ANSWERS: GR 11 NATURE OF THE ROOTS

Exercise T (page45)

1.1 A=b-4dac
=25-24
= |
.~ Roots are real (A >0)
rational (A is a perfect square)
unequal (A=0)

12 2%+3x+7=0
L A=9-56
=—-47
~. Roots are non-real (A<0)

13 7 -6x=0
LA=36-0
=36
.. Roots are real (A>0)
rational (A s a perfect square)
unequal (A=0)

14 Ix(x—-8)=1
n3x-24x-1=0
L A=576+12
=588
- Roots are real (A>0)
irrational (A is not a perfect square)
unequal (A=0)

1.5 X =3x(dx-3)=(x—5)°
N -128+ 9= 10x+ 25
12 195 —25=0
A=361-1200
=839
- Roots are non-real (A <0)

2.1 2+ 3x—2=k
N2+ 3—2-k=0
A=(3) -42)(-2-k)
=90+ 16+ 8k
=125 + 8k
A=1 tequal roots)
525+ 8k=0
5 e 1
o k=-31
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xl'_}_( +~4k2=0 2
A= (-3 - 4(1)(4K)
=9 - 16k
A=0 R (equal roots)
n9-16k"=0
(3+4K)(3-4k)=0
. ':—.:-: ork= :

X -2x=4-k
f-2x-4+k=0
o A=(2) = 4(1)(4 + k)
=4+ 16—4k
=20 -4k
AZ0 (roots are real)
~20-4k>0
—4k=-20
kLS

4 (a- 1) +2ax—x+2=0
sla-DF+Qa-1)x+2=0
A=Qa-1) ~4a-1)2)

=4a" -4a+1-8a+8
=4a"-12a+9
=(2a-3)
.. Roots are real Az0)
rational (A a perfect square)

5 0¥ kx+1=0
A=K -4
A=0

n 4

- (roots are equal)
L KE-4=0
S+ 2)(k-2)=0
Lk==2o0rk=2
X+hke+6=0
SXEN+6=0
A=(22)' - 4(1)(6)
=4-24
=-20
< Roots are non-real

(x=m)(x-n)= a
. - mx-nx+mn-a =0
X Cm-nx+ (mn-a’)=0
A=(-m- n)2 —4(mn - az)
=m’+ 2mn + 0’ —dmn + 4d*
=m - 2mn+n* + 4a°
=(m-n)* + 44
(m-n)*>0and 4> > 0
SAZ0
. Roots are real

pE+(p+ x=-1

pe+(p+x+1=0
A=(p+1)'-4p

=p2+2p+ 1-4p

=p’-2p+1

=(p-1)y
A=6 (roots equal)
L (p-17=0
Lp=1

(c+d).r2—(c+2d)\'—2c=0
(c+dp’ +(—c—2d)x - 2c=0
A= (-c-2d) - 4(c + d)(-2¢)

=’ +4dcd+4d + 8¢* + 8cd
=9¢" + 12¢d + 4d°
=(3c+2d)’

. Roots are real (A20)

rational (A a perfect square)

Exercise 8 (page47)

1.

a.t2+bx=bx2+a
(a-b)+bx—a=0
A=b"+4a(a- b)

= b’ +4a" - dab
=(b-2a)
Rootsare  real (Az0)
rational (& is a perfect square)
equal if b=2gq (A=0)

unequal if b # 2q

A=0)
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b -2x-ke=4

k(2 kw-4=0
A= (-2 - k)’ - 4(k)(—4)

=4+ ak+ K + 16k

=k + 20k + 4
Letk=1.
A=(1)2+20(1)+4=25
“. Roots are rational (A is a perfect square)
“ smallest value of k = |

2.2 b =4ac+8
b= 4ac=8
LA=8

. Roots are real, irrational and unequal

b* = ac:
A=b*-4dac
= b - 4(b)
=_3)?
Roots are non-real (b # 0)

23

5 —kx= 2
5% —kx-2=0
A=k +40
Fork=1:A=4]
Fork=2:A=44
Fork=3:A=49
. For k= 3 roots are rational

Aisa perfect square)

xz—kt+k+x=3
X -ke+x+k-3=0
xz—(k— x+k—3=0 (standard form)
XH(—k+Dx+k-3=0
A=b"—4dac
=(<k+ 1) -4(k-3)
B =2k+1-4k+12
=k -6k+13
=K -6k+9-9+13 (completing the square)
=(k-3)+4
(k-3)*=0
L k-3)P+4>4
~A>0
.. Roots are real

3¢ -Sx+ 4
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axz +bx+c=0
A= b —4ac
= ()~ 4(-)0)
=)
= perfect square
. Roots are real, rational and unequal  (A> )

2.1

"
I +r-2 _
b

= de+ |

3x2+x~2=k(x2—3x+1]
3x2+x—2=kr2—3k\—+k
3x2—k.t2+x+3kr—2—k=0
(B =k + (1 + 3k + (2= k) =0

s A=(1 +3k)2—4(3—k)(—2-k)
=1 +6k+9K —4(-6—k+ k)
=1+ 6k + 9K + 24 + 4k — 4
= 5K+ 10k + 25
= 5(k* + 2k + 5)
=5 +2%k+1-1+5)
=5((k+1)" +4)
=5(k+1)*+20

L A220

.. Roots real (A>0)

N
2

X 4+x+]
2ex+l

k=

k(x* - x + D=x’+x+1
o —kx+k=x+x+1
o X —kx—x+k—-1=0
Sk=D+ (k=1 +k—1=0
A=(-k=1Y-d(k-1)k-1)
=K +2k+ 1 -4~ 2%+ 1)
=K +2k+1 -4k +8k—4
=3k + 10k - 3
=—(3k - 10k + 3)
=—(k-1)(k-3)

(3k-1)
k-3 -

\J

W —f————

il o e e

~Gk=1)(k-3)
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A= b -4ac
=25-403)(%)
=25-3k

Real roots .. A= 0

:A=1 k<8 %’
:A=4
:A=1
- Roots are rational for k=3,7and 8

3w Q2 =p)=22x-1)
- 2px +pi=d4y-2
WHEp-+pir2=0
A= (2 -4 - 12¢° + 2)
~4p +16p + 16 - |2p -24
= —Sp + l(vp 3
=-8(p - l)’
ifpz1thenA<0
- Roots are non-real

pr: 1 thenA=0
= Roots are real, rational and equal,

¥ -2x+2= Lt-—

¥ —(7+A)x+2+‘ =0
A=H -4ac
-Q+RI-42+ 8
=4+4k+ K -8 -2

=k +4k-4

= (k' - 4k + 4)

=_{k-2)

- A <0 forall values of k, k # 2

Ifk=2,thenA=10
. Roots are real

12,
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For real roots A > 0
=Bk =-1)(k-3)=0

GBk-1)k-3)=<0
n 3 Sks3

< \4‘/
I "7

(P-37=0
Sp-3)Y+a=0
.~ Roots are real

,_(041 24
k -6

kx — 6k = x* + 4x - 24
X4 dx—ke-24+6k=0
CAx(d—k)-24+6k=0
A= b - dac
= (4 - k)’ — 4(-24 + 6k)
= 16— 8k + K + 96 — 24k
=k -32%k+ 112
= (k- 28)(k - 4)
Given: ke R .
L A>0
oo (k=28)(k—4)>0
S k<dork=28

(k—-28) ==
k-4 -

\j

& o -———

28

e

y

equation has real roots

s

478

)
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x-3
10, PR =k
2 =X
2 b = 2hx + k=x-3 13. (c+2)(x + k) =2+ 3x
k1x ~x(2k+ 1)+ k+3=0 P20+ ke +2k=2+ 3y
kol + x(~2k- 1)+ k+3=0 X—(l-kx+2k-2=0
o A=(2k- 1) - 4(k)(k +3) X -1+ Kk +2k-2=0
=4k + 4k + 1 -4k 12k A=b - 4ac
g =14k =42k -2)
Roots real -, A>0 » l:_ Al —BES
Bkt 10 =k~ 10k+9
Roots non-real . A<0(
_8[(2_] 2
: , LA =10k+9<0
wksd (k=9k-1)<0
i Ll <k<9

(x=3)x+1)=x(p-3)-p

vy & - -
. Xo2-3epr-diep el = =
X =x-px-3+p=0 (""L D ¥ ! +
tx(1-p)-3+p=0 | -
A=bz--4ac + =4 i

=(1-p)*-4(-3+p)

=1-2p+p’+12-4
=13—6p+p2
=p?_6p+9-9+13 (completing the square) 4 . W

=y



