ST.ANNE'S MAT.HR.SEC.SCHOOL, THATTANCHAVADI
Slip Test Unit 3 (A2)

12th Standard 2019 EM Date: 23-Jul-19
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HARDWORK NEVER FAILS...
Time : 00:45:00 Hrs

Total Marks : 30

PART-A 9x2=18

1) Find the sum of squares of roots of the equation 2x*-8x+6x?-3=0.
Given equation is 2x*-8x+6x2-3=0
Here a=2,b=-8,c=6,d=0, e=-3
Let o<, B,¥ yand & be the roots of eqn (1)

Then by Vieta's formula,
-b -(-8)

Zl=a+ﬁ+y+8=7=T=4

Zzza‘3+ay+a5+ﬁy+ﬁ6+y6=§=—=3
-d 0

Ya=apy+aps+ays+pys=— =7

e -3
Ya=apys= =+

Now, (a+b+c+d)?=a+b?+c?+d%+2(ab+ac+ad+bc+cd)
3no<2+[32+x2+62=(o< +|3+x+6)2-2(
ap +ay +ad + By + pé + yé)
o< 2+B2+¥2=42-2(3)=16-6=10
2) Ifa, B,y and & are the roots of the polynomial equation 2x*+5x3-7x>+8=0 , find a quadratic equation with integer
coefficients whose roots are a+ 3 +y + § and ap¥é.



Given polynomial equation is
2x*+45x3-Tx2+8=0
Here a=2, b=5,c=-7,d=0,e=8

By vieta's formula,

-b -5
a+ﬁ+y+5= z -7
a+ay+as+ Py pE+ys= ;= 5

apy + aps + ays + Bys = _T[d =0
e 8
apys = riakis 4
Given roots of quadratic equation are
oc+B+¥+6 and < B¥S
.". sum of the roots=(cc+B+¥+8) (o< B¥S)

(-5 _ -5+8 3
o e

=(a+ B +y+ 6)(aﬁy8)

3 -5 _—20_
=\7 (4)—7— -10

.". The sum required quadrate equation is x*-x

(sum of the roots)+product of the roots=0

:>x2—x(%) -10=0

=>2x*-3x-20=0

Find a polynomial equation of minimum degree with rational coefficients, having \/g—\/g as a root.
Given (\/5 - \/§) is a root

=>5+3

. Sumoftheroots = /5 -3 +/5+/3 =25

Product of the roots

= (5~ BB+

= (B2-(B)?=5-3=2

.". One of the factor is X2 -x (sum of the roots) + product of the roots
= x% - 2x/5 + 2

The other factor also will be x2 - ZX\/g +2

0 -2x\5+2)(x% +2x5+2) =0

= (X2 +2- 25002 +2+2,/5x) = 0

> (x2+2)* - @y50’ =0

[ (a+b)a-b)=a*-b?]

> xt+ax + 462 =0

>xt+ax?+4-20x2=0

=>xt-16x2+4=0

Solve: (2x-1)(x+3)(x-2)(2x+3)+20=0



Rearrange the terms as

(2x- 1)(2x+3) (x+3) (x-2)+20=0
= (4x%+6x - 2x- 3)(x2 - 2x +3x-6) +20=0
= (4x2+4x-3) (x2+X-6)+20=0
put x>x=y
= (4y-3)(y-6)+20=0
=4y?-24y-3y+18+20=0
= 4y2-27y+38=0
= (y-2)(4y-19)=0

19

y=27

152

|
%)

Case (i)

When y=2

X24x =2
X2+x-2.=0

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

Case (ii)

19 19
Wheny, = =2 42 .y = =2
Y= Xt tx=o

= 4x% +4x =19
S4x2-4x-19=0
-4:,/16-4(4) (-19)

=>x=

8
-4+,/16+304
TXTTTs
-4+4/320
T
4+8,/5
=X = )
-4(-1£2,/5)
=> X = 3

=>x=-1:2\/5
Hencetherootsare-2,1, -1 + 2\/5

5) Solve the equation 3x3-26x%+52x-24=0 if its roots form a geometric progression.



Given cubic equation is 3x3-26x2+52x-24=0
Here,a=3,b=-2b,c=52,d =-24.

Since the roots form an geometric progression,

The roots are ¢ a, ar, sum of the roots=_?
r a
= a s _ 26 1
Statar=- ...(1D)
and product of the roots -d
a
[— 4 -+ i . B 'b‘
Joe 5
P =8=2
a=2
g
-9 -1
-9 -1
3 3
3 -1
3
.. (1) becomes 21242r=26
r 3
2+42r+2r: 26 1+r+r2 13
—_— e
r 3 r 3

=3+3r+3r2=13r=>3r -10r+3=0
=>r-33r-1)=0=>r=3

- Theroots are 4,a, and ar
r

2 2
:>§,2 and 2(3):>§m2 and 6

6) Determine k and solve the equation 2x3-6x>+3x+k=0 if one of its roots is twice the sum of the other two roots.



Given cubic equation is 2x3-6x2+3x+k=0
Here,a=2,b=-6,c=3,d=k

Let o<,B3,% be the roots
Given 0<=2([3+X)=>%=[3+X...(l)
Now,q s gaye Lo Oy

a 2

a+2a_ 3a_
S =3>+ =3

a p—
§+a—3:>

>a=2

-d - -k
apy =~ =5 2By =~
By == @)

AlsO, gf + By + ya = ¢
ZB+ﬁV+ZV=3
2B+y)+By =

-k 3
a) =5 [from(D)&2)]

2
3
2

T4 T a2
2
From (1) g+y = % =< -
Substitutingy = ;_; We get

1
B-3 =1=>2p%-1=28=>28-2-1=0
2+4-4(2)(-1) 2++/4+8

4 o 4
2:12 2423
1£,/3
B=— ) )
Hence the rootsare  1+V3 1-43
)

Solve the equation : x*-14x%+45 =0

Put x2=y

= y2-14y+45=0

= (y-9) (y-5)=0

=y=9o0ry=5

=>x2=90rx*=5

= x=F3o0orx=1v5

Hence the roots are 3, -3, v5 and -v5.



8) Solve the cubic equations:
8x3-2x-Tx+3=0
Let.f(x) = 8x3- 2x2 - Tx+3=0
Here sum of the co-efficients of odd terms
=8-7=1
and sum of the co-efficients of even terms
=-2+3=1
Hence, x=- 1is a root of f(x)
Let us divide.f{x) by (x + 1)

g 1 9 3
$ & 10 03d
&l 0

A

.". The other factor is 8x%2- 10x + 3
10+/100-4(8) (3)

=>X=

2x8
10+,/100- 96 1042
=>X= —16 =>X= 16
oy 12
X = ;or
8 31
X=17X771:3

9) Ifsin o<, cos o< are the roots of the equation ax?+ bx + ¢-0 (c # 0), then prove that (n + ¢)?- b? + c2

Sum of the roots = sin o< + cos oc = _?
a

Product of the roots = sin o< cos o<=£
a

Now1= cos?o<+sin? o<
= (sin o< +cos o< )? -2 sin o< cos o<
b2 2c b2-2ac
1= ? -4 =1= 2
= a2=b?-2ac=a’+2ac=b?
Addingcsboth sides, a% +2ac+c? = b%+c?2

= (at+c)?=b? +c?

PART-B 4x3=12

10) Find the condition that the roots of x3+ax2+bx+c = 0 are in the ratio p:q:r.



11

—

12

—

13)

Since two roots are in the ratio p:q:r, we can assume the roots as pA,gA and rA .
Then, we get
Y,=pAMgAtrA=-a ... (1)
2, = (PA)(GA)H(GN) (PN +(rA) (pA) e (2)
3= (PA(@QN)(N)=-c e 3)
Now, we get

(1)=>A=-_2* ... (4)
p+q+r

B)=2An=2 (5)
pqr

Substituting (4) in (5), we get

a \3 c =>pqra3=C(p+q+ r)3.
pra+r) " par

If p is real, discuss the nature of the roots of the equation 4x>+4px+p+2=0 in terms of p.
The discriminant A =((4p)? - 4(4)(p+2) = 16(p?-p-2) = 16(p+1)(p-2). So we get

A<Qif-1<p<2

A=0 if p=-1 or p=2

A>0Qif -o<p<-1lor2<p<o

Thus the given polynomial has

imaginary roots if -1< p<2;

equal real roots if p=—1 or p=2;

distinct real roots if -co< p<-1 0 2< p< o,

If 2+i and 3\/5 are roots of the equation x®-13x>+62x*-126x>+65x%+127x-140=0, find all roots.

Since the coefficient of the equations are all rational numbers, 2+i and 3-y/2 are roots, we get 2-i and 3+4/2 are also roots
of the given equation. Thus (x-(2+i)), (x-(2-i)), (x-(3-\/§)) and (x—(3+\/f)) are factors. Thus their product.

((x-(2+1)) (x-(2-1)) (x-(3-y/2)) (x-(3++/2)) i a factor of the given polynomial equation. That is, (x2-4x+5)(x2-6x+7) is a factor.
Dividing the given polynomial equation by this factor, we get the other factor as (x>-3x-4) which implies that 4 and -1 are the
other two roots. Thus
2+i,2—i,3+\/§,-\/§,-1, and 4 are the roots of the given polynomial equation.
Find the condition that the roots of ax>+bx*+cx+d=0 are in geometric progression. Assume a,b,c,d #0.

Let the roots be in G.P.

Then, we can assume them in the from %,a,a)\.

Applying the Vieta’s formula, we get

=/ N (1)

1 a(/l; +1 +/1) = g
= . N (2)

2 az(%+1+/1)=§

e d
Zs— 03—E ........ (3)
Dividing (2) by (1), we get
a=-£ 4

; (4)
Substituting (4) in (3), we get( c)3 g>ac =
A R 3
b a

db3.



