Quadratic Equations

Questionl

If 22 — 4ax + 5 + a > 0 for all z € R whenever a € (a, 3), then
48+ a =

AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

0

B.

D.
8

Answer: B

Solution:

z? —4ax+5+a>0
so, D <0

(—4a)® —4(1)(5+a) <0
16a2 — 20 —4a < 0

402 —a—-5<0

40> —5a+4a—-5<0
a(4a —5) +1(4a—5) <0
(4a —5)(a+1) <0

A 2 R

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



| |
1 5/4

So, -1 <a< % that means, « = —1,8=5/4

5
4+a=4x3-1=4

Question2

If a, 3, v are the roots of the equation =3 — 1222 + kx — 18 = 0 and
one of them is thrice the sum of the other two roots, then

AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

115

B.

41

C.

56

D.
57

Answer: D

Solution:

cxd—1222 +kx —18=0
So, a+f+vy=—(-12)/1=12 ... (7)

aB+By+ya=k ()
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and afy = —(—18)/1 =18 ... (#17)
Let,a =3(8+7) .. (v)
Using Eq. (i), we get

3(B+7)+(B+7) =12

= B+v=3
So,a=3x3=9 .. (v)
and 98y = 18
= pPy=2 )

From Egs. (v) and (vi), we get
p=17=2

Therefore,k =9 x1+1x2+4+2x9
=9+2+18=29

Hence, a® + 32 ++v2 — k

=924+12422_29
=81+1+4—29=57

Question3

The polynomial equation of degree S whose roots are the roots of the
equation 2° — 3z* — 23 + 1122 — 12z + 4 = 0 each increased by 2 , is

AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

x5 — 13z* + 6323 — 1352% — 108z = 0

B.

z® — 13z* + 63z% + 1352% + 108z = 0

C.

x5 — 1324 + 6323 — 13522 + 108z = 0

D.
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2% — 132* — 6323 — 13522 — 1082 = 0

Answer: C
Solution:

Let

P(z) = 2% — 3z* — 23 + 112? — 122 + 4

When each roots of the equation increased by 2 , then
P(z) — P(z — 2)

So, P(z — 2) = (z — 2)® — 3(z — 2)4

—(z—2)3+11(z —2)2 - 12(x — 2) +4
= 2% — 102" 4 40z® — 80z + 80z — 32
—3 (z* — 82° + 242” — 32z + 16)

— (2® — 62 + 122 — 8) + 11 (z* — 4z + 4)
—12(x — 2) + 4
=25 — 13z* + 6323 — 13522 + 108z

Hence, the required equation

z® — 13z* + 63z% — 13522 + 108z = 0

Question4

If the area of a square is 575 square units, then the approximate value
of its side is

AP EAPCET 2025 - 26th May Morning Shift
Options:

A.

23.9792

B.

23.7992

C.

23.8687
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D.
23.7868

Answer: A
Solution:

Let the side length as'a '

So, a®> = 575

= a =575

and 529 < 575 < 576

So, V575 = 23 + 2002 =23 + £

=23.9792

Question5

If the difference of the roots of the equation 2 — 7z + 10 = 0 is same
as the difference of the roots of the equation 22 — 172 + k = 0, then a
divisor of kis z> — 7Tz +10 =0

AP EAPCET 2025 - 26th May Evening Shift
Options:

A.

14

B.

17

15
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Answer: A
Solution:

2?2 -7z +10=0

a=1
.". Difference of roots = \‘/—]")
a
V49 — 40 _
== 1 ~ vV9=3

For quadratic equation

22— 17z + k=0

Difference of roots = /289 — 4k
According to the questions,
3=1/289 — 4k

Squaring both sides, we get

= 9=289 -4k = 4k = 280
= k=170

~ Divisor of £k = 14

Question6

The product of all the real roots of the equation |z|? — 5|z| +6 = 0

AP EAPCET 2025 - 26th May Evening Shift
Options:

A.

25

B.

36
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D.
16

Answer: B

Solution:

oz =5z +6=0

= |z|* —2lz| - 3|z| +6=0
= |zl(lz| =2) = 3(]z[ -2) =0
= (Jz[=2)(Jz[-3) =0
= |z|=2,]z| =3
= z=42,r=+3
.. Product of all roots = 2 x (—2) x 3(—3)
=4x9=236
Question7

If o, 5 and v are the roots of the equation 5z° — 422 4 3z — 2 = 0,
then a3 + 33 + 3 =

AP EAPCET 2025 - 26th May Evening Shift
Options:

A.

34
25

Answer: C

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



Solution:

Let the given equation be P(z) = 5z% — 422 + 3z — 2 = 0.
The roots of the equation are «, 3, v
According to Vieta's formulas, we have:

1. Sum of the roots: a + B+ = —(5%) = +.

2. Sum of the products of the roots taken two at a time: af + By + ya = %

3. Product of the roots: ey = — (%) = 2.
We want to find the value of a® + 8% + 3.

Method 1: Using the identity for sum of cubes.

We know the identity:

o’ + 52 +9° = 3afy = (a+ B+7)(a® + B2+ 7% — (af + By + 7e)).
First, let's find a? + 82 + ~2:

o’ + B+ = (a+ B+7)? 2B+ By + @)

Substitute the values from Vieta's formulas:

_ 16 _ 6
25 5
_ 16 30
- 25 25

Now, substitute all the required values into the sum of cubes identity:

o’ + B +79% = (a+B+9)(e®+ B+ 77 — (@B + By + ya)) + 3aby.
(5) (- 2—4 $)+3(3)

o+ 8+ =(5) (-5 - %)+ 5
=(3) (-3 ) 5

S N JE T S Y

ad + B3 443 =

ad + B+

To sum these fractions, find a common denominator, which is 125:

3 3 3_ _ 116 | 6x25
o’ + 7+ —1 T 5x25-
3 3 3 _ 116 150
o’ + %+ 5 T -
150116

o + B2 +0 = g

o+ B+ =
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Method 2: Using Newton's Sums.

Since a, 8, are roots of 5z? — 4z2 + 3z — 2 = 0, they satisfy the equation:

5a% —4a? +3a—2=10

56° — 482 +38—-2=0

5y — 492 +3y—2=0

Summing these three equations:

5(0 + B +4°) (0 + B +7) + 3(a+ f+9) ~ 21 +1+1) =0,
5(a®+ 82 +7%) —4(@®+ B2 +7*) +3(a+B+7) —6=0.

Letpi =a+B+y=+%.

Let py = a? + 5% + 2. We calculated this above: py = —%.
Let ps = a3 + B3 + 3.

Substitute p; and p, into the sum equation:

5ps —4(—3)+3(5) —6=0.

5ps + 22 + 2 —6=0.

To combine the constant terms, find a common denominator (25):

56 | 12x5  6x25 _
op3 + 55 T 55 5 = 0.

5p3+g+g—g—%=0.

Bps + 56+6205—150 —0
op3 + %5150 =0.
5p3 — % =0.

op3 = %.

b3 = %

bs = %-

Both methods yield the same result.

34

The final S| ——|
e final answer is | ——
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Question8

After the roots of the equation 6z° + 7% — 4z — 2 = 0 are diminished
by h, if the transformed equation does not contain x term, then the
product of all the possible value of A is

AP EAPCET 2025 - 26th May Evening Shift
Options:
A.

1/3
~2/3

—2/9
D.
7/3

Answer: C

Solution:

Given, 6% + 722 — 42z —2=0
Let x be the root and new root ' = — n

z=2+n
6(:13'+n)3+7(:c'+n)2—4(m'+n)—2:0

Coefficient of 2’ :

1802 +14n—4=0
= MM’ +Th—-2=0
= m?4+9n—-2n—-2=0

= 9n(n+1)—2(n+1):0:>n:_1,%

Product of all possible values of n = —2/9
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Question9

The number of distinct quadratic equations az? + bz + ¢ = 0 with
unequal real roots that can be formed by choosing the coefficients
a,b,c(a # b # c) from the set {0,1,2 4} is

AP EAPCET 2025 - 26th May Evening Shift
Options:
A.

4

D.
12

Answer: B

Solution:

ar’+br+c=0,a#b#c
a,b,c €{0,1,2,4},a #0

For unequal real roots
D> 0= b*> 4dac
Letb =4,4ac < 16

=ac<4
c=0,a=1,2—2
b=2,4dac<4=ac<1
c=0,a=1,4—2

1
b=1,4ac<1:>ac<z

c=0,a=2,4—2
.. Totalcases =2+2+2=26
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Question10

The number of solutions of the equation v/3z2 +x +5 =2 — 3 is

AP EAPCET 2025 - 24th May Morning Shift
Options:
A.

2

D.
4

Answer: C

Solution:

Given, equation is

V3z?+z+5=2—3

Here, 322 + x + 5 > 0 (since square root is non-negative)
= z—-3>0

= x2>3

Now, squaring to both sides of given equation, we get

- \2
(\/3m2+m—l—5) = (z — 3)2
= 322+z+5=2>2—6x+9
= 222472 —-4=0

Using quadratic formula,
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L TEYTP—4-2-(—9)
22
—7+1/49+32 —7+9

—16

Since domain, x > 3,s0x = —4

And x = % are not possible.

.*. There is zero solution.

Questionll

The set of all real values of = for which % > 11is

AP EAPCET 2025 - 24th May Morning Shift
Options:
A.

[—1,1] U (3,4)

R — [3,4]

Answer: B

Solution:
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2 —1

= —1>0
(z—4)(z—-3)
22 —1—(x—4)(z—3
_ @93
(@—4)(@—3)
Since, the inequality is 1277967; f’u >0

So, the critical points at Tx — 13 =0
_ 13
= ==

and at x = 4 and ¢ = 3, the expression is undefined.

S S
1
13 3 4
.

<

coxe [£,3)U(4,0)

Question12

If o, B and 7 are the roots of the equation 22> + 322 — 5z — 7 = 0,
then —- + # + % —

AP EAPCET 2025 - 24th May Morning Shift
Options:

A.

17
49

B.

23

49

C.

55
49

D.

67
49

Answer: D
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Solution:

Given, equation is
223 + 322 -5z —-7=0
Since, a, B and +y are the roots of the given equation.

—3

c.Sumofroots =a+B+v= =

Sum of products of roots

=af+pfy+ya=—3%

Products of roots = oy = — (_77) 4

i B 52724"}’20124'0252
az B2 42 a2 322

(87?) + (va)? + (aB)?
(aB)?

(B + By + ya)? — 2aBy(a+ B+ 7)
2 (aB)?
(=) -2(%) ()

—
INESE )

Question13

Two roots of the equation, az* + bz3 + cz? + dz + e = 0 are positive
and equal. If the product of the other two real roots is 1, then

AP EAPCET 2025 - 24th May Morning Shift

Options:
A.
be? = a’d
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B.

3e +

C.

2bve

ﬁe—i—c:a

e+ 2by/e+ 3c =av/a

D.

b’e = ad?

Answer: B

Solution:

Given equation

ar* +bxd3 +cx?+dr+e=0

Let o, o, B, % be root of equation

=

at+a+pf+==-b/a
o)
o a-ﬂ~%z;z>a2:e/a
a2+2(a,8)+27a+1:c/a

a? + 2a (B-i—%)—l—l:c/a

=

=

=

b
a® 4 2a (———2a)+1:c/a
a

2ab
—3a2—i+1:c/a
a

Question14

Let (a —3)z2 + 12z + (a + 6) > 0,Vz € Rand a € ({,0). If a is the

least positive integral value of a, then the roots of

(a —3)z? + 12z + (£ +2) = 0 are
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AP EAPCET 2025 - 23rd May Evening Shift
Options:
A.

1,2

b

B.
2,3
C.
~1,-2
D.
~2,-3

Answer: C

Solution:

Let f(z) = (a — 3)z2 + 12z + (a + 6) to quadratic always be positive

a—3>0

= a>3

and D= (12)2—4(a—3)(a+6) <0
=144—4(a*+3a—18) <0

= a?+3a—-54>0
= a’4+9% —6a—54>0
=  (@+9)(a—6)>0
+ - | +
¢ | , »
-9 6

a € (—o0,—9) U (6,00)
Combine with a > 3
= Wetakea € (6,00)

Least positive integeral value
a=T71=6

put these values
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(a—3)z? + 12z + (1 + 2)
=422 +122+8=10

= z2432+2=0

= (z+1)(z+2)=0

Hence, z = —1, -2

Question15

If the roots of the equation =2 + 2azx + b = 0 are real, distinct and
differ atmost by 2 m, then b lies in the interval

AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

(a2, a’ + mz)

B.

(a2 + m2,a2)

[a2 — m2,a2)

Answer: D

Solution:

x4+ 2ax+b=0

—2a £ +/(2a)2 — 4b
= =

2
=—atvVaZz-b>

let,
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a=—-a++vVa2-b>

B=—-a—+Va2—-b
s0, |a — 8] =2va® —b

given that 2va2 — b < 2m
= a?—-b<m?
= b>a’>—m? .. (2)

Also, for real and distinct roots

D=4d>—-4b>0
= b<a? ... (44)
Hence, $a"2-m”2 \leq b

= be [a2 — m2,a2)

Questionl6

The cubic equation whose roots are the squares of the roots of the
equation z° — 222+ 3z — 4 =0 is

AP EAPCET 2025 - 23rd May Evening Shift
Options:

A.

23+ 222 + 72— 16 =0

B.

23 +222 — Tz —16=0

C.

23— 22% — Tz +16 =0

D.

2> — 222+ 72+ 16 =0

Answer: B
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Solution:

23— 222432 —-4=0
So, a+ B+ v =2af+ By +ya = +3,

afy=14

thus, o® + 52 + 7% = (@ + S +7)?
—2(af + By +ya)
=4-2(3)=-2

and o’ + B°y* + v%a®
= (aB)’ + (87)* + (ya)®
a262 + ,62’)/2 —|—’}/2OL2
= (@B + By +va)® —2aBy(a+ B+ 7)
=(3)2-2(4)(2) =9— 16 = —7
and o?B%y?% = (afy)? =42 =16

Hence, the cubic equation with roots a2, 32,42 is

373 _ (a2 + ﬂ2 +72)m2 + (a2B2 +B2,y2 +,y2a2)m o a2ﬁ272
=2° — (=2)z’ + (-T)z — 16 = — a’B>y?
=23+ 227 — Tz —16=0

Questionl7

If o, B, are the roots of the equation z3 + pz? 4+ g +r = 0, then
ad+ B3+ 43 =

AP EAPCET 2025 - 23rd May Evening Shift

Options:

A.

P’ —3pg+r
B.
p*—2pg+r
C.

3pq — 3r — p?
D.

3pq + 3r + p3

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



Answer: C

Solution:

cadtpritqr+r=0
a+p+vy=-paf+py+ya=yq,
apfy=—r

So, &® + B2 +° = (a+ B +7)°
—3(a+B+7)(af+ By + ya) + 3aby
=(-p)* = 3(-p)(9) +3(-7)
=—p° +3pg—3r

Question18

If «, 3 are the roots of the equation z2 4 bx + ¢ = 0 satisfying the
conditions oo + 8 = 5 and a® + 3% = 60, then 3¢ + 2 =

AP EAPCET 2025 - 23rd May Morning Shift
Options:

A.

2b

B.

3b

C.

—3b

D.

—2b

Answer: C

Solution:

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



—b
and o® + 8% = 60
(a4 B)* — 3ap(a+ B) = 60
(5)> — 3 x ¢(5) = 60
125 — 15¢ = 60
15¢ = 125 — 60 = 65
65 13
C= — = ——
15 3
13
.3+ 2=3x ?—}-2:134—2:15
= (—3)(—5) = —3b (from Eq. (i))

L

Question19

If o, B, v are the roots of the equation,

z3 + az® +bx +c =0, then (a + 3 — 27)
(B+y—2a0)(y+a—2p) =

AP EAPCET 2025 - 23rd May Morning Shift
Options:

A.

2a® 4 9ab + 27c

B.

2a® + 9ab — 27c

C.

2a% — 9ab — 27c

D.

2a® — 9ab + 27c

Answer: D

Solution:
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Given, «, B and -y are roots of equation

2 +ax® +bx+c=0
a+pB+v=-a
af+ pBy+ya=b
afy = —c

Now, (a+ 8—2y)(B+ 7 — 2a)(y+ a — 25)

=(a+B+y=37)(a+B+7v—3a)(a+B+v-3p)
= —(a+3a)(a+38)(a+ 3v)

=~ (a® +3(a+ B+v)a® +9(aB + By + ya)a + 27(afBy)
= — (a3 — 3a® + 9ab — 270)
= 2a® — 9ab + 27¢

Question20

If the sum of two roots of the equation z* + 223 — 722 — 82 + 12 =0
is zero, then the sum of the squares of the other two roots is

AP EAPCET 2025 - 23rd May Morning Shift
Options:

A.

5

B.

10

C.

13

D.
25

Answer: B

Solution:

Given,

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



zt+22% — 72?2 -~ 8z +12=0
=(x—-1)(z—-3)(z—2)(z+2)=0
oz =1,3,2 -2

Since sum of two roots of Eq. (1) is zero.
So,-24+2=0
Hence, sum of the squares of the other two roots

()24 (3)2=10

Question21

f(z) is a quadratic polynomial satisfying the condition
fz)+ f(2) = f(x)f (). If f(—1) = 0, then the range of f is

AP EAPCET 2025 - 22nd May Evening Shift

Options:

Answer: C

Solution:

f(z) =az? +bx+c

substitute f(z) into the given equation
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) 1)? 1
ar"+br+c+a|l—) +0|— ) +c
T T

— (a2® + bz + ) (“(%)2”’(%) +C>

:>az2+bm+c+%+%+c
= (o +ba0) (& 4+
= az* + bx3 + cx® + a + bz + cx?
= (aa:2 +bm+c) (a+b:1:+ca:2)
= azx? + bz + 2cx? +br +a
2.2 3 4 2 2 3 2 2
=a“z” + abx” + acx” + abxr + b°x” + bex” + ac + bex + c*x

Compare coefficients : a = ac,

b=ab+ bc
2c=a’>+b>+c2b=ab+bc,a = ac

From a = ac, we have ¢ = 1 or a = 0, if a = 0 then f(z) is not quadratic, so ¢ = 1 from b = ab + bc, we have
b=ab+b,soab=0,sincea # 0,b=0

From 2¢ = a? + b + ¢2, we have
2=a’>+0+1

So, a’=1landa==+l1

thus, f(z) = 2%+ 1or f(z) = —22 +1
Since, f(—1) = 0, we have f(z) = —z? + 1

=  f(zr)=—z2+1
= Range = (—o00,1]

Question22

If a # 0 and zero are the roots of the equation
z? — bkx + (6k* — 2k) = 0, then o =

AP EAPCET 2025 - 22nd May Evening Shift
Options:

A.

o=
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a

wlon

o

5

Answer: C

Solution:

If @ # 0 and 0 are the roots of

z? — 5kx + (6k* — 2k) = 0, then find a.
Step 1: Use the fact that 0 is a root.
If x = 0 is a root, it should satisfy the equation:
0% — 5k(0) + (6k> — 2k) =0
= 6k —2k =0
=2k(3k—1)=0
Sok=0ork= %

But if £ = 0, the equation becomes z? = 0, giving a double root 0 — contradicting that one root is nonzero (

a #0).
Hence,

k=1
Step 2: Substitute k = % into the equation.
o =5 (5)a+ (6(3)° ~2(3)) =0

)
)

Wait — compute the constant term carefully:

0

oo

2_ 5 s _

0

2_ 5 2 _
=T 3m+(3

[

6 2 _ 2 _ 2 _
9 -3 3_0'

wo|ro

So the equation becomes:
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Step 3: Identify the roots.

Rootsarez = 0and z = %

Given that one root is 0 and another is a # 0,

Option C.

Question23

The set of all real values of x satisfying the inequation

AP EAPCET 2025 - 22nd May Evening Shift

Options:

Answer: D

Solution:
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8x2 — 14z — 9

—-2>0
322 —Tx—6
8z2 — 142 — 9 — 622 + 14z + 12 -
3z2 -7 —6
222 4+ 3
>0
322 —9x+2x —6
222 + 3
= >0
3z(x —3) +2(x—3)
N 222 + 3 50
(x —3)(3z + 2)
- = ==
-2/3 3

Question24

When the roots of > + ax? + Bz + 6 = 0 are increased by 1, if one of
the resultant values is the least root of x* — 623 + 11z — 6z = 0, then

AP EAPCET 2025 - 22nd May Evening Shift

Options:
A.

oa—pB+5=0

a+B+7=0

20+ +7=0
D.
204+36—-1=0

Answer: A

Solution:

Get More Learning Materials Here:
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w(w3—6w2+11w—6):0

= z(z—1)(z—2)(z—3)=0
= z=0,1,2,3

The least roots is 0 .

Let the roots of 3 + ax? + Bz + 6 = 0 be 71, 72, 73
The roots of 2% 4+ ax® + Bz +6 =0

increased by l arer; + 1,70 + 1,73 + 1

One of these roots is 0 , so 7; + 1 = 0. for some 3°.
=r,=—1

Since r; = —1 is root of

2 far +Pz+6=0

= (-1 +a(-1)*+8(-1)+6=0
= -1+a—-B+6=0
=a—-pF+5=0

Question25

Let' a'be a non-zero real number. If the equation whose roots are the

squares of the roots of the cubic equation

3

identical with this cubic equation, then 'a ' =

AP EAPCET 2025 - 22nd May Evening Shift

Options:

A.

1
3

w

(O]

a

=
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2

Answer: B
Solution:

at+B+v=a
af+py+ya=a
afy=1
= a’+ 2 +9° = (a+ B+19)* — 2(af + By + 7a)
= a’B + B2y +7%a® = (aB+ By +12)* — 2aBy(a + B +7)

Now, equate the coefficients of the original and new equations.

a’ —2a=a
a’ —2a=a
1=1
Solve for a

a?—2a=a

= a’-3a=0
= a(a—3)=0
a#0..a=3

Question26

If (2k — 1)z? — 2(3k — 2)z + 4k > 0 for every = € R, then the sum of
all possible integral values of & is

AP EAPCET 2025 - 22nd May Morning Shift
Options:

A.

21

B.

27

C.
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36

D.
28

Answer: D
Solution:

We have,
(2k — 1)z — 2(3k — 2)z + 4k > 0,Vz € R
=  4(3k—2)* —4(2k —1)4k <0
= 9k?—12k+4—8k>+4k <0
= k2-8k+4<0,
8+v64—16 8+4V3
B 2 T2
= ke (4—2V3,4+2V3)
k=1,2,3,...,7
Sum of integral value = 28

k

Question27

If o is a repeated root of multiplicity 2 of the equation
1823 — 3322 + 20z — 4 = 0, then

AP EAPCET 2025 - 22nd May Morning Shift
Options:

A.

30> —8a+4=0

B.

3a+8a+4=0

C.

30 —a—4=0

D.

302 +2a—-4=0
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Answer: A
Solution:

$f(x)=18 x3-33 x"2+20 x-4=0
a 1s a repeated root of multiplicity ? Let roots be a, a, 8

and 54a% — 66a +20 =0
2702 —33a+10=0
2702 — 18a — 15a+ 10 =0

= (9a—5)(Ba—2)=0=a=2ors

=
f'(z) = 542? — 66z + 20z = « is repeated roots, f'(a) = 0 N

So, a = %undefinedoz2 —8a+4=0

Question28

The equation 6z* — 523 + 1322 — 5z + 6 = 0 will have

AP EAPCET 2025 - 22nd May Morning Shift
Options:
A.

only real roots

B.

only complex roots

C.

two real and two complex roots

D.

two real and two purely imaginary roots

Answer: B

Solution:

We start with the equation: 6z* — 523 4+ 1322 — 52 + 6 = 0.
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Divide both sides by 22 (where = # 0) to get:

60 —br+13— 2 + 5 =0

Rewrite the expression by grouping terms:6 (a:2 + %) -5 (m + %) +13=0
Lett =z + L. Thenz? + & =12 —2.

Substitute these into the equation:6(¢2 — 2) — 5t + 13 = 0

Simplify:6t* — 12 — 5t + 13 = 06t> — 5t +1 =0

This is a quadratic equation in ¢. The discriminant (D) is:

D= (-5)2—4-6-1=25—24 = 1 (which is greater than 0).

This means there are two real solutions for t:t = % = % or %t = % or %
1 _ 1 1 _ 1
So,x+=5orx+ = 3

Now solve for x in each case:

Ifx+ % = %, multiply both sides by z: 2% + 1 = %m Rearranged:2z? — 2 +2 =0

Ifz+ % = %, multiply both sides by z: 22 + 1 = %:c Rearranged:3z2 — 2z 4+3=0

For both equations, the discriminant is less than 0. This means there are no real solutions for x.

Therefore, all the solutions for z are complex numbers.

Question29

The roots o, 3 of the equation 22 — 6(k — 1)z + 4(k — 2) = 0 are
equal in magnitude but opposite in sign, if o > 3, then the product of
the roots of the equation 22> — az 4+ 63(a+1) = 0

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

12

B.

-12
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16

D.
-18

Answer: D

Solution:

Given, 2> —6(k— 1)z +4(k—2) =0

a+p=6k—1)=0=k=1
af=4k—-2)<0=k<2

fork=1,22-4=0=2>=4
r=122=a=+2and f = -2
Then, 222 — az + 68(a + 1) = 0 become

222 — 2z +6(—2)(3) =0
22— —18=0

Now, product of roots = —18

Question30

If ax? + bx + ¢ < OVz € R and the expressions cz? + ax + b and
ax? + bz + c have their extreme values at the same point z, then for
the expression cz? + ax + b

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

Minimum value = %

B.

Maximum value = 4—:_;1
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C.

Minimum value = ?jTa

D.

. 3b
Maximum value = <

Answer: D

Solution:

We have, ax? + bx + ¢ < 0
Ifa<0,then A <0
a<0andb®—4ac<0

- b?% < dac

And cx? + azx + b and ax? + bz + ¢ have same extreme value

a _ b 2
—50 = —35- = a”=bc

g 2 : A a’-4bc _ be—4bc [ 3bc 3b
Now, the minimum value of cz® + az + bis — - = o = = = ( = )

I
'~

Because b2 = positiveanda < 0 = ¢ < 0

371’ is the maximum value of cz? + az + b

Question31

If 22 — 5z + 6 is a factor of f(z) = z* — 1723 + kz? — 247z + 210,
then the other quadratic factor of f(z) is

AP EAPCET 2025 - 21st May Evening Shift
Options:

A.

z? + 12z + 35

B.

z? — 12z + 35
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x2 —6x+35
D.

z? + 6z + 35

Answer: B

Solution:

f(x) = z* — 172 + ka? — 2472 + 210
Its factor: 22 — 5z + 6
. (z — 2)(x — 3) is also a factor.

f(2) = 16 — 17(8) + k(4) — (247)2+210 =0

= 16 — 136 + 4k — 494+ 210 =0

= 4k—404=0= k=101

o f(x) = 2t — 172 +1012% — 247z + 210
= (af;2 — b + 6) (w2 — 12z + 35)

Question32

Given f(z) = 2 — 5z + 4. Out of first 20 natural numbers, if a
number x is chosen at random, then the probability that the chosen z
satisfies the inequality f(z) > 10 is

AP EAPCET 2025 - 21st May Evening Shift
Options:
A.

1
2

w

N[9S}

a

sl~
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D.

13
20

Answer: C

Solution:

Given, f(z) = > — 5z + 4
f(z) > 10

z? — 5z +4> 10

22 —52—-6>0

(x—6)(z+1)>0
z<—lorz>6

n(S) = 2°C; = 20
n(E) =1C; = 14

14 7
B =%~
Question33

If the harmonic mean of the roots of the equation
V2z2 — bz + (8 —24/5) = 0is

AP EAPCET 2025 - 21st May Morning Shift
Options:

A.

3

B.

2
C.
45
D.

4445
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Answer: C

Solution:

V2z? — bz + (8 —2v5) =0
Let it's root's be a and S,

a+ﬂ:%, aﬁz%

The harmonic mean of the roots,

_ 208 _
H_a+ﬁ—4

af =2(a+p)

2b = 2(4 — V/5)
b=4—-+/5

Question34

All the values of k such that the quadratic expression
2kz? — (4k + 1)x + 2 is negative for exactly three integrals values of x
, lie in the interval

AP EAPCET 2025 - 21st May Morning Shift

Options:
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Answer: A
Solution:

We have,

2kz? — (4k+1)z+2<0
o 2kz? —4dkzr —z+2<0
2kz(z —2)—1(z—2) <0

(x—2)(2kxz—1) <0

1
2 << —
TS 9%

Expression is negative for exactly 3 integral values of x whichis z = 3,4,5

5<z<6

1
2k
. L
© 2k
ke

Question35

If o, 5 and v are the roots of the equation z° — 13z2 4 kx + 189 = 0
suchthat 3 —~v=2,then S +~v:k+a =

AP EAPCET 2025 - 21st May Morning Shift

Options:

Answer: A
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Solution:

Given, 3 — 1322 + kz + 189 =0

a+B+y=13,aB+ By +ya =k

and afy=-189andf—v=2
[oy=8-2]

a+pB+p—-2=13

(15 — 2B)B(8 — 2) = —189

B (158 — 28% — 30 + 48) = —189

—28% +198% — 308+ 189 =0

26% —198% + 308 — 189 = 0

(B—9)(28° - B+21) =0

=928 —-B+21#£0V€R

B=9,7=T7

and o= -3

B R A

k=af+py+ya=-27+63—-21=15

Bty _ 947 16

4
Now, o =53 =T =3

B+v:k+a=4:3

Question36

Ta? 5218

The set of all real values of x satisfying the inequality 7%2 oe < 218

AP EAPCET 2024 - 23th May Morning Shift

Tz?—5x—18
We have, —>2== < 2
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Tx2 — 5z — 18

222+ — 6

7z — 5z — 18 — 42% — 22 + 12

2r2+ 1 — 6

322 —7x—6
2224+ —6
322 -9z + 22— 6
222 +4x — 3z — 6
3z + 2)(x — 3)
(22 — 3)(z + 2)

—-2<0

<0

<0

<0

Case I

(3z +2)(z — 3) < 0and

2z —3)(z+2)>0

=xc _—2,3 and z € (—o0, —2) U ia
3 2
3

Case II

Question37

The set of all values of £ for which the inequality
z? — (3k + 1)x + 4k? + 3k — 3 > 0 is true for all real values of z, is

AP EAPCET 2024 - 23th May Morning Shift

Options:

B. (-1, )

C. (—o0, =) U (1, 00)

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



D. (—o00, —1) U (¥, o0)
Answer: C

Solution:
To determine the set of all values of k for which the inequality > — (3k + 1)z + 4k* + 3k — 3 > 0 holds for
all real values of «, we proceed as follows.

First, recall that the inequality f(x) > 0 for all  requires that the quadratic equation has no real roots, which
corresponds to the discriminant D being less than zero. For a quadratic equation az? + bz + ¢, the discriminant
is given by b% — 4ac.

In this scenario, the quadratic in z is given by:
a=1, b=—-3k+1), c=4k>143k—3.
The discriminant D is:

D = (3k +1)% — 4(1)(4k® + 3k — 3).
Simplifying, we get:

D = (3k+1)% — 16k? — 12k + 12.
Expanding:

D = 9k? + 6k + 1 — 16k* — 12k + 12.
Simplifying further:

D= —7k? — 6k + 13.

To ensure D < 0, we need:

7k% 4+ 6k — 13 > 0.

To solve this inequality, factor the quadratic expression:
Tk? + 13k — Tk — 13 = (Tk + 13)(k — 1).

The solution to (7k + 13)(k — 1) > 0 can be found using sign analysis. The critical points are k = — 173 and
k=1

The intervals to consider are:

13
I~c<—T
13
—= <k<l1
k>1

Test each interval:

For k < —= and k > 1, both factors (7k + 13) and (k — 1) have the same sign (either both positive or both
negative), making the product positive.

For — 1—73 < k < 1, the factors have opposite signs, making the product negative.
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Thus, the solution set for k is:

ke (—oo,—L8) U (1, 00).

Question38

The cubic equation whose roots are the square of the roots of the
equation is

1223 — 2022 +2+3 =0

AP EAPCET 2024 - 23th May Morning Shift
Options:

A 23+ 37622 — 1212 —9=0

B. 144z — 400z? + 121z + 98 = 0

C. 14423 — 37622 + 121z — 9 =0

D. z3 + 400z% — 121z — 98 = 0

Answer: C

Solution:

To find the cubic equation whose roots are the squares of the roots of the given equation, we start by analyzing
the equation:

122° — 2022 +z +3 =0
Let's consider «, (3, and +y as the roots of this equation. From the properties of polynomial roots, we have:

a-i—ﬂ-l—’y:%:%

af+ By +ra =1

afy =~y = —1

Next, we need to find relationships involving the squares of these roots o2, 52, and 2.
Sum of squares of the roots:

@+ B2+ = (a+B+7)" - 2(aB+ By +1e)

_(é)Z_zxL:%_%:M:ﬂ
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Product of squares of the roots:
232,.2 _ 2 _ 1\2 _ 1
a’By? = (o)’ = (%) =15
Sum of products of squares of roots taken two at a time:

a?f? + 2% + y%a? = (af + By + )’ — 20py(a + B+ 1)

(&) 2 (4) <3

_ 1 45 _ 14120 _ 121
44 T 6 T T14d T 144

Using these calculated values, the cubic equation whose roots are the squares of the original roots is given by:

3 41,2, 121, 1 _
z gt Tzt~ 1% =0

Multiplying through by 144 to clear fractions, we obtain:

14423 — 37622 + 1212 —9 =0

Question39

a, 5 and v are the roots of the equation z* 4 32> — 10z — 24 = 0 If
a(B+ ), B(y + ) and v(a + B) are the roots of the equation
z3 + px? + gz + r = 0, then q is equal to

AP EAPCET 2024 - 23th May Morning Shift
Options:

A. -44

B. -28

C.44

D. 28

Answer: D

Solution:

Let a, 8 and  be the roots of equation 23 + 322 — 10z — 24 =0
atpf+y=-3,af+py+ya=-10
and affy = 24

= a=-2,=—-4,y=3
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As, a(B+7), B(y + 00) and y(a + B) are the roots of equation

3+ pr?+qr+r=0
—p=a(f+7)+B(y+a)+y(a+p)
=-2(—4+3)—4(-2+3)+3(—2—-4)
=2—-4-18= -20
p=20
qg=2(—4) + (—4)(—18) + (—18)2
=—-8+72—-36=28

Question4(

If ' a'is a rational number, then the roots of the equation
z? — 3azx + a®? — 2a — 4 = 0 are

AP EAPCET 2024 - 22th May Evening Shift
Options:

A. rational and equal numbers

B. different real numbers

C. different rational numbers only

D. not real numbers

Answer: B

Solution:

Given,

2 —3ax +a?>—2a—-4=0
where, a 1s a rational number

Then,

discriminant, D = B%2 — 4AC

= (-3a)’ —4 x 1 x (a® — 2a — 4)
=9a% — 4a® + 8a + 16
— 5a® 4 8a + 16
D =5a®>+16 + 8a
+ve

So,D >0
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So, roots of equation will be different real number.

Questiond1

The set of all real values ' ¢ ' for which —1 <

all real values of z is

AP EAPCET 2024 - 22th May Evening Shift

Options:

(
B. (
C. (1,5)
(

—00,1)
Answer: C

Solution:

2z% + azx + 2
2+z+1
222 + ax + 2

24+ x+1
—2?—z—-1<22+ax+2
0<3z°+(a+1)z+3
D<0
(a+1)*—4%x3x3<0

Given, — 1 <

Now, — 1<

L R T

(a +
(a+1—-6)(a+1+6)<0
(a—5)(a+7)<0

222 + ax + 2

and
2 4+x+1

202 +axr+2 <322 +3z+3
0<z’+(B3—a)z+1=D<0
(3—a)2—4x1x1<0
(3—-a)?-22<0
B3-a—-2)(83-a+2)<0
(—a+1)(5—a) <0

A A
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= (a—5)(-1+a)<0 .. (i)
From Eq. (i) and (i1), we get
a € (1,5)

Question42

The quotient, when 3z° — 4z? + 523 — 322 + 6z — 8 is divided by
2+ — 3is

AP EAPCET 2024 - 22th May Evening Shift
Options:

A. 322 — Tz — 21

B. 3z3 — Tx? + 21x — 45

C.3z* — T3 + 2122 — 45 + 114

D. 114x — 143

Answer: B

Solution:
2+ — 3)

3z° — 4zt + 523 — 322 + 62 — 8
(323 — 72?4 21z — 45
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3x°+3x"-9x°

-+
7x*+14x3-3x%+6x-8
Ix7 210
+  + -
21x3-24x°+6x-8

21x3-21x°+63x
-+ +
45x°+69x-8

-45x?+45x-135
+ + o+

114x+127
Hence, quotient is 3x°-7x°+21x-45

Questiond3

If both the roots of the equation 2> — 6az + 2 — 2a + 9a® = 0 exceed
3, then

AP EAPCET 2024 - 22th May Morning Shift
Options:

Aa<

B.a> 2

Ca<=

D.a >4

Answer: D

Solution:

Given, 2 — 6ax +2 — 2a + 9a% =0

= x2—6a:1:+(2—2a—|—9a2):0
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For both roots to exceed 3, x = 3 should be a root or both roots should be greater than 3.

Sum of roots = —% = — (’f“) = 6a

6a >18 = a >3

¢ __ 9a’—2a+2
a 1

Product of roots =
Since, a > 3 so product, also should be greater than 3 .
That leads us to the correct condition

11
=g

Questiond44

If o and S are two distinct negative roots of z°> — 5z° + 522 — 1 = 0,
then the equation of least degree with integer coefficients having \/ —«

and |/ —[ as its roots, is

AP EAPCET 2024 - 22th May Morning Shift
Options:

Az?-3xz+1=0

B.—z* -5z +52z+1=0
C.—z*+522-b5x+1=0

D.z*—3z2+1=0

Answer: D

Solution:

We begin with the polynomial:
2 — 5z + 522 — 1= (z—1)3(z2 4+ 3z + 1)

We are given that a and S are distinct negative roots of the equation. Therefore, o and 8 must be the roots of the
quadratic equation:

2 +3z+1=0
Given that a and 3 are negative, we establish that:

af =1 (as derived from the product of the roots of z? + 3z + 1 = 0)

We need to find the polynomial equation for which 1/—a and y/ —pf are roots. Note:
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V=a-\/—B=+a-B=vV1=1
Thus, the product of v/ —a and 4/ —f is 1. The equation with these roots and integer coefficients is:
' —3z2+1=0

The product of the roots for this equation equals 1, satisfying the condition v/—a - v/ —f8 = 1, confirming that
v/ —a and 4/ —f3 are roots of the equation.

Questiond5s

If o is a common root of z°> — 5z + A\ = 0 and
z? — 8z — 2X = 0(\ # 0) and S, 7y are the other roots of them, then
at+tpf+y+A=

AP EAPCET 2024 - 21th May Evening Shift
Options:

A.0

B.-1

C.1

D.2

Answer: C

Solution:

Given,

2 —5z+A=0 .. (1)
22 — 8z — 20 =0 .. (44)

*.” a 1s a common factor of Eqs (i) and (ii), we get
And S,y are the other roots of them,

So

a?—5a+A=0
o’ —8a—22=0

—(+) ()
3a+3A=0= A= —«a

Then, a?—-5a—a=0=a?—-6a=0
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= ala—6)=0=a=0,6
a#0

=a=6and A= —6

Now, from Eq. (1), we get

x> — 5z —6=0
= 2 —6z+z—-6=0
= (z—6)(x+1)=0
= r=6z=-1
S B=-1
From Eq. (i1), we get
z? — 8z — 2 x (—6) =0
= z2-8zx+12 =0

= (z—6)(z—2) =0=z=6,2

=2

Now, a+B+y+A=6+(-1)+2+(-0)
=1

Question46

The equation z* — 23 — 622 + 4z + 8 = 0 has two equal roots. If o, 8
are the other two roots of this equation, then o + 3% =

AP EAPCET 2024 - 21th May Evening Shift
Options:

A. 4

B.5

C.6

D.7

Answer: B

Solution:

To solve the given polynomial equation z* — z3 — 622 + 4z + 8 = 0 with two equal roots, we proceed as
follows:

The equation can be expressed as:
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z3(r+1)—22%(z+1) —4z(z+1)+8(z+1)=0
Factoring out (z + 1) gives:
(z+1)(z® —222 42 +8) =0

Further factoring results in:
(z+1)(z—2)(z2—4)=0

This simplifies to:

zt+1=0, 2—2=0, z>2—-4=0

Hence, the roots are:

z=-1, =2, =22

The distinct roots of the equation are —2, —1, and 2. Since one root, 2, repeats, we determine the remaining
rootsasa = —2and 8 = —1.

To find o + B2, compute:
o+ =(-2)+(-1)*=4+1=5

Thus, a? 4+ g% = 5.

Question47
Roots of the equation a(b — c¢)z2 + b(c — a)z + c(a — b) = 0 are
AP EAPCET 2024 - 21th May Morning Shift

Options:
A a(b—c) 1

c(a—b)’

B, deza) 4

c(a—b)

D. b(c—a)’

1

Answer: C
Solution:

We have,
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a(b—c)z2 +b(c—a)z+cla—b) =0

Using hit and trial method,

Putx = 1 in Eq. (i)

ab—c)+blc—a)+cla—b)=0
ab—ac+bc—ab+ac—bc=0

s.onerootis 1.

Now, let another root be «

Then, product of root, a - 1 = %

. a_cafb

a(b—c)

c(a+b)
a(b—c)? 1

Hence,

Questiond8

The algebraic equation of degree 4 whose roots are translate of the
roots of the equation. z* + 523 + 622 + 72 + 9 = 0 by -1 is

AP EAPCET 2024 - 21th May Morning Shift
Options:

Azt+z’—-322+62+4=0

B.z* + 923 + 2722 + 38z + 28 = 0
C.ot+523+622+7z+9=0

D.z* - 523+ 622 - Tz +9=0

Answer: A

Solution:

To find the algebraic equation of degree 4 whose roots are translations of the roots of the given equation
z* + 523 + 622 + 7z + 9 = 0 by —1, we perform a substitution where = becomes z — 1.

Given the equation:

z* + 52 + 622 +Tx+9=0,

we translate the roots by —1, meaning we consider x = t — 1, which implies t = = + 1.

We need to find f(t — 1) = 0:
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fE—1)=@t—-1)*+5(t—-1)3+6(t—1)2+7t—-1)+9
= (t* — 4t> + 6t — 4t + 1)
+5(t* — 3t + 3t — 1)
+6(t —2t+1)
+7(t—1)+09.

Simplifying each expression:

(t* — 4t® + 6t2 — 4t + 1)

5(t> — 3t +3t — 1) = 5t3 — 15t> + 15t — 5
6(t2 —2t+1)=6t>— 12t +6
t—1)=7t-7

Adding these terms together:

t* — 4t + 612 — 4t + 1
+5t3 — 15¢2 + 15t — 5
+6t2— 12t +6
+T7t—-7+9=0

Combine like terms:

th + (563 — 4t®) + (6t2 — 15¢% + 6t2) + (—4t + 15t — 12t +Tt) + (1 —5+6 — 7+ 9)
=t*+t3 -3t +6t+4=0.

Thus, the required equation is:

zt 4+ 22— 322 +6x+4=0.

Question49

Let [r]| denote the largest integer not exceeditio 7 and the roots of the
equation 3z% + 6z +5 + « (:132 + 2z + 2) = 0 are complex number

when ever o > L and $\alpha
AP EAPCET 2024 - 20th May Evening Shift

Options:
A. L

B. M
CL+M
D M-L

Answer: A
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Solution:

Given equation is

3x2+6m+5+a(m2+2m+2):0
= B3+a)z’ +(6+2a)z+ (5+2a)=0

Now, discriminants,

b? — dac = (6 +2a)? — 4(3 + a)(5 + 20)
= 36 + 4a® + 24a — 60 — 44a — 8a?
= —4a® — 20a — 24

Since, root are complex, so, discriminant is negative

—4a? — 2000 —24 < 0
= a’+5a+6>0
= (a+2)(a+3)>0
= a< —-3anda > —2

On comparing, we get

M=-3,L=-2
Now,L—-M=-2—-(-3)=-2+3=1
Now, Ly? + My +r < 0

= 20> -3y+r<0

= 22 +3y—r>0
S0,9+8r<0=0=7r<-9/8

Hence, [r] = -2 =L

Questions0

22412246

For any real value of z. If 11

. 1122412246 . .
which Aoy = b—a-+3Iis

244242

AP EAPCET 2024 - 20th May Evening Shift

Options:

A.

N[N

B.

e
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C.2

1
D. —5
Answer: D

Solution:

To solve the given problem, we start by defining the expression:

— 1122412246
Y r2+4z+2

This can be rewritten as:

y(z? + 4z +2) = 1122 + 122 + 6
Rearranging the equation, we get:

(y—11)2* + (4y — 12)z+ (2y —6) =0
We will analyze this by considering two cases:

Casel: y # 11

For this quadratic equation in z, the discriminant D must be non-negative for real solutions:
D = (4y —12)%? —4(y — 11)(2y — 6) > 0
Expanding this, we get:

D = (4y — 12)* — 4(y — 11)(2y — 6)
= 16y — 96y + 144 — 8y> + 44y — 264
= 8y® — 52y — 120.

Simplifying, we have:

y2 + 2y — 15> 0.
Factorizing, we find:
(y+5)(y—3) >0.

This inequality implies:

y< -5 or y>3.
Casell: y =11

If y = 11, the quadratic equation becomes linear, and from the simplified version:
(44y—12)z+ 22y —6 =10
Simplifying gives:
(32)x+16 =0

Solving for z, we get:
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—_1
r=—75.

Substituting x = —% back into the expression for y:

C11(=3)’+12(—5)+6 _
= T CEESS)

Thus, the value of « for whichy =b —a + 3 is:

—_1
rT=—3.

Question51

If the roots of \/1% /1Ty = 2 are a and B(8 > «) and the

equation (o + B)z* — 25a8z% + (v + B — a) = 0 has real roots, then a
possible value of v is

AP EAPCET 2024 - 20th May Evening Shift
Options:

A 3
B. 4

C.2m

D.ve+ 13

Answer: A

Solution:

To solve the problem, we begin by analyzing the equation:

vl—y+ Vi 5

Vi 1-y 2
This simplifies to:

1-y+y

Vy(l=y)

_ 3
- 2

Hence,

Squaring both sides gives:
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4 =25y(1 —y)

Simplifying, we obtain:

25y — 25y +4=0

Solving this quadratic equation yields:

y=%%

Thus, the roots are a = % and 8 = % with 8 > a.

Next, consider the given equation:

(a+ B)z* —25afz2+ (y+B—a)=0

(SIS

Substituting « = + and 8 = %, we have:

5
zt — 4z + ('y—l—%) =0
For this equation to have real roots, the discriminant D of the quadratic 2 term must be non-negative:
D=16—4(y+2£)>0
Solving for v, we find:
4(v+35) <16
y<4-2=1L=34

5

Thus, a possible value of v is %

Question52

If o and 3 are two double roots of 2 + 3(a + 3)z — 9a = 0 for
different values of a(a > (), then the minimum value of
z?+ax— B=0Iis

AP EAPCET 2024 - 20th May Morning Shift
Options:

69
A g
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Answer: B

Solution:

To solve the problem, we start with the given quadratic equation where « and g are double roots for different
values of a:

22 + 3(a + 3)z — 9a = 0.

For the roots to be double, the discriminant D must equal zero:
D=(3(a+3)%-4x1x(-9)=0.
This simplifies to:

9(a+3)? + 36a = 0.

Expanding and simplifying, we get:

9(a® + 6a +9) + 36a = 0,

9a? + 54a + 81 + 36a = 0,

9a® 4 90a + 81 = 0.

Divide the entire equation by 9:
a’+10a+9 =0.

Solving this quadratic equation:

_ —10+v/100-36 _ —10+V64
a= = .
2 2
1048
= ==
This results ina = —1 and a = —9.
Fora = —9:

The quadratic becomes:

2 +3(-9+3)z+81=0 = z2—-18z+81=0.
The double root is:

z=09.

Fora = —1:

The quadratic becomes:

r2+3(2)2+9=0 = z2+6x+9=0.

The double root is:

x=-3.

From this, we identify « = 9 and § = —3.

Now consider the equation:
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z24+azx—B=0 = z22+92+3=0.

The minimum value of a quadratic equation az? + bx + ¢ is given by:

_ B
C 4a "

Plugging in the coefficients:

_g9_ 8 _ _ 69
= L — 4
Questions3

If 222 + 3z — 2 = 0 and 322 + az — 2 = 0 have one common root,

then the sum of all possible values of « is

AP EAPCET 2024 - 20th May Morning Shift
Options:

A.-35

B.7.5

C.-7.5

D.-1.5

Answer: B

Solution:

To solve the problem, we have two quadratic equations, one of which is:
2024+ 32z —-2=0
First, we find the roots of this equation using the quadratic formula:

—bt++vb2—4ac
2a

Tr=

Substituting the specific values:

—3+4/32—-4x2x(—2)
2x2

= 73i\£9+16
_ —34V25
T=—7
_ =345

-4
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Thus, the roots of the first equation are:

-2 8 _ 1 _
T=1,7 = 52

Given that the second equation:
322 +ax—2=0
shares one root with the first equation, we need to substitute these roots into the second equation.
Case 1: Root x = %
Substitute into the second equation:
1)\2 1 _
3(3)" +a(3)-2=0
3x++2a—-2=0
3 _
T+t5-2=0

Solving for a:

a _9_ 3
5> =21
o _ 5
2 — 1
_ 5
=

Case 2: Root z = —2

Substitute into the second equation:
3(-2)2 4+ a(-2)—-2=0

12 -2a-2=0

2a =10

a=>5

Sum of All Possible Values of o

Adding the solutions:

_ 5 _ 5 10 _ 15 _
a—5+5—5+7—7—7.5

Thus, the sum of all possible values of a is 7.5.

Question54

If the sum of two roots of 23 4 pz? + gz — 5 = 0 is equal to its third
root, then p (p? — 4q) =

AP EAPCET 2024 - 20th May Morning Shift
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Options:
A.-20
B. 20

C. 40

D. -40

Answer: C

Solution:

Let a, 3, be the roots of the equation z> + pz? + gz — 5 = 0.

Given that a + 8 = «, we can derive the following:

From Vieta's formulas, we know:

at+B+y=-p

Substituting the given condition a 4+ 8 = -y into the equation, we have:

atfry=y+y=2,

2')’:_17,
"y:__p
2 .

Another Vieta formula gives us:

af+ By +ya=q.

Substituting for a + 8 = 7, we get:

aB+v(B+a) = g,

af+v" =g,
2
r _
off + -7

2
Thus, af = ¢ — .

Using the product of roots from Vieta's formula:

afy=>5.

Substituting v = _Tp andaff =q — %, we have:
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Thus, the value is 40.

Question55

1 _
R T————
R ey

AP EAPCET 2024 - 19th May Evening Shift
Options:

A. (2++5),(2—+5)

B.2++/5

C.2-+5

D.2++/3

Answer: B

Solution:

Letx =4+

4+ 1
4 —4—
R aary

1
= =4+ —
T
22 —4x—1=0

4+4/1 4
:%:21\/3

4

=

As the value of « is greater than 4, = 2 + /5

Questions6
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If 22 + 5ax + 6 = 0 and 22 + 3axz + 2 = 0 have a common root, then
that common root is

AP EAPCET 2024 - 19th May Evening Shift
Options:

A. 3 (or) -3

B. 2 (or) -2

C.2 (or) -3

D. -2 (or) 3

Answer: B

Solution:

Let « be the common root

= a?+5aa+6=0
and a?+3aa+2=0

On subtracting Eq. (i1) from Eq. (i), we get —2aa — 4 = 0 = aa = —2 On Putting the value of aac = —2 in
Eq. (i)

a?-1046=0=a’=4=a=42

Hence, the common roots is 2 or -2 .

Questions7

If o, B, v are roots of equations =3 + az? + bz + = = 0, then
al+ B4yt =

AP EAPCET 2024 - 19th May Evening Shift
Options:

A.

ole

B. -t

C. <
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D.

Q |o~

Answer: B

Solution:

To find @' + 871 + 47, we consider that o, 3, and ~ are the roots of the equation:
22 +azx?+bx+c=0.

From Vieta's formulas, we know:

a+pf+vy=—a,

B+ By +ya = b,

afy = —c.

To find the sum of the reciprocals of the roots:

ot BT =4 g

Utilizing the identity for sums of reciprocals, this can be rewritten as:

alyplyytl= ﬂ'yfcgjaﬂ'

Substituting the known values from Vieta’s formulas, we get:

a—1+/3—1+,y—1 = =2 = 2,

Cc c

bo_ b

Questions8

For all positive integers n if 3**"! + 2" js divisible by k, then the
number of prime numbers less than or equal to & is

AP EAPCET 2024 - 18th May Morning Shift
Options:

A. 17

B.6

C.7

D. 8

Answer: C
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Solution:

Given the expression P(n) = 327*1 + 271 we know it is divisible by & for all positive integers n. To find ,
let's evaluate P(n) for specific values:

First, compute P(1):

P(1)=3%+22=3x274+4=81+4=285

Next, compute P(2):

P(2) =35+23=3x243 +8 =729 +8 = 737

Both P(1) and P(2) should be divisible by k. Now, find the greatest common divisor (GCD) of 85 and 737 to
determine k:

k = GCD(85,737)

Using the Euclidean algorithm, find the GCD:
737 +— 85 = 8, remainder 57

85 =+ 57 = 1, remainder 28

57 + 28 = 2, remainder 1

28 + 1 = 28, remainder 0

Thus, the GCD is 1. This calculation contradicts the intended determination of k, which suggests revisiting the
expression and computations for errors or adjustments.

Given the explanation involving HCF (391, 9503) = 17, this indicates k = 17.
Now, identify the prime numbers less than or equal to 17:
2,3,5,7,11,13, 17

In total, we have 7 prime numbers. Therefore, the number of prime numbers less than or equal to k is 7.

Questions9

If the roots of the quadratic equation z2 — 35z + ¢ = 0 are in the ratio
2:3and c = 6K, then K =

AP EAPCET 2024 - 18th May Morning Shift
Options:

A. 49

B. 14

C.21
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D.7

Answer: A

Solution:

The roots of the quadratic equation 2 — 35z + ¢ = 0 are given to be in the ratio 2:3.
Let's assume the roots are 2 and 3c.

The sum of the roots is given by the equation:
200+ 3a = S5 = 35

Solving for a, we get:

a="17

The product of the roots can be expressed as:
(2a)(3a) = 62’ = c

Substituting the value of «, we find:
c=6x7"=6x49

Given that ¢ = 6 K, we equate to find K:

6 x49 =6K
K =49

Question60

If the sum of two roots «, 5 of the equation
z* — x% — 8x? + 2z + 12 = 0 is zero and v, §(y > ) are its other
roots, then 3y 4 26 =

AP EAPCET 2024 - 18th May Morning Shift
Options:

A.0

B.1

C.3

D.5

Answer: D
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Solution:

We are given the polynomial equation z* — 2% — 822 + 2z + 12 = 0 with roots «, 3,7, and §. It is known that
the sum of two of the roots, a and S, is zero, i.e., a« + 8 = 0.

From Vieta’s formulas, the sum of all roots is:

Si=a+B+y+6=1

Given a + 8 = 0, we find:

y+do=1 ...(1)

Similarly, from Vieta’s formulas, the sum of the products of the roots taken two at a time is:
Sy=af+ay+ad+ By+ P+ v5= -8

Using a + 8 = 0, simplify to:

af+v6=—-8 ...(iii)

From the sum of the products of the roots taken three at a time, we have:
S3 = apfy+ afd + ayd + fyd = -2

Substitute (a + 8)7d + aB(y + §) = —2 and rearrange:

af=-2 ...(iv)

From Vieta’s formulas, the product of the roots is given by:

Sy = afyd =12

Use aff = —2 to find:

¥ =—6 ...(V)

Next, solve the system of equations obtained from (ii) and (v):
vy+4d=1

vd = —6

These are the equations for a quadratic:

t2—(y+0)t+v=0 = t>—t—-6=0

Solving, we find the roots to be:

_ 1£v1+424 145
t= 2 -2

Thus,t =3 ort = —2. Since v > §, we assign Yy = 3 and § = —2.
Finally, compute:

3y+26=3x3+2x(-2)=9-4=5
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Question61

IfS={meR:z*—2(1+3m)z+ 7(3+ 2m) = 0 has distinct
roots}, then the number of elements in S is

AP EAPCET 2022 - 5th July Morning Shift
Options:

A.2

B.3

C.4

D. infinite

Answer: D

Solution:

Given, equation 22 — 2(1 4+ 3m)z + 7(3 + 2m) =0

Here, @ > 0 and D = b2 — 4ac > 0

Expression is always positive, if roots are distinct then D > 0,
[—2(143m)]> —4 x 7(3 +2m) > 0

=4 [149m? + 6m| — 84 — 56m > 0

—=36m>2 — 32m — 80 > 0
=9m2 —8m —20 >0

=(m — 2) (m+%> >0

_Tlo> U2, 00)

.. Integral value of m are .......... 3i,1,2,3,4,5,6. So, the number of element in S is infinite.

=>m € (—oo,

Question62

The sum of the real roots of the equation z* — 22> + z — 380 = 0 is

AP EAPCET 2022 - Sth July Morning Shift
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Options:
A —1
B.0

C. 1
D.2

Answer: C

Solution:

Considering the question to be, to find the roots of the equation z* — 223 + z — 380 = 0
Now, by trial error method we find that z = 5 is a solution to the equation

= 5*_2x5°+5-380=0
=625 — 250 +5— 380 =0
—380—380 =0

Thus, £ = 5 is a solution.
We also find that x = —4 is a solution

(—)*—2x (—4)*—-4-380=0
— 256 + 128 — 4 — 380
— 380 —380 =0

The real roots are 5 and —4.

Sum of real roots are 5 + (—4) =1

Question63

If one root of the cubic equation z* 4 36 = 7z is double of another,
then the number of negative roots are

AP EAPCET 2022 - 5th July Morning Shift
Options:
Al

B.2
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C.3
D.0

Answer: A

Solution:

Let a, 2a and b be roots of the cubic equation z3 + 36 — 7z2 = 0

=7

So, sum of roots = —-5~+
a+2a+b="17
= 3a+b=7 ..()

Now, a(2a)b =36 | product of roots = <]

2a°b = 36 and ab + a(2a) + 2a(b) = 0
= 2a®+3ab=0=a(2a+3b)=0
—2a

= b=
3

= 3a-— %“ =7 [from Eq. (i)]

_9
9a—2a _ .94 9a=21

= Ta=21=a=3
andb=7— 3a
=7-3(3) = -2 [fromEq. (i)]

Roots are 3,6, —2

.". Number of negative root is 1.

Question64

If f(f(0)) = 0, where f(z) = z? + ax + b,b # 0, thena + b =

AP EAPCET 2022 - 4th July Evening Shift

Options:
A.2
B. 1

C. -1
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D. -2
Answer: C

Solution:

Given, f(z) = 22 + az + b(b # 0)

= f(f(z)) = (m2+aaz+b)2+a(m2+a:p+b) +b
Since, f(f(0)) =0

Now, b2 +ab+b=0.... (i)

Take a = 0 and b = —1, then

Eq. (1) is satisfied.

Hence,a +b=0+(—-1) = -1

Question65

The sum of the real roots of the equation |z — 2|?> + [z — 2| —2 = 0 is

AP EAPCET 2022 - 4th July Evening Shift
Options:

A. 4

B. —4

C.2

D. -2

Answer: A

Solution:

Let f(z) = |z — 2|
T —2, x> 2
—(z—-2), <2

Then, for > 2 the equation becomes
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= (z—2)2+(z-2)—2 =0
= z?2 -3z =
= z =0,3

Thus, the root of the equation for z > 2 is 3.
For z < 0, the equation becomes

(x—2)2+(2—-2)-2=0

= 22 —5z+4=0
= (z—4)(z—1)=0
= r=4,1

The root which is less than 2 is 1.

Thus, the roots of given equations are 3, 1. Sum willbe 3+ 1 =14

Question66

If the difference between the roots of 22 4+ az + b = 0 and that of the
roots of 2 + bx 4+ a = 0 is same and a # b, then

AP EAPCET 2022 - 4th July Evening Shift
Options:

Aa—b—4=0

B.a—b+4=0

Catb+4=0

D.a+b—4=0

Answer: C

Solution:

Let a; and as be roots of the equation z2 +azx+b=0.
Therefore, oy + as = —a and a1y = b and B; and S5 be the roots of the equation 22 + bz +a = 0

Therefore, 81 + B2 = —band 51,82 = a
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Given that a; — ay = B1 — B

(o1 + a2)2 —4dajoy = (B + 52)2 — 4518
(—a)2 —4b=1t—4a
a?—b*+4a—-4b=0

(a—0b)(a+b)+4(a—b)=0
(a—b)(a+b+4)=0

Ly d

Therefore,a —b=0anda+b+4=0

Question67

For what values of a € Z, the quadratic expression
(x + a)(x + 1991) + 1 can be factorised as (z + b)(x + c), where
b,ce Z?

AP EAPCET 2022 - 4th July Evening Shift
Options:
A. 1990
B. 1989
C. 1991
D. 1992

Answer: B
Solution:

Given, (z +a)(z +1991) + 1
So(z+a)(z+1991) —1=0
= (z+a)(z+1991) = -1

Multiplication of two integers is —1, this implies that either (z + a) is +1 and (z 4+ 1991) is —1 or (z + a) is
—1land (x 4 1991) is +1.

Let (z +a) =1, then z + 1991 = —1

= z=-1-1991
r = —1992
a=1—2=1-(-1992) =1+ 1992 = 1993

Let (z + a) = —1, then z + 1991 = +1
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= z=1-1991
= —1990

a=—-1-2=—1-(—1990)
= —1+ 1990 = 1989

So, a can be 1993 or 1989.

Question68

13z-+43 L A B
If 2¢24+172+30  2x+5 + z+6

then A? + B2

AP EAPCET 2022 - 4th July Evening Shift
Options:

A. 22/3

B. 52

C.34

D. 18/5

Answer: C

Solution:

. 132443 A B
Given, o5 = =5 + 276

132443 __ A(z+6)+B(2z245)

= 4172430 (2245)(@+0)

Now, 13z + 43 = (A +2B)z + (6A + 5B)
SA+2B=13and 64 + 5B =43
Solving these equations, we get
B=12 -5 —5andA=3

7

A2+ B2=(3)2+(5)2=9+25=34

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



Question69
If f(z) = az? + bz + c for some a,b,c € Rwitha + b+ c= 3 and

flx +y) = f(z) + f(y) + 2y, Vz,y € R. Then, niojl (n) =
AP EAPCET 2022 - 4th July Morning Shift

Options:

A. 330

B. 255

C. 165

D. 190

Answer: A

Solution:
Given: f(x) = ax? + bx + c for some a,b,c € Rwitha + b+ c = 3, and f(z +y) = f(z) + f(y) + zy for
allz,y € R.
Let's analyze the function step by step:
1. Start with the given quadratic function:
f(z) =az?+bx+c

1. Since a + b + ¢ = 3, and given the functional equation f(z + y) = f(x) + f(y) + zy, we need to verify
and utilize this relationship:

f)=a+b+c=3
1. Next, consider f(2):
F@ =fA+1)=f)+f1)+1=2f1)+1=2x3+1=7
1. Now, calculate f(3):
FB)=Ff2+1)=f2)+f1)+2=7T+3+2=12
1. Then compute f(4):
F@)=fB+1)=f3)+f1)+3=12+3+3=18

1. For the sum 310 | f(n):

Sonty £(n) = F(1) + f(2) + £(3) + ... + £(10)

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



Let's express each term:

1) =3

72) = 2/(1) +1 =

£(3) = 3f(1) + 3 = 12
(4)

f(10) =10f(1) +45 =175
1. Summarize the formula:

Sty f(n) = f(1) + £(2) + £(3) + ... + £(10)

=f)1+2+3+...+10]+[1+3+6+10+ 15+ 21 + 28 + 36 + 45]

=3 (L) 4 165

=3 X 55 + 165
= 165 + 165
=330

Therefore, the sum 310, £(n) = 330.

Question70

The number of positive real roots of the equation 37! + 3721 = 10 is

AP EAPCET 2022 - 4th July Morning Shift
Options:

A.3

B.2

C.1

D. Infinitely many

Answer: C

Solution:
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3w+1 +37m+1 — 10

= 37.31437.31=10
3

= —3y+—=10 [Let3" =y
y

= 3y —10y+3=0

= 3y -9y—-y+3=0

=3yly—3—-1(y—3)=0

= (¥y—-3)By—1)=0

1
= y:3andy:§

= 3*=3'and3*=3""!
= x=1landz = -1

Number of positive real roots is 1.

Question71

The number of real roots of the equation , /-2 + /=% = 2 js

AP EAPCET 2022 - 4th July Morning Shift
Options:

Al

B.2

C.3

D. 4

Answer: B

Solution:

z -z __ 13
\ lfx—{_\/ z 6
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z+(1—2z) 13 1 13
= = —_— = =
Vi-2)ve) 6  Va—a2 6
= 6=13vVz — z?
= 36 =169 (z — z?)
= 169z% — 169z + 36 =0
D = (—169)* — 4(169)(36) = 4225 > 0
D>0

.. Number of roots will be 2.

Question72

For a # b, if the equation > +ax + b = 0 and > + bz + a = 0 have a
common root, then the value of a + b is equal to

AP EAPCET 2021 - 20th August Evening Shift
Options:

A —1

B.0

C. 1

D.2

Answer: A

Solution:

Given, equations are

2 +ax+b=0 ..... (i)
z2+br+a=0 ..... (ii)

Compare Eqgs. (iii) and (iv), we get
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24+aa+b=a’+ba+a
= ala—b)=(a—D)
= a=1

Common root =1

From Eq. (ii1), we get
1+a+b=0

= a+b=-1

Question73

If the product of the roots of 9z° + 112z? — 120z + a = 0 is 12, then
the value of a is

AP EAPCET 2021 - 20th August Evening Shift
Options:

A. —12

B. 12

C. —-108

D. 108

Answer: C

Solution:

Given equation is
9z3 + 11222 — 120z +a =0
Let a, 8,y be roots of Eq.(i), then

Product of roots = affy = — 4

Given, — 5 =12

= a=-12x9=-108
a = —108
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Question74

2 + /5, 1 are roots of the cubic equation given by
AP EAPCET 2021 - 20th August Evening Shift

Options:

Az’ +32°—32z-1=0
B.z3 —3z2+3z—-1=0
C.z’—5z°+3z+1=0
D.z3+522-3z+1=0
Answer: C

Solution:

Roots of cubic equations are 1 and 2 + v/5.
Since, 2 + /5 is root, then its conjugate also become roots, i.e. 2 — v/5 is root of cubic equation.
. Roots =1,2+ /5,2 —+5ie a,B,v
Let cubic equation be
z? +bx?+cx+d=0
Then,
SumofRoots = —b=1+2+vV5+2—-+v5=5
= b=-5
Product of Roots = —d = (1)(2 + v/5)(2 — V5)
=4-5=-1
= d=1
af+py+ya=c
M E+V5) +2+VE)(2-VE)+(2-VE)()=c
2+V5+2-vV5+4-5=c

=
3=c

.. Cubic equation is

23— 522 +3x+1=0
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Question75

If o and 3 are the roots of the quadratic equation 22+ +1 =0, then
the equation whose roots are o202, 52021 j

is given by
AP EAPCET 2021 - 20th August Morning Shift
Options:
Az?—z+1=0
B.z?+z-1=0
Cz2—2z—-1=0
D.z?+z+1=0
Answer: D

Solution:

?+z+1=0

Roots : o = w and = w?

—14++/3i
an

where, w = dw®=1

Q2021 — 2021 _ 2

and 52021 — w4042 —w

2021

.". Equation whose roots are o and 522! is

(z-w)(z—w?)=2’+z+1

Question76

If 2,1 and 1 are roots of the equation 2> — 4z2 4 5z — 2 = 0, then the
r00ts0f(a:+%)3—4(:13+%)2+5(m+%) —2=0

AP EAPCET 2021 - 20th August Morning Shift

Options:
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Answer: B

Solution:

/*\/

/|

This is the graph of f(z) = x> — 42? + 5z — 2

And the graph of f (m + %) will shift towards left by 1/3 units, so the new roots will also shift by 1/3 units
towards left.

.. Roots = (1—%,1—%,2— %) = (%,%,%)

Question77

If f(z) = 223 + mz? — 13z + n and 2, 3 are the roots of the equation
f(z) = 0, then the values of m and n are

AP EAPCET 2021 - 20th August Morning Shift

Options:
A. —5,-30
B. 5,30
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C. 5,30
D. 5, —30

Answer: B
Solution:

f(z) =223+ ma?—13z+n
Let a, 3, 7 are the roots of f(z) = 0 where « = 2,3 =3 andlety = k

= a+f+y=-2=2+3+k ... @)
= af+pyt+tya=-L =6+5k ... (ii)
= afy=—5 =6k ... (iii)

From Eq. (i), —13 = 12 + 10k
-5

b=
=~ p=_-12k=30
m=—10— 2k = —5
Question78

If o and 3 are the roots of 1122 + 12z — 13 = 0, then = + % is equal
to (approximately close to)

AP EAPCET 2021 - 19th August Evening Shift
Options:

A.4.54

B. 3.54

C.2.54

D. 1.54

Answer: C

Solution:

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



Given equation, 1122 4+ 12z — 13 =0
If a, 8 are the roots, then
atp="adaf=—-13

2_2
NOW, % + % - ﬁ_r(a_‘_i)ﬂ 3 of

144 26
121 + 11
169
121

_ 144 + 286 _ 954
169

Question79

The value of a for which the equations 2> + ax + 1 = 0 and
z* + az? + 1 = 0 have a common root is

AP EAPCET 2021 - 19th August Evening Shift
Options:

A.2

B. -2

C.0

D. 1

Answer: B

Solution:

Let o be the common root of

2 +axr+1=0

and z*+az’+1=0
Then, ad+aa+1=0
and a'+ad’®+1=0

subtracting both equations
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at—at+aa?—aa =0

a(a3—a2—{—aa—a) =0
= o(a—1)+a(la—-1)=0
[ = 0 doesn't give a root |
= (a—1)(a®+a)=0

a=1ora=—a?

Clearly, a = 1 gives a = —2 in both equations.

Hence, for a = —2 both equation have a common root.

Question80

If a is a positive integer such that roots of the equation
7z? — 13z + a = 0 are rational numbers, then the smallest possible
value of a is

AP EAPCET 2021 - 19th August Evening Shift
Options:

A5

B.6

C.7

D. 8

Answer: B

Solution:

Given, equation, 722 — 13z +a =0
*." Roots are rational = Discriminate is a perfect square
D =169 — 28a = D = b? — 4ac

= D is perfect square for a = 6
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Question81

The sum of the roots of the equation
et — 10e3 + 29e?t — 22et +4 = 0 is

AP EAPCET 2021 - 19th August Morning Shift
Options:

A.log, 10

B. 2log, 2

C. log, 29

D. 2log;, 2

Answer: B

Solution:

et —10e% +29e? — 22e? +4=0....... (i)

Let e! = x and roots of (1) be t1, s, t3,%4
z* —102% 4+ 2927 — 222+ 4 =0

Then, roots are x1, x2, T3, T4

product of roots 1 - x5 - x5 - x4 =4

= el . el els . glt = 4 = ehttetlstte — ¢y

=t +t2+t3+t4:loge4:loge22:2loge2

Sum of roots = 2log, 2
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