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Basic Concepts

71 Quadratic Equation: An equation, which is written or may be written in the form
ax® + bx + ¢ =0 where a, b, ¢ are real numbers and a#0 is called quadratic equation.
5 : -
For example, N4+ bx+7 = 0, C+7= 0, 3x% 4 bx = 9; 7x2 -7 = 0 are quadratic equations.
In other way we can say that any equation of the form p(x) = 0, where p(x) is a polynomial of degree
2 is a quadratic equation.

1 Roots/Solutions of a Quadratic Equation: A real number « is called a root or solution of the
quadratic equation p(x) = 0 ifl a satisfy the quadratic equation p(x) = 0 .e. p(a) = 0.

ANI1d13H

In simplest way, we can say a real number a is called root or solution of the quadratic equation
ax>+bx+c=0,a#0 if aa®> +ba+c¢=0.
For example, 3 is the root of quadratic equation x* - 5x + 6 = 0 because
3 -5%x3+6=9-15+6=0
Also, 2 is the root of quadratic equation x* - 5x + 6 = 0 because 2 -5 X 2+ 6 =4-10 + 6 = 0.

Z

)14 AN

o N

Therefore, 2, 3 are roots or solutions of quadratic equation x>-5x+6=0.

A0)(

In previous chapter, we have studied that a quadratic polynomial can have at most two zeros.
Similarly a quadratic equation can have atmost two real roots or solutions. Sometimes, they may be
equal.

QALYS

[ ¢

For example: x* - 4x + 4 = 0 have two equal roots 2, 2.

) 1d

S

1 Formulation of Quadratic Equation: We come across a quadratic equation during solving several
problems related to practical life and in different fields of mathematics. Following example will
illustrate the formations of quadratic equations according to given situation.

SOS0S96ELL 16* // OE198BS6ELL L6+ -
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For example: Suppose you own a plot of land and want to build a house there. Let the area of the
plot be 10800 m?.
You want your house to have a length 30 m more than its breadth. How will you optimise the area

of land you have? What will be the length and breadth of house? For this you have to formulate the
given situation algebraically.

Suppose the breadth of the hall is x metres then its length should be (x + 30) metre. We can depict
this information pictorially as shown in figure.

10800 m2 X metre

(x + 30) metre

CESE-Mathematics A S P STUDY CIRCLE
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Now, area of the hall = length X breadth
= 10800 = (x + 30). x
= x* + 30x - 10800 = 0, which is a quadratic equation.
1 Solution of a Quadratic Equation by Factorisation Method:

In previous classes we have discussed how to factorise quadratic polynomials. In this topic, we will
apply the same method of factorisation to solve or to find out roots of a quadratic equation.

For example: Suppose, we have to solve or find out roots of quadratic equation x* - x - 20 = 0.
We have x* -x - 20 =0

= X¥-5x+4x=20=0

= x(x-5) +4(x-5)=0

= x=-3)(x+4)=0

= x-5=0o0rx+4=0

= x=5orx=-4

Therefore x = 5 and x = - 4 are the roots of quadratic equation x* - x - 20 = 0

In this way to solve quadratic equations, we follow following algorithm:
Step I: Obtain given quadratic equation in the form ax® + bx + ¢ = 0.

Step II: Split the mid term in two parts such that their sum is equal to mid term and product is
equal to the product of the term containing x* and constant term.

- ANIT413H

Step III: Factorise the quadratic equation obtained in step II by grouping method as in example
given above.

Step IV: Factors obtained in step III are then equated with zero and the values of x are found.

3% )

1 Quadratic Formula (Sridharacharya’s formula): In order to solve the quadratic equation by
factorisation method sometimes it is diflicult or not possible to split up middle term according to
process. Therefore such equations cannot be solved by using factorisation method. To solve such
a quadratic equation a formula is obtained called “Sridharacharya formula”, which is given as

by ~4d - o
x= > for quadratic equation ax” +bx+¢=0.

Obviously, for real value of x, b% - 4ac > 0; “b® - 4ac” is called discriminant and represented by D.

7S "40014 AN
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Thus if D = b* - 4ac > 0, then the roots of the quadratic equation ax® + bx + ¢ = 0 are given by
—b+ b -4ac —b-yb*-4ac
2a ’ 2a

This formula for finding the roots of a quadratic equation is known as the “Quadratic formula” or
“Sridharacharya formula”.

SOS0S96ELL 16* // 0E19856E667 16+

7] Nature of Roots: From quadratic formula, we know that the roots of quadratic equation
ax® + bx + ¢ = 0 are given by

-b+ b -4ac -b - b% -4ac
x= o and oa

Case-1: If D = b® - 4ac = 0, then
-b+0 =0
xX= a

HIYOWY

gy 9 g -
s -b 9
= x—2—and2—a :j

HI"ZZ

t.e., if D = 0, quadratic equation has two equal real roots.

CASE-Mathematics A S P STUDY CIRCLES
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Case-11: IfD = b*>-4ac =1 (say) > 0, then
i -b+1 <5l -b-1
2a 2a
te., if D > 0, quadratic equation have two distinct real roots.
Case-III: If D=b%-4ac<0

Then \/ b? - 4ac = y-ve number , since —ve number can never be square of any real
number.

= /-venumber can not be obtained as real number.

b+ b —4ac ,
Thus the value of x= ST can not be obtained as real number

t.e. if D < 0, equation has no real roots.

Important Facts/Tips

(i) ax® + bx + ¢ = 0,a # 0 is called the standard form of quadratic equation.
(i) If a,B are roots of a quadratic equation then equation is given as
k{x* -(a +B) x +aB} =0, where k may be any real number.
(u2) Irrational roots of a quadratic equation always occur with its conjugate.
For example, if a+b 42 is root of a quadratic equation then a -by?2 is its other root.

(iv) The zeros of the quadratic polynomial ax®+ bx+ ¢ and the roots of the quadratic equation
ax® +bx +c=0 are the same.

- ANIT413H

(v) If we can factorise ax® +bx+¢;a#0,into product of two linear factors, then the roots of the
quadratic equation ax” +bx+¢=0 can be found by equating each factor to zero.

N
>

_:Selected NCERT Questions

1. Find the roots of the quadratic equation \2 x4+ Tx+ 5\"2 =0.

14 AN

ay) l\..«'
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Sol. The given quadratic equation is
V2x2+7x+5/2=0
By applying mid term splitting, we get

ALYS

SO0S0S96ELL L6% // OE19856E667 L6+

V22 +2+5x+5/2 =0 5;
= V2x(x+y2)+5(x+v2) =0 = (2x+5)(x+v2)=0 Q
5 -5v2
= x_ﬁy—\@ or T,—ﬁ

2. 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

) YNYHL "X31dWC

train. [CBSE 2020(30/1/2)] g
Sol. Let the speed of train be x km/h. i
e 1 =
x-8 X z
= P -8-1280=0 1 9
(x-40) (x + 32) = 0 T

x = 40, - 32 (Rejected) 1

Speed of train = 40 km/h [CBSE Marking Scheme 2020(30/1/2)]

CASE-Mathematics A S P STUDY CIRCLE
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3. In a class test, the sum of Shefali’s marks in Mathematics and English is 30. Had she got 2
marks more in Mathematics and 3 marks less in English, the product of her marks would have
been 210. Find her marks in the two subjects.

Sol. Let Shefali’s marks in Mathematics be x.
Therefore, Shefali’s marks in English is (30 - x).
Now, according to question,

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

27x —x% + 54 - 2 = 210

25x —x% - 156 = 0

X -25x + 156 = 0

x(x=13)- 12(x-13) =0

Either x-13 =0 or x-12=0

= x=13 or x =12 I
Shefali’s marks in Mathematics = 13, marks in English = 30 - 13 = 17
or Shefali’s marks in Mathematics = 12, marks in English = 30 - 12 = 18.

c

(x +2) (27 -x) = 210
25x-x> +54-210=0
-(x2-25x + 156) = 0
x2—18x-12¢ + 156 = 0
(x-13)(x-12) =0

uu Ul
uu u uyu

4. Find the roots of the following quadratic equation by applying the quadratic formula.
4+ 4/3x +3=0
Sol. We have, 4 + 4/3x +3=0
Here, a=4,b=4y3 andc =3
Therefore, D = b" - 4ac
= (4/3)2 -4x4x3=48-48=0

D = 0, roots exist and are equal.

-bxyD -4y3+0 -3
2a T 2%4. T 2
-3 d—y/s.

Hence, the roots of given equation are an

2 2

5. Find the roots of the following quadratic equation by factorisation:

- ANIN4T13H

o
sl
m

AO(

Thus, x=

AW AW,

-¥ 2

0D IANONLYS

2x2—x+%=0

SOS0SQ6ELL L6* // OEL98BS6E6L6 L6

Sol. We have, 2x* —x +% =0

2
- Wﬂ) =4 (B2 Bogel m

= 16x2—4x-4x+ 1 =0 = 4x (4x-1)-1(4x-1)=0
= (Ax-1)@x-1)=0
So, either 4x-1=0 or 4x-1=0

‘H1 X31dW

A SAMOHD VYN
¢ "/ i) NV

x=4 or x=%
4 4

NY

Y

~

HY Ve

Hence, the roots of the given equation are % and %

6. A motor boat whose speed is 18 km/h. in still water takes 1 hour more to go 24 km upstream
than to return downstream to the same spot. Find the speed of the stream. [CBSE 2018(30/1/1)]

CBSE-Mathematics A S P STUDY CIRCL
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Sol.
’ ZJJ  Repreteniadive _f.ba'g:wf_
Ml
(£heice t)g Py v_% amman —
' LEEY &5 (ehreae’s Spre,
— = 2FYEs S '

- Oriven that o

Speed o beat = 1REm/hn M SHY waler.
Speed of siveam =5 (variode, part fimel)
Distance. ppttream = 241 ke

Time upstream = | hn mohe  than Hme downshhedn -

e a——

We know, Speete Distance Time = Pistonce
Speedd.
Time

i T 2. &
Time UPfi"heamu%:—‘ . lime  downstheam sk

- ANIT413H

| ~% ?‘_‘.f.- i+ .2_?_,
] o 845 1845 -

29 (R45: 29

7
-

o
o
0
v
g - BT T ./’
s (=D {835 @nn.l‘ - M l#ﬂyﬁﬁ} r—,
< 24 (1815) = {4245) (13-5) 2
° | 432208 = 756+ MWS—¢i2s -5?
3 =
N s 8242454245 402750 2D B 5
> S
2 , srqise (=2324) Q. o
S <'eS5qs-Gs =240 - =
(a5 -6(“#«) =0. ;
(5:) (s484) 2. o >
Now | erthen S =0 = on S+54 =D,
_7_"59:6 u ) —9’:—?‘[.

So speettz G or =S54 fkpfhn. R
Buf speedt Cormnot be wegahive-

=> | Spead of Hre stream 18 6 km b, ’,_
[Topper’s Answer 2018(30/1/1)]
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7. The diagonal of a rectangular field is 60 metres more than the shorter side. If the longer side
is 30 metres more than the shorter side, find the sides of the field.

Sol. Let ABCD be the rectangular field. Let the shorter side BC of the rectangle = x metres.

According to question, D c

Diagonal of the rectangle, AC = (x + 60) metres
side of the rectangle, AB =(x + 30) metres
By Pythagoras theorem, AC* = AB® + BC?
. (x + 60)> = (x + 30)* + «*
or x4+ 120x + 3600 = x> + 60x + 900 + x° —
(2x% = x%) + (60x — 120x) + 900 - 3600 = 0
or x* - 60x - 2700 =0
or x-90)x+30)=0
Eitherx-90=0o0orx+ 30 =0

= x = 90 or x = =30 (But side cannot be negative)
So, the shorter side of rectangle = 90 m
and longer side of rectangle = 120 m
8. The sum of the reciprocals of Rehman’s age (in years) 3 years ago and 5 years from now is L
c

3

- ANIT413H

Find his present age.
Sol. Let the present age of Rehman be x years.
So, 3 years ago, Rehman’s age = (x — 3) years
And 5 years from now, Rehman’s age = (x + 5) years
Now, according to question, we have
1 . 1 1

x-3 x+5 3
x+5+x-3
(x=3)(x+5)
6x +6=(x-3)(x +5)
X+ 2%-15-6x-6=0
>-Tx+3%x-21=0
x=-7N(x+3)=0

But x # -3 (age cannot be negative)

_x+2 1
x-3)(x+5 3

6x +6=x+5x-3x-15
x>-4x-21=0
xx=-7)+3x-7)=0

x=77 or x==8

»
3

i
=
P
Q
=
lw
=

)

)HD YNYHL X31dWO

SOS0SQ6ELL L6* // OEL98BS6E6L L6

uu U u U
uu U U

Therefore, present age of Rehman = 7 years.

9. Find the value of k for which the quadratic equation kx (x - 2) + 6 = 0 has two equal roots.
[CBSE 2019(30/4/1)]

Sol. Given equation kx?_2kx+6=0

A "NAAC

For two equal roots
D=0
b? - 4ac = 0
4k* - 4k X 6 = 0
4k (k-6)=0
k=6 [k #0,asifk = 0 then the given equation is not a valid equation.]

HIYOWY

uuy
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10. The difference of square of two numbers is 180. The square of the smaller number is 8 times
the larger number. Find the two numbers.

Sol. Let smaller and larger number be x and y respectively.
From question
y2-x> =180 (i)
Also, 2= 8y ...(11)
From (z) and (i2)
y2 -8y = 180
= y2-8y-180=0
By applying quadratic formula, we get
—(-8) £ /(-8)% - 4 X 1 X (-180)
y= 2
8+164+720  8+784
2 2

8+28 36 -20
=T T
18 or =10
Ify=18, x*=8Xx18=144 = x=+12
Required two numbers are 18, 12 or 18, -12.
c

ANITd13H

Also,y = -10is not possible because x® = 8x(-10) = -80 (negative number which is not possible)

)14 ANZ

OO0

Choose and write the correct option in the following questions.

1. The product of three consecutive integers is equal to 6 times the sum of three integers. If the
smallest integer is x, which of the following equations represent the above situation?

ot

@ 2% +x-9=0 G) 2 —x+9=0 1
© 2+2%+18=0 @E+2%—18=0 s
2. Consider the equation kx® + 2x = ¢(2x* + b). For the equation to be quadratic, which of these é
cannot be the value of k? [Competency Based Question] —‘
(@) 2 () 3¢ () 4c (d) 2¢ +2b Q

SOS0S96ELL L6* // OE198BS6E667 167

3. Which of the following is not a quadratic equation? [NCERT Exemplar)
(@ 2x-172=4x-2¢ + 1 ) 2x-x>=x>+5
©) (V2x+y3) +x2 =32 5x @) (2 + 202 =x" + 3 + 44

4. The roots of the quadratic equation x> - 0.04 = 0 are [CBSE 2020(30/2/1)]
(a) £0.2 (b) £0.02 (c) 0.4 d) 2

5. Which of the following equations has 2 as a root? [NCERT Exemplar)
(@) x>-4x+5=0 () x>+ 3x-12=0
€ 2°-7x+6=0 d) 3x*>-6x-2=0

6. Which of the following equations has the sum of its roots as 3? [NCERT Exemplar)
@) 2°-3x+6=0 0)-x*+3x-3=0
(©) \@xz—%x+l=0 @d) 3x*-3x+3=0

CBSE-Mathematics

NYHL X31dW
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7. Rahul follows the below steps to find the roots of the equation 3x* — 11x — 20 = 0, by splitting the
middle term.

Step 1: 3x* — 11x — 20 = 0 Step2: 3x* — 15x +4x - 20 =0
Step 3: 3x(x = 5) + 4(x - 5) =0 Step4: Bx—-4)(x—-5)=0

Step 5: x = % and 5

In which step did Rahul make the first error? [Competency Based Question]
(a) Step 1 (b) Step 2 (c) Step 3 (d) Step 4

8. Ifthe list price of a toy is reduced by ¥ 2, a person can buy 2 toys more for ¥ 360. The original
price of the toy is

(a) X18 () T 20 )T 19 d) % 21
9. The quadratic equation whose one rational root is 3 + /2 is
@ x*-Tx+5=0 G)x*+7x+6=0
€ x>-Tx+6=0 @dx*-6x+7=0
10. A student is trying to find the roots of 3x* — 10x — 8 = 0 by splitting the middle term as
follows:
=z Step 1: 3x* = 10x-8=0
g Step 2: 3 —mx+nx—-8=0
= What could be the values of m and n? [Competency Based Question]
N (@) m=8andn =2 (b) m=-8and n = -2
: () m=12andn =2 (d) m=-12and n = -2
§ 11. The value(s) of k for which the quadratic equation 2x* + kx + 2 = 0 has equal roots, is
o [CBSE 2020(30/5/1)]
> (@) 4 (b) +4 () -4 d) 0 3
o 12. If the difference of roots of the quadratic equation x* + kx + 12 = 0 is 1, the positive value of k is E;
Ny (@) -7 ) 7 () 4 @) 8 S
é 13. Which of the following equations has two distinct real roots? [NCERT Exemplar] %
E (@) 2x2—3~/§x+%=0 ) x> +x-5=0 i:
g © ¥2+3x+2/2=0 ) 52-3x+1=0 ’%
& 14. The quadratic equation 2x* - /5x +1 = 0 has [NCERT Exemplar] ’J
& (@) wwo distinct real roots (b) two equal real roots f
(¢) no real root (d) more than two real roots :
15. Which of the following equations has no real roots? [NCERT Exemplar) :
@ ¥-4x+3/2=0 ) ¥ +4x-3/2 =0
©) x-4x-3y2=0 d) 32 +4/3x+4=0 r;
16. The quadratic equation x* —4x + k = 0 has distinct real roots if [CBSE 2020(30/4/1)] ;\
(@) k=4 b) k>4 -
© k=16 ) k< 4 z

£)

17. Consider the equation px* + gx + r = 0. Which conditions are sufficient to conclude that the
equation has real roots?
(@) p<0,g>0 ®)p>0,g<0
) p>0,r>0 dp>0,r<0

HYY

221628
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18. If the equation x* — mx + 1 = 0 does not possess real roots, then

(@) m>2 by m <=2 ©2<m<?2 d -3<m<3
Answers
1. d) 2. (a) 3. (¢) 4. (a) 5. (c) 6. (b) 7. (d)
8. (b) 9. (d) 10. (c) 11. (b) 12. (b) 13. (b) 14. ()
15. (a) 16. (d) 17. (d) 18. (c)

'Very Short Answer Questions

Each of the following questions are of 1 mark.

1. Find the value of k for which x = 2 is a solution of the equation kX + 2x-3 = 0.

[CBSE 2019(30/5/1)]
Sol. k(272 +2(2)-3=0 Ve
k= -1 %

[CBSE Marking Scheme 2019(30/5/1)]

e 2. Ifx = 3 is one root of the quadratic equation x* - 2kx - 6 = 0, then find the value of k.

~ [CBSE 2018(30/1)]

z Sol. I

: ‘)' x2— 2dex-C=0. lef o be othes poot. ey S

+ “tH

= l' _Produef=s € -6 ¢, e » = .

0 a t

3 | [ N — S

@ (. i s il >
o o
w < —-b _ -2k . p
S 1} e T e o i , 5
~ O
S | =) 3+€2) =2, 000000000000
T l} . - %
3 Il [Valee of s Gl  [Topper’sdnsuer 2018
O~ o o - =
§ 3. Write the discriminant of the quadratic equation: (x + 5)? = 2(5x-3).  [CBSE 2019(30/3/1)] 0
o

L

Sol. T
3. (a9 = 2(S%-3 ) -

D U’H25+10% = 1O~ b ———
i > x*+39=0. .
| A ard 5 b0 J&=98
Mirinamt = b*- yan,
P _pf-4xixgg
- . A © et ). 1

) YNYHL "X31dWC

-

H

B
{

= ‘ [Topper’s Answer 2019]
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4. If a and b are the roots of the equation x* + ax - b = 0, then find a and b.

Sol. Sum of the roots = a+b=-%=—a
Product of the roots = ab= 2 =-b
= a+b=-aandab=-b
= 2 =-b and a =-1
= bi=:2 and a = -1

5. Find the value of k for which the roots of the equation 3x* - 10x + k = 0 are reciprocal of each
other? [CBSE 2019(30/1/1)]

Sol. Given quadratic equation be
3x*—10x +k =0
Since its roots are reciprocal to each other.

; 5 1
Let one root be a, therefore other will be o

Now, product of roots = T '
1 _k K _
= aXG=3 => =3 = k=3
6. For what values of k does the quadratic equation 4x” - 12x — k = 0 have no real roots?
c

[CBSE 2019(30/4/1)]

Sol. For non-real roots, D < 0 = 144-4Xx4 X (k) <0 73
16k < -144

k<-9 %

[CBSE Marking Scheme 2019 (30/4/1)]

- ANIN413H
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m
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AC)C)

Each of the following questions are of 2 marks.

1. Solveforx:6x* + 11x+3 =0 [CBSE 2020(30/4/1)]
Sol. Given equation,
6x>+ 1lx+3=0

-~ ¥ o g

N
J

= 6> +9x + 22 +3=0
= Sx(2x+3)+ 12X +3)=0 2x+3)(Bx+1)=0

SOS0SQ6ELL L6* // OEL98BS6E6L6 L6

T
= 2+3=0 or3x+1=0 = x=T’T
2. Solve forx: v2x+9 +x =13 [CBSE (AI) 2016(30/2)]

e remee

Sol | 16) | ow3s 4w = 13 o
J27229 = 13-% _—

2049w Iy B 2 S
I Dx+9z 168+ x =04y D U t7169-2%%-9-2%=0_
x2-2>@¥+160=0

Y= 20%- 8N +140 20
WLU-20) = B(H-200=D

(%= 8) (A -20)= 0 -

' [Topper’s Answer 2016]

CBSE-Mathematics A S P STUDY CIRCL
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3. Ifx= o and x = -3 are roots of the quadratic equation ax” + 7x + b = 0, find the values of a

3
and b. [CBSE Delhi 2016]
Sol. Let us assume the quadratic equation be Ax* + Bx + C = 0.
Sum of the roots = -%
-7 _2 _
= & T g -3 = a=3

Product of the roots = G

A
= %:%x(_g) > —Z—=-2
—.. b=3X%X(-2) = b=-6

4. Find the roots of the quadratic equation —x* + 7x - 10 = 0 by using quadratic formula.

[NCERT Exemplar)
Sol. Given quadratic equation
-+ 7%-10=0
- Its Discriminant (D) = b® - 4ac
g = D=(72-4X%(-1)X (-10)=9
z b+yD -7+/9 _7+3
- T T T x| 2
_ o743 -7-3_4 -l0
-2 7 =2 -2’ =2
— x=2,5
Roots are 2 and 5. "
5. Solve the quadratic equation 2x* + ax-a® = 0 for x. [CBSE Delhi 2014) :
Sol. 2 + ax-a? = 0 o
Here, a=2,b=aandc=-a2 f\a

2
;.':
)

Using the formula,

SOS0S96ELL 16* // 0E19856E667 16+
Iano

_ -b+vb% -4ac

e we gelr :'f.‘)

_—a3ya®-4x2X(-a) -a+v9® _a+3a g
N 2%9 - 4 T4 T

6. Does there exist a quadratic equation whose co-efficients are rational but both of its roots are
irrational? Justify your answer.

Sol. Yes,x” - 4x + 1 = 0 is a quadratic equation with rational co-efficients.

41y/(-4)7-4x1xX1 _4+/12
5 B

7. Find the value of k for which the equation x* + k(2x + k — 1)+ 2 = 0 has real and equal
roots. [CBSE Delhi 2017)

Sol. Given quadratic equation:
Lk +k-1)+2=0
= X+ %+ K-k+2)=0

Its roots are =92+/3, which are irrational.

CBSE-Mathematics
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For equal roots, b% - 4ac = 0
4h* -4k + k-8 =0
4k = 8 k=2

=

= =

Each of the following questions are of 3 marks.

1. In a flight of 600 km, an aircraft was slowed due 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. [CBSE 2020(30/1/1)]

Sol. Let original speed of the aircraft be x km/h.
Time taken to cover a flight of 600 km = 6:;0 h
When speed is reduced by 200 km/h
New speed = (x = 200) km/h
; 600
Time taken to cover 600 km = ~— 900 h
600 600 _ 30
TR 3900 -7 T %0
1 x: ) L x-x+200\ 1
= 600(x-200‘x =3 = 600( *(x—200) ) =3
= 120000 X 2 = x* - 200x =5 x* = 200x - 240000 = 0
200 + /40000 + 960000
= x=
2
200 /1000000 _ 200 + 1000
= X = —
2 2
+
X = &E}Oﬂ (Negative sign neglected)
x= % = 600 = x = 600 km/h
A : .. _ 600 _ 600 , _
Original duration of flight = —— = 600 h =1 hour

2. A two digit number is four times the sum of the digits. It is also equal to 3 times the product

of digits. Find the number. [CBSE (F) 2016]
Sol. Let the ten’s digit be x and unit’s digit = y.

Number = 10x + y

ATQ, 10x+y=4(x+y)
= 6x = 3y = 2x =y -.(2)
Again  10x +y = 3xy
10x + 2% = 3x (2x) = 12¢ = 6x2 [From equation (i)]
= 6x2 - 12x = 0 = bx(x-2) =0
— x = 2 (rejecting x = 0)
From (2), 2x = y
= y=4

. The required numberis 10x +y = 10 X 2 + 4 = 24,
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3. A plane left 30 minutes late than its scheduled time and in order to reach the destination
1500 km away in time it had to increase its speed by 100 km/h. Find its usual speed.

[CBSE 2018]

Sol. l‘i) Giver: diskmce (5 16098 k.
Ufw mgﬂ) <.

. We know |, Spead = disteaxe " My Hwme » distenie
| Fime Speed -
-5 Fnom  gueshon, 500 Lz \Soe C].,c.hf an ‘\nuh]qk]'
|oods 2 5 ("0 mins OShn) .

[So=  isve_ |
{ood™ 5 -
| lsoo  2000-%

[l d .
l P £ Cnors mlb‘yl yivg,

([ 30008 = 300080 - 1005 $2000¢ _c <,

l 5211001 -300850 = 0.

li s? 1 60Or - S008 = 3Jod0= 5,

- ANIT413H

s (r160) -500 (2+600)=0
@- 500)(s4600) =0
L SSooco on SH+boo =g

.,

—5=&D0 km/h - 3-602 lem fh.

=) S= Soo on GO0 k"“'ﬁ’!‘

Z
o

m
=

)
)
)

A0

But speed  cannot LC__,M:&)Q*’?‘““
=) |The wsuat rpeed of the plane is SO0 km/inl (Topper’s Answer 2018]

S

\"1 ¢

)AL

10

4. Solve the quadratic equation (x - 1) -5(@x-1)-6=0.
Sol. We have,
(x-12-5x-1)-6=0

) 1AN¢

SOS0SQ6ELL L6* // OEL98BS6E6L L6

= y?=5y-6 =0, wherey = (x- 1) :

= y2—6y +y-6=0 :

= yy-6)+ 1(y-6) =0 f

= G-6)p+1)=0 2]

= y=-1,6 F'

= x-1=-1, or x-1=6 /

=X x=0;7 o

i x=0o0r7 :’.

5. Solveforx: x> +5x—(a>+a-6)=0 [Competency Based Question] [CBSE (F) 2015] ;
Sol. C4+5x-@+a-6) =0 3

x> +5x-(@®+3%a-2a-6) =0
> +5x-[al@a+3)-2@+3)] =0
Z+5x-@-2@+3) =0

S INAA YA
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C+@+3x-(@a-2)x- @-2)(@+3) =0
Xfx+@+3))-@-2)[x+ @+ 3)] =0
{x+@+3)}{x-@-2)}] =0
x==@+3) or x=(@a-2)
= x==(@+3),@-2)
Alternative method
4+ 5x-@>+a-6)=0
-5+52-4x1x[-(a%+a-6)]

*= 2X1
_-5+y25+4a°+4a-24 _-5+V4a’+4dat]
2 2
-5+y/(2) +2.(20).1+12  -5%y/(2a+ 1)
2 2
_-5%@2a+1) -5+2+1 -5-2a-1
2 2 ’ 2
z =2“2—"4, '2“2'6 = (@-2),-(a+3)
; 6. Using quadratic formula solve the following quadratic equation:
- p2x2 + (p2 - qz) x- q2 =0 [Competency Based Question]
Sol. We have, P+ P -Hx-¢=0

Comparing this equation with ax® + bx + ¢ = 0, we have
a=pb=p*-q*andc=-¢*
D=b-dac=@p - -4 xp* % )
=@ -2+ 4P =2+ ¢ >0
So, the given equation has real roots given by

_-b+VD _-P -0+ 240 ¢

SOS0S96ELL 16* // 0E19856E667 16+

2a 2[’2 2112 p2 :

-b-VD -~ -0°+¢) -2° S

and B = = 2 = 2 =-] =

: :

Hence, roots are 3 and -1. ":'

P -

7. Solve for x: 1 + 2 =4 x#-1-2-4 [CBSE (AI) 2016) >
x+1 x+2 «x+4’ Pt Z

1 2 4
St P Rl T
x+2+2(x+1) 4
= _

x+1D@x+2) ~ x+4
= x+4)(x+2+2x+2)=4(x+ 1)x + 2)
= x+4)Bx+4)=4x>+3x+2)

= ¥ -4x-8=0

4+/16+32 4+4/3
x= —
2 2

L6C8

77
(A

=2+2/3

—

HI
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8. If the roots of the quadratic equation (a - b)x* + (b - ¢)x + (c - @) = 0 are equal, prove that

2a=b +c. [CBSE (A) 2016(30/2)]
Sol. [— =<1 = :
19)!; (a-6)%4 Cb-Y 2+ (C-a) = o N
I Tl nest o W,um D"U_ i
% .._:! ;.:_4 )75/‘;»1.2'&.,7?, ,o Qe "4‘ Y3 cEd 1:
B | 5 X 77 s b/b DI B |
I ) ]
sl s D= bT 404
N (b av (a-b)((- a) s e _
— 'd;.u,_ _’!2, 8.0 .. B, |
ol O*q(a- b)cc D=0 ; — -
_ﬁ__ﬂ' % 2be- 4lac-at-betab) - N— .
""‘“‘_F”‘"b ,+c -2bc-4dacd4ea’ +4hc - 4ab 0 T e—
|l 4a5b= cz.»lb;__ dob- 4aA o) . 1N
e (__za 3 e (_)_ [o-»b-m-y 2ob+2.‘t1 20 = @) || |
m e _T20¥ b o RS . 4
5 __.,ar - 7/_b-+ C .‘.—,‘ S EPNS S PO, SR, |
i ___4“ e /ywad ol ppe s ARee 2N}
: 9. Find the values of k, for which the quadratic equation (k + 4)x*> + (k + 1)x + 1 = 0 has equal
b roots. [CBSE 2020(30/3/1)]
w
a Sol. For equal roots (k + 1)> -4k +4) x 1 =0 1
& = F=ple ) 1
- = k+3)(k-5=0 VA
= = k=-3,5 Y2
* [CBSE Marking Scheme 2020 (30/3/1)]
N 10. Find the positive value(s) of k for which both quadratic equations x* + kx + 64 = 0 and o
o x* - 8x + k = 0 will have real roots. [CBSE (F) 2016] S
© S
o Sol. (i) Forx® + kx + 64 = 0 10 have real roots 2
S -4(1)(64) 2 0 ie, k*-25620
= (k-16)(k+16)20 = k<-160rk=16

(i) For x*> - 8x + k = 0 to have real roots
(-8)°-4(k) =20 ie, 64-4k20 = k<16
For (i) and (it) to hold simultaneously k = 16.

<
—
=
(=
><
-
L
Z
>

11. If the equation (1 + m®) x* + 2mex + ¢* - a® = 0 has equal roots, show that ¢t =a* (1 +md.
[Competency Based Question) [CBSE Delhi 2017]

Sol. The given equation is (1 + m?) 2 + @me)x + (2 -a>) =0
Here, A= 1+ m% B = 2mc and C = ¢% - a*
Since the given equation has equal roots, therefore D = 0 = B2 -4A4C = 0.

= @2me)’ -4(1+ m*) (> -a>) =0
= am’® -4 -a® + m’-m%®) =0
99 imn & 99 9ug: g
= me -c"+a -mc+ma” =0 [Dividing throughout by 4]

CASE-Mathematics A S P STUDY CIRCLE



— Mathematics
cr _

NT-NEET-CBSE Quadratic €q

STUDY C|R‘CLE Revision Module

ACCENTS EDUCATIONAL PROMOTERS

= -+ +m)=0 = A=a2U +m?
Hence proved.

12. If the roots of the equation (c2 - ab)x2 - 2(a2 -be)x + b*—ac = 0 in x are equal, then show that

eithera = 0 or a® + b° + ¢ = 3abe. [CBSE (41) 2017)
Sol. For equal roots D = 0

Therefore 4(a® - be)® - 4(c® - ab) (B® -ac) =0

= 4[a* + b%® - 2a%bc - b%¢* + ac® + ab® - a®bc) = 0

— a@ + b* + ¢ - 3abc) =0

= Eithera =0 or &+ b® + ¢ = 3abe
13. If the roots of the equation (a2 + b2) = 2(ac + bd)x + (c2 + d2) = 0 are equal, prove that

== [CBSE (41) 2017(30/3)]
Sol.

20 Aa= Cazib?) , g = -~ 2Cac+bd)  €=(21d?)

as Yook  ar equad,

D= B2- anAe - O,

e 7 B2 ‘= UAc R
i - C.-?_Cquf vaID]2 = Y Ca?ab?) Ce*2d2)
Vel 21 Catch +20abcd + 01D = 4 Catf? vard: 2b2¢2 4 brd 2D
c

=
; N ___-_._‘7 B ‘?Ode - Q'qu--\ b'}.c\ _ S
.Z‘: e e | - 2 - a?4? —Zobcdx“*_b_c'l | emen meman= s -]
' o o - @d-vd2
- SN ,O = .g_é‘: b('_,_.‘. RS . ERE IO 00 A0 L ST o O
i » A8 p ad = bc. - b S P s v e s )
=2 __i‘__ 2 S < "__ E T VR T S P Pk S MM
— > < -
“_' A R : T -"“—*ﬁbppvr’mmerzom

~ __ Wence , Proved.

// OE19856E667 16+

L6+

Each of the following questions are of 5 marks.

N I Solvefoiss o s T o L1 CBSE (AI) 2017(30/3
© - Solve forx: 5 ——-+ -7 =2,w erex#—z, . [ Aan (30/3)]
(o 3
o Soll. — oo ——
e Q3. N Le} =x-=! be _ "
& 2241 4 o

Yoe 1 =0

Yy*r + 1 =2y

u’--'Z%H\V,__O
bt =iy il =00
q(u r)—s(q-D 2o}

(u 1 Cy- V) =0 =
BE— —-3 T o;r\ - sl

| NOusy x~) & 3 o on l o\
2% 'l'**lA )

=\ = Q'l“’ ‘
- ©— X,
L X=—2. ov-%

h ¥ Sinnb) ) S [Topper’s Answer 2017)
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2. Solve the following quadratic equation:
9x* -9 (a + b) x + [2a® + 5ab + 2b*) = 0 [Competency Based Question] [CBSE (F) 2016]
Sol. Consider the equation 9x* -9 (¢ + b) x + [2a® + 5ab + 2b%] = 0
Now comparing with Ax® + Bx + C = 0, we get
A=9,B=-9( +b)and C = [24° + 5ab + 2%
Now discriminant,
D =B2-44AC
={-9@+b))°-4x9 (2 + 5ab + 2%
=92 (a + b)® -4 x 9 (2a* + 5ab + 2b%)
=9{9 (a + b)® -4 (2a* + 5ab + 2b°)}
= 9 {9a® + 9b® + 18ab - 8a> - 20ab - 8b%}
=9 {a® + b* - 2ab} = 9 (a - b)*
Now using the quadratic formula,

_-B+yD . _9@+b)+y9(a-b)®
X = 24 ,wegel x = 9% 9
5 " x=9(a+b)t3(a-b) 3 x=3(a+b):t(a-b)
= 2Xx9 6
Zz
- 3a+3b)+(a-b +3b)-(a -
: - x=( )+ (a-0b) e x=(3a 3b) - (a-b)
6 6
(4a + 2b) (2a + 4b)
— xX=——"— and xX=——"—"
6 6
2a + b a+2b g A
= =g and x=—3 are required solutions. >
lw )
3. Att minutes past 2 pm, the time needed by the minute hand of clock to show 3 pm was found -
Q
2 2
to be 3 minutes less than Tminutes. Find t. [Competency Based Question] [NCERT Exemplar) j

Sol. As we know that total time taken by the minute hand to run from 2 pm to 3 pm = 60 minutes.

OMLYS

According to the question

2
(+|—_-3|=60
(4 3)

1AN¢

00

SOS0S96ELL 16* // 0E19856E667 16+

- 4 +12-12 = 240 = 2+ 41-252 =0 3
= 2+ 18- 140-252 =0 - W+ 18)-14¢ + 18) =0 =
= (+ 18)(t-14) =0 T
=  t=1l4or-I8 Z

Y W
v

1./

But time can not be negative.

t = 14 minutes

4. Seven years ago Varun’s age was five times the square of Swati’s age. Three years hence,
Swati’s age will be two-fifth of Varun’s age. Find their present ages.

WY3 JIMOH

£)

Sol. Seven years ago, let Swati’s age be x years. Then, seven years ago Varun's age was 5x” years.

HYaY

Swati’s present age = (x + 7) years

-
8

Varun’s present age = (5x° + 7) years

5C

Three years hence,

Swati’s age = (x + 7 + 3) years = (x + 10) years

CASE-Mathematics A S P STUDY CIRCLES
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Varun's age (5x° + 7 + 3) years = (5x® + 10) years

According to the question,

x+10=%(5x2+10) = x+10=§><5(x2+2)

x+10=27+4 % -x-6=0

%2 -4x +3x-6=0 = A% (x-2)+3(x-2)=0
(2 +3)(x-2)=0

x=2=0 or 22+3=0

x=2 [2x+3#0asx>0]

Hence, Swali’s present age = (2 + 7) years = 9 years

U

Uy uuu

and Varun'’s present age = (5 X 2% + 7) years = 27 years

5. A takes 6 days less than B to do a work. If both 4 and B working together can do it in 4 days,
how many days will B take to finish it? [CBSE 2017(30/3)]

Sol. 29,/ let B complele a work in A days.
Then A _daker o6 days to complete ii:

. Togetner -Hne,u\ complele it In qda\js.
,‘Aumd_‘r;? Yo work dove ey day,

- ANIT413H

| - B «_1
| %— 6 x q
| AT AT S Y o
| ‘r__ ACx-6) 4 .
| 49 —-6) = ZA(2-6) o
-~ _ Sx~ 24 = xX1- 6% S
A = afeihaduhe @ o S
| A2 —\92 -2 + 24 =0 " - m

YOO

AW A,

2 (x-12) ~2C %X~ =0.
T (x-23(2-1) =0
o ol=B oF A2
fi,,, - X=2 1S wol possible because taen x-6 is €Y)
S M= )2, :
_So, B lokes 12 doyys do  finjsh 4he work.

2

) |ANOALYS

NVYHL X31dWO

SOS0SQ6ELL L6* // OEL98BS6E6L L6

" [Topper’s Answer 2017)

6. One-fourth of a herd of camels was seen in the forest. Twice the square root of the herd had
gone to mountains and the remaining 15 camels were seen on the bank of a river. Find the total
number of camels. [Competency Based Question]

-t ¥

HO V

Sol. Letx be the total number of camels.

x

4
number of camels on mountains = 2x

Then, number of camels in the forest =

and number of camels on the bank of river = 15
Thus, total number of camels = % +2/x+15

HAVOWYY MM

70

HIFZZ L1628

Now by hypothesis, we have
Trex+ls=x > 8x-8/x-60=0
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Let ~G=y, lhenx=y2

= 3y* - 8y-60 = 0 = 3y% - 18y + 10y-60 = 0
= 3y(y-6) + 10(y-6) = 0 =5 3y + 10)y-6) =0
= y=6 or y=-—-13£

_ 10 _{ 10\2 _ 100 9
Now, ¥ e = x_(—T)_T (-x=%9)
But, the number of camels cannot be a fraction.

y=6

=N x=6>=36

Hence, the number of camels = 36
7. If Zeba was younger by 5 years than what she really is, then the square of her age (in years) would
have been 11 more than five times her actual age. What is her age now? [NCERT Exemplar]
Sol. Let the present age of Zeba be x years.
Age before 5 years = (x - 5) years
According to given condition,
= (x-5) =5x+ 11
X =10x-5x+25-11=0
X-l4x-x+14=0
(x- DNx-14)=0

x>+ 25-10x = 5x + 11
X-15x+14=0
x(x-14)-1(x-14)=0
x=-1=0 or x-14=0

© INId13H
uulu
U U Ul

x=1 or x=14
But present age cannot be 1 year.

Present age of Zeba is 14 years.

.,

°

0

0

W

&

> 8. In a rectangular park of dimensions 50 m X 40 m, a rectangular pond is constructed so that Z
© the area of grass strip of uniform width surrounding the pond would be 1184 m”. Find the -
S length and breadth of the pond. [NCERT Exemplar, CBSE (F) 2017) 8
" D T c =
f H 4 G g—.
N 7
~N (_)
067 -X— X S
O~ =
S e F o
: ;

L A B

Sol. Let ABCD be rectangular lawn and EFGH be rectangular pond. Let x m be the width of grass
area, which is same around the pond.

NVYHL X31dWC(

'

Given, Length of lawn = 50 m
Width of lawn = 40 m
= Length of pond = (50 - 2x) m
Breadth of pond = (40 - 2x) m
Also given,

A SMAAC }._; Y

HIYOWY

Area of grass surrounding the pond = 1184m?

= Area of rectangular lawn - area of pond = 1184 m®
= 50 X 40 - {(50 - 2x) X (40 -2x)} = 1184

= 2000 - (2000 - 80x — 100x + 4x%) = 1184

= 2000 - 2000 + 180x - 4x* = 1184

S INAA YA
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= 4x> - 180x + 1184 =0 = x% - 45x + 296 = 0

= x® = 87x - 8x + 296 = 0 = x(x-37)-8(x-37) =0
= x=-37)(x-8)=0 = x=-37=00rx-8=0
= x=370or x=8

x = 37 is not possible as in this case length of pond becomes 50 - 2 X 37 = - 24 (not possible).
Hence, x = 8 is acceptable.

Length of pond = 50-2 X 8 = 34 m

Breadth of pond =40-2 X 8 =24 m

9. ¥ 9,000 were divided equally among a certain number of persons. Had there been 20 more
persons, each would have got T 160 less. Find the original number of persons.

[CBSE 2020(30/4/1)]
Sol. Let the original number of persons be x.
9000

X

Each person will get amount =¥

When 20 persons will increase

- -. Each person will get =% 3?202%

g ATQ,

— 9000 9000

: % gy P
= 9000 (L- l )= 160 = gooo(w)= 160

X x+20 x(x + 20)

= 180000 = 160 (x* + 20x)
= x* 4 20x = 1125 = X2+ 2% -1125=0 N
= x4+ 45x —-25x-1125=0 = x(x + 45) - 25(x + 45) = 0 o
= (x-25)(x +45) =0 5
= x=25=0 (butx + 45 # 0 =x = —45)

o Q)

T

ALY

x=25
Original number of persons is 25.

ot 7

Iano

10. Two taps running together can fill a tank in 3% hours. If one tap takes 3 hours more than the

other to fill the tank, then how much time will each tap take to fill the tank? [CBSE (4I) 2017]

YNYHL X31dWOD

SOS0S96ELL 16* // 0E19856E667 16+

Sol. Let, time taken by faster tap to fill the tank be x hours.

Therefore, time taken by slower tap to fill the tank = (x + 3) hours

Since the faster tap takes x hours to fill the tank.

1
Portion of the tank filled by the faster tap in one hour = —

x
Portion of the tank filled by the slower tap in one hour - _:_ 3
Portion of the tank filled by the two tap together in one hour = 41—0 = %
13
According to question,
A 0 _us L x¥84x_18
X x+3 40 x(x+3) 40

= 402 +3)=13x(x+3) = 80x+ 120 = 13« + 30«
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— 135" - 41x - 120 = 0 = 13x*-65x + 24x- 120 = 0

= I3x (x-5)+24(x-5)=0 = (x=-5)(13x+24)=0

Either x-5=0 or 13x+24=0

= x=5 or x= -

B 13

= x=5 [ x cannot be negative]

Hence, time taken by faster tap to fill the tank = x = 5 hours

and time taken by slower tap =x + 3 = 5 + 3 = 8 hours.

11. A two digit number is such that the product of its digits is 18. When 63 is subtracted from the
number, the digits interchange their places. Find the number.
Sol. Let the digit at tens place be x.
Then, digit at unit place =
Number = 10x + %

and number obtained by interchanging the digits = 10 X % L
< According to question,
. 18 18 18 18
= (1ox+-2)-63=10x2+x = (10x+—)-(10x— +x) =63
=
" = 10x+1—x8—-$-x=63 = Qx-g-63=0
o => 9% -63x-162=0 > X -Tx-18=0
o = ¥-0x+2%-18= 0 = x(x=9) + 2(x-9) =0
& > (k-9 x+2)=0 > x=9 or x=-2
A — x=9 [ a digit can never be negative] >
= 18 5
@ Hence, the required number = 10 X 9 + 7 i 92. !
X o
o Case Study-based Questions
. -y
N 7
x Each of the following questions are of 4 marks. 9
0 o
o 1. Read the following and answer any four questions from (i) to (v). ;
g Raj and Ajay are very close friends. Both the families decide to go to Ranikhet by their own cars. ":)
7t 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 Question Bank] 9

|
(8!
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() What will be the distance covered by Ajay’s car in two hours?
(@) 2(x +5) km ) (x - 5) km
(¢) 2(x + 10) km (d) (2x + 5) km
(i7) The quadratic equation in terms of speed of Raj’s car is
(@) x*-5x-500=0 (b)x®> + 4x =400 = 0
©) x> + 5x =500 = 0 (d)x* -4x + 400 = 0
(iii) What is the speed of Raj’s car?

(@) 20 km/hour (b) 15 km/hour (¢) 25 km/hour (d) 10 km/hour
(iv) How much time Ajay took to travel 400 km?
(@) 20 hours (b) 40 hours (c) 25 hours (d) 16 hours

(v) What is the speed of Ajay’s car?
(a) 15 km/h (b) 20 km/h (¢) 25 km/h (d) 30 km/h
Sol. We have speed of Raj’s Car = x km/h
Therefore, speed of Ajay’s Car = (x + 5)km/h

o
E Now, time taken to complete the journey by Raj = @
z : ; ; 400
" and time taken to complete the journey by Ajay = <45

According to question, Raj took 4 hours more than Ajay.

400 400 _ x+5—x)
X T x+5 x(x+5)

500 = x(x + 5) = x° + 5x

x* 4+ 5x-500 =0

x> + 25x - 20x - 500 = 0

x(x + 25) -20(x + 25) = 0

(x + 25) (x-20) = 0

x =20,x # -25 (Because speed can never be negative)
x = 20 km/h

(1) Distance covered by Ajay's car in two hours

4 400(

)

)14 AN

TaTa
( ”.r

|

S

W ¢
v

AL

'
e

|

Uy U U uu
) 141

~
S

SO0S0S96ELL L6% // OE19856E667 L6+

= Speed X Time
=(x+5)x2
= 2(x + 5) km

. Option (a) is correct.

/NVHL X31dW(

(1) We get the quadratic equation x? + 5x - 500 = 0 (Described above)
for the speed of Raj's car.
. Option (¢) is correct.
(uz) Speed of the Raj's car = x km/h
= 20 km/h
. Option (a) is correct.
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(wv) Time taken by Ajay to travel 400 km = —:_?_05
_ 400 _ 400 _
= S0EE o5 16 hours

. Option (d) is correct.
(v) Speed of Ajay's car = (x + 5) km/h = 20 + 5 = 25 km/h

. Option (c) is correct.

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

DOWNSTREAN [a) UPSTREAM [b)

Direction of Boat Direction of Boat
Direction of Stiwam Cisection of Stream

Based on above information answer the following questions.
(z) Whatis the speed of current ?

- ANIT413H

(1) (a) Which is the correct quadratic equation for the speed of the current?
(b)) How much time boat took in downstream?

Sol. (i) We have downstream speed of motor boat = (20 + x) km/h
and upstream speed of motor boat = (20 - x) km/h

rd
-

o
©
0
w
0
h
o
< where x km/h is the speed of the stream. o
S We have, 5
. =
~ 15 15 _ =
© 20-x 20+x <
N 15(20 + x - 20 + x) -
~ — = l:g
° (20 - x)(20 + x) =
O =
[ = 15X 2 =400-2" 2
S =  x*+30x —400 =0 z
=  x*+40x-10x — 400 =0 =
—
= x(x +40)-10(x + 40) = 0 >
= (x+40)(x-10)=0 x #-40 £
X - " Speed can never be negativ

x = 10 km/h

(i) (@) The quadratic equation x? + 30x - 400 = 0 is for the speed of the current (Stream).

" g .
(b))  Time taken by boat in downstream = 0+x hour
=————=—=—hour

= 30 minutes
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m Objective Type Questions: [1 mark each]

1. Choose and write the correct option in each of the following questions.

(1) A sum of 4000 was divided among x persons. Had there been 10 more persons, each
would have got T80 less. Which of the following represents the above situation?
(@) x> + 10x + 500 = 0 (b) 8x* + 10x — 400 = 0
(©) x>+ 10x-500 =0 (d) 8x* + 10x + 400 = 0

(1) What is the smallest positive integer value of k such that the roots of the equation
x> = 9x + 18 + k = 0 can be calculated by factorising the equation?
(a) 2 b3 (c) 4 @5

(iii) If the roots of ax® + bx + ¢ = 0 are equal, then the value of ¢ is
2 2
b

-b b r
@ 35, ) 5 © 25 @ 37
(tv) The product of three consecutive integers is equal to 6 times the sum of three integers. If
c

the smallest integer is x, which of the following equations represent the above situation?
@222 +x—9=0 O)%°-x+9=0 O)x>+A%+18=0 d)*x>+2x—-18=0
(v) For what value of k, the roots of the quadratic equation 3x* + 2kx + 27 = 0 are real and

- ANIN413H

equal?
(@) k = +4 b)k = £3 () k=16 d) k=29
(vi) Ifthe discriminant of a quadratic equation is less than zero then it has

(a) equal roots (b) real roots (¢) no real roots (d) can’t be determined

m Very Short Answer Questions: [1 mark each]

‘l’
o

m
=

o0

AW AW,

2
2. Ifone root of the quadratic equation 6x° —x -k = 0 is 3> then find the value of k.

SOS0SQ6ELL L6* // OEL98BS6E6L L6

[CBSE (F) 2017)

3. Ifonerootof 55> + 13x + k = 0 is the reciprocal of the other root, then find value of &. 3
[CBSE 2018 (C)] o

4. Find the nature of roots of the quadratic equation 2x* - 4x + 3 = 0. [CBSE 2019(30/2/1)] :3’
5. For what values of 'a' the quadratic equation 9x* - 3ax + 1 = 0 has equal roots? '::’
[CBSE 2019 (C) (30/1/1)] A

6. Find the value(s) of k for which the quadratic equation 3x* + kx + 3 = 0 has real and equal roots. 2

[CBSE 2019(30/5/1)]

7. For what values of k does the quadratic equation 4x” - 12x -k = 0 have no real roots?
[CBSE 2019(30/4/2)]

® Short Answer Questions-I: [2 marks each]

8. State whether the equation (x + 1)(x - 2) + x = 0 has two distinct real roots or not. Justify your
answer.

9. Is 0.3 a root of the equation x* - 0.9 = 0? Justify.

10. Find the value of k, for which x = 2 is a solution of the equation kx* + 2x -3 = 0.
[CBSE 2019(30/5/1)]
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11. If -5 is a root of the quadratic equation 2¢* + px — 15 = 0 and the quadratic equation

p(* + x) + k = 0 has equal roots, then find the value of k.

12. Find the roots of the quadratic equation:
x? -3y/5x 410 =0by factorisation method.

13. Find the roots of the quadratic equation:

2% + %x -2 =0 using quadratic method.

14. If (& +y*)(@® + b%) = (ax + by)?, prove that %=%.

m Short Answer Questions-II:

15. Find the value of p, for which one root of the quadratic equation px* - 14x + 8 = 0 is 6 times the

other.

1 g 1 )
x-1x-2)  (x-2)(x-3) 3’

s 2x -1 £+3\ _ = 1
i% Soivetime 2(x+3)-3(2x_1)-5,x¢-3,2
4 . 5
x+3—l_;vc+l’:"&—3’_1

19. Solve for x: 4x> —4a’x + (@* -b*) = 0

16. Solve forx: x#1,2,3.

18. Solve for x:

20. Sum of the areas of two squares is 157 m®. If the sum of their perimeters is 68 m, find the sides

of the two squares.

21. Find the dimensions of a rectangular park whose perimeter is 60 m and area 200 m”.

22. Find that non-zero value of k, for which the quadratic equation kx* + 1 - 2(k - 1)x + x* = 0 has

equal roots. Hence find the roots of the equation.

23. Find the value of k for which the quadratic equation (k + Dx® =6k + x + 3k +9) =0,k -1

has equal roots.

24. If 2 is a root of the quadratic equation %2 + px — 8 = 0 and the quadratic equation

4x* - 2px + k = 0 has equal roots, find the value of k.

® Long Answer Questions:

’ x-3 x5 10
25. Solve for x: 4 + e ;x#4,6

a b 2c
26. Find x in terms of @, b and ¢: + = L x#a,b,c.
x-a x-b x-c¢
27. Solve for x:
1 N 3 5 : 1 -4
ST W e e K e T
28. Solve for x:
1 Bl )
—2a+b+2x—2a+b+2x’x¢0’x¢ 5 La,b#0
29. Solve the following equation for x:
1 2
x+1 +x+2_x+5’x9é_l’_2’—5
CASE-Mathematics A
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[CBSE (F) 2014, (AI) 2016]

[Competency Based Question]

[3 marks each]

[CBSE (A1) 2017)

[CBSE (AI) 2016]
[CBSE (F) 2014]

[CBSE Delhi 2014]
[CBSE Delhi 2015)

[CBSE 2019, (30/4/2)]
[CBSE 2019(30/4/2)]

[CBSE Delhi 2015]

[CBSE 2019 (C) (30/1/3)]

[CBSE (F) 2014]

[5 marks each]

[CBSE (AI) 2014]

[CBSE Delhi 2016]

[CBSE (A1) 2017]

[CBSE 2019(30/4/3)]

[CBSE 2019(C)(30/1/1)]

c P STUDY CIRCLE

HIFZZ 1628 - HIVOWYY

[y* )

ALYS 30014 AN

e
Ay

) VNYHL X31dWOD 1dN(¢

OHD

‘S



- Mathematics
cr

NT-NEET-CBSE Quadratic €q

STUDY CIRCLE Revision Module

ACCENTS EDUCATIONAL PROMOTERS

30. The sum of the squares of two consecutive even numbers is 340. Find the numbers. [CBSE (F) 2014]

31. Find a natural number whose square diminished by 84 is equal to thrice of 8 more than the given
number. [NCERT Exampler]

32. At present Asha's age (in years) is 2 more than the square of her daughter Nisha's age. When
Nisha grows to her mother’s present age, Asha’s age would be one year less than 10 times the
present age of Nisha. Find the present ages of both Asha and Nisha. [NCERT Exampler]

33. There is a square field whose side is 44 m. A square flower bed is prepared in its centre leaving
a gravel path all round the flower bed. The total cost of laying the flower bed and gravelling the
path at ¥2.75 and ¥ 1.50 per m? respectively, is T4904. Find the width of gravel path.

34. A train covers a distance of 90 km at a uniform speed. Had the speed been 15 km/h more, it
would have taken 30 minutes less for the journey. Find the original speed of the train.

35. Ina class test, the sum of the marks obtained by Puneet in Mathematics and Science is 28. Had
he got 3 marks more in Mathematics and 4 marks less in Science, the product of their marks,
would have been 180. Find his marks in two subjects. [Competency Based Question]

36. A faster train takes one hour less than a slower train for a journey of 200 km. If the speed of slower
train is 10 km/h less than that of faster train, find the speeds of two trains. [CBSE 2018(C)]

37. Two water taps together can fill a tank in 1 %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. [Competency Based Question) [CBSE 2019(30/1/1)]

- ANINd13H

38. The total cost of a certain length of a piece of cloth is ¥200. If the piece was 5 m longer and each
metre of cloth costs X2 less, the cost of the piece would have remained unchanged. How long is

o
© . s secollbucn
9 the piece and what is its original rate per metre? [CBSE 2019(30/2/2)]
;‘f)‘ N
® Answers Z
S —_— o
w . - . _ -
° L. (@) () (@) () (iit) (d) @) @) @) (@) (@) () 0
> C
N 2. k=2 8. k=5 4. No real root 5.a=+2 6.k=%6
0 4
: 7. k< -9 8. Yes, it has two distinct real roots 9. No 10. k= —}I :‘:’
~N U
o K S
& 1L k=T 12 /52/8 18.x= —2 1. p=3 16. x = 0,4 ~
b4 4 2°3 .
(5 2 2 A2%.32 =
o 17 x=—l—or-10 18.x = 1and 4 19. x=2 +b’a =0 s
5 - 2 v
20. 6mand 11 m 21. Length = 20 m and Breadth = 10 m =
11 9
22. k=3,x= 279 23. k=3 24. k=1 25. §and7 <
_ 2ab-ac-bc =11 _ b 75
26. x_—a-i-b—?c ,0 27. 17,1 28. x——aor-2 /\
29. x=1,x= '2—3 30. 12and 14 31. 12 >
o
32. Nisha's age is 5 years, Asha's age is 27 years 33.2m

34. 45 km/h  35. Mathematics: 9 and Science: 19 or Mathematics: 12 and Science: 16

8 - HiV

¢

36. Speed of faster train = 50 km/h and speed of slower train = 40 km/h
37. 5 hours, 3 hours 38. [ = 20 m, %10 per metre

Zelé

HI
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Self-Assessment

Time allowed: 1 hour Max. marks: 40

SECTION A

1. Choose and write the correct option in the following questions. 3x1=3)

(1) Astudentsolved a quadratic equation and obtains the roots as -4 and 3. Part of the student’s
work to verify the root is shown: (—4)> + 2(—4) — 9 = 0. Based on the student’s work,
which of these is correct? [Competency Based Question]

(a) The student calculated the roots of the equation that can be obtained by adding 1 to the
equation that the student solved.

(b) The student calculated the roots of the equation that can be obtained by adding -1 to
the equation that the student solved.

(¢) The student calculated the roots correctly.

3. What are the roots of the equation 4x® - 2x - 20 = x* + 9x?

T (d) The student calculated the roots correctly but should replace 2(—4) in his work with

~ 2(3).

4 (i) The roots of the quadratic equation x* - 9x + 20 = 0 are

. (@) 4,5 (b)-4, -5 €45 (d) 4,-5

2 (iii) The smallest positive value of k for which the equation x* + kx + 9 = 0 has real roots is

o (@) -6 (b)6 (c) 36 @) 3

0

§ 2. Solve the following questions. 2x1=2) Pz

= o

) (1) Show thatx = — 2 is a solution of 3x* + 13x + 14 = 0. ;‘
C

= (if) Find the value of k for which the roots of the equation 3x* - 10x + k = 0 are reciprocal of o)

£ each other. [CBSE 2019(30/1/1)] .{.

T -

g SECTION B 5

0 . . -

o m Solve the following questions. 4x2=8)

&

o

L

x+3_3x—7 23
FRETI T CIERE T,

5. Determine the condition for one root of the quadratic equation ax® + bx + ¢ = 0 to be thrice the

4. Solve for x: [CBSE Delhi 2017(C))

other.

6. Find the value of k such that the equation (k - 12) X+ 2k-12)x + 2 =0 has equal roots.

AMOHD YNYHL X31dWOD 1dn

[CBSE Delhi 2017(C)]
®m Solve the following questions. 4 x3=12) 1
o
o 2l | (2x+3)_ Tl s >
7. Solve for x: 3(2x+3)-2 ) =Gkt [CBSE (F) 2014] %
: TR S 1 -
8. Solve for x: eI + b T At b+x#0,a bx#0 [Competency Based Question]

HI"ZZ 1628
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9. The difference of two natural numbers is 3 and the difference of their reciprocalsis 5z . Find

28
the numbers. [CBSE Delhi 2014]
10. Find the value of ¢ for which the quadratic equation 4x*~2(c + l)x + (c + 1) = 0 has equal roots,
which are real. [CBSE Delhi 2017(C)]
m Solve the following questions. 3 x5=15)

11. The sum of the areas of two squares is 640 mZ. If the difference of their perimeters is 64 m, find
the sides of the squares. [CBSE 2019(30/4/3)]

12. Two water taps together can fill a tank in 9 hours 36 minutes. The tap of larger diameter takes
8 hours less than the smaller one to fill the tank separately. Find the time in which each tap can

separately fill the tank. [CBSE (F) 2016]
13. A motorboat whose speed is 24 km/h in still water takes 1 hour more to go 32 km upstream than
to return downstream to the same spot. Find the speed of the stream. [CBSE (AI) 2016]
Answers
L@@ @) () (iit) (b)
2. (i)k=3 8. -g,s 4.5,-1 5. 3b° = 16 ac 6.k=14 17.0,-7
8. x=-a,-b 9. 7and4 10.¢=-1,3 11. 24mand 8 m 12. 24 hours, 16 hours

13. 8 km/h
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