Quadratic Equations

Questionl
If the equation 2> — 3az + a® — 2a — k = 0 has different real roots

for every rational number a, then £ lies in the interval
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Options:

None of these

Answer: C

Solution:

Given equation is
z?—3azx +a®>—2a— k=

For distinct real roots, D > 0
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=(-3a)?—4x1x (a*—2a—k) >0
=9a%>—4a>+8a+ 4k >0
=502+ 8a + 4k >0

Since, leading coefficient of a?is 5 > 0
So, (8)2 — 4 x (5)(4k) < 0 =64 — 80k < 0
= 64 < 80k

4 4
—k>g:>k€<g,oo>

Question2

The number of all common roots of the equation

z* — 1023 + 3722 — 60z + 36 = 0 and the transformed equation of it
obtained by increasing any two distinct roots of it by 1, keeping the
other two roots fixed, is
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Options:

A.

1

B.

D.
2

Answer: B

Solution:

Let
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f(z) = z* — 1023 + 3722 — 60z + 36 = 0
Atz =1,f(1)=1-10+37—60+36 # 0
Atz =2, f(2) = (2* - 10 (2° + 37 (2

—60(2+36=0
— 16 — 80 + 148 — 120 + 36
— 200 — 200 = 0

So, z = 2 is a factor of f(x)

Similarly = 3 is a factor of f(z)

s f(z) = (z = 2)%(z - 3)°

.". Original roots are 2,2, 3,3

The distinct roots are 2 and 3

There are three possible pairs of distinct roots

(1) Increase the two 2s by 1

(i1) Increase the two 3s by 1

(ii1) Increase one 2 and one 3 by 1

Let us assume we choose one root 2 and one root 3 to increase by 1
Since, these distinct roots.
Increaseone'2'by1:2+1=3
Increaseone'3'by1:3+1=4

Other two roots ( 2 and 3 ) are kept fixed

.". New sets of roots of he transformed equation is 3,4, 2,3

Let the transformed equation be g(x). its roots are 2, 3, 3,4

Sg(@)=(x—2)(xz—3)(z—3)(x—4)
= (z —2)(z — 3)*(z — 4)

The common roots are value of z for which f(z) = 0 and g(z) =0
.". Common roots are 2, 3, 3

.. Number of common roots = 3

Question3
If , 3,y are the roots of the equation 3 — Pz? + Qz — R = 0 and

(o —2)%, (B — 2)?, (v — 2)? are the roots of the equation
x3 — 5x? 4 4 = 0, then the possible least value of P + Q + R is

Get More Learning Materials Here : & m @&\ www.studentbro.in



TG EAPCET 2025 (Online) 2nd May Evening Shift
Options:
A.

5

1

Answer: A

Solution:

Given, a, 3, are the roots of the equations > — P2+ Qz — R =0

at+tpf+y=P
af+py+ra=Q
And afy =R

Also, (a — 2)2, (B — 2)%, (v — 2)? are the roots of equations, 3 — 5z + 4z = 0

Now, 22 — 5z2+ 4z =0

= z(z?2—5z+4) =0
= z(z—1)(z—4)=0
= x=0,1,4

(-2 =0=a=2
B-2P=1=p-2==+1=5=1,3

And (y—2)?=4=y-2=42=v=0,4

Now,
P+Q+R=(a+B+7)+ (af+ By +ya)+aby
Case Iwhena=2,8=1,y=0

then,
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P+Q+R=(2+1+4+0)+(24+0+0)
=5

Casellwhena=2,4=1,7v=14

then,
P+Q+R=02+1+4)+(2+4+8)+(2x1x4)=29
Case Il when a = 2, 8 = 3,y = 0 then

P+Q+R=(2+340)+(6+0+0)+0
=11

Case IVwhena =2,8=3,y=14
then

P+Q+R=(2+3+4)+(6+12+8) +24
=59

Clearly, least value of P+ Q + Ris 5 .

Question4

The number of integral values of ' a ' for which the quadratic
equation az’? + ax + 5 = 0 cannot have real roots is
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Options:
A.

infinite

B.

20

C.

19
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Answer: C

Solution:

Given, quadratic equation is
ar’+ar+5=0
For a quadratic equation

Az? + Bz + C = 0 to have no real roots,
A=B—4AC<0

So, A=a%’-4(a)(5) <0

= a>—20a<0
= a(a—20)<0

So, $\quad 0

Thus, a must be an integer.

So, the integral values of a in this range are 1, 2, 3, . ..

The number of such value is

19-1+1=19

,19.

Questions

If the roots of the equation 32x° — 48z 4+ 22z — 3 = 0 are in
arithmetic progression, then the square of the common difference of

the roots is
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Options:

A.

1
4

&

—_
@l"‘
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Answer: B

Solution:

Given equation is

32z° — 482* + 222 —3 =0

Since, the roots of this equation are in AP .
So, sum ofroots =a—d+a+a+d=3a

=48 3 L, 1

32 2 2

Now, sum of the products of roots = g—g

:>(a—d)a+a(a+d)+(a—d)(a+d):%

11
11 1\?2 11
2 2 2
—d’P == )| —dr=—
= 3a 16:>3(2> 16
g3 1L _12-u 1
4 16 16 16
:>d2—L

So, the square of the common difference of the root is 11—6

Question6

If the sum of two roots of the equation z* — 223 + 22 + 42 — 6 = 0 is
zero, then the sum of the squares of the other two roots is
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Options:

A.
6
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Answer: C

Solution:

Given, equation is
zt 283+ 22 +42-6=0
Let the roots of this equation be «, 3,y and J.

Sum of the roots
—a+Bty+o="2 =2 .. (d)

Sum of the products of roots

=aB+ay+ad+ By+ B0+
1

Sum of products of roots taken three at a time

= afy + afd + ayd + B
—4
=7 =

Product of roots = afvyd = _TG = —6

Since, the sum of two roots be zero, i.e.,

a+p8=0
= B=—«

So, y+d6d=2 [from Eq. (1)]
And,

a(—a)+ay+ad+ (—ay) + (—a)d+v5=1
= —+aytal—ay—ad+yi=1
= —a’+i=1 ... (49)

@ www.studentbro.in



And a(—a)yd=—6
= —a’yi=-6 ... (i14)
From Egs. (ii) and (iii), we get

v =1+ a?
= a2(1+a2):6
= a'+a’=6

Let y = a2, then we get

¥+y—6=0
= (y+3)(y—-2)=0
= y=-3andy =2

2 must be non-negative,

Since, o
y=a?=2

Then, 0 =14+0?>=1+2=3
Now, (v +68)2 =72+ 82+ 276

= Y242 =(y+6)?—296
=22-2(3)=4-6= -2

Question7
If f(x)is a quadratlc function such that f(z) f (%) flx)+ f (%)

then \/f ):
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Options:

25
A 53

10
B. ©
13
c. L
41
D. 4

Answer: C
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Solution:

f(z) = 1 + 22 is the polynomial satisfying the given condition

Question8
If o is a root of the equation 2 — z + 1 = 0, then
(a3 + @+ 5) "+ (@ + %) + (o' + )’ =

ol
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Options:
A.0

B.1

C.-3
D.-9
Answer: D

Solution:

Wehavea? —a+1=0
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= a+tl=1=a+L+2=1
= 2+L=-1=a+L+2=1
= a4+—:—1$(a+%)3=1
= a3+i+3(a+%):1

= o+ 5 =-2

= B4 (123 +(-2)%+(-1)®

= 1-1-8-1=-9

Question9

o, B are the real roots of the equation z> + az +b=0.Ifa + 8 = %
and o + 3% = %,thena— % —
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Options:
A &

B.

(] [SY

D.

SN[

Answer: A

Solution:

Given the quadratic equation 22 + az + b = 0, we know from the problem statement:

The sum of the roots, a + S, 1s %
The sum of the cubes of the roots, o + 3, is %.

From Vieta's formulas:
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a—i—ﬁ:—a:%.Thus,a:—

N |

The product of the roots a8 = b.

We are given that o3 + 3% = 3?7- Using the identity for the sum of cubes:
a®+ B = (a+ B)3 - 3aB(a+ p)

Substituting the known values:

0t = (1) -3 (3)

Substitute the given value for o + 82:

3b
2

37
8

oo|—

Rearranging gives us:

37 —36 -9

8 8 — 2

3b

3% _ 1 _
2 — 8

Thus,
3b=—-9 = b=-3

To find a — %:

i__ 1 1 _ _1.,1
a = =—53+t3

Calculate the above expression:

1 _ 3,2 __ -1
a—3=7% T%=7

Question10

If a, 3,y are the roots of the equation 423 — 3z + 2z — 1 = 0, then
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Answer: C

Solution:

43 — 322+ 2z —1=0 [given]

at+pB+y=%

af+py+ra = §

and aﬁ’)’:%

We know that

o’ + 2+ v° — 3apy

= (a+B+7) (®+ B +7*—aB— py— )
s+ B+ - =3(-F-3)

[ (et B+7)? = (@24 B +77) + 2B+ By + va)]
(3= (@®+F+7)+2- %

a4 =~ 1=~ )

3(7+8 3
3, @3, 3__9([lT3S b
:>a—|—ﬂ+’y—4<16>+4

45 3 —4548

e 1T e

3
3. @4 8
a+5+7—64

Question11

The equation 16z* + 1623 — 4z — 1 = 0 has a multiple root. If
a, 3,7, 6 are the roots of this equation, then é + % + % + % =
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Options:

1
Al 51

T 32
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C.32
D. 64

Answer: D

Solution:

162* +162° — 42 —1=0

= (162" —1) + (162° — 4z) =0
= (4:1:2 + 1) (4.732 — 1) + 4z (4$2 — 1) =0

= (42 -1) (42’ +1+42) =0

1 1
= (4$2—1)(2$+1)2=0:$=i5,—5
1 1 1 1

— — = — = —— 5:——
o 2,ﬂ 2,7 2and 5
1 1
— =2, - =-2—=-2and = = —2
oa B ’ anes
1 1 1
AT E T

=4x16 =64

Question12

The solution set of the equation 3% + 3172 — 4 < 0 contained in R is
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Options:
A. (1,2)
B. (1,3)

C. (0,2)
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D. (0, 1)
Answer: D

Solution:

To find the solution set of the inequality 3% 4+ 3172 — 4 < 0, we begin by rewriting it as:
3+ 2 —4<0

Let 3% = t. Since 37 is always positive, we have £ > 0.

Substitute into the equation:

t+3-4<0

Multiply the entire inequality by ¢ (noting that ¢ > 0 so the inequality sign does not change):
2?2 —4t+3<0

Factoring the quadratic, we get:

(t-3)(t—1)<0

The solution to this inequality is:

te(1,3)

Since ¢ = 3%, substitute back:

3" € (1,3)

Taking the logarithm with base 3 of both sides gives:

z € (logg1,logs3)

Since logs 1 = 0 and logz 3 = 1, we find:

z € (0,1)

Questionl13

The common solution set of the inequations x> — 4z < 12 and
x? — 2z > 15 taken together is
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Options:

A. (5,6)
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B. [5, 6]

C.[-3,5]

D. (—o00, —3] U [5, 00)
Answer: B

Solution:

To find the common solution set for the inequalities 22 — 4z < 12 and z? — 2z > 15, we'll begin by
rewriting them in a standard form:

> — 4z —12<0

-2z —15>0

Next, we factor each equation:

(z—6)(z+2)<0

(z—-5)(z+3)>0

Now, we determine the solution sets for each inequality:

For (z — 6)(z + 2) < 0, the interval is x € [—2, 6].

For (z — 5)(z + 3) > 0, the intervals are z € (—oo, —3] U [5, 00).

To find the common solution set, we identify where these intervals overlap:
The intersection of [—2, 6] and (—o0, —3] U [5,00) is z € [5, 6].

Thus, the common solution set for the given inequalities is = € [5, 6].

Question14

With respect to the roots of the equation 32> + bx? + bz + 3 = 0,
match the items of List I with those fo List I1

ListI List I
A All the roots are negative. I. (b — 3)2 =36+ P2for P€ R
B Two roots are complex. 1. -3 <b <9
C Two roots are positive.  III. b € (—o0, —3) U (9, 00)
D All roots are real and IV.b=9
V.b=-3
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Options:

A.A-V,B-1III,C-1,D-1I

B.A-1IV,B-1,C-1I, D- Il

C.A-V,B-1I,C-1II, D-I

D.A-1IV,B-1,C-V,D-1II

Answer: D

Solution:

Let f(z) = 3z% + bz® + bz + 3

(A) All the roots are negative. So, the number of sign change in f(—) should be 3 , which is possible only
when b is positive. According to options (A) — IV.

(B) Clearly for any value of b, f(z) = 0 has root z = —1.

S f@)=0=(z+1)(38z*+ (b—3)z+3) =0
=32+ (b—3)x+3#0

[ -.- two roots are complex]

= (b-3)%2-4(3)3)<0
= ¥ —-6b—27<0

= B+3)(b-9)<0

= —-3<b<9
Hence, B — 1I.

(C) We know that one rootis z = —1
(Negative).

Two roots are complex if —3 < b < 9.

If b = —3, then f(x) =0

= (z+1)(z—-12=0

In this case two roots are positive and equal.

(D) All roots will be real and distinct if and only if 3z% + (b — 3)z + 3 = 0 have two distinct real solutions
other, than -1 .
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(b—3)2—4(3)(3) > 0
= b2—6b—27>0
= b+3)(b-9) >0
= be (—00,—3)U(9,00)

Thus, D — 1II

Therefore, A - IV,B - II,C — V,D — III

Question15

If o, B are the roots of the equation x + % — 24/3, then
2 ‘ 02024 _ 52024‘ _
= =
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Options:
A. 22024
B. 220%
C. 22028
D. 21012

Answer: B

Solution:

Given, x + % —2V3
22— 2v32+4=0

Roots,a::\/giiéa,ﬁ:\/gj:i
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a2024, ,82024 — (\/5 + i)2024

— 22024 \/g

r T .. T
— 92024

2024 2024
:22024lcos 0 7r:|:" 0 ﬂ-]

i sin
6

. ( 202471') ‘
27 sin 5

sin (33771' + %) ‘

C¥2024 _ 62024 — 22024 X

— 2202 5 9

3
_ 92025 \/T

2 2024 _ ,32024‘ — 22025

Hence, 7 |a

Question16

a, (3 are the real roots of the equation 1225 — 2527 + 12 = 0. If

a>ﬂ,then6\/%:
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Options:

A3

B. 3

C. 3

D. ¢

Answer: D

Solution:
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Given, 1221/3 — 2521/6 412 = 0

1/6 1/3

Lety = 2'/6, then > = ¢

So, 123> — 25y + 12 =0

Question17

a, B and 7 are the roots of the equation =3 + 3z% — 10z — 24 = 0. If
a> B> ~vand o® + 38% — 10y — 24 = 11k, then k =

TG EAPCET 2024 (Online) 10th May Morning Shift

Options:
Al

B. 11
C.5

D. 55

Answer: C

Solution:

Given, z° + 322 — 10z — 24 =0
Factorise
= (z+4)(z+2)(z—-3)=0

Here,a =3, = -2y = —4
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od 4362 — 10y — 24 = 11K
27+ 3 x4—10 x (—4) — 24 = 11K

21+12+40-24=11K= K= 2 =5

Questionl8

a, B and v are the roots of the equation 82° — 42x? + 63z — 27 = 0.
If 6 <y < aand 3,7 and « are in geometric progression, then the
extreme value of the expression vz? + 48z + a is

TG EAPCET 2024 (Online) 10th May Morning Shift

Options:
A3
B.3
c.3
D. &
Answer: C

Solution:

Given,

8z — 422% + 63z — 27 =0

Factorise (4 — 3)(2z — 3)(z —3) =0
Roots are z = %, % or3

So, B = %,’y:%anda:3

Let f(z) = 22+ 32 + 3

Extreme value = f (;—f)

—b — 3
%:2;’% :>—1:>f(—1):%—3+3:§
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Question19

Ifﬁf_g—iﬁ =azx + b+ Pf—z + 2£q,then 51 apB =

TG EAPCET 2024 (Online) 10th May Morning Shift
Options:

A. 23 bgA

B. 69 bqA

C.7bgA

D. 17 bqA

Answer: A

Solution:

2284+1
> 2z2—12—6

Given

22" — 2 - 6) 57 (¢ + 3

223 — 2 — 6z

) ) )

224641

2_ 1.
z°—5x—3

D) )
1—2395—&—4

223+ 1 .’B—I—l %w—i—4
222 — 1 — 6 2 222 —x — 6

—

<"2 * 5) T 2 ﬁ)J(r;— 2)

Lz iy A

B
Now, me=5mry = %3 T 72

L2 1 4= B2z +3)+ A(z — 2)
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Putz = =

= 5lapB=51x1x1x 2 =11
:>23qu:23><%><3><1_77:%

5lapB = 23bgA

Question20

-1 _ 41

_ ozl 1 i
Noroms i o+ If —5 < a <0, then o is

« is a root of the equation

equal to
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Options:
A —2
B~
c.~
D. — 4t
Answer: B
Solution:
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Given « is a root of the equation

z—1 41 1
= —, where — =< a<0
V2z2 — 5z +2 60 2
a—1 41

%2 _bat2 60
(o —1)2 41\?
= — = | —
202 — 5o + 2 60
= 3600 (o® — 2a + 1) = 1681 (22” — 5o + 2)
= 238a° + 1205 + 238 = 0
= 238a% + 1156a + 49a + 238 = 0

= 34a(Ta+34) + 7(Ta+34) =0

= (34a+T7)(Ta+34) =0

IR
T T3y
1 0
.—2<a<
__ T
4T T3
Question21

a, 3,7, 2 and € are the roots of the equation

a, B,y + 4zt — 1323 — 5222 + 362 + 144 = 0. If
a< fB<vy<2<e,then a+ 28+ 3y+5be =

TG EAPCET 2024 (Online) 9th May Evening Shift
Options:

A. -1
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B. 66
C.-36
D. 48

Answer: A

Solution:

Given, roots of the equation
z° + 4zt — 1323 — 5222 4 36z + 144 = 0
are a1 3,7, 2, and €, where

a<fB<y<2<e

Now, z° + 4z* — 132° — 522 + 36z + 144 = 0

= (z+4)(z+3)(z+2)(z—2)(x—3)=0

= x=-4,-3,-2,2,3
sa=—-4=-3,vy=—2ande =3
Now, a + 28+ 37 + be
=(—4)+2(-3)+3(—2) +5(3)
=—4-6-6+15

=—-16+15=—1

Question22

If the quadratic equation 3z 4 (2k + 1)z — 5k = 0 has real and
equal roots, then the value of k£ such that

%<k<0h
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Options:

A —164—2x/%
B. —16—2\/ﬁ
C. -2

D. -2
Answer: A
Solution:
We have,

322 + (2k+ 1)z — 5k =0
roots are real and equal.

=D=0

=(2k +1)>—4(-5k) x3=0
=4k*+ 4k +1+ 60k =0
=4k + 64k +1=0

 —64-++/4096 — 16

k
2 x4

_ —64+£+/4080 —16++/255
B 8 - 2

Hence, k = M( 3 <k<0)

Question23
The equations 2z> + az — 2 = 0 and 22 + = + 2a = 0 have exactly
one common root. If a # 0, then one of the roots of the equation

ar? — 4x — 2a = O is

TG EAPCET 2024 (Online) 9th May Morning Shift
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Options:

A.2

B. -2
—4+v22

C—=—

—2+4+/22
D ==

Answer: D

Solution:

Let o be the common root of

222 +ar —2=0andz’ +2+0—>2=0
=202 +a0—2=0 ...(i)
a?+a+2a=0 ... (i)

o? «a 1 1
pu— pu— 2_—
T 2212 2 44 2 a la% ’ 2]

B 4a + 2
 a-—2

= o

(4a+2)> 1
S0, oy T oz

2 2
M:2—a
(a®+1)

8a2+2+8a=2a>+2—-0a*>—a
a’+6a’+9a=0=a(a®+6a+9) =0
=a=-3 [-a#0)
cart—4x —2a= 32— 4z +6 =0

322 +4x—6=0

 —4£V16+ 72
- 6

€T

24422
N 3
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So, one root of ax? — 4z — 2a = 0 is

_ —24v22
=

Question24

If o, 5 and + are the roots of the equation 22° — 322 + 5z — 7 =0,
then }_ o?f* =

TG EAPCET 2024 (Online) 9th May Morning Shift
Options:
A -1

17
B. 1

13
D. e
Answer: A

Solution:
We have,
223 — 32> +52—-7=0

3

a—l—5+’7=—<—5> :% .. ()

aﬁ+ﬁ'y+’yoe:% ... (i1)

7
afy = 37 (iii)

On squaring both side of Eq. (ii), we get
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(0 + B+ 7a)’ = =

a2ﬁ2+ﬂ272+72a2+2

(@B’ + By’ + a’By) = 2745

25
T’ + 2aBy(a+ B+7) = =

From Egs. (1) and (iii), we get

2 o (T)(3)_ 25

25 21 17
vl 2410
B =73 4

Question25

The sum of two roots of the equation z* — 23 — 1622 + 4z + 48 = 0
is zero. If o, B,y and ¢ are the roots of this equation, then

TG EAPCET 2024 (Online) 9th May Morning Shift

Options:
A. 123
B. 369
C. 132
D. 396

Answer: B
Solution:

We have,
zt— 23— 1622 +4x+48=0 ... (i)

By hit and trial, we get, 22 — 4 is the factor of
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2t — 2 — 1622+ 42 +48 =0

zt — 23 — 1622 + 4z + 48
2 —4

=

=z’ —z—12
:>:U4—:c3—16x2—|—4x+48:(;c2—4)
(:1:2—33—12)

=(z-2)(z+2)(z—4)(z+3)=0
= Roots of above Eq. (i) are,
-3,-2,2,4
o + Byt 8= (=3) + (-2
So,
+(2* + (4)* = 369

Question26

The set of all values of = which satisfy both the inequations
2?2 —1<0and z? — £ — 2 > 0 simultaneously is
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Options:

A. (—1,2)

B.(-1,1)

C.(-2,-1)

D.{-1}

Answer: D

Solution:

Given that
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z2-1<0 .. ()

= z2<1
= —-1<x<1
andalso 2z —z —2 >0 ... (22)

=(x—-2)(z+1)>0
=z € (—o0,—1] U [2, 00)

Thus, the set of all value of  which satisfy both the inequalities z> — 1 < Oand 2> —z — 2 > 0
simultaneously is {—1}.

Question27

The quadratic equations > — 6z + a = 0 and 2> — cz + 6 = 0 have
one root in common. If the other roots of the first and second
equations are integers and are in the ratio 4 : 3, then their common
root is
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Options:
A. 4
B.3
C.2
D. 1

Answer: C

Solution:

The given equations are

z?—6z+a=0 ... (4)

and 2 —cx +6=0 ... (17)

Since, a is a common roots in both the equations

Thus, the other roots of first and second equations are 43 and 35.
Hence, (o, 45) and («, 35) are the roots of first and second equations.

Thus, 4o = a and 3a3 = 6
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af=5=>a=38

So, from Eq. (i), we get

22— 6x+8=0=1r=2and4

If x = 2 is a common roots, then
From Eq. (i1), we get4 — 2¢+6 =0

=c=25
St —br+6=0=2z=3,2

Thus, their common root is 2 .

Question28

If o and g are the roots of the equation 22 + 22 4 2 = 0, then

TS EAMCET 2023 (Online) 12th May Evening Shift
Options:

A.-512

B. -256

C. 256

D. 512

Answer: B

Solution:

To find a'® 4+ B for the roots o and S5 of the equation z2 + 2z + 2 = 0, let's solve the quadratic equation:
22+2x+2=0

First, we complete the square:

(x+1)2=-1

This implies:

r+1==+2
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Thus, the roots are:

z=1—1 or z=—-1—1
Assigna=t—1land 8= —7 — 1.

Next, calculate o + S5
a?=i—2i+1=-1-2i+1=-2
F=(—i)—2(—i)+1=—-1+2i+1=2{
Now express a'® 4+ 8% as:

als + B = (a®)7-a+ (BB
Substitute o and 52

=(=2))"- (i — 1)+ (2i)"- (=i — 1)
Simplify:

Calculate (—2i)":

(=20)" = (=2)7-4" = —128 - (—i) = 128
Calculate (2i)":

(26)" =27.4" =128 - (—i) = —128i
Substitute back:

=128i(s — 1) — 128i(—i — 1)

Simplify the expression:
=128i-7—128;-1 —128i - (—i) — 128i- (—1)
= 128(—1) — 128; + 128 — 128i
Combine terms:

=128(—1+1) + 128i — 128i

= 256(—1) = —256

Thus, a'® + 15 = —256.

Question29

If the equation whose roots are P times the roots of the equation

x* — 2ax3 + 4bz? + 8ax + 16 = 0 is a reciprocal equation, then
|P| =
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Options:
A 3

B.

o=

C.2
D.3

Answer: B

Solution:

Consider the equation:
zt — 2az® + 4bx? + 8az + 16 = 0 (2)
Let the roots of equation (i) be «, 3, v, and 4.

The product of the roots for polynomial equation (i) is given by:

Constant term 16 — 16 (”)

aﬁ75 ~— Coefficient of z? 1

Suppose we have a new equation whose roots are P times the roots of equation (i), thus the roots become Pa
, PB, P, and P).

Now, the product of these new roots is:
Po-PB-Py-P§=Pixafys=1
So,

4 1
P* = aByd

Substituting the value from equation (i), we get:

1
pi= L
Thus,
pl=—-1t_=1
7] 16t 2

1

Therefore, the absolute value of P is 3
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Question30

If one root of the equation 42> — 2z + k — 4 = 0 is the reciprocal of
the other, then the value of & is
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Options:

A. -8

B. 8

C.-4

D. 4

Answer: B

Solution:

Given the quadratic equation 4z% — 2z + (k — 4) = 0, one of the roots is the reciprocal of the other. To find
the value of k, we first compare the equation to the standard form:

ar’+br+c=0

Here, we identify:

a=4, b=-2, c=k—-4

Since one root is the reciprocal of the other, let a and § be the roots. The relationship between the roots is:

o= = af=1

1
B
The product of the roots of a quadratic equation is given by:
a-f=<

Substituting the known values:

_ k-4
1= 4

To solve for k, we set:
k—4=4

Thus, solving for k, we find:
k=4+4=38

Therefore, the value of k is 8.
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Question31

Two numbers b and ¢ are chosen at random in succession without
replacement from the set {1,2,3,...... , 9}. Then, the probability

that 2> + bz +¢ >0,V € Ri
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Options:

29
A- 72

32
B. 31

45
C. 143

82
D. 125

Answer: A

Solution:

?’L(S) :901 ><801:72
24+br+c>0=0b—4c<0

b | ¢ Number of cases
1 1234 9 8
2 1345 9 7
31456 .9 6
4 156789 |[5
51789 3
b 1¢ 0
Total =29

S.n(E) =29

29
.". Required probability = T
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Question32

If (x — 2) is a common factor of the expressions 22 + az + b and

:v2+c:c+d,then% =
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Options:
Al
B.2
C.3
D. 4

Answer: B

Solution:

Given, (z — 2) is a common factor of equation (z* + az + b) and

(mz—i-a—l—d).
st tar+b=(z—2)(z— )
P +ar+b=2*—(2+a)z+ 2
b

S2a=b a=—
a (8] 2

and -2 —-—a=a
b

—2—52(1'

?+a+d=(z-2)(z-p)

P +at+d=z>—2+p)z+28
d=2p

d

3 =8

—-2-fB=c

b—d 20— 20

c—a -2—-B+2+a
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Question33

The sum of the roots of the equation
e' — 10e* 4 29e* — 20e’ + 4 = 0 is
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Options:

A.log, 10

B. 2log, 2

C. logg 2

D. 2logg;,

Answer: B

Solution:

Given,

e — 10e3 + 292 — 20ef +4 =0
Let et==zx
= 2* —102° + 2922 — 20z +4 =0

20 4
= 2’-10z+29—- —+— =0
T Z

s (2)° 2
=2+ (=) —10(z+=)+29=0
€T €T

2\ 2 2
= lz+=) —10(z+=)+25=0
XL X :5
Let
2
x+—=P
Xr
P?2_10P+25=0
= (P-5)%=0
= P

Putting the value of P in Eq. (i), we get
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2

T+ —=25
X
= 225z +2=0
54425 —8
a}:
2
w_5+¢17 5— 17
2 2
" 54417
= —
W 5= V1T
et = —
2
25 —-17 8
t1_t2: :—:2
e (& 4 4
ety =2

t1 +t2 =log, 2

"." There are 4 roots and 2 of them are repeated.

:>t1+t2+t3+t4:210g62
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