QUANTITATIVE APTITUDE TEST 7

Number of Questions: 35

Section Marks: 30

(QUADRATIC EQUATIONS AND INEQUALITIES)

Directions for questions 1 to 35: Select the correct alterna-
tive from the given choices.

1.

Two students independently attempted to solve a qua-
dratic equation in x. One of them copied the constant
term wrong and obtained roots as —15 and 16. The other
student copied the coefficient of x wrong and obtained
his roots as —10 and 21. Find the correct roots of the
quadratic equation?

(A) (-15,14) (B) (-14,15)

©) (25.7) (D) (-7,25)

\/132+\/132+\/132+....... =

(A) 11.11 (B) 12.32

(©) 11 (D) 12

The range of k& for which the sum as wells as the
product of the roots of 6x* — kx + 9 — ki = 0 are
negative is

A) (3,3) (B) (=0,3)

©) (=0,-3) D) (3,

Find the range of &, for which —x? + 4kx + 3k — 1, is
always negative.

1
w (5

B) (1, )

1
® (-]

a and b are the roots of the equation 2x? — 15x + £=0.
Find the value of k if * — b* = 45.

1 1
(A) 576 (B) 10g

1 1
©) 1335 (D) 125

If the sum of the roots of the quadratic equation
3x*+ (2k+ 1) x — k— 5 =0 is equal to the product of
the roots, which of the following is true?

(A) #-4=0 B) #-9=0

(C) #-16=0 D) #-25=0

If the roots of the equation x> — 7x — 12 = 0 are dimin-
ished by one and then multiplied by two, which of the
following equations is formed with those values as the
roots?

(A) x>~ 10x+24=0 B) ¥*-6x-76=0

(C) x*-2x—-48=0 (D) ¥*—10x-72=0
Which of the following statements is true about the
roots of the equation &% x*> — k x + (1 + 2x?) = 0, where
k is a real number?

10.

11.

12.

13.

14.

15.

I. Roots are equal
II. Roots are complex
III. Roots are rational

IV. Roots are real
(A) Tand IV (B) III only
(C) Tand II (D) M only

All the roots of two quadratic equations are positive
integers. The sum of the squares of the roots of the first
quadratic equation is equal to that of the second qua-
dratic equation. If the sum of the roots of the two equa-
tions are 10 and 8 respectively, then what is the greatest
possible root of these quadratic equations?

(A) 7 (B) 6
©) 8 D) 5
If @ and b are positive numbers, what is the nature of

(a+b)
16

the roots of the equation (a + b) x*> + 2 abx +

=0?
(A) Real and distinct. (B) Real and equal.
(C) Non-real and distinct. (D) Either (B) or (C)

If a positive number is increased by three and then
squared, the result is 23 more than the original number.
Find the original number.

(A) 1 B) 2

© 3 (D) 4

Find the value of R, so that one of the roots of
X2+ 6Rx + 64 = 0 is the square of the other root.

(A) 3 (B)

Wl Ww]|oo

5
©) 3 (D)
If the value of p in the equation x>+ 2(p + 1)x +2p =0,
is real, the roots of the equation are
(A) rational and unequal.
(B) irrational and unequal.
(C) real and unequal.
(D) real and equal.

Find the equation whose roots are twice the roots of the
equation 3x* — 7x + 4 = 0.

(A) 3x>-14x+8=0 (B) 3x*+14x+16=0
(C) 3x*+14x-16=0 (D) 3x*—14x+16=0
The length of a rectangle is 1 cm more than its breadth.
If its diagonal is 29 cm, what is the measure of its
breadth? (in cm)
(A) 18

©) 17

(B) 20
(D) 21



16.

17.

18.

19.

20.

21.

22.

23.

24.

A is any single-digit prime number and B is any natural

number. How many equations of the form
x>—4 \/Z x + 3B = 0 have both real roots?

(A) 15 (B) 18

(C) 21 (D) 24

In a class, eight students play basketball. The remain-
ing students, who represent 7 times the square root of
the strength of the class, play football. Find the strength
of the class.
(A) 36
(C) 64

(B) 16
(D) 100

If the price of a book goes down by 320 per dozen, a
person can purchase 50 dozen books more for ¥30,000.
Find the original price of each book.

A) %10 (B) 12

(©) 39 (D) %8

If 9 <p <-5and —17 < ¢ £ -12 then which of the fol-
lowing can be concluded?

5 _p_9 17 _p 12
— <<t —<fc =
(A) 12 ¢q 17 (B) 9 g 5
5 p_3 12 _p 17
—<=<— —<—=<—
© 1 q 4 (D) 9 g 5

If[3x —4| =[5x—12|, then the sum of the possible val-

ues of x is
(A) 4 (B) 6
€ -4 (D) -6

If [4x—9| =7, then the values of 4|x]| —|—x3| is .

15 —-15
48, — —48, —>
(A) 482 (B) 3
-15 15
48, —> —48, =
(©) 48— (D) 487

Find the range of values of x that satisfy the relation
2x—-1]—-1<[]x—-2|+3.

1
(A) 4<x<4 (B) —6<x<5
(C) -6<x<4 (D) -5<x<3

IfE=|x+4|+|x+ 7|+ |x— 1|, then how many integral
values of x satisfy the inequality £ < 14?

(A) 8 B) 10

(©) 11 (D) More than 11

Which of the following inequalities gives a finite range
of values for x?

(A) 6x*—x*—x<0

B) x*+x*-3x-x+2<0

(C) ¥-x*-5x-3<0

(D) x*+3x*+2x*>0

25.

26.

27.

28.

29.

30.

31.

32.
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X x+2
If————

<0, then find the range of x.
x+1 x-1

1
(A) (—1,—5)u(1,oo) (B) (=2,-1)uU (0, 1)

0 = no-31]  ® (-3.)
© = -nol-31] © [

Find the range of x, for which [x +2| -3 [x - 1| +4 > 0.

9
(A) 2<x<1 (B) —2Sx£5
3

©) -4 sx<4 (D) None of these
a, b, ¢ and d are four positive real numbers whose sum
is equal to 4. I p = abed hen find
s equalto 4. tp = (abc + bed + acd + abd)’ then fin
the maximum value of p.
(A) 16 (B) 4

1 1
© 3 )

If2<x<5and 10 <y <30, then % lies between

(A) S5and 6
(C) 2and 15

(B) 2and6
(D) 6and 15

If |x| > 6 and y > —4, then which of the following is
necessarily true?
(A) Jxy|>24
©) K b>0

(B) |yl <24
(D) None of these

Let f{x) =max (3x + 5, 7 — 2x), where x is any real num-
ber. Then the minimum possible value of f{x) is

A L B 27

(A) S ®B)

C 21 D 2

© < D)

I£20 <x <35 and 3y — 2x =5, then the minimum value
x

0fx+yls

A) 1 B .

() B) 3
4 4

© 3 D) 7

If a, b and ¢ are positive real numbers. Find the

L. 1 1 1
minimum value of | 1+a+— 1+b+z I+c+—].
a c

A) 9
(C) 27

(B) 12
(D) 81



1.76 | Quantitative Aptitude Test 7

33. Ifa<25anda+ b > 10, then which of the following is
always true?
(A) a—-b=40
(C) a+b=40

(B) b—a>-40
(D) ab<250

34, If 1 £x<3,4<y<10and 2 <z <5, what is the maxi-

mum possible value of ———?
xX+y+z

10
(A) 5 B
o 1o 10
© ™
. . —-2x
35. Find the range of values of x for which <3.
(A) 6<x<30 (B) 3<x<15
(C) —-15<x<3 (D) 3<x<15

1. B 2. D 3. C 4. D 5.B
11. B 12. A 13. C 14. D 15. B
21. D 22. D 23. B 24. B 25. A
31. D 32. C 33. B 34. C 35.D

6. C 7. D 8. D 9. A 10. D
16. C 17. C 18. A 19. C 20. B
26. D 27. D 28. C 29. D 30. A

HINTS AND EXPLANATIONS

1. The quadratic equation which has o and [ are the roots
isx>’—(a+Bx+tap=0
Quadratic equation taken by the first student is
X—(=15+16)x+(-15%x16)=0
xX*—x-240=0 —1)
Quadratic equation taken by the second student is
X¥*—(=10+2D)x+(-10x21)=0
x? —llx 210=0 —(2)
Required correct quadratic equation is x> — x —
210=0
x> —15x+ 14x-210=0
x(x—15)+14(x-15)=0
x—15)(x+14)=0
Required roots are —14 and 15.

Uy

Choice (B)

= x=+132+x

Squaring on both sides

X2 =132+x=>x*-x-132=0
xX*—12x+11x-132=0
x-12)(x+11)=0

x=12(.. x1is always positive)
3. Given 6x* —kx +9 —k*=

Y

Choice (D)

k
The sum of the roots = E

9-k*

The product of the roots =

k 9—k?
6 and

are both negative

—k?

= §<0and <0

= k<0and9 <k

= k<Oandk>3ork<-3

k<-3=ke (—o,-3).
4. Itis given that —x* + 4kx + 3k— 1 <0

= —(?—4kx)+3k-1<0

= —[(x-2k*—-4k]+3k-1<0

= —[(x-2k?]+4KP+3k-1<0
Now, for the above expression to be always nega-
tive 4> +3k—1<0= (4k-1)k+1)<0

1

Choice (C)

This is true when -1 <k <73 Choice (D)
5. The given equation is 2x2 — 15x + k=0

1
The sum of the roots, a + b = 5 and

the product ab = 3
Itis given that &> — > =45 = a—-b=

15 27 3
a+b= B a-b=6,2>a=—,b=7

2
The product of the roots ab = (T)( ) 2

_—g k—ﬂ_lo—
Now 7 =1g=k=7 8

—(2k+1)
3
—(k+5)

Choice (B)

6. Sum of the roots =

Product of the roots =
-2k+1) —(k+5)
33
= 2k+t1=k+5 =k=4

Choice (C)



7.

10.

Roots are to be diminished by one and then multiplied
by two. i.e., if 4, B are roots of given equation, then
2(4-1)=A4,and 2(B - 1) = B, where 4, and B, are the
roots of the new equation. i.e.,

4 A+2 B +2
= A=1+—=——and B=
2 2 2
i.e., x of the given equation is to be replaced by
x+2

——, to obtain the required equation. Given

equation is: x> — 7x — 12 = 0.

, L (x+2) 7(x+2)
Required equation is > - -12=0
(x+22-712)(x+2)-4(12)=0.

= xX’+4x+4-14x-28-48=0.
= x¥-10x-72=0. Choice (D)

When rewritten, the equation becomes:

B+2)x*—kx+1=0

Discriminant, D = (k)* — 4 (1) (F* + 2)

=-3K-8=-3k+38)

3k is positive for all real values of &, and hence

(3% + 8) is positive; and so — (34> + 8) is negative.

As the discriminant is negative, roots are complex.
Choice (D)

Let the roots of the first quadratic equation be a and 3

and those of the second equation be y and & respectively.

Given o + > =v> + &

Alsoa+p=10andy+ 6 =28.

The possible values of o + 2 are 50, 52, 58, 68 and 82

while the possible values y*> + &*as are 32, 34, 40 and

50. As only 50 is a common value, o =5, =5,y=7

and 6 =1

The greatest possible root is 7. Choice (A)
Dividing both sides of the given equation by a + b,
2
24 2abx N (a+b) _
a+b 16
Discriminant

B ( 2ab )2 4(a+b) _( 2ab )2 (a+b)2
a+b 16 a+b 2
Shown below is the proof that this is always non-posi-
tive provided a and b are positive.
(a—b)?* 20=d*+ b>+2ab > 4ab
a+b _ 2ab

dividing both sides by 2 (a + b) - > P

As the expressions on both sides of the inequality are

a+b, 2ab ,

o > (290

positive, ( B ) (a+b)
A<OorA=0

If A =0, the roots are real and equal.
If A< 0, the roots are non-real and distinct.
Choice (D)

11.

12.

13.

14.

15.

16.

17.
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Let the required original number be x.
(x+3)2=23+x.
Hence x> + 6x +9=23 +x
= xX*+5x-14=0.
x+7(x-2)=0
= x=-Torx=2.
Since the original number is positive, x = 2.
Choice (B)
If one of the roots is o, the other root is o
Hence the product of the roots = a(a?).

B=64=0=Y64=4and o2=4>=16

6R
The sum of roots = —(Tj =—6R=4+16=20

R (22)--0
(-6 3

For the equation x>+ 2(p + 1) x + 2p =0
b*—4ac=[2(p+ D -4Q2p)=4p*+8p+4-8p

= 4p? + 4 which is always positive.

Hence the roots of the equation are always real and
unequal. Choice (C)
For the equation, whose roots are twice the roots of the
equation A : 3x? — 7x + 4 = 0, the sum of the roots is
twice the sum of the roots of 4 and the product of the
roots is 4 times the product of the roots of A.The

7 4
required equation is x* —(2(5)}6 + 4(5) =0

ie,3x>—14x+16=0 Choice (D)

Let £ and b be the length and breadth in cm.
Given that £ =b+ 1
Also given that diagonal =29 cm

= NI+ =29

By squaring on both sides, (b + 1)* + b*> = 29?

Choice (A)

= 20°+2b-840=0

= P+b-420=0

= (b+21)(b-20)=0

. b=20 Choice (B)
(ay4) -4 (3B)=0

4

3428

As 4 is a single digit prime number, 4 can be 2, 3, 5 or
if A =2, B has 2 possibilities. If 4 = 3, B has 4 possi-
bilities. If 4 = 5, B has 6 possibilities. If 4 =7, B has 9
possibilities. 4 total of 21 equations are possible.
Choice (C)
Let the strength be x. The number of students who play
basketball = 8
The number of students who play football

—x-8=Tx
Substituting the choices in place of x in the equation
above, only choice (C) satisfies it. Choice (C)
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18.

19.

20.

21.

Let the initial number of books in dozens = b
Let initial price (in ) of books per dozen be p.

pb =30,000. —()
(50 +b) (p — 20) = 30,000
50p — 1000 + pb — 20 b = 30,000
or, 50p — 205 = 1000
S5p —2b=100. —(I)
60,000
From (I) and (II) 5p — » =100
5p*—100p — 60,000 = 0
5p*—600p + 500p — 60,000 =0
Sp(p —120)+ 500 (p — 120)= 0= p =120
120
The price of each book = T2 =10 Choice (A)
L—
9 —9

5<—p<9and12<—¢<17

— is maximum when p is maximum and ¢ is mini-

mum
-p 9
Max| — |=— =3/4
12

—— is minimum when p is minimum and ¢ is

maximum.

Choice (C)

|3x—4| = |5x—12|

When ever |p|=|q| it follows that p = +¢
3x—4=+£(5x-12)
= 3x-4=5x-120r3x—-4=-5x+12
= 2x=8or8x=16
= x=4 orx=2
Required sum of the possible values of x is 6.

Choice (B)

laj=b=a=+b
[4x —9|=7
= 4x -9=Tord4x-9=-7
= x=4orx=1/72

4]~ |-

=4(4)—(4)} or 4(1)—(lj3

2 2
=-48 or 15/8 Choice (D)

22.

23.

24.

2x—-1-1<]x—-2[+3
= 2x-1]-|x—-2|<4
We need to consider 3 cases

1 1
(D x<5 (25 <x<2and (3) 2<x.

For x < E’
-2x-1)+(x-2)<4
—xXx<5=>x>-5

1
—5<x<5

we get

1
For 7S¥<2,2x—1+x-2<4

7 1
x < 3 ey <x<2
Forx>2, 2x-1)-(x-2)<4
x<3..2<x<3
Thus the range of x such that the given relation is
satisfied is =5 <x <3 Choice (D)
Forx=-9,E=-9+4|+|-9+7/+|-9-1|=17
Forx=-8, E=|-8+4|+|-8+7+|-8—-1]=14
Forx=1,E=[1+4|+[1+7+[1 - 1]=13
Forx=2,E=2+4]+2+7|+]2-1|=16
Therefore the integral values of x for which the given
inequality is satisfied are -8, -7, —6, -5, —4, -3, -2, -1,
0 and 1 i.e. a total of 10 values. Choice (B)
We need to considering each option separately,
Option A:
6x  —x*—x<0
x(2x-1)Bx+1)<0
The above inequality is satisfied for

1 1

x < _E 0r0<x<5

which does not give a finite range of values for x
Option B:

X+ =32 —-x+2<0

(x = 1)*(x + 1)(x + 2) < 0 which gives the same solution
setas (x+ 1)(x +2)<0((x—1)>>0]

The above inequality is satisfied for —2 <x < —1 this is
a finite range of values for x.

Option C:

X=x*=5x-3<0

(x + 1)*(x — 3) < 0 which gives the same solution set as
x-3<0=>x<3

It does not give a finite range of values for x.

Option D:

xt+3x3+2x2>0

X (x*+3x+2)>0

X(x+2)x+1)>0

The above inequality gives the same solution set as
E+2)x+1)>0 [x*=>0]



25.

26.

The inequality is satisfied for x < -2 or x > —1 which
does not give a finite range of values for x.

Note: A polynomial of odd degree can take values
from — o to  but a polynomial of even degree has
a finite range of values for which it has values of a
particular sign. If the coefficient of the leading term
(say a) is positive, f(x) < 0 for a finite range if a < 0,
f(x) > 0 for a finite range. Choice (B)

X x+2

x+1
x(x=D)—(x+2)(x+1)
(x+D(x-1)

x—1 <0

¥ —x—x"-3x-2

(x+D(x-1)

—4x-2
(D1 O

-2(2x+1)

—— <0
(x+D(x-1)

2x+1)
D=1
Multiplying both Nr & Dr by (x + 1)(x — 1) we get
Qx+D(x+D(x-1)

(x+1)*(x=1)

The solution set for the above inequality is the same as
that for 2x + I)(x + 1)(x — 1) >0

<0

0

Therefore the inequality holds true for -1 <x < S or

1
x>1,ie,x € (—L—E)U(l,w) Choice (A)
x+2[-3x—-1/+42>0
Forx<-2,x+2/ -3 —1|+4=—(x+2)+3 (x— 1)
+4

1
—x—-2+3x-3+4>0 :>2x21:>x25

But we have taken x < -2, thus no solution exists
in this range.

For -2 <x <1,
X+2[-3px—-1+4=x+2)+3(x-1)+4
x+2-3x+3+4 20

9-2x 20

92 2x 2x<9

U4l

=

3
x+t2+3x-3+4>20 = 4x>-3 = xz-7y

Therefore, the range of x satisfying the given con-

3
dition is -4 Sx< 1

27.

28.

29.

30.
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Forx>1,
x+2]-3px—-1|+4=(x+2)-3(x-1)+4-2x
<-9
S x+2-3x+3+42>0
= 9-2x2>0
= 2x<9
9
= sz
9
1Sx£2

Thus, the range of x satisfying the given

3 9
inequality is - < x < 5 Choice (D)
AM (a, b, c,d)> HM (a, b, c, d)
a+b+c+d> 4
S NN
a b c
r 11,1, 16
a b ¢ d a+b+c+d
bed + acd + abd + abe S 16
abcd T a+b+c+d
abcd a+b+c+d
abc + bed + acd + abd ~ 16
(catbtctd=4)
1
Py Choice (D)

Given 2 <x <5 and 10 <y <30.
The value of y/x is minimum, for the minimum value of
y and the maximum value of x.

10
vix >?ory/x >2

The value of y/x is maximum, for the maximum
value of y and the minimum value of x.

30
vix <70ry/x< 15

= 2<yk<I15
Given |x| > 6, y > —4.
Consider x =7 and y =2; xy = 14
= |xy| = 14Jxy| > 24 is not necessarily true.
Consider x = 8 and y = 5; xy = 40; |xy| > 40 > 24
The second option is not necessarily true.
For y = 0; |x| [y| = 0, hence none of the given
options is necessarily true. Choice (D)
Given f{x) = max(3x + 5, 7 — 2x)
fx) has the minimum value when the two expressions

Choice (C)

are equal.
3x+5=7-2x
Sx=2=x=7

5
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The minimum value of f{x) is

f(%):max(@+5,7—@j
5 5

5
max 55 5 oice
31. 20<x <35
_2x+5
Y73
X X
x+y x+2x+5
3
3 3x 3
5x+5 5+§
X

Thisexpressionispositive forthe givenrange of val-
ues ofxandithasits minimum value when 5/x has its
maximum value, i.e. when x = 20.

34) 4

The corresponding value is ETEREE

Choice (D)
32. If x is a positive number, the minimum value of x +;

is 2.

33.

34.

35.

Hence, the minimum value of 1 +x + % is 3 and for the
given expression, it is 3(3)(3) = 27. Choice (C)
Givena<25anda+b>10

a<25and b>10-a

a<25and b>10-25

a<25and-b=>15

a—-b<40

b—a=-40 Choice (B)
¥y _ 1

x+y+z

JJuuy

~> to maximize the given expres-

X
—+1+—
y ¥

sion, x + z should take minimum and y should take
maximum possible value.

Choice (C)

18—-2x <3

Given

= [18-2x|<12
= [x-9|<6
The expression |x — a| denotes the distance of the
point x from the point a on the number line.
Ix — 9| < 6 b x lies within a distance 6 units from
the point 9. i.e., 3 <x < 15.
Choice (D)
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