QUADRATIC EQUATION

O (A) OBJECTIVE TYPE QUESTIONS [ 1 Mark Each

\

(©) | Stand Alone MCQs (1 Mark Each)

1. Which of the following is a quadratic equation ?

(A) ¥*+2x+1=@-x)*+3
(B) —2x*> =(5- :r)(.?,x - %)

(C) (k+1)x*+ %x =7, where k=-1
D) ¥ PE=iE=~1)

Ans. Option (D) is correct.

Explanation:
P —yr=nd—1=8x(x=1)
x}—x2=x3-1-3x%+3x
—x* +3x* +1-3x=0
2x* -3x+1=0
It is of the form of ax* +bx +¢ = 0.

2. Which of the following is not a quadratic equation?

(A) 2(x-1)*=4x*-2x + 1
(B) 2Zr—x" = 2“5

(C) (\Er + \@)2 +x% =3x* - 5x

(D) (¥* +2x)*=x*+3+ 4x°
Ans. Option (C) 1s correct.

Explanation:
(\/Ex)z +(~f§)2 +2xV2xx /3 + x* =3x% - 5x
2x% +3+2J6x +x* =3x? - 5x
3x% + 24/6x + 3 =3x% - 5x
x(5+2v6)+3=0

- Itis not of the form of ax* +bx +c = 0.
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3. Which of the following equations has 2 as it's root ?
(A) ¥*-4x+5=0 (B)x*+X-12=0
(C) 2x*-7x+6=0 (D)3x*-6x-2=10 R
Ans. Option (C) is correct.

Explanation:
Put the value of x =2in2x*-7x + 6 = 0
212)*-7(2) + 6 =0

8-14+6 =0
0 =0
So, x = 2isaroot of 2x* - 7x + 6 = 0.
Q.4.1If % 1S a root of the equation ¥ + kx i =0, then
the value of k is:
(A) 2 (B) -2
1 1 .
C) - D) — R
(€) > (D) > |

Ans. Option (A) is correct.

. . | .
Explanation: Since, E is a root of the equation

x:+k'—é=0,
4
2
Then, l k 1 _Ez[}
2 2) 4
l+£_§=[]
4 2 4
£ 5 1
2 4 4
k_q
2
K=z

5. Which of the tollowing equations has the sum of

its roots as 3 ?

(A) 2¥*-3x+6=0
(B) —4#>+3x-3=10
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» 3
C) V2x ———x+1=0
(€) ¥
(D) 3x*-3x+3=0 Ul
Ans. Option (B) is correct.

Explanation: -x* + 3x -3 = 0
. On comparing with ax* +bx +c = 0

g ==1 =3, 0==3

= Sum of the roots = _—bz_—i=3
ﬂ =3

6. ’.I'he roots of the equation v 4+ 7v + 10 = 0 are:
(A) —-5,—-2 (B) 5,2
(C) 5 -2 (D) -5, 2
Ul [CBSE SQP, 2020-21]
Ans. Option (A) is correct.

Explanation: Given, x* + 7x + 10 = (
Comparing with ax* + bx + ¢ = 0, we get
a=1,b=7andc=10

o —bi\/bl—ﬁluc
B 2a f
2
. o 7+ J(7) -4x1x10 |
2x1
= e — _7i\/§
2 |
-7t3
=N X =
2
{
—7+3 -7 -3
::.. ‘l‘: {H' I
i 2
— ¥= =2 or-5 I

Hence, the roots of the given equation are - 2
and - 5.

7. Which of the following equations has two distinct

real roots?

(A) 2x%-3V2x +§ =0 (B) X +x-5=0

(C) x*+3x+2V2=0 (D)52-3x+1=0 (U
Ans. Option (B) is correct.

Explanation: X+ x-5=(
On comparing with ax* +bx +¢ = 0
a=1b=1c=-5
b*>—4dac = (1) -4 (1) (-5)
=1+20
= 21>0
Since D (i.e., b* — 4ac) > 0
- Hence, the equation has two distinct real roots.

8. Values of &k for which the quadratic equation

2v° ~kx + k = 0 has equal roots, 1s:
(A) Oonly (B) 4
(C) 8only (D) 0,8 R

Ans. Option (D) is correct.

Explanation: Given equation is 2x* —kx + k = 0
On comparing with ax* + bx +¢ =0
an=2b=-kc=k
For equal roots b* - 4ac = 0

(-k)?*-4(2)k) =0

K-8k =0
k(k—8) =0
k=08

Hence, the required values of k are 0 and 8.

9. The quadratic equation 2x” J5x + 1=0 has

(A) two distinct real roots

(B) two equal real roots

(C) no real root

(D) more than 2 real roots Ul

Ans. Option (C) is correct.

Explanation: 2x* — 5y +1=0
On comparing with ax* +bx +¢ =0

=2,b= —J5,c=1
Discriminant = b* — dac = ( -J5 )= —4(2)(1)
=5-8=-3<10

Since D (i.e., b* - 4ac) < 0
- Therefore, the equation has no real root.

10. Which of the following equations has no real root?
(A) x*-4x+3J2=0 (B) x*+4x-3v2=0

(C) x*-4x-3v2=0 (D) 3x*>+4V3x+4=0
Ans. Option (A) is correct.

\_ Explanation: x* ~4x+342 =0
On comparing with ax* +bx +c =0

a=1,b=-4c=32
Discriminant = b* — 4dac

= (-4 )* - 4(1)(3v2)

=16-122
16 -12 x 1.41
= 16-16.92
=-092 <0
Since, D=0
Therefore, the equation has no real roots.

11. (* + 1 =x* = 0 has
(A) four real roots
(C) no real roots
Ans. Option (C) 1s correct.

(B) two real roots
(D) one real root.

(=]

Explanation: (x> + 1)* - x> =0
G H1+27% -2 =0

*+xP+1=0
Let 2 =y
yz-!-y+1 =

On mmpa}ing with ay® +by +c¢ =
a=1b=1c=1

Discriminant, D = b’ ~dac
= (1)* - 4(1)(1)
= ] =4
=-3<0
Since D <

Therefore, the equation has no real roots.

T
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@ I Case-based MCQs (1 Mark Each)

I. Read the following text and answer the following
questions on the basis of the same:

Raj and Ajay are very close friends. Both the
families decide to go to Ranikhet by their own
cars. Raj’s car travels at a speed of x km/h while
Ajay’s car travels 5 km/h faster than Raj’s car.
Raj took 4 hours more than Ajay to complete the

journey of 400 km.

[CBSE QB, 2021]

1. What will be the distance covered by Ajay’'s car in
two hours ?
(A) 2(x + 5) km
(C) 2(x + 10) km
Ans. Option (A) is correct.

(B) (x - 5) km
(D) (Zx + 5) km

Explanation:
Speed of Raj's car = x km/hr
Speed of Ajay's car = (x + 5) km/hr
Distance covered by Ajay in 2 hours I!
= [(x + 5) X 2] km
= 2(x + 5) km.

2. Which of the following quadratic equation de-

scribe the speed of Raj's car ?

(A) ¥*-5x-500=0 (B) x>+ 4x-400 =0

(C) »*+5x-500=0 (D)x"—4x+ 400=0
Ans. Option (C) is correct.

Explanation: Given,
Speed of Raj's car = x km/hour
Speed of Ajay’s car = x + 5 km/hour
Time taken by Raj = ﬂhran.:lrﬁ-;
X
400
Time taken by Ajay = (x+5) hours
Raj took 4 hours more than Ajay i.e.,
400 400 _ 1
X x+5
100 100
= = =1
x x+5
= 100(x + 5) - 100x = x(x + 5)
=5 x*+ 5x-500 =0

3. What is the speed of Raj's car ?
(A) 20 km/hour (B) 15 km/hour
(C) 25 km/hour (D) 10 km/hour
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Ans. Option (A) is correct.

Explanation: Solving quadratic equation

x>+ 5x-500 =0,
we get

(x+25)(x-20) =0
=% x =-250rx=20
=4 x =20
(as x can’t be negative)

So, speed of Raj’s car is 20 km/hour

4. How much time took Ajay to travel 400 km ?

(A) 20 h (B) 40 h
(C) 25h (D) 16 h
Ans. Option (D) is correct.
Explanation: Time taken by Ajay = —4[}0 h
X+D5
_ 400 h
20+ 5
=16 h

5. The Speed of Ajay’s car is:
(A) 25 km/hour (B) 50 km/hour
(C) 75 km/hour (D) None of these

Ans. Option (A) is correct.

Explanation: Speed of Ajay’s car
= x + 5 km/hour
=20+5

= 25 km/hour

I1. Read the following text and answer the following

questions on the basis of the same:

The speed of a motor boat is 20 km/hr., For
covering the distance of 15 km the boat took 1
hour more for upstream than downstream.

[CBSE QB, 2021]

Dhrection of Boat

hrechon of Stream

Direction of Boat
Direction ol Stream

Downstream (a) Upstream (b)

1. Let H|_'!L’L‘t'] of the stream be x km/hr. then H].?L‘EL'] of
the motorboat in upstream will be

(A) 20 km/hr (B) (20 + x) km/hr
(C) (20 - x) km/hr (D) 2 km/hr

T
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Ans. Option (C) is correct.

Explanation: Speed of motorboat in upstream
= Speed of motorboat

~ Speed of stream
= (20 - x) km/hr

(A) speed = (distance )/time

(B) distance = (speed )/time

(C) time = speed X distance

(D) speed = distance X time
Ans. Option (A) is correct.

3. Which 1s the correct quadratic equation for the

speed of the current ?

(A) x=+ 30x — 200 =0 (B) x>+ 20x — 400 = 0

(C) x* + 30x — 400 = 0 (D) x% — 20x — 400 = (
Ans. Option (C) is correct.

Explanation: In downstream:
Speed = (20 + x)km/hour
Distance = 15 km
15 r

Time =
20+ x J
In upstream:
Speed = (20 — x) km/hour
Distance = 15 km
Time = e
20 -x
According to question, for covering the
distance of 15 km the boat took 1 hour more for
upstream than downstream. !
SCI', p
15 15
— - 1
20-x 20 + x
15 15
= — =1
20—-x 20+x
15(20 + x)—15(20 — x) _
L @0+ T
=9 30x = 400 - x?
= x> + 30x — 400 =0

4. What is the speed of current ?
(A) 20 km/hour (B) 10 km/hour
(C) 15 km/hour (D) 25 km/hour

Ans. Option (B) is correct.

Explanation: On solving the quadratic equa-
tion
x* + 30x - 400 = 0, we get
(x-10)(x + 40) =0
=% x = 10orx =-40
| So, Speed of the stream = 10 km/hour

5. How much time boat took in downstream?
(A) 90 minute
(C) 30 minute

(B) 15 minute
(D) 45 minute

Ans. Option (C) is correct.

. Explanation: Time taken in downstream
15

20+ x

15
20+ 10

1 hours

= 3() minutes

IRI] III. Read the following text and answer the
following questions on the basis of the same:

John and Jivanti are playing with the marbles.
They together have 45 marbles. Both of them lost
5 marbles each, and the product of the number of

marbles they now have is 124. Cl

1. If John had ¥ number of marbles, then number of
marbles Jivanti had:

(A) x-45
(C) 45x
Ans. Option (B) is correct.

(B) 45— x
(D) x-5

Explanation: If John had x number of marbles,
then Jivanti had (45 - x) marbles, because there
- are total 45 marbles.
2. Number of marbles left with Jivanti, when she lost
5 marbles:
(A) x-45
(C) 45—«
Ans. Option (B) is correct.

(B) 40 — x
(D) x-40

| Explanation: Number of marbles left with
Jivanti, when she lost 5 marbles
= (45 - x - 5)
= (40 - x)
3. The quadratic equation related to the given
problem is:
(A) x*—45x + 324 =0 (B) x> + 45x + 324 = ()
(C) x*-45x-324=0 (D)-x*-45x+324=0
Ans. Option (A) is correct.

Explanation: According to question,
(x—=5)(40-x) = 124
= —x*-200+40x +5x-124 =0

= X*—45x + 324 =0
4. Number of marbles John had:
(A) 10 (B) 9
(C) 35 (D) 30

T
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Ans. Option (B) is correct.

Explanation:
x>-45x + 324 =0
= x*-9x-36x+ 324 =0
= x(x-9)-36(x-9) =0
= (x—=9)(x=36) =10
Either x = 9 or x = 36.
Therefore, the number of marbles John had 9

or 36.
5. If John had 36 marbles, then number of marbles
Jivant1 had:
(A) 10 (B) 9
(C) 36 (D) 35

Ans. Option (B) is correct.

Explanation: If John had 36 marbles, then
Jivanti had (45 - 36) = 9 marbles.

[AI] IV. Read the following text and answer the following
questions on the basis of the same:

There is a triangular playground as shown in
the figure below. Many Children and people are
playing and walking in the ground.

A

2y Cm

(3x=1) cm

As we see in the above figure of right angled
triangle playground, the length of the sides are
5x cm and (3x — 1) cm and area of the triangle is

60 cm?. C| + |[AE
1. The value of x is:
(A) 8 (B) 3
(C) 4 (D)5

Ans. Option (B) 1s correct.

Explanation: Given, area of triangle = 60 cm?

= %max BC = 60
" (5x)(3x—1) = 120
= 3v—-xy-24 =0

= 3x2-9r +8x-24 =0

= 3x(x-3)+8(x-3) =0

== (x-3)3x +8) =0
8

Eitherx =3 orx = -3

Since length can't be negative, then x = 3.

2. The length of AB is:

(A) 8cm (B) 10 cm
(C) 15cm (D) 17 cm
Ans. Option (C) is correct.
Explanation:
The length of AB = 5x cm
=3 X 3cm
= 15cm
3. The length of AC is:
(A) 17 cm (B) 15 cm
(C) 21 cm (D) 20 cm
Ans. Option (A) is correct.
Explanation: ©-  AB = 15cm and
BC = (3x-1)cm
=(3x3-1)cm
= 8 cm
Now, in right angled AABC,
AC* = AB* + BC*
(By using Pythagoras theorem)
= (15)* + (8)*
= 225 + 64
= 289 = (17)*
Hence, AC =17 cm.
he perimeter of AABC 1
(A) 35cm (B) 45 cm
(€) 30 cm (D) 40 cm

Ans. Option (D) is correct.

Explanation: Here, AB = 15 cm, BC = 8 cm and
AC = 17 cm.

Then, the perimeter of AABC
= (AB + BC + CA)cm
=(15+8 + 17) cm
= 40 cm.

5. The given problem is based on which mathematical
concept ?
(A) AP
(B) Linear equation in one variable
(C) Quadratic Equations
(D) None of these
Ans. Option (C) is correct.

Explanation: The given problem is based on
the concept of quadratic equations.

Q (B) SUBJECTIVE QUESTIONS

Very Short Answer Type Questions

(1 Mark Each)

[RI] 1. Find the roots of the equation 1 + 7y + 10 = 0.
U| [CBSE SQP, 2020-21]
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Sol. C+7x+10=0
X +5x+2x+10 =0 Y
(x+5)(x+2) =0
Either ¥ ==handx=-2 1A

[CBSE SQP Marking Scheme, 2020-21]
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Detailed Solution: 1

Given, ¥+ 7x+10=0 Product of roots = o X a

Comparing with ax* + bx + ¢ = 0, we get

Given equation 1s
a=1,b=7andc =10

k-1Dxr*-10x+3 =0

~h+ \/ h? — 4ac Comparing it with ax> + bx +c=0,
A= P wegeta=(k-1),b=10andc =3
C
N \/(7)1 —4x1x10 2. Product of roots = =
= Y=
2x1 3 1
—_— == X —
~7+9 o1 o
— X = 5 3
Or, — =1
-7+3 k-1
I & 2 or, 3=k-1
43 <73 or; - k=4 |
= X = 5 or 5 4. Find the value of k for which the roots of the
equation 3x* - 10x + k = 0 are reciprocal of each
= x=-20r-5 other. A|[CBSE Delhi Set-1, 11, 111, 2019]
Hence, the ts of the given equation are — 2 and :
B ;n&' 16 10015 OF ThE glven cquation dare =2 an Sol. Roots of the equation 3x* - 10x + k = 0 are
o | _ | reciprocal of each other
[AI] lﬁ. Find the roots of the quadratic equation =  Product of roots = 1 A
Y -0.04 = 0. /Al [CBSE OD Set-1, 2020] k
= — =]1=k=3 12
Sol. ¥ -0.04 =0
— ¥ = 0.04 [CBSE Marking Scheme, 2019]
== X = +J0.04 Detailed Solution:
= - 1 Given equation: 3x*~ 10x + k = 0
[CBSE SQP Marking Scheme, 2020] Comparing it with ax” + bx + ¢ = 0, we get
=3 ===k
3. It one root of the equation (k - I -10x + 3 =0is 1
the reciprocal of the other, then find the value of k. l.et one root be o so other root is —
R| + [U [CBSE SQP 2020] o
Sol. 4. 1 Now, product of roots = £
[CBSE SQP Marking Scheme, 2020] .
1 k
Detailed Solution: =z = =
o 3
Let one root = o
1 = k=3
and the other root = — ‘
o Hence, value of k is 3.
5. Write the discriminant of the quadratic equation (x + 5)* = 2(5x - 3). A [CBSE, 2019]

Topper Answer, 2019
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Sol. x = 3 is one root of the equation
9-6k-6=0
1

= k= —
2

/NtSEBﬂDkCGI’HEf

Oswaal CBSE Chapterwise Question Bank Term-Il, LG U A0 LS RER N s 28 ()] Class — X

[
i
' | T L i i

[C| + [U|[CBSE Delhi & OD 2018]

s
[CBSE Marking Scheme, 2018] 1~

Topper Answer, 2019

7. Find the value of k, for which one root of the
quadratic equation kx* - 14y + 8 = 0 is 2.
U [CBSE SQP, 2018]
Sol. Since, x = 2 is one root of the equation.

4k-28 + 8 = ()
4k = 20
k=5

8. Find the positive root of \."3_-.;3 +6 =9.

\U| [CBSE Term-II 2015, 2017]

Sol. V3x2+6 =9
3x2 4+ 6 =81
3x* =81- 6=175
v = E = 25
3
x =15
Hence, positive root = 5. 1

|[CBSE Marking Scheme, 2015]

AI 9.1f v =

3v* + 2ky -3 = 0, find the value of k. C|+ U
[CBSE Term-II, 2015 & CBSE Delhi Set-I, 11, 111, 2017

, 18 a solution of the quadratic equation

I |

Sol. Putting x = -% in3x% + 2kx-3 =0

() +a()-

4

0

Get More Learning Materials Here : &
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= B
4
[CBSE Marking Scheme, 2015]

Hence, k 1

10. Find the roots of the quadratic equation

U/ [CBSE Term-II 2015]

| 1 i
vaxrt-2v- (3 = 0.

Sol. Given, JA =28 3 =10
=X d3x*=3x+ x= 43 =0
= JB3x(x-Y3)+1(x-y3)=0
= (x— V3 )(3x +1) =0
=1
X = \/5 ur*\‘/—g

AIl 11.For what values of k., the given quadratic equation
[RI} g 1 ]
9x* + 6kx + 4 = 0 has equal roots ?
C + |A [CBSE SQP, 2020-21]

Sol. 9x? + 6kx + 4 =0
For equal roots b* — 4ac =
Discriminant, D=0
50, (6k)> -4 X 9 x 4 =0 Ya
36k* = 144
K=
k=32 bes

[CBSE Marking Scheme, 2020-21]
Detailed Solution:
9x + 6kx + 4 = 0.

Comparing with ax* + bx + ¢ = 0,

Given,

wegeta=9,b=6kc=4
Since, Discriminant, D = b — 4ac
and for equal roots,

@g www.studentbro.in



b*—4ac = 0 [ D = 0]
= (6ky* -4 x9x4=0
=5 36k* - 144 =0
=" 36k* = 144
=3 =4
= k =12
AIl 12. For what value(s) of '@’ quadratic equation

3ax® - 6x + 1 = 0 has no real roots ?
/Al [CBSE SQP, 2020-21]

Sol. Given that,
3ax’-6x+1=0

For no real roots, b*—4ac < 0 %
Discriminant, D<0
50, (-6)*—4(3a) (1)< 0
12a > 36
a>3 Va

[CBSE Marking Scheme, 2020-21]

Detailed Solution:
3ax* —6x + 1 =0
On Comparing with ax* + bx + ¢ = 0,

Given,

wegeta=3a,b=-6andc =1
Discriminant, D = b* - dac
=(-6)Y-4x3ax1

=36-12a
For condition of 'no real roots’,
b —4ac < 0
= 36-12a <0
= 12a > 36
=3 i > 3

[AI] 13. Find the values(s) of k for which the quadratic

equation x> + 2V2kx + 18 = 0 has equal roots.

Cl + [A] [CBSE SQP 2020]

Sol. D = (2V2k)* —4(1)(18) =0 %

= k=1+3 Y
[CBSE Marking Scheme, 2020]

Detailed Solution:

Since, x>+ 24/2kx + 18 = 0 has equal roots

D=0

b = 4ac

(2V2k)* =4 x 1 x 18
= dXZXE=72
72
e —— ?
= =9
= k=9
= k =3,
14. For what values of k, the roots ot the equation

v+ 4y + k =0arereal ?
'A] [CBSE Delhi Set-I, II, 111, 2019]

Get More Learning Materials Here : &
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Sol. Since roots of the equation x* + 4x + k = 0 are real
= 16 -4k = 0 V2

s k<4 Va
[CBSE Marking Scheme, 2019]

Detailed Solution:
Given quadratic equation is x* + 4x + k = 0.
Comparing the given equation withax~ + bx + ¢ =0,
wegeta=1,b=4,c=k
Since, given the equation has real roots

— D =10
— b*—4ac = 0
= 42 4x1%k =20
= 4k = 16
= k = 4
15. Find the nature of roots of the quadratic equation

2v:-4x + 3 = 0.

Sol.2x*-4x +3=0
= D=16-24 = -8
. Equation has no real roots. 1
|[CBSE Marking Scheme, 2019]

/Al [CBSE OD Set-1, 11, 111, 2019]

Detailed Solution:
2x'—4x +3=0
On comparing above with ax* + bx + ¢ = 0,

Given:

we get, an=2b=-4,¢c=3
We shall find D = b*-4dac
So, D = (-4)*-4(2) x (3)

= -8 < 0or(-ve)
Hence, the given equation has no real roots.

COMMONLY MADE ERROR

& Students often make mistakes in analyzing
the nature of roots as they get confused
with the conditions.

= Understand the different conditions for
nature of roots. )

16. Find the values(s) of k for which the equation
" + 5kx + 16 = 0 has real and equal roots.

(Ul [CBSE SQP, 2018]

Sol. For roots to be real and equal, b* - 4ac = 0 Y
= (5k)* -4 x1x16=0 7%
o

|[CBSE Marking Scheme, 2018]
17. Find the value(s) of k if the quadratic equation
3xv2 - k3x + 4 =0 has real roots.

(U] [CBSE SQP, 2017]

Sol. If Discriminant of quadratic equation is equal to
zero, or more than zero, then roots are real.

Given, 3x%2-k/3x+4 =0

Comparing with ax* + bx + ¢ = 0, we get
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a=3,b=—kJ3 andc =4

Since, Discriminant, D = b” — 4ac
and for real roots b*—4ac =0

= (<kv3) —4x3x4 >0

Short Answer Type Questions-|

B 3k —48 >0

= K-1620

- (k—4)k +4) =0
k<—4and k= 4.

(2 Marks Each)

1. Solveforx: v2x+9 +x =13

Al [CBSE OD Set-11, 2016]

o pws A= 13

i J2xrs = 13-%

2xtd = (13-%)% D

| 2xt3= 165t x=26x =

X “t 167 - 26 1___9" 'J(L

- —

.4 —51-26"!'

2 lkxy = and ¥y = — 3 are roots of the quadratic

W |

uquntiun ax= + 7y + b = 0, find the values of ¢4 and

b. C| + |A [CBSE Delhi Set I, 11, I1I, 2016]
2 >
Sol. Substituting x = 3 maxr-+7x+b=0
E151!+ E+E:l =0
3
= 4a + 42 + 9b = (
= d4a + 9b = - 42 ..(1)
Again, substituting x = -3inax> + 7x + b =0
99-21+b=0
= 9% + b = 21 ..(if)

Solving (i) and (ii), we get
a=3and b =-6
3. Solve the following quadratic equation for x:
v -da’x + @' -bY) =0
Ul [Delhi CBSE Term-II, 2015, Set-1, 11, 2016]

Sol. Given, 4x* - 4a*x + (a* - b") = 0

Comparing with Ax* + Bx + C = 0, we get

Here, A =4,B=-4a*and C = (a*-b")
Since, x = —BVB-4AC
2A
Then x = —(~4a%) £ (J(~4a%)? - axdx(a' - b')

2x4

Get More Learning Materials Here : &

_ =% 1—.%&’*-'23-'26-: T— ._i;éﬂ_ﬂ.ﬁ?..:&
= 29- 264168 *.F:S 1 = 20x%- 8 +140 =0__

= 7/:3(3{ 20) —Q(U-20)2D
(-8 (A-20)2 06

M _7_‘014_'[’& ZQ}

4a* + J16a* - 16a* +16b*

— e
8
4a* + |/16b*
= o — 1
8
2 2
2y i 4a- +4b
8
T
2
a® +b* a* - b’
X = Oorx = 1
%> 2

[CBSE Marking Scheme, 2015]

4. A two digit number is four times the sum of the
digits. It 1s also equal to 3 times the product of
digits. Find the number.

Al [CBSE OD Set-1, 2016]
Sol. Let unit's digit and ten's digit of the two digit
number be x and y respectively
.. Number is 10y + x
According to question,
10y + x = 4(y + x)

=3 10y + x = 4y + 4x

= 10y —4y = 4x - x

= 6y = 3x

= 2y =x ..(1)

m- @R www.studentbro.in
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QUADRATIC EQUATIONS

Also, 10y + x = 3xy ..(11)
= 10y + 2y = 3(2y)y [From eq (i)]
= 12y = 6y’

= 6y~ —12y =0

= 6y(y -2) =0

=) y=0ory=2

Rejecting y = 0 as tens digit should not be zero for a
two digit number.

= x =4
Required number = 10y + x
= 10 X 2+ 4 =24,

I

. In a cricket match, Harbhajan took three wickets
less than twice the number of wickets taken by Zahir.

6. For what value of k, the given quadratic equation kxy* - 6x — 1 = 0 has no real roots :

/NtSEBDDkCGrnEI‘

13

The product of the number of wickets taken by these

two is 20. Represent the above situation in the form

of quadratic equation. Al [CBSE Term-II, 2015]
Sol. Let the number of wickets taken by Zahir be x.

Then, the number of wickets taken by Harbhajan

=2x-3 V2
According to question, x(2x-3) = 20 2
= 2x% - 3x = 20
. Required quadratic equation is,

2x* - 3x-20 = 0. 1

[CBSE Marking Scheme, 2015]

5

[CBSE Delhi, 2019]

Topper Answer, 2019

7wt s, D <O 1
=7 bz_({ ? ]
P (60K Yxhk x-) L0 I
» 36+Y4Yk <0 ;

x IR £~ |

? Yk < ~36

7. Find the value of k for which the roots of the
quadratic equation 2v* + kv + 8 = 0 will have the

>

equal roots :

C| + (Al [CBSE Term-II OD Comptt., 2017]
Sol. For equal roots, D = ()

7 b —4dac = ()

=" K=4x2x8
k= 64
k= V64
k= 4+8

8. If 2 is a root of the equation x* + kx + 12 = 0 and
the equation ¥+ kx + q=20 has uqual roots, find

the value of 4. U/ [CBSE SQP, 2016]
Sol. Since, 2 is the root of x> + kx + 12 = 0
= 2 +2k+ 12 =0
= 2k+16 =0
k=-8 V2

Putting, k = -8inx*+ kx + g =0
= X -8x+q =0 7z
For equal roots,

(-8)*-4(1)g =0 Ve

ke ddhvanesd be,

Yar—- 9. /k‘-z -10,~)) - --3"

! 64-49 =0
= 47 = 64
— q=1ﬁ V2

[CBSE Marking Scheme, 2016]

9. Find k so that the quadratic equation (k + 1)x-
- 2(k + 1)x + 1 = 0 has equal roots.

R [CBSE Term-II 2016]

[CBSE Term-II, Set- I, 111, 2015]

Sol. Since, (k + Dx* =2k + Dx +1=0
has equal roots.

D=0
i.e., b* = 4dac 1
= 4k + 17 =4k+1)
=" K+2k+1=k+1
=X K+k=0
=4 k(k +1)=0
= k=0or-1 1
k = — 1 does not satisfy the equation
So, k=0.

|[CBSE Marking Scheme, 2016]
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Short Answer Type Questions-I|
(3 Marks Each)

1.In a flight of 600 km, an aircraft was slowed due

Sol.

i

Sol.

Get More Learning Materials Here : &

to bad weather. Its average speed for the trip was
reduced by 200 km/h and time of flight increased
by 30 minutes. Find the original duration of flight.

o

Cl + |A| [CBSE Delhi Set-1 & OD Set-1, 2020]

Let original speed of flight be x km/h, then according
to question,
i - il = 30 minutes
x - 200 X
. Distance
- Time =
[ Speed J
1 1 30
600 -—| = ==
—3 [.1‘—200 1‘] - hour
x—x+ 200 1
- Y(x—200) 2% 600
200 1
= - —
x<=200x 1200
s > - 200x = 240000
—  x*—200x - 240000 = 0
Here,a =1, b = - 200 and ¢ = — 240000
. _ 200+ /40000 + 960000
2x1
_ 200 + /1000000
2
~ 200 £ 1000
2
~ 20041000 200 - 1000
2 ' 2
= 600, - 400

Since, speed cannot be negative, therefore
original speed = 600 km/h.
and  original distance = 600 km

original distance
original speed

600 km
600 km/hr.

=1h
Hence, the original duration of flightis 1 h.

Time =

. A train covers a distance of 480 km at a uniform

speed. If the speed had been 8 km/h less, then it
would have taken 3 hours more to cover the same
distance. Find the original speed of the train.

(Al [CBSE Delhi Set-11, 2020]
Let the speed of the train = x km/h

Sol.

x>

Total distance covered by the train = 480 km
. Time taken to cover the 480 km distance
480

X

If the speed has decreased 8 km/h, i.e., (x — 8) km/h
Then, ime taken to cover the 480 km distance

480

- h
x—8
According to question,
180 480 _
x—8 x
480 x—x+8
— —
x(x—-8)
8 3 1
= - — PSSl e
X —8x 480 160
—  x¥*-8x-1280 =0

Comparing it with ax* + bx + ¢ = 0, we get
=1,b=-8and c = - 1280

8+ 64 + 4 x 1280
2x1

80184

2

8+72
2

8+72 8-72

2 2
80 —64

¥

2 2
= 40, - 32

Since, negative speed cannot be possible.

Hence, the original speed of the train = 40 km/h.

3. Solve for x: - ] : . o “ gl
x+4 x+7 30
U [CBSE OD Set-1, 2020]

Given, - 1 = E
x+4 x+7 30
~ (x+4)(x+7) 3
3 11
= - e A
x“+4dx+7x+28 30
3 1
= - s | e
x“+11x+ 28 30)

— 11x% + 121x + 308 = 90

— 1137 + 121x + 218 = 0
Comparing it with ax* + bx + ¢ = 0, we get
=11l b=121 ind &=213

@R
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~-b+ \/bz —4ac
24a

~ 121+ /14641 — 9592
22

—121+ /5049

22

-121+71.06
22

—121+71.06
22

-121-71.06
22

r

4994 -192.06
=5 A= ;
22 22

= o= —227,-8.73.

4. A fast train takes 3 hours less than a slow train for
a journey of 600 km. If the speed of the slow train
is 10 km/h less than that of the fast train, find the
speed of each train.

Ul [CBSE OD Set-I1, 2020]
Total distance of the journey = 600 km
Let speed of fast train = x km/h,
then speed of slow train = (x - 10) km/h

Sol.

According to question,

600 600

» =3
x—10 X
: Distance
» Time =
|: Speed :|
x—x+10
= 600 x—10x | = 3
= 26000 _ 3
x° —-10x
— ¥ —10x =2000 =0
— x*=50x + 40x - 2000 =0
= x(x- 50) + 40(x-50) =0
=5 (x - 50)(x +40) =0

Either, x =50 or x = - 40

-+ speed can not be negative.

So, the speed of fast train = 50 km/h,

and the speed of slow train = 50 — 10 = 40 km/h.

COMMONLY MADE ERROR

< Some students do not know how to frame
the equation. Some frame it correctly but
fail to solve It. J

e

Get More Learning Materials Here : &

X

ANSWERING TIP

<~ Emphasis on solving quadratic equation
based on application problems Is
necessary.
B

5.Solve forx: x>+ 5x - (> +a-6) =0

Al [CBSE OD Set-I1I, 2019]
[CBSE Term-II Foreign Set-1, 2015]

Sol. Given,

x> +5x—(a*+a-6) =0
. —5+4/25+4(a% +a-6)

Then, X =
2
._x_—bi\/bz—«lm:
' 2a
_ 5% (2a+1) 1
2
_2a—-4 2a-6
= or
2 2
Thus, x=a—-2orx =-(a + 3) 12 + V2

[CBSE Marking Scheme, 2019]

Alternate Solution:

x> +5x—(@*+a-6) =0

X* +5x—(a*+3a-2a-6) =0

x> +5x—[a@+3)-2a+3)] =0
x*+5x—(@a+3)a-2) =0
X*+[(@a+3)-@-2)]x-@+3)a-2) =0
X*+@+3)x—-(@-2)x-(a+3)a-2) =0
xx+@+3)]-@-2)[x+ @+ 3)] =0
x +(@+3)][x—(@-2)] =0

x=-(a+3)orx=a-2

U R

Hence, roots of given equation are — (@ + 3) and
(a-2).
6. Divide 27 into two parts such that the sum of their

3
reciprocals is 25"

[CBSE Comptt. Set-I, 11, 111, 2018]

Sol. Let two parts be x and 27 — x.

1 1 3

—+ = =

¥ Al—X 20

27 —x+x 3
= x(27—-x) 20
= x*-27x + 180 =0
= (x=15)(x-12) =0
— x =12 or 15.
.. The two parts are 12 and 15. 3

[CBSE Marking Scheme, 2018]
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7. A plane left 30 minutes late then its scheduled
time and in order to reach of destination 1500 km
away in time, it had to increase its speed by 100
km/h from the usual speed. Find its usual speed.

Al [CBSE Delhi/OD Set-1, 11, I1I, 2016, 2018]
[CBSE Term-11, 2015]

Sol. Let usual speed of the plane be x km/hr.
1500 1500 30

x x+100 ~ §p )

= x* + 100x — 300000 = 0
= x*+ 600x — 500x — 300000 = 0 1
(x + 600)(x —500) =0
x = =600 or x = 500 2
(Rejecting negative value)
Speed of plane = 500 km/h Ve
[CBSE Marking Scheme, 2018]

—

Topper Answer, 2018

"

.1j; Orviven: olivhamce S 1520 fam.
|

| (Usual cpeadt s S.

~
1‘( We know , spesd = Aisionne i MY Fime = distane J__J
W) | fime ;rud/
/
! je].
. -5 Enow guethown, 500 I i500 [hal-ﬂ an houn |a
) ® 19048 * 2 - 5 clﬂti,{n*ﬁ'hn] .
ishe B0
l__ l“*’:‘ 3 1-
J[ 1502 " 4000 -G _ : ;
(CO45 PN
Oot® wmlFplying, *
SW‘J: ;mua.lm’+! :-E_i-
§2 41008 —300%E0 w O .

3* 46008 - 5008 — J0cOMOe g

- 5(r+6o0) ~Soo (»+600)=D

e — _
e e e e &

— —
— —

é-m](srﬁau] =0,
= S-SogeDd on §+600 =0,
— §=SDD kmfh ~y C=~600 fepm fhy.

=) S»=» S00 oh —o 00O khﬂﬂ‘ﬂ*
But cpead camnat be
e

— —— T —
== ~ S S —_—

=2 [The usial rpesd

}_

8. Solve for x:

ot 4 F=a o 4_2x+3 cwherex#1,-2,2
x—-1 x+2 x—2
Ul [CBSE Term-II Delhi, Set-1I, 2016]

X +3x+2+x" -3x+2  4x-8-2x—3
B o B X —2

1

Sol. Here,

2x* +4)(x-2) = 2x-11)(x* + x=2)
5x* + 19x - 30 = 0 1

—

= (5x=6)(x +5) =0

=% =—51t::1‘E 1
o

[CBSE Marking Scheme, 2016]

Get More Learning Materials Here : &

e

—

x>

ane 13 SO0 fernim

Detailed Solution:

x+1 x-2 _ 2x+3
7+ = T
x—-1 x+2 x—2
x+1_1+x—2_1:=2_2x+3
x—1 x+ 2 x—2
x+1—x+l+x—2—x—2 2x—~4-2x—3
x—1 x+2 - x—2
2 -4 7
_|_ i
x—-1 x+2 x—2
2x+4—-4x+4 B —7
(x-1(x+2)  x-2
—2x+ 8 7
> +x—2 - x—2

22+ dx +8x-16 =-7x*-7x + 14

T
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9,

Sol.

10.

Sol.

11.

Sol.

Get More Learning Materials Here : &

5x* + 19x =30 = 0
5x* + 25x —6x-30 = 0
5x(x +5)—6(x + 5) =0
(x +5)(5x-6) =0

Either x+b=0=>x=-5

6
or axXx-6=0=x= —

5
Solve the following quadratic equation for x:

o

r+1=0V0.

a a+b
Y* 4+ ( +
\ d + b i1

U] [CBSE Term-II Delhi Set-II1, 2016]

Here, ::f‘?~|~Ljv;:-1-ﬂ_|-hI x+1=0
a+b a
a a+b a

:?*x(x-i- )+ (I+ ]=U 1
a+b a a+b

)

= | x+ X+ =) 1
a+b a

- - ——ﬂﬂr —(a+b) 1

a+b a

[CBSE Marking Scheme, 2016]

Solve the following quadratic equation for x:
9x* — 9(a + b)x + 2a* + 5ab + 2b* =

Ul [CBSE Term-II Foreign Set-I, 2016]

Given,
9x* - 9(a + b)x + 2a* + bab + 2b* =
First, we solve,
2a* + bab + 2b* = 2a* + 4ab + ab + 2b
Here, = 2ala + 2b] + bla + 2b]
= (a + 2b)(2a + b)
Hence, the equation becomes
9x* -9 + b)x + (a + 2b)2a + b) =0

= 9x* —3[3a + 3b]x + (a + 2b)(2a + b) = 0
= Ox%* — 3[(a + 2b) + (2a + b)]x + (a + 2b)(2a +b)
=0

= 9x* - 3(a + 2b)x — 3(2a + b)x +(a + 2b)(2a + b)= 0
=3 3x[3x—(a + 2b)] - (2a + b) [3x—(a + 2b)] =0

= [B3x —(a + 2b)][3x—(2a + b)] =0
= 3x—(a+2b)=00r 3x-2a+b)=0
a+2b 2a+b
= X = or X =
3 3
Hence, the roots = H+32b, ZH;b

Three consecutive natural numbers are such that
the square of the middle number exceeds the
difference of the squares of the other two by 60.

Find the numbers. Al [CBSE OD Set III, 2016]
Let the three consecutive natural numbers be x,
x+ 1and x + 2.

(x + 1)* = (x + 2)* - (x)* + 60
= X+2x+1=x*+4x+4-x*+ 60

x>

= ¥ =2x-63 =10
= xX*-9x+7x-63=0

= x(x-9 +7(x-9) =0

= (x-9)(x+7)=0

Thus, x=9%orx=-7
Rejecting -7, we get x =9

Hence, three numbers are 9, 10 and 11.

12. P and Q are centres of circles of radii 9 cm and 2
cm respectively. PQ = 17 cm. R is the centre of the
circle of radius x cm which touches given circles
externally. Given that angle PRQ is 90°. Write an
equation in x and solve it.

Al [CBSE SQP 2016]
Sol.

)
In right APOR, by Pythagoras theorem
PQ* = PR* + RQ*
= 17° = (x+ 9+ (x + 2)* %
289 = x* + 18x + 81 + x*
+ 4x + 4
=> 2x* +22x-204 = 0
=5 > +11x-102 =0 Vo
= ¥+ 17x-6x-102=0
= x(x+17)-6(x+17) =0 2
(x-6)(x+17) =0
= x =60rx-17 (x can’t be negative) Va
Thus, x = 6cm

[CBSE Marking Scheme, 2016] 12
13. Solve the quadratic equation (x -1)*-5(x-1)-6 =0
A|[CBSE Term-II, 2015]
Sol. Given, (x-1)*-5(x-1)-6 =0
= x*-2x+1-5x+5-6 =0
X*-7x+6-6 =0

—,
== ¥ —7% =0
= x(x-7) =0

x =0or7.

14. Write all the values of p for which the quadratic
equation x~ + px + 16 = 0 has equal roots. Find the

roots of the equation so obtained. A
[CBSE OD Set-I, 11, 111, 2019]

Sol. x* + px + 16 = 0 have equal roots if
D = p*-4(16)(1) =0 1
pPr=64=p==x8 %

T
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¥ +8x+16=0=(x £+ 4)* =0 1
xx4=0
Rootsarex =—-4and x =4 12
[CBSE Marking Scheme, 2019]
Detailed Solution:
Given quadratic equation,
*+px+16 = 0 ..(i)

It this equation has equal roots, then discriminant
value is zero.

ie., D=0b-4ac = ( ...(ii)
Now, comparing the given quadratic equation with
ax* + bx +c=0,
wegeta=1,b=pandc =16
From eq (i),
pP—4x1x16 = 0

15. If the roots of the equation (a2 + bH)x? - 2(ac + bd)x + (c* + d?) = 0 are equal, prove that £ _
q q P

— b = 64
= p = *8
when p = §,

fromeq (i), x*+8x+16 = 0
= X +4x+4x +16 = 0
= x(x+4)+4(x+4) = 0
=% x+4)(x+4) =0
=5 x = —-4,-4
Hence, roots are — 4 and - 4.
when p = -8,

fromeq. (i), x*-8x+16 = 0
= ¥'—4x-4x+16 = 0
= x(x-4)-4(x-4) = 0
= (x-4)(x-4) = 0
= x = 4,4

Hence, the required roots are either — 4, — 4 or 4, 4.

a
b d

Al [CBSE OD Set-III, 2017]

[Delhi Comptt. Set-1, OD Set-111, 2017]

Topper Answer, 2017

, A@= Ca?4b?) , g - ~2(actbd)
as Yyoob el ye fclual,

D= B~ uAc =
BT _ uAc

o =~ (@d-b)2

16. If ad # bc, then prove that the equation.
(a® + bH)x? + 2(ac + bd)x + (c* + d%) = 0 has no real
roots. Ul [CBSE OD Set-I 2017]
Sol. We have, A = (a* + b%), B = 2(ac + bd) and C = (¢* + d?)
For no real roots, D < 0
Le., B2-4AC < 0
Now, B? - 4AC = [2(ac + bd)]* — 4(a* + b*)(c* + d%)]
= 4[a*c* + 2abcd + b*d?)
—4[a*c® + a*d* + bt + bAdd
= 4[a* + 2abcd + P’d? - a*c® - a*d? - b*c? - b*d?)
= — 4[a*d* + b*c* - 2abed)

<=(c?21d4?)

0.

(—2Cac+ pdDJ>= 1 a?tb?) (c*+d?)
- Cascf t20bed + DY) AT o™ +a2dL 4b7c2 +p7d D

?_ﬂbtd - ﬂldi X ‘D"LC'L
O = a7d? — 2abcd % pren

= — 4(ad - bc)*

Since, ad # bc

Therefore, D<0

Hence, the equation has no real roots.

17. If 2 is a root of the quadratic equation 3x* + px - 8
= 0 and the quadratic equation 4x* - 2px + k = 0
has equal roots, find k.

+ [A| [CBSE OD Comptt. Set-I1, 111, 2017]

Sol. Given, 2 is a root of the equation, 3x* + px -8 = ()

Putting x = 21in 3x* + px -8 = 0, we get
12 +2p-8=0

Get More Learning Materials Here : 1. m @R www.studentbro.in



= p=-2 = (4)* - 4(4) (k) =0

Given, Ax* — 2px + k = 0 has equal roots, oy 16 — 16k = 0

and 4x* + 4x + k = 0 has equal roots. — 16k = 16
b’ —4dac =0 - k=1.

18. If the roots of the quadratic equation (a — b)x* + (b - ¢)x + (c —a) = 0 are equal, prove that2a = b + c.
Ul [CBSE OD Set-I1I, 2016]

Topper Answer, 2016

(a-6)x+ (b-cYY+ (C-a) =

i __(b c:,L ,ﬂa b)tc co =0 o
CbHEobe- Alac=ar- ja..b_).: o
b+ c*-2bc—-4dac t4bc-4ab =0

1 _4a1~b £24 B 40.1_;:_— 4ol = D o
9 (204 b4cY - O [ch¥hch 205 2 20 v
_ eld J Hhe, | DNEd

N ~ gk b 2 O
. fb+c = 2@ - o e

—2
- — — 3
Long Answer Type Questions o
(5 Marks Each) N 32 6y = 2
1. Solve the following equation: == 3x°—6x +2 =0
L 3 x#0,2 [CBSE SQP 2020] Comparing with ax* + bx + ¢ = 0, we get
X X=2 i =3 b=—Gande = 2
_h4+ R
Sol. 1.1 -3 1 Now, X = L3
x x—2 20
X=2-% _ 3 ;  (6) 2 (-6)2 —4 X3 X2
x(x—2) - > %3
3" — 6% =—2
+ _
3x*—6x +2 =0 1 = 6‘“‘/3;6 =
_ 6+4/12 ;
6 B 6+ /12
_ 3+4/3 3-43 1 2
3 7 3 61243
[CBSE SQP Marking Scheme, 2020] 6
Detailed Solution: 1 , 3 J3
Given, —— =3 3
S S
X—2—x 3+3 3-3
= = 3 Hence, X = , _
x(x —2) 3 3
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2. A train covers a distance of 360 km at a uniform

speed. Had the speed been 5 km/h more, it would
have taken 48 minutes less for the journey find the
original speed of the train.

Al [CBSE SQP, 2020]

Sol. Let the original speed of the train be x km/h

360 360 _ 48

- = 2

X x+5 60
= x* +5x-2250 =0 1
= (x +50)(x—-45)=0 .. x=4b 1

Hence original speed of the train = 45 kimm/h 1
[CBSE SQP Marking Scheme, 2019]

Detailed Solution:

Get More Learning Materials Here : &

Let the original speed of the train be x km/h

: Distance
Time =

Speed

Time taken to cover a distance of 360 km,

- Distance 360
s —

Speed X
Time taken to cover a distance of 360 km, when
speed is increased by 5 km/h
i = 360 h
X+D5
Given, - t, = 48 minutes
= B . B
60 5
360 360 4
Then, — = —
X x+45b 5
_ 360x + 1800 — 360x 4
x(x+5) "5
- 1800 E
x*+5x 5
450 1
— 3 = a %
x“ 4+ bx 5
= x>+ 5x-2250 =0

— x* 4+ 50x —45x-2250 = 0
= x(x + 50) —45(x + 50) = 0

= (x +50)(x—-45) =0
I x+50 =0
= = — 50,

but speed can not be negative and if x — 45 = 0
— x = 45
Hence, the speed of the train = 45 km/h.

. Two water taps together can fill a tank in lg

hours. The tap with longer diameter takes 2 hours
less than the tap with smaller one to fill the tank
separately. Find the time in which each tap can fill
the tank separately.

A| + U/ [CBSE Delhi Set-I, 1I, 111, 2019, 2017]
[CBSE OD Set-IlI, Foreign Set-III, 2016]

Sol. Let the smaller tap fills the tank in x hrs

-. the larger tap fills the tank in (x — 2) hrs.
Time taken by both the taps together = 19 %

8
Therefore 1 + s B 2
x x—2 15
=  4*-23x+15=0 1
=5 (4x-3)(x-5) =0
X # # L Xx=05 1
4
Smaller and larger taps can fill the tank separately
in 5 h and 3 h respectively. 1

[CBSE Marking Scheme, 2019]

Detailed Solution:

Let the time taken by the smaller diameter tap

=:2¢ I
- Time for larger diameter tap = (x - 2) h.
Total time taken = 1 . h.
8 8
Portion filled in one hour by smaller diameter tap
1
X
. 1
and by larger diameter tap = —
According to the problem,
1 1 8
= e = = —
x x—2 15
x-2+x _ 8
= x(x —2) 15
= 152x -2) = 8x(x-2)
=5 30x-30 = 8x*-16x
= 8x*—46x +30 = 0
= 4*-23x +15 = 0
=  4*-20x-3x+30 = 0
=3 dx(x —5)-3(x-5) = 0
= (4x-3)(x-5) = 0
— = E orx = 5
4

Ifx = E; thenx -2 = ; 2

-
4 4

. : * 2
Since, time cannot be negative, we neglect x = i

Therefore,x =5andx-2=5-2=3
Hence, time taken by larger diameter tap = 3 hours

and time taken by smaller diameter tap = 5 hours.

4. In a class test, the sum of Arun’s marks in Hindi

and English is 30. Had he got 2 marks more in
Hindi and 3 marks less in English, the product of
the marks would have been 210. Find his marks in
the two subjects.

C| + [A [CBSE OD Set- I, 2019]

T
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Sol. Let marks in Hindi be x
Then marks in English= 30 — x 1

(x +2)(30 - x-3) = 210 1

= x*=25x + 156 =0or (x-13)(x-12)=0 1

U

y=lgorx =12

N 30-13 =170r30-12 = 18 1
. Marks in Hindi & English are

(13, 17) or (12, 18)

1

[CBSE Marking Scheme, 2019]

Detailed Solution:

et the marks in Hindi be x

and the marks in English be y.

According to question,

X+ y

—

Yy

= 30
= 30-x ..(Q)

If he had got 2 marks more in Hindji, then his marks

would be = x + 2

and if he had 3 marks less in English, then his marks

would be =y -3

According to question,

(x + 2)(y - 3)

A A

J

(x + 2)(30 — x - 3)

(x + 2)(27 — x)
DT o ™ o Gl D
—x2 + 25x - 156
x*—25x + 156

x> —13x - 12x + 156
x(x —13) - 12(x — 13)
(x - 12)(x — 13)

— Fither x = 12o0rx =13

when x = 12,

then y=30-12=18

when x = 13,

then y=30-13 =17

Hence, the marks in Hindi = 12 and marks in

English = 18

210
210  [from eq. (1)]
210
210

| R [ | I | (|
= R o o S

or the marks in Hindi = 13 and marks in English =

17.

5. The total cost of a certain length of a piece of cloth

is T 200. If the piece was 5 m longer and each metre
of cloth costs T 2 less, the cost of the piece would

have remained unchanged. How long is the piece
and what is its original rate per metre ?

C

Get More Learning Materials Here : &

,..I..

A

[CBSE OD Set-II, 2019]

Sol. Let total length of cloth = I m.

Rate per meter =< Ll 1

U

b4 4

(£+5)(2:LD—2] = 20

0 1

(I + 5)(200 — 21) = 200!

I + 5 -500 = 0 1
(I +25)(1-20) =0
[ =20 1
200
Rat tre =3 | ——
ate per metre [20]
= X 10 per meter 1

[CBSE Marking Scheme, 2019]

Detailed Solution:

Let length of the cloth = x m

Cost of cloth per metre =¥y

Given,

—

x X y = 200

200
y = — sald)

X

According to given conditions,

1. If the piece were 5 m longer
2. Each meter of cloth cost T 2 less
(x+5)(y-2) = 200

1.e.,
—

—

—

J

J

IS A

Xy — 2X
£y

x(@)—z;ﬁ:
X

+ 5y -10 = 200

-2x + 5y = 210
200

+5|— 1| = 210
X

[from eq. (i)]

200 — 2x + e 210
X
L 2x = 10
X
1000 - 2x* = 10x
x*+5x-500 = 0
x*+ 25x-20x-500 = 0
x(x +25)-20(x +25) = 0
(x + 25)(x=20) = 0
¥ = =2harx =2
x =20 (neglecting x = -25)

[From eq. (i)]

Hence, length of the piece of cloth is 20 m and
original rate per meter i1s < 10.

T

E www.studentbro.in



6. A shopkeeper buy certain number of books in X 80. If he buy 4 more books then new cost price of each book is
reduced by < 1. Find the number of books initially he buy. [CBSE Delhi Term, 2019]

Topper Answer, 2019

AN : il A . ’ Y AL ipnie A . 9 -.'} RLARAL.S f_._tu_'lf_ - ﬂ's"‘l’f
T ! (éﬂnw amsdud ) ;
) AM&%_MM = R4 g0
n-t4
A e
i _ i -
'_'/’_
gQ- 20 = |
n+y
~
=7 3;0/,[ - ’, Y= 7 /
sl h ndv ) w7

> M- . | > uxso = nlniu)
2 niiym “M" o

Jaing uadsatit, {fumsata ;¥ 0= = 3 [ 16 +ammux3re
od

-’?}-L-:- —~U 4
2.
7 n=-Yy4 3¢
e
i T N= YO ., 32 2 g =~20 or |6
2 %

T
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7. A train travels at a certain average speed for a x(x-42) + 3(x—-42) =0

distance of 63 km and then travels at a distance of (x—42)(x + 3) =0
72 km at an average speed of 6 km/hr more than its If x + 3 = 0= x = - 3, speed cannot be negative.
original speed. If it takes 3 hours to complete the If x—42 = 0= x = 42 .. Speed of train = 42 km/h

total journey, what is the original average speed ?
C| + |A/[CBSE Delhi Set, 2018]

8. A motorboat whose speed in still water is 18 km/h,
takes 1 hour more to go 24 km upstream than to

Sol. Let the original average speed of train be x km/hr. return downstream to the same spot. Find the
speed of the stream.
Therefore, b + d =3 1
x x+6 C| + |A/[CBSE Delhi/OD Set, 2018, 2017]
2_397_ 126 =0 1 [CBSE Term-I1I, OD Set-11, 2016]
(x—42)(x + 3) =0 1 Sol. Let the speed of stream be x km/h.
x 1s not equal to - 3. Then, the speed of boat upstream = (18 — x) km/h
x = 42 1 and speed of boat downstream = (18 + x) km/h 1
Thus, original speed of train is 42 km/h. 1 According to the question,
[CBSE Marking Scheme, 2018] 24 2
Detailed Solution: = TR i - TR =l 1
Let the original speed of train be x km/h
_ 24(18 + x) —24(18 — x)
_ Distance =5 a— =1
Time = 18° —x
Speed
_ _ = 432+ 24x-432 + 24x =324 - x°
Total time to complete journey = 3 h 5
=5 48x = 324 - x
63 72
+ =3 = x*+48x-324 =0 1
X X+6
=5 x>+ 54x —6x—324 =0
ek 378;72x _ 3 = x(x + 54) — 6(x + 54) = 0
x(x +
(x+6) = (x + 54)(x—6) =0
135x + 378 4 = x+54=0 orx-6=10
2 e
X" +6x = =-bdor x=61
I3v2 + 18y = 135x% 4+ 378 Since, speed cannot be negative.
3x*-117x-378 = 0 Hence, the speed of steam x = 6 km/h. 1
. -
x*=39x-126 =0 [CBSE Marking Scheme, 2018]

X2 —42x + 3x-126 =0

Detailed Solution:

Topper Answer, 2018

Griven thatr I S
Spead o haat = Blm/hh m SHU water.
| Spesd of cinean, =5 (voniodle, pust fuol) [

|| Oistamee ppsinoame = 24w S
Time upsineam= | bn nohs _thas hiue dounsihedm. _ 1!
e know, Spradc DM o Time 3 P_F!-i!.w.t = o el

“1| Time _u Hrzriuam-{._? /@dw : —]
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-~ 2F _ 1+ 25 o o
' (B [845 -

‘ ) 22 . Th»
A | L BS—T 7Y 2 - Enesr - Hiplying J pS— .

| 24 (1815) = {@a48) (18-5) . ) R
a32eMs = I5C+ 18S—42s -6T e

P LT L TP LR 1001~ (N — .

4 gl t_{:ﬁ.!—‘r‘l

¢'4S4s-gs -3240-

__[m_ - s(esay€(s4s4)z@. o

s (s} (xe84)a D. — e — =
Now , erthen $4=0 = OR S+54 =0 R
e -3 =-54. L _

So Sspeed=z G orn ~5Y km/hn. I — _— = ==L

But s Canmol be hve- T Sy
=> | spead of the Theam ¢ :[;1;1 .

1 : 3. 3 = x(a + b+ x)=—ab
A1l 9. Solv = —+—+—,wl + b #0.
ﬂw(::f+b+x) a b x gy = x*+(@+bx+ab=0
Al [CBSE SQP, 2018, 2016) Z (x; _ﬂ)_(z ';r?f ?b .
[CBSE Foreign Set-11, III 2017] [CBSE Marking Scheme, 2018]
Sol. Given, L LY. COMMONLY MADE ERROR
a+b+x a b «x
=% ! —1 = 1+1 1 < Candidates do error in simplifying this
atb+x x a b type of equations. )
3 x—(a+tb+x) _a+b 1
Sol. HrgrE] B ANSWERING TIP
N x—a-b-—x _ a+b 1 |
x(a+b+x) ab 2 Adequate practice is necessary for
. (a+b) _ a+b . simpltifying this type of quadratic
x(a+b+ x) ab \_ shEEReUs -/

[RI] 10. A takes 6 days less than B to do a work. If both A and B working together can do it in 4 days, how many days
will B take to finish it ? A/ [CBSE OD Set-III, 2017]

Topper Answer, 2017

. let B complete a worlkK in x days.

Then A daker o -¢ days 1o complett -
Tc;ncjt_’fhe.l -HAe..\ Complete it In Qduujs.
.&Lm'rdi.ﬂtj ‘Yo work downe |2ex dqj:

\

| = 1
*— 6 A Yy
x 4 x-6 -1
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Qfx.-_'- Q-Ll
A? —\ya +24 =

| . C (-2) (2D

—
L

S A= 2 Oy 2.

., ®= 2.

11. In a rectangular part of dimensions 50 m X 40 m
a rectangular pond is constructed so that the area
of grass strip of uniform breadth surrounding
the pond would be 1184 m”. Find the length and

A|[CBSE Delhi Set-I, 111 2017]
Sol. Let width of grass strip be x m.

Length of pond = (50 - 2x) m
and breadth of pond = (40 —2x) m

And area of park — area of pond = area of grass strip

= (b0 X 40) — (50 — 2x)(40 — 2x) = 1184
= 2000 — 2000 + 180x — 4x* = 1184
= x*—45x + 296 =0
=5 x*—37x—8x + 296 =0
= x(x-37)-8(x-37) =0
= x =8or37
(37 is rejected, as it gives negatives values for length
& breadth)
Thus, the length of pond =50-2 X 8
=34 m
and breadth of pond =40-2 X 8
= 24 m.
o R
12. Solve for x: [ . } + 5{ “ ]— 24 =0,x#5
¥-a $—0

U| [CBSE Delhi Set-1, 11, 111, 2016]
ox Y\ X
Sol. Given, ( J ~ 5( J-QA =
x—-5 x—5
Let = g Y 1
(x—5)

y*+5y-24 =0 1

=% (y +8)(y-3) =0 1

y =30r-28

Get More Learning Materials Here : &

2, iakes 2 dcuis_-m

O

- . R =\2 =22 4+ 24 =0
2 (A-\12) ~-2CA-\) =0.

O

|
L 4y (-6 = ,M)
= AT— 6.

-
b
L

_ ™X=2 s wnot possible because ten x-6 is €4)

Hnish 4he work.

Putting y = 3 we get

2%
xX—5 =9
2x =3x-15
- x =1b 1
Again, for y = 5 el
gain, for y = -8, 5
2x =-8x + 40
10x =40
x =4
Hence, x =15prd 1

[CBSE Marking Scheme, 2016]

13. Find x in terms of a2, b and c:
b  2¢
x-b x-—c
C| + [U/[CBSE Delhi Set-I, 2016]

Sol. a(x-b)(x—c) + b(x—a)(x—-c) = 2c(x —a)(x—b)
= x*(a + b —2c) + x(—ab -ac —ab - bc + 2ac + 2bc) = 0

i

4 wherex #a, b, c

X —a

~+-

2

= x*a + b—2c) + x(-2ab + ac + bc) = 0 2,
+ bc — 2ab

:bx=—[ﬂc ‘ H)andx=[} 1
a+b-—-2c

|[CBSE Marking Scheme, 2016]

14. The denominator of a fraction is one more than

twice its numerator. If the sum of the fraction and

16
its reciprocal is 25, find the fraction.

A|[CBSE Delhi Set-III, 2016]
Sol. Let numerator be x.
Then, the fraction = = 1
2x+1
Again, a +2:H-1 _ 98 1
2x +1 X 21
= 21[x* + (2x + 1)%] = 58(2x* + x)
. 11x*=26x-21 =0 1

11x°=33x + 7x-21=0

x>

T
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(x-3)11x+7)=0
7

x=30r—ﬁ 1

(rejected negative value)

Hence, fraction = ; 1

[CBSE Marking Scheme, 2016]

15. The perimeter of a right triangle is 60 cm. Its
hypotenuse is 25 cm. Find the area of the triangle.

A| [CBSE Delhi Set-II, 2016]

C b A 1
Here, a+b+c=60andc =25
a+b=60-c
a +b=60-25=35 1
Using Pythagoras theorem,
a* + b* = 625
Using identity,
(a + b)* = a* + b* + 2ab 1
35% = 625 + 2ab
of, 1225 - 625 = 2ab
= ab = 300 1
Hence, area of AABC = %Hb = 150 cm?. 1

[CBSE Marking Scheme, 2016]

16. A pole has to be erected at a point on the boundary
of a circular park of diameter 17 m in such a way
that the differences of its distances from two
diametrically opposite fixed gates A and B on the
boundary is 7 metres. Find the distances from the
two gates where the pole is to be erected.

[CBSE Delhi Set-1, 11, 2016]

Sol.

1

Let P be the location of the pole such that its
distance from gate B, x metres.

# AP =x+7 1
AB 1s diameter, ZAPB = 90° and AB =17 m 145
Using Pythagoras Theorem,

x* + (x + 7)* = (17)*

x>

>+ x*+ 14x-240 = 0

or ¥+ 7x-120=0 1%
—7 + /49 + 480
e 2
—7+23
x=—7 = 8, - 15 (rejected)

x=8mandx+7=15m 1

Hence, distance of the pole from the two gates =
8 m and 15 m. [CBSE Marking Scheme, 2016]

17. The time taken by a person to cover 150 km was

21 hours more than the time taken in the return
2

journey. If he returned at a speed of 10 km/h more
than the speed while going, find the speed in km/h

in each direction. [CBSE Delhi Set-111, 2016]

Sol. Let the speed while going be x km/h.

.. Speed while returning = (x + 10) km/h

According to question,

150 150 _ 5

= — 2
x x+10 2
= x>+ 10x-600 =0
== (x +30)(x-20) =0
= x = 20 or-30 1
Rejecting negative value,
.. Speed while going = 20 km/h 1

and speed while returning = 20 + 10 = 30 km/h 1
[CBSE Marking Scheme, 2016]

18. The numerator of a fraction is 3 less than its

denominator. If 2 is added to both the numerator
and the denominator, then the sum of the new

; - . e ,
fraction and original fraction is — . Find the

20
original fraction. |A|[CBSE Delhi Set-1I, 111, 2015]

Sol. Let the denominator be x, then numerator = x -3

x—3

So, the fraction = 1
%
By the given condition,
new fraction = A—otE
X+ 2
x—1
— 1
x+2

x—3+:r:—1 29
X x+2 20

Then,

= 20[(x-3)(x + 2) + x(x —1)] = 29(x* + 2x)

= 20(x*—x—-6+ x*—x) =29x* +58x 1
= 11x*-98x—-120 = 0
= 11x* = 110x + 12x =120 = 0
(11x + 12)(x-10) = 0

x =10 1

J

7
. The fraction is 10 [CBSE Marking Scheme, 2015] 1

T
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19.

The diagonal of a rectangular field is 16 metre
more than the shorter side. If the longer side is
14 metre more than the shorter side, then find the
length of the sides of the field.

C| + [A|[CBSE OD Set-1, II, I1I, 2015]

Sol. Let the length of shorter side be x m.
Length of diagonal = (x + 16) m 1
and length of longer side = (x + 14) m 1

—
—

—,

—

20.

Sol.

Get More Learning Materials Here : &

Using Pythagoras Theorem,
X+ (x + 14)* = (x + 16)° 1

x+ 14
= dx=pl =10
¥+ 6x-10x-60 =0
x(x +6)-10(x +6) =0

Yi=—fgorx= i

x = 10m 1
Length of sides are 10 m and 24 m. 1
[CBSE Marking Scheme, 2015]

Check whether the equation 5x* - 6x — 2 = 0 has

real roots and if it has, find them by the method
of completing the square. Also, verify that roots
obtained satisfy the given equation.

Ul [CBSE SQP, 2017]

Discriminant D = ¥* — 4ac.

Here,a =5,b=(-6)and c = (- 2)

Then, b*—dac = (-6 -4 X5 X -2
=36+40=76>0

So the equation has real and two distinct roots.

Again, 5x% — 6x = 2
5 5

(dividing both the sides by 5)
On adding square of the half of coefficient of x
6 9 2 9

2
X e o o
~ > 2 5+25
3
— Xims = i@
3 5
_ L= 3+Y19  3-419
D 5
Verification:
2
5{34—;{@} 6[3+;/1_9}2

9+6\@+19[18+6\/1_9]2
5 5

28+6\/ﬁ_18+6m_2
5 5

21.

Sol.

22.

_ 2846419 -18-6+/19 - 10
5

=0
Similarly, we can verify that
5[3—\/1_9}2 6{3—@"

il =
5 D .

—

Hence Verified.
If the roots of the quadratic equation (¢* - ab)x* -2
(@* — bc)x + b*—ac = 0 in x are equal, then show
that eithera = O ora’ + b’ + ¢ = 3abc
U] [CBSE OD Set-II, III 2017]
Here, A = (c* - ab), B = -2(a* - bc), C = (b* - ac)
For real equal roots D = B* - 4AC =0
= [-2(a® - bc)]* — 4(c* - ab)(b* - ac) = 0
= 4(a* + b°c* - 2a°bc) — 4(b*c* — ca — ab® + a*be) = 0
= 4[a* + bc® - 2a’bc - b*c* + Ca + ab’® —a’bc) = 0
= 4[a* + ac® + ab® - 3a°bc] = 0
= a(a® + ¢ + b* = 3abc) = 0
=a=0o0ra’ + b + ¢ = 3abc.

The difference between the radii of the smaller

Hence Proved.

circle and the larger circle is 7 cm and the
difference between the areas of the two circles is
1078 sq. cm. Find the radius of the smaller circle.

U [CBSE Comptt. I, 11, 111, 2017]

Sol. We haver,—ry =7cm, r, > 1y (1)1
and n(rs — r}) = 1078 cm? i)
= Tt(ry — r)(ry +1¢) = 1078 1

1078

= ty + 1] = T 49 .(111) 1
On adding (i) and (iii) we get
o 2}‘2 = bb
=% 1, = 28 cm
and ry =49 -28 = 21 1
Hence, radii of smaller circle is 21 cm. 1

23.

[CBSE Marking Scheme, 2017]

If roots of the quadratic equation x* + 2px + mn = 0 are
real and equal, show that the roots of the quadratic
equation x* - 2(m + n)x + (m* + n* + 2p°) = 0 are

also equal. [CBSE Delhi Set-II, 2016]

Sol. For equal roots of x* + 2px + mn = 0, 4p* —dmn = 0

x>

== p* = mn (1) 2
For equal roots of
xX*=2(m + n)x + (m* + n* + 2p%) = 0,
4(m + n)* —4(m* + n* + 2p%) =0, 1
m* + n* + 2mn —m* — n* = 2(mn) = 0 [From (i)]

~. If roots of x* + 2px + mn = 0 are equal, then
those of x* - 2a(m + n)x + (m* + n* + 2p*) = 0 are
also equal. [CBSE Marking Scheme, 2016] 2

24. Find the positive values of k for which quadratic

equations ¥* + kx + 64 = 0 and x*> - 8x + k = 0 both
will have the real roots.

C| + |A|[CBSE Delhi Set-1, 2016]

T
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Sol. (i) For ¥+ kx + 64 = 0 to have real roots 26. If the roots of the quadratic equation

12 _ 956 >0 (1) 1% x-a)(x-b)+ (x-Db)x-c)+ (x-c)x-a) =10
(ii) For x2 — 8x + k = 0 to have real roots are equal. Then, show thata = b = c.
64 — 4k =0 ..(ii) 1% U| [CBSE Delhi Set-II, 2015]
For (i) and (ii) to hold simultaneously Sol. Given,
k =16 2 (x—a)(x-b)+ (x-b)(x—-c) + (x—c)ix—a)=20
[CBSE Marking Scheme, 2016] = x* —ax —bx + ab + x* = bx — cx

+be+x-cx—-ax +ac=0
= 3x%* —2ax —2bx-2cx +ab + bc + ca =0
— 3x*—2(a+ b+ co)x + (ab + bc + ca) =0
For equal roots, B*-4AC =0
= {-2(a+b+c)}* =4 x 3@ab+ bc + ca)

25. If (- 5) is a root of the quadratic equation 2x* + px
+ 15 = 0 and the quadratic equation p(x* + x) + k =0
has equal roots, then find the values of p and k.

U] [CBSE Delhi Set-II, 2015]

Sol. Since, (-D) is a root of given quadratic equation = 4a+ b+ c)*-12(ab + bc + ca) = 0
212+px—15=0 = (H+b+{?)2—3(ﬂb+b£‘+ﬂﬂ)=0
2(—5)2+;U(—5)—15 -0 1 — a* + b* + ¢* + 2ab + 2bc + 2ac - 3ab - 3bc - 3ac
- =0
0= 22;25:};]:? 1 = a*+ b+ c*—ab—ac-bc =
And p(x* + x) + k = 0 has equal roots = %[ZHE +2b* + 2¢° —ZHE?—ZHIS—ZE?E] =0
= px* +px+k =0
So, (b)? —4dac =0 = %[( 2+bz—2ab)+(bz+cz—Zbc)+(c2+a2—2m:)]={]
(p)* - 4pxk =0 1
(7 -4x7xk =0 =4 %[(ﬂ—b)2+(b—c)2+(c—a)2] =
28k =49
= (@a-by*+ (b-0o*+ (c-a)*=0
=B _7 1 @-b2=0(b-c}=0and (c-a?=0
28 4 if (@a-b%=0 =a=pb
7 (H—C)2=U = h=c
Hence,p=7andk—1. 1 (c—aP=0 -
a=b=c Hence Proved.

[CBSE Marking Scheme, 2015]
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