+8_0

4

= 31+a=0
= a =-31
4. 1f2and Y2 are the zeros of the polynomial px’ + 5x + r then prove thatp =r.

Ans: f(x)=px’+5x+r therootsare2and:

The product of the roots LN p=r
p

5. Ifthe zeros of the polynomial X°-3x*+x+1area-b,aanda+bthenfindaandb.
Ans: f(x)=x’-3x*+x+1therootsarea-b,a,anda+b
sumoftheroots=a-b+a+a+b=-3/1
=3a=-3 =a=-3/3=-1
Again product of theroots =(a-b)(a+b)a=1/1
=a’-ab’=1 (Substituting a value by-1)
= (1)°-(Dxb’=1 =-1+b*=1
—b’ =2 =b= £V2
6. Ifx=4/3isarootofthe polynomial 6x’-11x*+kx - 20 then find the value of k.
Ans: ifx=4/3 isarootof6x’-11x’+kx-20
Let f(x) = 6x°-11x* +kx-20

3 2
f(3)=¢2] () +ix-20-0
3 3 3

18 176 4
9 9 3
128—-176 +12k —180

? 228
=12k -228=0 =12k =228 :>k=3=19

(11
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7. Factorize:x*+x°-7x*-X+6
Ans: xX'+x’-7x*-X+6
Herewehave p(x) =x'+x’-7x*-x+6 (say)
Here we have constant term 6
and coefficientofx4 is1,
So, the factors of constanttermi.e.6 are+1,+2,+3, +6
Case 1: Putx =1 and checkifthat satisfied our equation x* + x°- 7x*-x + 6
P(D)=1)"+(1)’-7(1)*-1)+6
=1+1-7-1+6
=0
So(x-1) isafactor ofthe given equation p(x).
[Factor theorem,iff(a) =0, then(x-a) isafactor of polynomial f(x) ]
Case 2:Putx=-1 and checkifthatsatisfied our equation, x*+x’-7x*-x+6
P(-1)=(-1)"+(-1)’-7(-1)*-(-1) +6
=1-1-7+1+6
=0
So(x+1)isafactor of the given equation p(x).
Case 3:Putx=2 andcheckifthatsatisfied our equation, x*+x’-7x*-x+6
P(2)=(2)'+(2)’-7(2)*-(2)+6
=16+8-28-2+6
=0
So (x-2)isafactor of the given equation p(x).
Case4:Putx=-2and checkifthatsatisfied our equation, x*+x*-7x*-x + 6
P(-2)=(-2)"+(-2)’-7(-2)*-(-2) + 6
=16-8-28+2+6
=-12
#0
So (x+2)isnot a factor of the given equation p(x).
Case5: Putx=-3and checkifthatsatisfied our equation, x*+x*-7x*-x + 6
P(-3)=(-3)"+(-3)’-7(-3)*-(-3) + 6
=81-27-63+3+6
=0
So (x+3) isafactor of the given equation p(x).
Sowe have, the factors of x*+x*-7x*-x+6 are (x-1)(x+1)(x-2)(x+3)

(12



8. In adivision algorithm, the divisor is X’ + 3, quotient is X - 1 and the remainder is 6. What is the
dividend?

Ans: dividend =divisor x quotient + remainder
=(x’+3)x-1)+6=x"-X"+3x-3+6=x"-X’+3x+3

> = GOLD PACKAGE

I. Choose the correct answer.

1) Ifwe divide 3y*-y’ +12y*+ 2 by 3y’ - 1 the remainderis

a) ZJFQ b) _Z+Q c) . D d)None of these
3 3 3 3 3 3
Ans: (B)

v - (1/3)y + (13/3) < Quotient
3y*-1[3y*-y* + 12y° + 2
3y -y
-y’ +13y° + 2
-y +@3)y
13y* -(1/3)y + 2
13y -(13/3)

-(1/3)y +(19/3) <« Remainder
I VA S VAR R B VAR S
2) [ b]( bJ( b}[ bj _
a) a+b’ b)a-b c)a-b d) None ofthese
ns: (C) v v v
(08+b8J[a8—bgl[a4+b4J[a2+b2j
I A AV T
=|a®-b* [a4+b4j(a2+b2j
1o
a2+b2J

A VAN T
=|a*—->b* | a* +b*

N— ~N




3)

4)

2
1 1
(x——j =x’+x+— thanthe value of
X

X
a) -2 b) 2 C)2x
Ans: (A) 1) , 1
(x——J =X +x+—2
X X
:>x2+L2—2:x2+x+L2
X X
:>x2+iz—2—x2—x—iz20
X X
= -x=2=x=-2
Factors of x*-7x + 12 are:
a)(x-3)x+4) b) (x-3)(x-4) c)(x+3)(x+4)
Ans: (B)
X -7x+12
=x"-3x -4x+12

=xX(x-3)-4(x-3)=(x-4)(x-3)

If X =2 and y =-1then the value of X + 4xy + 4y"is:

a) 0 b) 1
Ans: (A)
x=2andy=-1
X+ 4xy + 4y
=2 +4x2x-1 +4x(-1)*
=4-8+4=0

Factors of X’ - 3x*- 10X + 24 are:

a)(x-2)(x+3)(x-4) b)(x+2)xX+3)(x+4)

Ans: (A)
x°-3x*-10x + 24

=x’+x*-6X-4x*-4x+24

=x(xX*+X-6)-4(x*+Xx-6)

=(x-4)(X*+X-6)
=(x-4)(xX*-2x+3%X-6)

=(xX-4)(xEx-2)+3(x-2))

=x-4)xX+3)(x-2)

(9

c)-1

c)(x+2)(x-3)(x-4)

d) None of these

d) None of these

d) None of these

d) None of these



7) The value of aandb so thatthe polynomial x*- ax’-13x + bis divisible by x + 1 and x - 3 are:
a)a=15,b=3 b)a=0,b=-12 c)a=-3,b=-15 d) None of these
Ans: (C)

Sol: letf(x)=x’-ax*-13x+Db
As the polynomial X°- ax’- 13x + bis divisible by x + 1 and x - 3
f(-1)=(-1)’-ax(-1)*-13x(-1) +b=0 - 1)
F(3)=3’-ax3"-13x3+b =0 - (2)
f(-1)=1(3)
= (-1)’-ax(-1)*-13x(-1) +b=3-ax3*-13x3+b
=-1-a+13+b=27-9a-39+b
—-a+b+9a-b=-12-12
—8a=-24
—a=-24/8=-3
Now substituting a value by -3 in equation (1)
(-1)*-ax(-1)*-13x(-1)+b =0
=-1-(-3)+13+b=0

=15+b=0
=b=-15
8) Factorsofa’-b+ab-aare:
a)(a-b)a+1) b)(a+b)(a-1) c)(a-b)@a-1) d) None of these
Ans: (B)
Sol: a’-b+ab-a =a’+ab-a-b =a(a+b)-1(a+b)=(a-1)(a+b)

9) Ifonefactorofa(x+y+z)+bx+by+bzis(x+y+z)thenthe otherfactoris:
a)ax+ay+az b)bx + by +bz c)bx+by-bz d) none ofthese
Ans: (D)None ofthese

Sol: a(x+y+z)+bx+by+bz

zax+y+z)+bx+y+2z)
=(a+b)(x+y+2z)

10) If 2x* + xy - 3y* + X + ay - 10 = (2x + 3y + b)(x - y - 2) then the value of a and b are:
a)-11and5 b)1and-5 c)-1and-5 d) none of these
Ans: (D)None ofthese

Sol: 2x°+xy-3y’+x+ay-10=(2x +3y +b)(X-y-2)

= 2X’+Xy -3y’ +X +ay-10 = 2Xx*- 2Xy - 4x + 3xy - 3y’ - 6y +hx - by - 2b
= 2X’+Xy -3y’ +X+ay-10=2x"+xy -3y’ +(b-4)x- (b + 6)y-2b

(15



Comparing the coefficients of X,y and constants will get:

b-4=1......... (1)
-b+6)=a.......... (ii)
-2b=-10.............. (ii1)
Fromeq(1), we get
=b=5

Now putbineq(2), we get
=-(b+6)=a

=a=-11

From eq(3),we get=-2b=-10
=b=5
Hence values of a,bare-11,5

. Choose the correct answer. (More than one answer)

If the zeros of the quadratic equation are 11 and 2, what is expression?

a)x*-13x+22 b)x*-11x +22 C)2x*-26xX +44 d) x*+13x-22
Sol: a=11, =2
Quadratic equation =xX"-(a+B)X+af=0

=X -(11+2)x+11x2=0
=X’-13x+22=0 (Multiplying both side by 2)
—2xX°-26X+44=0 Ans:(A),(C)
If f(x) = 2x° - X*- 2X + 1 then the zeros of the polynomial are
a)a b)1 c)-"% d) None of these
Sol: 2x’-x"-2x+1=0
=Xx(2x-1)-12x-1)=0
=x-12x-1)=0 = x*-1=0 or 2x-1=0
=x=1 or x=% Ans:(A),(B)

If the zeros of the quadratic polynomial ax” + bx + ¢, a = 0 are equal, then

a) cand a have opposite signs b) c and b have opposite signs
c)cand a have same signs d) cand b have same signs

Ans: (B),(0)

What are the zeros of the polynomial 6x*- 7x - 3?

a)3/2,-1/3 b)3/2,1/3 c)-3/2,1/3 d)1.5,-1/3

Sol: 6x°-7x-3=0 =6%x*-9x+2x-3=0 = 3x(2x-3)+1(2x-3)=0
(Bx+1)(2x-3)=0 = 3x+1=0 or2x-3=0 =x=-1/3 orx=3/2 Ans:(A), (D)

(18)



5) The zeros of the polynomial x*- 3x° + 6x -4
a)2 b) —~/2 c) 3 d) None of these
Sol: x'-3x°+6x-4=0
=X'-X-2X+2X-2X’+2X" +4x-4=0
=X(X’-X-2X+2)-2(x*-x*-2x+2) =0
=(x-2)(x°-x*-2x+2)=0
=(x-2)(X’(x-1)-2(x-1))=0
=((x-2)(x*-2)(x-1)=0
X-2=0 or x’-2=0 or x-1=0
=XxX=2 or x=+2 or x=1 Ans:(A), (B)
lll. Answer the following questions.
1) Ifp(x) =x"-4x + 3, evaluate: p(2) - p(-1) + p(¥2)
Ans: p(x)=x*-4x+3
p(2)=22-4x2 +3=-1
p(-1)=(-1)*-4x-1+3=8
p(%2) = (Vo) -4xYa+3=1/4+1=5/4
- p@2)-p(-1) +p(¥2) =-1-8+5/4=-9+5/4=-31/4
2) Findthe zeros of the polynomial x*- 1
Ans: x'-1=0
=x)*-(1%*=0
=x+1)x*-1)=0
S>E+1D)E-1DE+1)=0
L X+1=0 or x-1=0 or x+1=0
=x=-1 orx=1 orx=-1
3) Withoutactual division, prove that 2x*- 6x° + 3x* + 3x - 2 is exactly divisible by X*-3x+2.
Ans: p(x)=2x"-6X’+3x"+3x-2
q(x) = x*-3x+2 = (x-2)(x-1)
P(2)=2x2%-6x2° +3x2° +3x2-2=0
p(1)=2x1"-6x1>+3x1°+3x1-2=0
so p(x) is divisible by q(x)

@



4) Findthe value of (x4 _%j if (X_L) _4
X

X

Ans: (x—lj=4 (ﬁ_%)
X X
1

St o16+2=18 =18x+/20 x4
* = 144+/5
:>(x+l) ~2-18
X
—x+ =20
X
a’ l b’

5) Fact — =t
) Factorize: w3 00

Ans: a Ly > _(ijz_z £X£+(£T
Coapr 3 94> \2b 2b 3a \3a
G2t
2b 3a 2b 3a \2b 3a

6) Factorize: a(b*-c?) +b(c*-a* +c(a*-b%

Ans: a(b*-c*)+b(c’-a”) +c(a’-b%)
=ab*-ac’+bc*-ba’+ca’-cb’*
=ab’-a’b+ca’-c’a+bc*-bc
=-ab(a-b)-c’(a-b)+c(a+b)@a-b)
=(a-b)(-ab-c’+ac+bc)
=(a-b)(-ab+ac-c’+hc)
=(a-b)(-a(b-c)+c(b-c)) =(a-b)(b-c)(c-a)

7) Factorize:a’(b-c)+Db’(c-a)+c’(a-b)

Ans: a’(b-c)+b’(c-a)+c’(a-b)=a’b-a’c+b’c-b’a+c’a-c’b
=a’b-ab’-a’c+b’c+c’a-c’b=ab(a’-b’)-c(a’-b’)+c’(a-b)
=(a-b)}{a’(b-c)+ab(b-c)-c(b+c)(b-c)}=(a-b)(b-c)(a2+ab-bc-c2)
=(@-b)(b-c)(a-c)(a+b+c)

(18)



8) Factorize: ab(x*-y*) + xy(b*-a%
Ans: ab(x*-y*) +xy(b*-a’)
=abx’-aby’ +xyb’-xya’
=ax(bx-ay) +yb(bx-ay)
=(bx-ay)(ax +yb)
9) If (x+ lj =6 thenfind the value of (x3 + %)

X

Ans: (f +i3j=(x+lj{x+l) —3}:6(62 -3)=198
X X X

10) Find the value of m if 16x"* - 24x’ + 41xX*-mx + 16 is a perfect square.

Ans: let16x"-24x’+41x’-mx+16 = (ax’+bx + ¢)’
=16x"-24x’+41x’-mx + 16 = a’x* + b’x* + ¢’ + 2abx’ + 2bcx + 2acx
[(@+b+c)2=a’+b’+c’+2ab+2bc+2ca]
= 16x"-24x’+41x’-mx + 16 =a’x" + 2abx’ + (2ca + b)x’* + 2bcx + ¢*

2

Comparing the coefficient of x on both sides, we get
c’=16soa=4

c’=16soc=4

2ab=-24s0b=-3

2bc=-msom=24

(19



B2 70 AF) LINEAR EQUATION WITH TWO VARIABLES

. Multi choice Questions:

1. 1f(2,0)is a solution of the linear equation 2x + 3y =k, then the value ofk is
a)4 b)6 c)5 d) None ofthese
Sol: (2,0)is asolution of the linear equation 2x + 3y =k
.. X=2andy=0
2x+3y=k =2x2+3x0=k = k=4

2. Which of the following system of equations has infinitely many solutions:

a)5x-4y=20, 7.5x-6y=30 b)2x-3y=5,3x-4.5y="7.5
c)x+5y-5=0,3x+7.5y-4.5=0 d)None of these
Sol: To have infinitely many solutions, it must satisfy the condition

4 _b_a

a, b, ¢,

Option (a): 5x-4y=20, 7.5x-6y=30

@ _5 0.2 b 4.2 ¢ 20 2
a, 75 75 3 b, -6 3 c, 30 3
=4 by =4 (Infinitely many solutions)

a, b, ¢

Option (b): 2x-3y=5, 3x-4.5y=7.5
a, 2 b, -3 _30_2 ¢ _ 5 _50_2

a, 3 b, —45 45 3 ¢, 75 75 3

a_b_a (Infinitely many solutions)
a b ¢

Option (c): x+5y-5=0, 3x+7.5y-4.5=0
a1 b _ 5 50 2

S

5 -5 50 10
a, 3 b, 75 75 3 ¢, —45 45 9

=4 by (A unique solution)
a, b,
Ans: (A),(B)
3. Which of the following is not a possible solution for 2x - 5y =47?
a)(2,0) b)(7,2) c)(15,6) d) None of these
Sol: Option (A)(2,0)
2X-5y=4 =2x2-5x0=4 =4=4 (Possible solution)
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Option (B) (7, 2)

2X-5y=4 = 2x7-5x2=4 —=4=4 (Possible solution)
Option (A) (15, 6)
2X-5y=4 =2x15-5x6=4 =024 (Not Possible solution)

Ans: (C)(15,6)

4) Forwhatvalue of k the system of equations kx -y = 2, 6X - 2y = 3 has infinitely many solutions:

a)k=3 b)k=4 c)k=6 d) None of these
b
Sol: 4=2-%9 (infinitely many solutions)
a, b, ¢
Sk 1.2 (So thisis wrong)
6 -2 3

Ans: (D) None ofthese
5) Giventhat2y=-6and x-3y =13, thevalue of Xis:
a)13/9 b)4 c)19 d) None of these
Sol: 2y=-6 =y=-6/2=-3
Now using thevalue of yinx-3y=13

X-3x-3=13
=x=13-9=4
Ans: (B)4
6) Forwhatvalue of k will the equations 2x + ky =1 and 5x - 7y = 5 represent two parallel lines:
a) 14 b) 14 c) 7 d) None of these
5 5 5
Sol: 2x+ky=1
S5X-T7y=5
Ifthe abovelines are to be parallel, then 4 b—‘ 2 S
a, b, «c,
2k 1
5 -7 s
:>5k=—14:>k:_T14 Ans: (A) —%
7)Giventhat4x-3y=6andx-3y=-3, the value of yis:
a)-3 b)-2 c)2 d) None of these
Sol: 4X-3y=6 ...cccceeennn. 1
X-3Y=-3 e (2)

@D



Equation (1)-(2)
4x-3y=6
xX-3y=-3
-+ +
=x=9/3=3

Now substituting x value by 3 in equation (1)

4x-3y=6
=4x3-3y=6 =—=-3y=6-12=-6 =>y=-6/-3=2
Ans: (C)2
8. Thelines3x-2y=1,4x+3y=7andx=1intersectin:
a)one point b) two points c¢) infinite number of points d) None ofthese
Sol: Usex=1

3x-2y=1=3x1-2y=1 = -2y=1-3=-2 =>y=-2/-2=1
4x+3y=7 = 4x1+3y=7 =3y=7-4=3 =y=3/3=-1
.. Itintersectin one point
Ans: (A)One point
9. Haribought 30 stamps consisting of 20 paise and 30 paise stamps. Given that the stamps cost
Rs. 7.80 altogether, how many 20 paise stamps did he buy?
a)i12 b) 14 c)10 d) None of these
Sol: Letnumber of20 paise stamps=x
. Number of 30 paise stamps = 30-x
Total amount of 20 paise stamps =x x 20 = 20x paise
Total amount of 30 paise stamps = (30-x) 30 =900 - 30x paise
Given that the stamps cost Rs. 7.80 (780 paise) altogether.
- 20x+900-30x="780
=-10x=780-900=-120
=x=-120/-10=12
Number of 20 paise stamps =12
Ans: (A)12

10. Linear equation 2x+ 3 ="7s:
a)paralleltox-axis  b)paralleltoy-axis c)passesthroughthe origin d)None ofthese
Ans: (B)Parallel to y-axis

@



Say True or False.

. Alinear equation ax+by+c=0 where a, b, c are real numbers (a, b = 0), has an unique solution.

2. Alinear equation ax + by + ¢ = 0 where a, b, c are real numbers and a = 0, the solution line will

© N O O ko

10.

be parallel to the X axis.
We cannot draw a graph of the solution to a linear equation with two variables.

We cannot get a solution graphically to a pair of linear equations with two variables.

The line of the equation X = a is perpendicular to the x-axis.

Theline of the equation y = a is parallel to the xX-axis.

The points (3,0), (5,0) and (0,6) lie on a straight line.

In a system of two linear equations, if 4@ =ﬁ 5 then the system has infinite number of

. a, b, c
solutions. o
: : . a b ¢ . :
In a system of two linear equations, if — = b—‘ =—- then the system has a unique solution.
a, > G

The equation x =0 represents the X axis.

Ans: 1)true 2)true 3)false 4)false 5)true
6)true 7)false 8)false 9)false 10)false

. Match the following.

X=4andy=5 [ B ] a)paralleltoeachother
2x+3y=4and4x+6y=>5 [ A ] b)perpendiculartoeachother
X+2y=1land3x+6y=3 [ D ] c)uniquesolution

y=mX [ E 1 d)infinite solutions
X+2y=1land2x+3y=5 [ C 1 e)passesthroughorigin

. More than one answer type questions.

. Giventhatx+2y=4and2x+y=5then

a) Thelines are parallel b) The lines are intersecting
c) Thelines are perpendicular d) (2, 1)is the solution

b
Sol: Here,ﬂ;ﬁb—1 (So, lines are intersecting)
a, >

X+2y=4 =Xx=4-2y
Substitutingxvalueby4-2yin2x+y=5
2x(4-2y)+y=5 =8-4y+y=5 =-3y=5-8=-3 —=y=-3/-3=1
Now Substitutingyvalueby 1inx=4-2y
X=4-2x1=4-2=2

Ans: B,D

23)



2. Thesystemofequations2x =y and 2x-4y=2then
a) Thelines are intersecting b) The lines are parallel
c) One of the lines passes through the origin d) Thelines are perpendicular to each other
Sol: Lx=y (y=mx;thisline passesthrough the origin)
Multiplying both side by 2

=>X=2y
=X-2y=0 e (1)
2X-4Y =2 oo (2)
Here, L =-1%-1 (so,thelinesare parallel)
a, b ¢
Ans: B,C
3. Which of the following are not the solution of the equation x - 2y =47?
a)(4,0) b)(1,1) c)(2,0) d)(6,1)
Ans: AD
4. Which of the following are the solutions of the system of the equations 3x + 4y - 2 = 0 and
6x +8y=47?
a)(-2,2) b) (-3, 3) c)(10,-7) d)(-10,7)
Sol: 3x+4y-2=0
=3X+4Y=2 i (@)
6x+8y=4 (dividing both side by 2)
=3X+4Y =2 e, (2)

Here (1) =(2)

Option A: (-2,2)

= 3x-2+4x2=2 = 2=2(0Option Aisasolution)
OptionB: (-3, 3)

= 3x-3+4x3=2 = 3#2(Option Bisnot a solution)
Option C: (10,-7)

=3x10+4x-7=2 = 2=2(Option Cis a solution)
Option D: (-10,7)

=3x-10+4x7=2 =-2=2(Option Cisnot a solution)

Ans: A,C

5. Which of the following statements are not correct?
a)Any pointon the y axis is of the form (%, 0) b) The equation of the x axisisx+y=0
c)Any point on the y axis is of the form (0, y) d) The equationy + 2 =0represents aline
Ans: C,D
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. Very short answer type questions.

. How many solutions does the pair of equations y =0 and y =-5 have?
Ans: No Solution

. Ifax+by=a’-b*andbx +ay =0, find the value of (X +y).

Sol: ax+by=a’-b’ ............... (1)

Adding (1) and (2)
ax+by+bx+ay=a’-b’
—=ax+bx+ay+by=a’-b’
=x(a+b)+y(@a+b)=a’-b’
= (x+y)a+b)=a’-b’
=(x+y)=a-b
Ans:a-b
. Forwhatvalue of k, the pair of equations 4x - 3y =9, 2x + Ky = 11 has no solution?

Sol: Nosolutionif 4 =2 .4

a, b, ¢

4_-3.9

2 k11

=4k =-6

:k:__6:__3

3 4 2
Ans: =
2

. Find whether the following pair of linear equations is consistent orinconsistent:
3x+2y=8; 6x-4y=9
Sol: Ifthepair oflinear equations has a unique solution, it is called consistent.

Aunique solution if 4, b
a, b
Here, 3 # 2 = 1.1
—4 27 =2

Ans: Consistent

. Find the value of k for which the system of equations have infinitely many solutions:
x-ky=2; 3x+6y=6
. . . a b c 1 -k 2
Sol: Infinitelymanysolutionsif —=—=—=>—-=—=—-=k=-2
a, b, ¢, 3 6 6
Ans: -2



6. Whatis the value of x which satisfies the equation 2x-(4-x)=5-x7?

Sol: 2x-(4-x)=5-X
=2X-4+X+X=5
=4x=5+4=9
=Xx=9/4

7. Forwhat positive values of 'p' the following pair of liner equations have infinitely many solutions?

px+3y-(p-3)=0; 12x+py-p=0
~(P=3) ¢

.. . . b 3
Sol: Infinitely many solutionsif . R N A
a, b, ¢ 12 p -P

. 1 x
8. Whatisthe value of x if ;+7=3

9.

Sol: =3

1 x
_+_
7 7

+x
:T=3:x+1=3><7=21:>x=21—1=20

If-4(-t) + 3t = 35 then find the value of t.
Sol: -4(-t)+3t=35 =4t+3t=35 = 7t=35 =t=35/7=5

10. If §=y-4then what is the value of y?

=y=30-4)
= y=3y-12
= y-3y=-12
= -2y =-12
-12

=>ypy=—-=6
Y -2

VI. Short answer type questions.

1.

Find the solution to the system of equations X =2 and y = 5 by drawing a graph.

2. Findthe solution to the system of equations X =-1 and y = 3 by drawing a graph.

3. Draw the graph of the equation 5x + 4y + 20 = 0. From the graph find the co-ordinate of the

pointwheni)x=0 ii)y=-5

(26)



4. Solve the system of equations by elimination method: 3x=y+5; 5x-y=11

Sol:

3X=y+5
=3X-Y=5 e (@)
5X-y=11 oo, (2)

Subtracting (1)-(2)

3x-y-(5x-y)=5-11

=3x-y-(5x-y)=5-11

=3X-y-5X+y=-6

=-2X=-6 =>X=-6/-2=3

Now substituting x value by 3 in equation (1)
3X-y=5 =>3x3-y=5

=-y=5-9=4 =y=4

x,y)=(3,4)

5. Solve the following pair of equations using formula: 49x+51y=499; 51x+49y=501

Sol:

49x +51y=499; 51x+49y=501

_499%x51-501x49 25449 —24549

49x49-51x51

_ b, —by _ 449, — 64
a,b, —a,b, ab, —a,b,
_ 51x501-49%x499  25551-24451
49%x 49 -51x51 2401-2601
1100 11 900
X=——=——-=-55 > y=——=
-200 2 -200

6. Findthetwonumbers whose sumis 75 and difference is 15.

Sol:

Letthe two numbers xandy.

Adding (1)and (2)

X+y+x-y=75+15

=2x=90 =x=90/2=45

Substituting x by45 in equation (1) we get
45+y=75

—=y=75-45=30

Two numbers are 45 and 30

@)
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7. Find the value of a. and B for which the following pair of linear equations has infinite number of
solutions: 2x+3y=7; oX+(a+p)y=28

Sol:

Sol:

2x+3y=7; ax+(a+py=28

Ifthe pair oflinear equation has infinite solutions then a_b_a
ERE R s 7 s
o (a+p) 28 (8+7B) 28
2_7 o s = 56+7B =84
o 28 = 7B =84-56=28

=a=56/7=8 B =28/7=4

8. Solve the following pair of linear equations by the substitute method: x + 2y =2; x-3y=7

X+2y=2

=X=2-2y

Substitutingx by 2-2yinx-3y=7

xX-3y=7

=2-2y-3y=7 =-5y=7-2=5 —=y=5/-5=-1

X=2-2y

=X=2-2x-1=2+2=4

x,y)=(4,-1)

9. Aman earns Rs. 600 per month more than his wife. One-tenth of the man's salary and 1/6th of
the wife's salary amountto Rs. 1,500, which is saved every month. Find theirincomes.

Sol:

Lettheman’ssalary=xand thelady’ssalary=y

A man earns Rs. 600 per month more than his wife.

S X=y+600

One-tenth of the man's salary and 1/6th of the wife's salary amount to Rs. 1,500

~ 221500
10 6

N 3x+5y
30
= 3x+5y =1500x30 =45000

= 3x+5y =45000

Substitutingx by y + 600

= 3(y+600) + 5y =45000 = 3y + 1800 + 5y =45000

= 8y=45000-1800=43200 = y=43800/8 =5400
x=y+600=5400+600=6000

The man’s salaryisRs. 6000 and the lady’s salary is Rs. 5400

(28)
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10. 7x-5y -4 =0 is given. Write another linear equation, so that the lines represented by the pair
are parallel to each other.
Sol: 7x-5y-4=0

Parallel lines if S
a, S

.. the otherlinear equation can be 14x-10y+3=0

b ¢
.4

VIl. Long answer type questions.

1. 10 students of Class-X took part in a mathematics quiz. If the number of girls is 4 more than the
number of boys then, find the number of boys and the number of girls who took partin the quiz.

Sol: Letthenumberofgirls=x
The number ofboys=y
Number of girlsis 4 more than the number of boys.
LX=y+4
Total students took partin a mathematics quiz =10
S X+y=10 (substituting x by y +4)
=>y+4+y=10=2y=10-4=6
=>y=6/2=3
X=y+4 =>x=3+4=7
Number of girls 7and number of boys 3

2. 5pencils and 7 pens together cost 50 whereas 7 pencils and 5 pens together cost 46. Find the
costof one pencil and that of one pen.

Sol: Letcostofapencil=x
Costofapen=y
5pencils and 7 pens together cost 50

S5X+T7Y=50 i, (@))
7 pencils and 5 pens together cost 46
STXASY =46 e (2)

Equation (1) x5-(2)x7
Eq:(1) 25x+35y=250
Eq:(2) 49x+35y=322

=-24x=-72
=x=-72/-24=3

(29



Substituting x by 3 in equation (1) we get

5x3+7y=50

=7y=50-15=35 =y=35/7=5

The cost of a penis 5 rupeesand the cost of a pencilis 3 rupees.

3. Half the perimeter of a rectangular garden, whose length is 4m more than its width, is 36m.
Find the dimensions of the garden.

4.

Sol:

Letthelength of the garden=xm.
Width ofthe garden =y m.

Halfthe perimeter of arectangular garden is 36 m.

Lengthis4 m more thanits width.

L X=y+4

Substitutingx by y +4in equation (1)
y+4+y=36

=2y=36-4=32 =y=32/2=16
X=y+4

=x=16+4=20

.. Length of the rectangular garden is 20 m and width is 16 m.

In X class, if three students sit on each bench, one student will be left. If four students sit on
each bench, one bench will be left. Find the number of students and the number of benches in
that class.

Sol:

Letthe number of students =x

Number ofbenches=y

Ifthree students sit on each bench, one student will be left.
~x=3y+1

If four students sit on each bench, one bench will be left

L X=4y-4

S 3y+1=4y-4

=3y-4y=-4-1 =-y=-5 =y=5

X=4y-4

=X=4x5-4=16

Number of students =16 and number ofbenches=5

(30)



5. Theratio of incomes of two persons is 9 : 7 and the ratio of their expenditures is 4 : 3. If each of
them manages to save 2000 per month, find their monthly income.

Sol:

Letthe two personsincome arexandy
Theratio ofincomes of two personsis9:7

. £:2:7x:9y:x:9—y
7 7

y
The ratio of their expenditures is 4 : 3. And Each of them manages to save 2000
per month.
o X2000 4, 7y—3(9—yj —2000=> y = 14000

y—2000 3 7

L9y _9x14000 _ o000

7 7
Two personsincomes are Rs. 18000 and Rs. 16000.

6. The sum of a two digit number and the number obtained by reversing the digits is 66. If the
digits of the number differ by 2, find the number. How many such numbers are there?

Sol:

Letthe tens place digit of the number =x

The unit place digit of the number=y

Thenumber=10x+y

Thereverse number =10y + x

The sum of a two digit number the number obtained by reversing the digitsis 66.
2 10x+y+10y +X=66

=11x+11y=66

SX+Y=6.iiiiiiiene, 1)

Digits of the number differ by 2
=X-V=2 i, (2)
Equation (1) +(2)

X+y+X-y=6+2

=2X=8 =>x=8/2=4

Substitutingxby4in equation (2)

4-y=2

=>-y=2-4=-2 =>y=2
-.thenumber=10x+y=10x4+2=42

There are 2 such numbers. They are 42 and 24.
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7. Two angles are complementary. The larger angle is 3° less than twice the measure of the
smaller angle. Find the measure of each angle.

Sol: letthetwocomplementary anglesarexandy
xislarger angle and yis smaller angle.
Thelarger angle is 3°less than twice the measure of the smaller angle.
x=2y-3
xX+y=90 (xandyare complementary angles)
=2y-3+y=90 (substitutingxby 2y-3)
=3y=90+3=93
=y=93/3=31
x=2y-3=2x31-3=59
Two angles are 50° and 31°.

8. An algebra textbook has a total of 1382 pages. It is broken up into two parts. The second part
of the book has 64 pages more than the first part. How many pages are in each part of the
book?

Sol: Analgebratextbook hasatotal of 1382 pages.
Itis broken upinto two parts.
Letthe first part contains pages =x
Second part contains pages=y
LXHAY=1382 i, @))
The second part of the book has 64 pages more than the first part.
LY=X+64
Now substituting y by x+64 in equation (1)
X+X+64=1382
—=2x=1382-64=1318
=x=1318/2=659
y=X+64=659+64=723
9. Achemist has two solutions of hydrochloric acid in stock. One is 50% solution and the other is
80% solution. How much of each should be used to obtain 100ml of a 68% solution.
Sol: Firstsolution contains 50% acid.
Second solution contains 80% acid.
Letxml of 1st solution and y ml of second solution are added.
Thenx+y=100 ................... (@)
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50x , 80y
100 100

:>£+4—y:68
2 5

68

S5x+8y
10
= 5x+8y =0680................ (2)

=68

Equation (1) x 5 = 5x + 5y = 500
Equation (2) = 5x+ 8y =680

) -
-3y =-180
- y=-180/-3=60
Substituting y by 60 in equation (1)

x+60=100

=x=100-60=40

.. Quantity of first solution =40 ml
Quantity of second solution =60 ml

10. Solve the following equations. Y5 and 2-2 =6
7 3 2 9
Sol:
X,V _s X_V_g
7 3 2 9
:>3x+7y:5 :>9x—2y:6
21 18
=3x+7y=105.............. ) =9x-2y=108................. (2)

Equation (1) x 2 = 6x + 14y =210
Equation (2) x 7 = 63x - 14y = 756
(+)
69x = 966
= X =966/69 = 14

Substituting x by 14 in equation (1)
3x14+7y=105

= 7y=105-42=58

—=y=58/7=8

x=14andy=8

(33



I
1.

b GOLD PACKAGE

Choose the correct answer.
Giventhat5m-k=4and 3m -5k =-24, the value of mis:

a) — - b)-2 c)2

Equation (1) x5 = 25m-5k =20

Equation(2) = 3m-5k=-24
D+ *
22m =44
> m=44/22=2

The value of m=2.

Ans:(C)2

d) None of these

If the places of last two digits of a three digit number are interchanged, a new number greater
than the original number by 27 is obtained. Find the difference between the last two digits of

d) None of these

d) None of these

that number.
a)6 b)3 c)8
Sol: Letthe hundred place digit = x; Tens place digit =y, Unit place digit=z
The number=100x+10y+z
Last two digits of the three digit number interchanged.
The new number = 100x+10z+y
The new number is greater than the original number by 27.
-.100x+10z+y=100x+10y +z + 27
=100x+10z +y-100x-10y-z =27
=9z-9y=27 =z-y=27/9=3
The difference between last two digitsis 3
Ans: (B)3
Given that ix 4 2, find the value of x:
a)3 - b)-3 c)-2
Sol: 3*-4_,
4x -3

=3x-4=24x-3)=3x-4=8x-6=>3x-8x=—-6+4

:>—5x=—2:>x=§

Ans: (D)Noneofthese

€2



4. Aboy was asked to multiply a certain number by 53. Instead he divided it by 53 and got his

answer to be less than the correct one by 5616. The number to be multiplied was:
a)53 b) 106 c) 159 d) None of these
Sol: Letthe certain number=x

Aboy was asked to multiply a certain number by 53.

The correctresult = 53x

Instead he divided it by 53

The wrong result = x/53

He got his answer to be less than the correct one by 5616

s 53x = 45616 535 = 201048
53 53
= 53xx53=x+297648 = 2809x — x = 297648
= 2808x=297648 = x = 297648 106
2808
The numberto be multiplied was 106
Ans: (B)106
5. if7p+3=3(5-p),thenp=

a)3 b)2 V4 C) 1% d) None of these

Sol: 7p+3=3(5-p)

=7p+3=15-3p=7p+3p=15-3
=10p=12 =p=12/10= 1%
Ans: (C)l%

6. Whatare the number of integer solutions of the equation 7x + 3y =123, forx,y > 0?
a)3 b)4 c)5 d) None of these
Sol: 7x+3y=123
=7x=123-3y
_123-3y
ST

=X

Ans: (C)5
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7) The difference between two numbers is 5 and the difference of their square is 65. The larger
numberis:
a)9 b)10 c) 11 d) None of these
Sol: Letthelargernumber =xand the smaller number=y
The difference between two numbersis 5

The difference of their square is 65
=X-y'=65 = (X+y)(X-y)=65
=X+y=65/5=13............... (2)
By adding (1) and (2) we get
X-y+xX+y=5+13
=2x=18=x=18/2=9
Thelarger numberis9
Ans: (A)9
8. Thesum of ages of a father and sonis 45 years. Five years ago, the product of their ages was 4
times the age of the father at thattime. The present age of the father is:
a)30years b)31years c) 37 years d) None ofthese
Sol: Letthe presentage of father =x
The sum of ages of a father and son is 45 years.
.. Presentage of son =45 -x
Five years ago, the product of their ages was 4 times the age of the father at that time.
= (x-5)(45-x-5)=4(x-95)
= (x-5)(40-x)=4x-20
= 40x-x*-200 +5x=4x-20
= -X*+45x-4x-200+20=0
=-x+41x-180=0
=x>-41x+180=0
= x>-36x-5x+180=0
= X(x-36)-5(x-36)=0
= (x-36)(x-5)=0
= x=360rx=5(Notpossible
. Xx=36
Ans: (D)None ofthese

(36)



9) Find three consecutive integers such that four times the first plus one-half the second minus
twice the third is equal to 24
a)11,12and 13 b)13,14and 15 c)12,13and 14 d) None of these

Sol:

Let the three consecutive integers are x, x+1, x+2
Fourtimes the first plus one-half the second minus twice the third is equal to 24

:>4x+%(x+l)—2(x+2):24

:>4x+x7+1—2x—4=24:>2x+x7+1=24+4=28

Al e 4xixi1=28x2=56

:5x=56—1=55:>x:%:11

X+1=11+1=12
Xx+2=11+2=13

Ans: (A)11,12and 13
10)Sudha is 6 years older than Radha. Five years ago, Sudha was thrice as old as Radha. Find the

presentage of Sudha.
a)8years b) 14 years c) 16 years d) None of these
Sol: LetSudha’s presentage =x

Radha’s presentage =y

Sudhais 6 years older than Radha.

=SX=Y+6 =X-Y=6..rrrririnnnnnn. (1)

Five years ago, Sudha was thrice as old as Radha.
=x-5=3(y-5)

=x-5=3y-15
=>x-3y=-15+5=-10.cccccceerrr... (2)

(1)-2)

X-y-(x-3y)=6-(-10)
=X-y-x+3y=16
=2y=16=>y=16/2=8
Substituting y by 8 in equation (1)
x-8=6=>x=6+8=14
Sudha’sare=14

Ans: (B)14years

€



Il. Answer the following questions.

1. Solve

Sol:

2. Solve:

Sol:

ETIENE S U I R Y BRI
4 2 3) 6 3 2

4 6 6 6
12+x 12-x-5+22-x
4 6
=6(12+x)=4(29-2x)= 72+6x =116 —-8x
= 6x+8x=116-72=14x=44

44 22
X=—=—
14 7
XL y=l_eang 222+l g
2 3 3 2
x+l y-1_o
2
:3(x+1)-22(y—l):8

=3(x+1)+2(y-1)=8x6
=3x+3+2y—-2=48
=3x+2y=48-1
=3x+2y=4T. o )

Equation (1) x2 = 6x+4y=94

Equation (2) x3 = 6x+9y=159
()- - -

-5y =-65
—=y=-65/-5=13

Substituting y by 13 in equation (1)
3x+2x13=47

—=3x=47-26=21

=x=21/3=7

x=7andy=13

(38)

+—=9

x—=1 y+l1
3 2

_ 2(x=1D)+3(y+1) _

6

9

=2x-2+3y+3=9x%x6

=2x+3y+1=
=2x+3y=54
=2x+3y=53

54
-1



3. Solve: 2x-3y=1and 3x-4y =1 graphically.

Sol:

Firstequation:

=

2x-3y=1
_1-2x
-3

y

2

-4

-7

1

-3

-5

X, v

2, 1)

(-4,-3)

(_7’ _5)

Second equation: 3x-4y =1

=Y

1-3x

-1

-1

X,V

(_13 _1)

The solutionis (-1,-1)

4. Solve:

Sol:

2

Let a=

5 —_—
X+y Xx—=Yy

xX+y

5 2

xX+y x-—Yy

=-1 and

and b=

15 7
+
X+y x-—y

Equation(1)x3 = 15a-6b=-3
=15a+7b=10

Equation (2)

=a=1/5
1
x4y

()-

=-13b=-13
=b=-13/-13=1
Substituting b by 1 in equation (1)
=5a-2x1=-1
=ba=-1+2=1

Equation 1

Equation 2

=10

15 7
+
xX+y x-y

=15a+7b=10




Equation (3) + (4)
X+y+x-y=5+1

=2X=6 =>x=6/2=3
Substituting x by 3 in equation (3)
=3+y=5 =y=5-3=2
Sox=3andy=2

5. Solve: \Bx+\/§y=\5 and \/gx+\/§y=\/§

Sol: \BX+\/§}’=\/§ \/§x+\/§y=\/§
multiply both side by V3 Multiplying both side by J2
:>3x+\/gy=3 ..................... 1)) :\/Ex+\/€y:\/€ ...................

Equation (1) - Equation (2)
= 3x+/6y—(V10x+/6y)=3-1/6
= 3x+\/gy—\/ﬁx—\/gy =3-4/6
= 3x—10x=3-6
= x(3-10)=3-/6
3-410
Sx+42y =3
multiply both side by\/g
:>«/Ex+\/ﬁy=\/g ..................... 3)

=X

Vsx+3y =43
Multiplying both side by v/3
— V155 43Y =3, (4)

Equation (3) - Equation (4)

= J15x +/10y — (V15x ++/3y) =15 -3
:>\/Ex+x/ﬁy—\/gx—ﬁy=\/g—3
:\/ﬁy—\/gyZ\/E—3
:y(m—\/g)=\/ﬁ—3
e J15-3

(V10 -3)

(40)



6. The sum of the digits of a two digit number is 12. The number obtained by interchanging the
two digits exceeds the given number by 18. Find the number.

Sol:

Letthe tens place digit = x and unit place digit=y

The sum of the digits of a two digit numberis 12.
SX+Y=12 i (1)

.. Thetwo digitnumber=10x +y

The number obtained by interchanging the two digits exceeds the given number by 18.
The number after interchanging two digits = 10y + x

210y +x=10x+y+18

=10y +x-10x-y=18 = 9x-9y=18==9(x-y)=18
=>X-y=18/9=2 . (2)

Equation (1) + Equation (2)

X+y+x-y=12+2

=2x=14 =x=14/2=7

Substituting x by 7 in equation (1)
7+y=12=y=12-7=5

Sox=7andy=5

7. The length and width of a rectangle is 4x cm and y cm respectively. If its length is 3 cm longer

than its width, write an equation involving X and y.

Sol:

4x=y+3
=4x-y=3

8. Forwhatvalue of a, the system of linear equations ax + 3y =a- 3, 12X + ay = a has no solution.
No solution if L L3 24

Sol:

Solve the system of equations . bx
Sol:

a, b, ¢
a 3 a-3
— =
12 a a
=a’ =3x6=36

—a=+36=16

a—y+a+b=0andbx—ay+2ab=0
a

bx—ay+2ab=0
= bx =ay—2ab
L ay—2ab

(41



DX Y aib=0
a
b’x-a’y+a’b+ab’
ab

=b’x-a’y+a’b+ab’ =0

0

Substituting x by ay - 2ab

:bz(ay_bfzabj-aZy+azb+ab2 =0

= aby—2ab’ —a’y+a’b+ab’ =0
= aby—a’y=ab’ —a’b

= y(ab-a’)=b(ab—a*)

=y=b

10. Solve the following equation graphically. 2x + 3y =13andx-y =1

SOI: 2X+3y:13 X-y:]_ —=1+X
e 13—-2x
T3
X 2 1 -4 X -1 1 2
— 13-2x 3 5 7 y=1+Xx 0 2 3
3
%, ) 2,3) | (-1,5) | (4,7) %y (L0 1,2 23
Equation 1 8
7
6 Equation 2
5
4
3
2
7 6 5 4 3 -2 {1/ 2 3 4 6 7

-1
-2
-3
-4
-5
-6

Solution:

X, y)=(2, 3)

(42)




11. Draw the graph of x -y + 1 = 0 and 2x + 2y - 12 = 0 then calculate the area bounded by these
lines and the x-axis.

Sol: X-y+1=0 =>y=1+X 2% +2y-12=0 :y:12;2x
% 0 -1 X 0 6
y=1+X 1 0 :>y=12;2x 6 0

.y ©0,1) | ¢1,0) (%, y) 0,6) | (6,0)

76 5 -4 -3 -2/-1 1 2 3 4 5 67

Equation 2

[\

Equation 1

Inthe above triangle

h=3.5 units

b =7 units
Area="%xbxh=%x3.5x7=12.25s(. units.

(43)



I
1.

4)

5)

EGROE]  QUADRATICEQUATIONS

Choose the correct answer.

If X2+ 5y2 +z2 = 2y(2x + z) then which of the following statement is true.
a)x=2y b)x=2z Cc)2X=12 d) None of these
Sol: x2+5y2+22=2y(2X+7)
=[x2+4y2-2(2y)x]+(y2 +22-yz)=0
=(X-2y)2+(y-2)2=0
=>x-2y)?2=0&(y-2z)2=0
=>X=2y&Yy=2Z =X=2Z
Ans: (A)x=2y, (B)x=2z
The roots of the quadratic equation 4x2-4x+1=0are
a)notreal b) real and equal c)real andirrational d) None of these
Sol: D=b2-4ac
=D=(-4)2-4x4x1=16-16=0
= D=0 (Rootsarereal and equal)
Ans: (B)realandequal

Theroots of 2x2-7x+ 3 =0are:
a)real and equal b) real but not equal c) notreal d) None of these
Sol: D=b2-4ac
=D =(-7)2-4x2x3=49-24=25
— D >0 (Roots arereal and unequal)
Ans: (B)realbutnotequal

The number of roots of quadratic equation is

a)1 b)2 c)3 d) None ofthese
Ans: (B)2
The equationwhoserootsare3+2and 3-2is
a)x?-6x-1=0 b)x2-6x+1=0 Cc)x2+6x-1=0 d) None of these
Sol: a=3+2=5;

B=3-2=1

The equation: x2-(a+p)x+(ap)=0
=X2-(5+1)x+(5x1)=0
=Xx2-6x+5=0

Ans: (D) None ofthese
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6) Ifonerootofpx?-14x+8=0issixtimes the other, then the value of pis:
a)1 b)2 c)3 d) None of these
Sol: Thegiven quadratic equationis px?-14x+8=0
Letthe root be o then other root will be 6a

Sum of the roots =-b/a

14 14

=>a+boa=— =70o=— =o0o=—X
p P p

Product ofthe roots =c/a

= ax6a=8/p =6a2=8/p

2
:>6(EJ :§3ﬁ2§:>24p:8p2

_2
p

|~

p p p p
pzizl—l:p:3
p 24 p 3
Ans: (C)3
7) Ifa, paretheroots of ax? + bx + ¢ =0, then the value of ap?+ o®p + af is:
ac—bc bc—ac ac—bc
) 5 b) 5 c) 5 d) None of these
a a b
Sol: o+B :__b
a
of =L
a
af’+o’p +op =ap (B +a)+ap
—b(cj ¢ —-bc ¢ —bc+ac
S e e S e - R
a a a a a a
Ans: (A) ac_zbc
a
8) Ifa, B aretherootsof ax2+bx +c=0, thenthe value of o + B?is:
2 3 3 b _b3
a) % b) % c) % d) None ofthese
Sol: a+[3:_—b
of =<
a

a’+B*=(+p) —20p

jz c b* 2¢ b*-2ac
a

2 2

a a a Ans: (D)None ofthese

(45)
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9) Ifx2+px-444p =0 has integral roots where p is a prime number, then the value of p is:
a)2 b)3 c) 31 d) None of these
Sol: Given,x2+px-444p=0

2
x:_pi\/p —4x1x—444p
2x1

Since p = 2 does not give the integral roots, so D must be a perfect square of an
oddinteger,i.e.,

D*=p’+1776p=p(p+1776)

Since D is perfect square, hence p+1776 must be a multiple of p,i.e., 1776 must be
amultiple of p.

Now, 1776 =2"x3x37hencep=2or3or37.

() Ifp=2,thenp(p+1776)=2(3+1776)=3556 =4 x 7 x 127, which is not a perfect

square.

(i) Ifp=3,thenp(p+1776)=3(3+1776) =5337, which is not a perfect square asits
lastdigitis 7.

(iii) If p= 37, then p(p + 1776) = 37(37 + 1776) = 37* x 7°, which is odd.

Hence, p=37.

Ans: (D) None ofthese

2009 2009 _
B =

10) If o and B are the roots of the equation x2-x+1=0thevalueof o™ +
a)1 b)-1 d)-2 c) None of these
Sol: X’+1=x+1E-x+1)

So,sinceaisarootofx’*-x+1=0wehave,

o’+1=(a+1)(a*-a+1)=(a+1)(0)=0

So,a’=-1

Similarly: g*=-1

Also:X*-Xx+1=(X-a)(X-B) =x*-(a+B)X +af

So:a+p=1land ap=1

a’+p*=(a+p)-20p=1-2=-1

S0, o™ + B*° =a***"* + B3.669+2

= (@)’ + (BB = (D (o + B = (DD =1
Ans: (A)1

(46)



. Inthe equation ax2 +bx + ¢ =0, ifa = 0 then the equation is called qubic equation.

Say True or False.

Ans: False
(px + q)(rx +s) = 0 is a quadratic equation.
Sol: (px+(rx+s)=0
= Prx’+psx+qrx+qs=0
= prx’+ (ps+qr)x + qs =0 (Thisis a quadratic equation)
Ans: True
The roots of the equation 3x2 + 2x + 5 =0 are real numbers.
Sol: b2-4ac=22-4x3x5=4-60=-56
b2-4ac<0 (roots areimaginary)
Ans: False
The roots of the equation x2-9 =0 are real numbers and equal.
Ans: False
If the discriminant of an equation is a perfect square, the roots of the equation are unreal.
Ans: False
Sum of the roots of an equation ax2+bx+c=0is-bifa=0.
Ans: False
The product of the roots of an equation ax2 + bx+c=0iscifa=0.
Ans: False
An quadratic equation is of X2 - (sum of roots)x + (product of roots) = 0 form.
Ans: True
Theroots of x2-x+1=0are imaginary.
Sol: b2-4ac=12-4x1x1=1-3=-3
b2-4ac<0 (rootsareimaginary)

Ans: True

10. Ifb%-4ac=0thentheroots of ax2 +bx + ¢ =0 areirrational and equal.

Ans: False

(47



lll. Match the following.

2_
1 a2+BZ [ E ] a) b 22610
c
2
2. ol 4P [ D ] b) Yo —dac
al
3. a-p [ B ] ¢ —°
1 3abc b’
_+_
4. - [C1 0=
1 1 b’ —2ac
. —+— A
5 a BZ [ ] e) az
Sol:
1. o +p°
oa+p=—
a
ocB=£
a
a’+PB*=(+p) —20p
(—bjz c b 2c b>-2ac
ol el B s 2
a a a a a
3. a-—
a_—b+\/b2—4ac_ B_—b—\/b2—4ac
2a ’ 2a
:a_B_—b+\/b2—4ac_ —b—+/b? —4ac
2a 2a
:NX_B_—b+\/b2—4ac+b+\/b2—4ac
2a
27b2—dac /b —4ac
oa-p= =
2a a

(48)

o+ B’

-b c ¢’
atp=—; of==; P ==
a a a

(a+B)’ =a’ +p° +3xap(a+p)

3
:>(_—bj =oc3+B3+3><£><j

a a a
_ K3
= E :a3+[33—¥
a a
, 5 —b’ 3bc —b’+3abc
=a +p 3 + R E
1
+_
p
1.1 _Bra_-b a_-b
a P of a ¢ ¢
dor
az BZ
- c s,
at+tp=—; af=—; oP ==
a a
1 1 B*+a’ b*-2ac a’
?4_?: B & c?
_b2—2ac
CZ



IV. More than one option correct:

1) Ifais arootofthe equation 2x(2x + 1) =1, then the otherrootis:
a)3a*+4a b)4a3-3a c)-2a(a+ 1) d) None ofthese

Sol:

Ans:

Given:2x(2x+1)=1 ie. 4x’+2x-1=0
Let the otherrootbe o, 8

20((20L+1)=1:>%=0L(2(1+1) .............. )

- 1
Sa+pf=—=-——
P 4 2
=P =—%—0c =—aa+1)—a =20 —a—a=-2a"-2a=-2a(a+1)

-20(at 1)

2) The value of m so that the equations 3x2-2mx -4 =0 and X(x - 4m) + 2 = 0 may have a common

rootsis
a) L b) L c) 1 d) None of these
V2 V2 2
Sol: 3x2-2mMX-4=0.ceeeueeunnnn. (1)
XX-4m)+2=0 =>xX2-4MX+2=0c0vereurennnn.. 2)

Ans:

Both have a common roots
Let the common root is o
Then 302-2ma-4=0and o2-4ma+2=0

By cross-multiplication

> a1
—2m -4 -4 3 B -2m
—4m 2 2 1 1 —4m

o’ a 1

p— = =

—4dm-16m —-4-6 —12m+2m

o’ a 1
s = =

-20m -10 —10m

a’ _o _ 1

-2m -1 —-m

1
for the first two tems o = 2m and for the last two temso = —
m

.'.2m:i:2m2:1::>m:L

m V2
1

A _

N

(49)



3) Iftheequationx2+ax+b=0andx2+bx+a=0haveacommonrootthen

a)a=hb b)a+b=0 c)a+b=-1 d) None of these
Sol: x2+ax+b=0
x2+bx+a=0 2
. . a4 |9 b|b, ¢
Only onerootis common:let  be the common root then =
a, & a, bylb, «c,
1 b 1 da b
- =
1 a |l bjb a

— (a-b)’ = (b-a)(a’ - b?)

= (a-b)* =-(a-b)(a-b)a+b)
— (a-b)> = -(a-b)’ (a+b)
—(a-b)’ +(a-b)’ (a+b)=0
=(a-b)’[1+a+b]=0

= (a-b)>=0
=a=b

(or)
I+a+b=0
=a+b=-1

Ans: (A)a=b,(C)a+b=-1

4) Ifb2=4acforthe equation ax* + bx2 + ¢ = 0 then all the roots of the equation will be real if:
a)b>0,a<0,c>0 b)b<0,a>0,c>0 c)b>0,a>0,c>0 d)All of these
Ans: (D)Allofthese

5) |fx=2+\/2+\/2+\/§ ...... ,thenx =

a)1 b)4 c)2 d) None of these

Sol 2V
= =242 4V2H+V2 )
= x =44+ 24+y24+324 V2 . +2x2XA 2424V

= x’ =6+x+4x
= x> -5x-6=0

_—b+b —dac  5+/25+24 5+4/49

= x
2a 2 2
X = Sl =6
2
_5-7_
(or)x = Ty T Ans: (D) None of these

(50)



V.

Reason Type Questions

Instruction: The questions given below, consists of two statements viz Statement-1 (assertion) and

1)

2)

3)

Statement-2 (reason). Use the following key to choose appropriate answer.

(a) Both statements are correct and Statement-2 is the correct explanation of Statement-1.
(b

(c

)
) Both statements are correct but Statement-2 is not correct explanation of Statement-1.
) Statement-1 is true & Statement-2 is false.
(d) Statement-1 is false & Statement-2 is true.

(e) Both the statements are false.

Statement-1 : Theroots of (x-a)(x-b) + (X-b)(x-¢) + (X-c)(x-a)=0arereal.
Statement-2 : Aquadratic equation with non-negative discriminate has real roots.
Sol: Statement-1: (x-a)(x-b)+(XxX-b)(x-c)+((x-c)(x-a)=0
=X’-bx-ax+ab+x’-cx-bx+bc+x’-ax-cx-ca=0
= 3x"-2ax-2bx-2cx+ab+bc+ca=0
=2x*-(2a+2b+2c)x+(ab+bc+ca)=0
(thisis a quadratic equation)
In this quadratic equation the discriminate isnon-negative. Soitsroots are real.
Statement - 2 istrue and correct explanation of Statement-1.
Ans: (A)
Statement-1 : Equation (x - a)(x-b) - 2 = 0, a < b has one root less than a and other root
greater thanb., Ans: ()

Statement-2 : Apolynomial equation f(x) = 0 has even number of roots between aand b iff(a)
and f(b) have opposite signs.

Sol: (x-a)(x-b)-2=0 = (x-a)(x-b)=2
. X<a andx>b(So,statement-11istrue)
Statement-2 is false

Ans: (C)

Statement-1 : Quadratic equation f(x) = 0 has real and distinct roots. Ans: ()

Statement-2 : quadratic equation f(x) = 0 has even number of roots between p and q(p<q) if
f(p) and f(q) have same sign.

Sol: Quadratic equation f(x) = 0; It may have real and imaginary roots.
So, Statement-1 is false.
Statement-2 istrue.
Ans: (D)

G



VL. Very short answer type questions.
1. If16x2-24x+m=0have equal roots, find the value of m.
Sol: 16x2-24x+m=0have equalrootsifb2-4ac=0
= (-24)2-4x16xm=0
=576-64m=0 =-64m=-576 > m=-576/-64=9
2. If X, and X, are the roots of the quadratic equation ax? + bx + ¢ = 0, find the equation whose
roots are 1/x, and 1/X,.

Sol: Ifx,and X, are the roots of the quadratic equation ax2+bx+c¢=0
X, +X,=-b/a; X,X,=c/a; Rootsare 1/x,and 1/x,
. theequationis x* —(a + B)x +ap

X, +x
:xz—[L+i]x+LxL:0:>x2—{ = 1}x+ ! =0
xl

xl x2 xl xZ xlxl xZ
-b a a bx a

S| xS x+-=0=x*+=4+=-=0
a c c c c

2
cx“+bx+a
=02’ +bx+a=0
c

3. Findthe value of k, so that 16x2 + kx + 1 = 0 has equal roots.
Sol: Ifb*-4ac=0thenithas equal roots.
=k*-4x16x1=0 = k’=64=k=18
4. Findtherootsofx2+x-6=0.
Sol: X2+xX-6=0=>x2+3x-2xX-6=0
=>Xx+3)-2x+3)=0=>(x-2)x+3)=0
=x-2=0 or X+3=2
=>X=2 or x=-3
5. Find the equation whose roots are 3++/2
Sol: a=3++2; B=3—\/§
The equationis x* — (o + B)x+of
= 2 —(B+vV2+3-v2)x+(B+2)x(3-/2)=0= x> —6x+7=0
6. Ifaandfaretheroots of 3x2-5x +7 =0 thenfind the value of o* + 32.

3 3
(a@+B)Y =a’+B*+20p
:i:a2+B2+2xz:>0L2+B2=E—£=42_25=17
3? 3

&)

Sol: q4p-=CD 5, o
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7. Ifoand B are theroots of ax?-ax + b =0thenfind the value of a. + B and o

a a

8. The area of a rectangular plot is 528 m2. The length of the plot (in metres) is one more than
twice its breadth. Write a quadratic equation for the above situation.

Sol: Theareaofarectangular plotis528 m?2.
Thelength of the plot (in metres) is one more than twice its breadth.
Letthe breadthis x.
. Length =xx2+=2x+1
=X x(2x+1) =528 = 2xX’+x-528=0

The quadratic equation is 2x° +x-528 =0

9. Given that x—é =2 . Write an equivalent quadratic equation for the equation. And find the

X
roots of the equation.
2 —
Sol: x—§:2:> X =3 =2=x"-3=2x=>x"-2x-3=0
X X
An equivalent quadratic equation for the equation x*- 2x-3=01is 2x*-4x-6=0
2x*-4x-6=0

=2X-6X+2X-6=0 =2x(x-3)+2(x-3)=0
=(2x+2)(x-3)=0
=2Xx+2=0 or x-3=0
=x=-1 or x=3
VII. Short Answer Type Questions.
1. Length of a rectangle is 2 units greater than its breadth. If the area of the rectangle is 120 sq.
units then find its length.
Sol: Lengthofarectangleis 2 units greater than its breadth.
Areaoftherectangleis 120 sq. units
Letthe breadth =xunits; Length=x+2units
L Xx(x+2)=120
=X'+2X-120=0 =x*-10x+12x-120=0
=X(x-10)+12(x-10)=0 = (x+12)(x-10)=0
=x+12=0 or =x-10=0

(53)

=x=-12 or =x=10



2. Isitpossible to design a rectangular park of perimeters 60 units and area 200 sq. units. If possible
find its length and breadth.

Sol: Perimeter of rectangular park = 60 units.
Letthelength of the park=x
- 2(x+breadth) =60 = x+breadth=60/2=30 = breadth=30-x
Areaofthe park = 200 sqg. Units
= length x breadth =200
=xx(30-%)=200 = 30x-x*-200=0 =Xx"-30x+200=0
=X’-10x-20x+200=0 = x(x-10)-20(x-10)=0
= (x-20)x-10)=0
=Xx-20=0 or x-10=0
=Xx=20 or x=10
Iflength of the parkis 20 units. Then breadth=30-20=10.
Iflength of the parkis 10 units. Then breadth =30-10=20.

3. The sum of the areas of two squares is 468 m”. If the difference of their perimeter is 24 m., then
find the sides of the two squares.

Sol: Thesum ofthe areas oftwo squaresis468 m’.
The difference of their perimeteris 24 m.
Letthe side of the small square =xm
Perimeter of small square =4xm
.. perimeter of the big square =4x + 24
= bigsquareside=(4x+24)/4=x+6m
.. areaofsmall square + area of big square =468 sq. m.
=S XxX+(X+6)x(X+6)=468 =x*+X'+12x+36=468
=2X’+12x+36-468=0 = X" +6X-216=0

x_—biVbz—Qw
2a
—6+/6%—4x1x-216 —6+~/900
> X = =
2x%x1 2

-6+30 -6-30
X = or x =

=>x=12 or x=-18 (x=-18isinvalid sox=12))

Small square side =12m and big square side =12+6 = 18m (or)

(54



4. Findthe dimensions of arectangle whose perimeteris 12 units and area is 5 square units.

Sol:

Rectangle perimeter =12 units

Area =5s(q. units.

Letthelength=x

- 2(length +width) =12 = 2(x+width) =12 = x+width=12/2=6
= width=6-x

.. length x width=5

=xx(6-X)=5 =6x-X'-5=0 =Xx-6x+5=0
=X-X-5%+5=0 = x(x-1)-5(x-1)=0
=X-5=0 or x-1=0

=Xx=5 or x=1
Length=5andwidth=6-5=1

5. The altitude of aright triangle is 5 m. less than its base. If the hypotenuse is 5 m., find the other
two sides.

Sol:

Letthebase=xm
Altitude=x-5m
Hypotenuse =5m. X
~H=P*+B°

=5 =(x-5)+x’'=25=x"+25-10x+X’=2x*-10x=0

=2x(x-5)=0

=Xx=0 orx=5 (herebase=0isinvalid)
Sobase=5mandaltitude=5-5=0

x-5

6. Thesum ofthe reciprocals of A's age 4 years ago and 4 years from now is 1/3. Find the present
age of A.

Sol:

LetA’spresentage =xyears

The sum of the reciprocals of A's age 4 years ago and 4 years from now is 1/3.
1 1 1
+ =—
x-4 x+4 3

x+4+x—4 1 2x :%:x2_16:6x:>x2—6x—16=0

> ——=-=
(x—4(x+4) 3  x*-16

¥ —8x+2x-16=0= x(x —8) +2(x —8) =0

=>Xx=-2 or x=38

Age of aperson should notbe negative. So age of Ais 8
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7. Ifapolygonofnsides has ¥2n(n - 3)diagonals. How many sides willa polygon having 65 diagonals.
Sol: Apolygonofnsideshas'2n(n-3)diagonals
Number of diagonals of a polygon is 65
- ¥an(n-3)=65
=n(n-3)=130 =n*-3n-130=0
=n’-13n+10n-130=0 =n(n-13)+10(n-13)=0
=n=-10 orn=13 (Heren=-10isinvalid)
Sonumber of sides of the polygon =13

8. Atwo digit number is such that the product of its digits is 15. If 18 is added to the number, the
digits interchange their places. Find the number.

Sol: Atwodigitnumber issuch thatthe product ofits digitsis 15
Letthe unitdigit=x
. Tensdigit=15/x

1 1 1 2
Thenumber=—5x10+x:i0+x: 0+ x

X X
. . 15
After interchange the digits, the number= xx10+—=10x

15 10x*+15
+—=—

X X X
If 18 is added to the number, the digits interchange their places.
2 2
150+ x +18:10x +15
X X
150+ x* +18x 10x* +15
- =
X X

=150+ x” +18x=10x" +15=150+ x> +18x—10x* —15=0
= —9x”> +18x+135=0=9x" —18x—-135=0

= x’—2x-15=0=x"-5x+3x-15=0

= x(x=5)+3(x-5)=0

=>x=-3 or x=5

If the unit digitis -3 then the tens digit=15/-3 =-5

Ifthe unitdigitis 5then the tens digit=15/5=3

9. If-4is aroot of the quadratic equation x2 + px -4 = 0 and the roots of x2 + px + k = 0 has equal
roots, then find the value of k.

Sol: -4isarootofthe quadratic equation X2 +px-4=0
5 (-4)2+p(-4)-4=0
=16-4p-4=0
=-4p=-12 =>p=-12/-4=3
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x2+px+k=0
=x2+3x+k=0
Equalrootsifb*-4ac=0
=3"-4x1xk=0=9-4k=0=-4k=-9=k=9/4

10. The product of two consecutive positive integers is 650. Find the integers.

Sol: Letthe two consecutive positiveintegers are xand x+1.

S X(x+1)=650
=X +X-650=0=X"+26X-25X-650=0
= X(X+26)-25(x+26)=0
—=Xx=25 orx=-26 (x=-261isnotvalid)
Twonumbersare 25 and 26

VIIl. Long answer type Questions.

1. The base of atriangle is 4cm longer than its altitude. If the area of the triangle is 48 sq.cm then
find its base and altitude.

Sol: Letthealtitude=xcm X

. Base=x+4cm

Area ofthe triangleis 48 sq.cm X+4
- YaxBase xaltitude=48 =% x(X+4)xx=48

= X+4)xxX=48x2=96 =X’ +4x-96=0

=X +12X-8%X-96=0 = x(x+12)-8(x+12)=0

=X=8 orx=-12 (x=-12invalid,sox=8)

Altitude=8 cmandbase=8+4=12 cm.

2. Thediagonal of a rectangular field is 60 metres more than the shorter side. If the longer side is
30 metres more than the shorter side, find the sides of the field.

Sol: Lettheshorterside oftherectangle=xm

Diagonal=x+60m

Longer side of the rectangle =x + 30

- X+ (x+30)*=(x+60)*

= X*+X*+900 + 60x =x"+ 3600 + 120x
=X-60x-2700=0 = (x+30)(x-90)=0

x=-30 orx=90 (x=-30invalid, sox=90)

The shorter side=90m And thelongerside=120m

(57)

X xX+60




3. Amotor boat heads upstream a distance of 24 km on a river whose current is running at 3 km
per hour. The trip up and back takes 6 hours. Assuming that the motor boat maintained a
constant speed, what was its speed?

Sol:

Let the speed of the boat =x km/hour
The speed of the current =3 km/h.
The speed of the boat upstream = (x-3) km/h

The speed of the boat down stream = (x + 3)km/h.
P S S
x—-3 x+3

= 24x+72+24x-72=6x"-54

—6X°-48X-54=0 = 6(x°-8x-9)=0 = (X-9)(x+1)=0
Sox=9km/h

The speed of the boatis 9 km./h.

4. Atrain travels 360 km at a uniform speed. If the speed had been 5 km/h more, it would have
taken 1 hour less for the same journey. Find the speed of the train.

Sol:

5. Show that the product of the roots of a quadratic equationis 'c/a
Sol:

Let the speed of the train =x

The time taken to go 360 km= 360 h.

If the speed had been 5 km/h m%re, it would have taken 1 hour less for the same
journey.

360 360 - 360—x _ 360

X x+5 X x+5
= 360x-x"+1800-5x =360x

=X +5x-1800=0

= (x+45)(x-40)=0

x=-45 orx=40 (x=-45isinvalid, sox=40)
The speed of the train is 40 km/h

The product of the roots of a quadratic equation

B —b++b* —4ac y —b—~/b*—4ac

2a 2a
B (b)Y —b* +4ac _c
B 4a’ a
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6. Two water taps together can fill a tank in 12 hours. The tap of larger diameter takes 10 hours
less than the smaller one to fill the tank separately. Find the time in which each tap can
separately fill the tank.

Sol: Letthetankfills by the small tapin xhours

1
Inone houritwill fill = . part

The big tap fills the tank in x- 10 hours

Inone houritfills ! part
x—10
SR S P S Y C i L)) BN
1 +1 x+x-10 x+x-10
x—10 x x(x—10)
=X’-10X=24x-120 =x*-34x+120=0 = (x-30)(x-4)=0
Sox=300r4
The smaller tap fills the tank in 30 hours and the bigger tap fills the tank in 20
hours.

7. Atwo digit number is such that the product of the digits is 8. When 18 is added to the number
they interchange their places. Determine the number.

Sol: Atwodigitnumberissuch that the product of the digitsis 8.
Letthetensdigit=x
Onesdigit =8/x
When 18is added to the number they interchange their places.
10x+§+18 = 10><§+x = 10x" +8+18x = 80+

X X X X

—=9x*+18x-72=0
=9x-49)x+2)=0

=X=4

The tens digitis4 and ones digitis 2.

8. Sum of the areas of two squares is 468 m>. If the difference of their perimeters is 24 m, find the
sides of the two squares.

Sol: SeeVIl-Question 3-Answer
9. Findtwo numbers whose sumis 27 and productis 182.
Sol: Twonumberswhose sumis27and productis 182.
Let firstnumber =x
Second number=27-x (or) 182/x
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182
.'.27—x:i:>x(27—x)=182
X

=-x"+27x-182=0=>x>-27x+182=0
=x"—13x—14x+182=0=x(x—13)-14(x-13)=0
= x=14 (or) x=13
Ifthe first number = 14 then the second number=27-14=13
Ifthe first number = 13 then the second number=27-13=14
10. If the roots of the equation (c2 - ab)x2- 2(a2-bc)x + b2 -a-ac =0 are equal, prove that either
a=0ora3+b3+cd=3abc.
Sol: (c2-ab)x2-2(a2-bc)x+(b%-ac)=0
Comparing with ax? +bx+c=0,we get
= a=(c2-ab),b=-2(a2-bc),c=(b2-ac)
Roots of the quadratic eqn. are equal
d=0
b2-4ac=0
b2-4ac=0
b2=4ac
[-2(a2-bc)]2=4(c2-ab)(b2-ac)
4(az-bc)?2=4(c?-ab)(b%-ac)
a‘+b2c2-2a2bc=b2c2-ac’-ab’+a2bc
a‘+ab’+ac’=3a2bc.
a(a’+b’+c’-3abc)=0.
Soa=0ora’+b’+c’=3abc

L T e

11. Ifaroot of px?+ gx + r = Qs thrice the other root, then show that 3g2 = 16pr
Sol: Ifarootofpx?+qgx+r=0isthrice the otherroot

Letaisarootsof given equation
.. otherroot =3a
Sumofroots a+3a=-q/p =4a=-q/p = a=-q/4p
Productsofroots ax3a=r/p = 3a’=r/p (replacing o by-q/4p)
:>3x[jj2 =L:> 36]22 _r

4p) p l6p° p
=3¢° =16pr

(60)
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l. Choosethe correct answer.

1) Ifthe equationx2+2x+3=0and ax2+bx+c=0anda,b,c € R, have a common root, then
a:b:cis
a)1:2:3 b)3:2:1 c)1:3:2 d) None of these
Ans: (A)1:2:3

2) Ifa.and B are the distinct roots of the equation x2-x+1=0, the o'”' + B"” isequal to :
a)o b)1 c)2 d) None of these
Sol: x2-x+1=0

bt B —dac  —(~D)+J(-1) —4x1x1 1,®,®" = Cube roots of unity
X = =

24 2x1 oo L W31 W3
1+7J=3 1403 2 2 2 2
YT, T A
1 iJ3 1 V3
2
LB i R R
o W 2 2 2 2
2 2 3n 1
13 @
5T, T l+o+0°=0
0(‘101_|_BIO7 =—(0)202+0)107)=—(O)201XO)+O)105XO)2) :>(,0+(,02 :_1
=—(w+0’)=—(-1)=1
Ans: (B)1
3) Theequatione™ -e*"*-4=0has:
a) exactly fourrealroots b)norealroots c)infinite real roots d) None of these
SOI: esinx_ e-sinx_4 - 0
Lete™ =t

-l 40 —a—1=0
t

. —(—4)1\/(1)1 —4xlx-1 _ 16i2@ 245
=1=2++5,2-4/5

Buttisareal positive number

S t=2+5 = =2+4/5 = sinx =log_ (2 +/5)
but 2+\/§>e:10g2(2+\/§)>logce

~log (2++/5)>1

Hence, sinx > 1 (which is not possible) So, the given equation has noreal solution.
Ans: (B) Norealroots
Q)

=t




4) Productofreal roots of the equation t2x2+ | x| +9=0

5)

6)

7)

a)is always positive b)is always negative  c¢)does not exist d) None of these
Sol: Hereinthe above question we have equationt?x2+ |x| +9=0
t2x2>0, |x|>0 and9>0
So, on adding these inequalities we get t2x2 +|x|+ 9 > 0 as long as t and x are
assumedreal
Hencenorealroots exist.
Ans: (C)Does notexist

If p and q are the roots of the equation X2 + px + =0, then
a)p=1,q=-2 b)p=0,q=1 c)p=-2,q=0 d) None of these
Sol: Givenequationx?2+px+q=0

Also, given p, aretherootsofthe equation.

P+g=-P =2P=-0eeerreeees (1)
Pq=q =pq-q=0 =q(p -1)=0
=q=0orp=1

So,byequation(1),q=0 =p=0
So,byequation(1),p=1 = q=-2
Hence, the values of pand qare 0,0 or 1,-2
Ans: (A)p=1,q=-2
The number of real solutions of the equation x2-3x+2 =0is:
a)2 b)4 c)1 d) None ofthese
Sol: x2-3x+2=0 =>x2-2x-x+2=0
=>X(x-2)-1x-2)=0
=>x-1Dx-2)=0
=X=41 orx=+2

Ans: (B)4
If oo B but a® =50 - 3 and 2= 5p - 3 then the equation having oo and  as its roots is:
a)3x2-19x+3=0 b)3x2+19x-3=0 c)3x2-19x-3=0 d) None of these

Sol: Givena=pbuta®?=5a-3andp*>=5p-3
o’=50-3=a%-50+3=0

:>a—_(_5)+\/(_5)2_4><1><3_5+ 25—12_5+\/E_§+£
2x1 2 2 2 2

B2=5B-3=p2-5p+3=0

—(=5)—(=3)7 —4x1x3 5-425-12 5-413 5 413
:>B: = = = — —
2x1 2 2 2 2
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The equation =x*-X(a.+ p) + ap =0

) [5\/_5\/_](5 \/EJ(S «/ﬁ)_
=X - E+_ ——— + —= =0

2 2 2 2 2 \2 2

25 sf 5J13 13 _

=X -2t
4 4 4 4

:>x2—2x+37fg:0

4x* —8x+38
- 4

Ans: (D)None ofthese

=0=4x’ —8x+38=0

8) Which of the following is a pure quadratic equation?

a)ax?-bx-c=0 b)ax2+bx+c=0 c)ax?2+c=0 d) None of these
Sol: The pure quadratic equation is in the form of ax® + ¢ = 0 where no linear termi.e.
X'term exist.

Ans: (C)ax?+c=0
Il. Answer the following questions.

1) Ifthe equation(k-2)x2-(k-4)x -2 =0 has difference of roots as 3 then find the value of k.
Sol: (k-2)x2-(k-4)x-2=0

k-4
oc+[3_k_2
-2
=1
a—B =3
k-4 -2 k
0B =3 T B G SR S
— Jo +B ) — 40P :\/(k 2) (k—zj =
=k=3k-6
k=3

2) If o, B are the roots of a quadratic equation x2 - 3x + 5 = 0 then write an equation whose roots
are (a2-3a+7)and (B2-3p + 7).
Sol: x2-3x+5=0
Soa?-3a+5=0
=o?-3a+7=2
Same like this
B2-3p+7=2
. 2and 2 areroots of the equation So the equationis x2-4x+4=0

(3



3) If a, B are the roots of a quadratic equation x2 - 5x + 6 = 0 then write an equation whose roots
areoa +3andf +3.
Sol: a+3=Xs0a=X-3
Sotherequired equation is (x-3)*-5(x-3)+6=0
=Xx-11x+30=0
4) Ifonerootofx2-5x+k=0is 2, then find the value of k and the other root.
Sol: Onerootofthe equationx*-5x+4=0is 2
Letp=2; a+pf=5=a=3
k=axp=2x3=6
5) The sides of an equilateral triangle are shortened by 12 units, 13 units and 14 units
respectively and a right angle triangle is formed. Find the length of each side of the equilateral
triangle.
Sol: Letthesidesoftheequilateraltriangleisx
The sides of the right angled triangle x-12,x-13 and x- 14
s (x-12) = (x-13) + (x- 14)°
=X +144-24x= X" +169-26X +X"+196- 28X
=Xx’-30x+221=0
=>x-17)(x-13)=0
=x=17 orx=13
The sides of the equilateral triangleis 17. (because 13 is not possible)

7) Ifx=... then find the value of x.
Sol:
8) Ifa, pare the roots of 2x2 + x + 3 =0, then find the equation whose roots are 1_(1 and 1_ E ,
+a +

Sol: 2x2+x+3=0

3
[ — d —
Q+B— an OLB—z

3

2/ 1——
l—a 1-B __201-ap) _ ( 2) -1
l+a 1+B l+a+B+op | -1,3 2

+—+=
2 2
| -1 3
l-a 1-B _(-(@+B)+ap) _ 2753
l+a 1+B  I+a+pB+ap 2 2

Tneebvatiovic2x2+x+3=0
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