Quadratic Equations

=¥ Objective Section

1 mark each)
Multiple Choice Questions Ans. Given: x2-0.04 =0
Q. 1. The roots of the quadratic equation x — 0.04 = x>-(0.2)2 =0
=0 are [CBSE OD, Set 1, 2020] = (x+02)(x-02) =0
(@ *0.2 (b) +0.02 = x=-02,02
(c) 04 (d 2 .. Option (a) is correct. Ans.
= Very Short Answer Type Questions (L mark each)

Q. 1. Find the nature of roots of the quadratic
equation 2x% — 4x + 3 =0.
[CBSE OD, Set 1, 2019]

Given, 2x> —4x +3=0

Comparing it with quadratic equation

ax* +bx+c=0

Here,a=2,b=-4and c=3

: D = b* - 4ac

=(-47-4x(2) ()
=16-24
=-8<0

D < 0 shows that roots will not be real.
Hence, roots will be imaginary.

Ans.

Ans.

For what values of k, the roots of the
equation x? + 4x + k = 0 are real?
[CBSE Dehli, Set 1, 2019]

The given equation is x? + 4x + k=0

Q. 2.

Ans.

On comparing the given equation with
ax? + bx + ¢ =0, we get

a=1,b=4andc=k
For real roots, D>0
b?> —4ac>0
16 —4k>0
k<4

.. For k <4, equation x? + 4x + k will have
real roots.
Find the value of k for which the roots
of the equation 3x* — 10x + k = 0 are
reciprocal of each other.

[CBSE Dehli, Set 1, 2019]

The given equation is 3x*> = 10x + k=0

Q. 3. Ans.

Ans.
On comparing it with ax? + bx + ¢ =0, we get
a=3,b=-10,c=k

Let the roots of the equation are o and 1
o

Q. 4.

Q. 5.

- Product of the roots = ¢
a

1 k
a._:_
oa 3
k_4
3
or k=3

If x = 3 is one root of the quadratic
equation x? — 2kx — 6 = 0, then find the
value of k. [CBSE 2018]

Given quadratic equation is,
x?2=2kx-6=0
x =3 is a root of above equation, then
(3)*-2k(3)-6=0

9-6k-6=0
3-6k=0
3 =06k
31
6 2
e 1
2

If the quadratic equation px? — 2/5 px +
15 = 0, has two equal roots then find the
value of p.

[CBSE OD, Term 2, Set 1, 2015]

The given quadratic equation is,
px2— 2/5px +15=0
This is of the form
ax’>+bx+c=0
Where,a=p, b= —2\/§p, c=15
D =b?* - 4ac
= (-25p)* —4xpx15

we have,



=20p? — 60p

-1
—20p (p - 3) Ans. Sincex= > isa solution of 3x2+2kx—3=0,
For real and equal roots, we must have: it must satisfy the equation.
2
D=0, 3x( 1] +2k[-L)-3 0
= 20p (p-3)=0 2 2
= p=0,p=3 - 3 k-3-0
p =0, doesn’t satisfy the given equation. 4
Hence, 3 is the required value of p. 3
1 = k=—-3
Q. 6. If x= 5 is a solution of the quadratic 4
equation 3x? + 2kx — 3= 0, find the value - k= =2
of k.  [CBSE Delhi, Term 2, Set 1, 2015] 4
= Short Answer Type Questions-| (2 marks each)
Q. 1. Find the value of p, for which one = 24p = 8p?
root of the quadratic equation - 8p% —24p =0
px?. — 14x + 8 = 0 is 6 times N 8p(n—3)=0
the other. [CBSE OD, Term 2, Set 1, 2017] PP =)=
Ans = Either 8p=0=p=0
Given equation is px* — 14x + 8 =0 or _ p=3 =(.)‘:>P'=3 o
Let one root = For p =0, given condition is not satisfied
7 -3
th ther root = 6 P
en omerteo ocb Q. 2. Find the roots of the quadratic equation
Sumofroots=—;; J2x2+ 7% + 542=0.
[CBSE Delhi, Term 2, Set 1, 2017]
o+ 60 = —(-14) Ans. Given quadratic equation is,
P V232 +7x+542 =0
o 14 = V222 4+ 5x +2x +52 =0
o= —
p [Splitting middle term]
2 = x(\/§x+5)+x/§(\/§x+5)=0
or a== (1)
p = (V2x+5) (x++2) =0
Product of roots = é 5 73
= X=—F7= 0rx=-—+/2
o J2
(a) (6a) = — -5
H ts are — and —v2.
Z ence roots are 7 an
60> = ” (i) Q. 3. Find the value of k for which the equation
Putti lue of o £ ) x%+ k(2x + k —1) + 2=0 has real and equal
utting value of a from eq. (i), roots. [CBSE Delhi, Term 2, Set 1, 2017]
Ans. Given equation is,

2
{3
p
4
.

pZ

= 6 =

8
p
8
p

+k2x+k-1)+2=0
= x2+2kx+k(k-1)+2=0
Herea=1,b=2kand c=k(k—-1)+2



Ans.

Ans.

For real and equal roots
b*—4ac=0

= (K2 - 414k (k-1)+2) =0

— M4 (R-k+2)=0

= 4k? —4k> + 4k -8=0

= 4k =8
8

= k===2
4

. Solve forx: /2x+9 +x=13

[CBSE OD, Term 2, Set 2, 2016]

We have, \/2x +9 +x =13.
= V2x+9 =13 -x
On squaring both sides,
(V2x+9)* = (13 - x)?
2x +9 =169 + x> — 26x
x2—28x+160=0
x*—20x —8x +160=0

x(x—-20)-8(x—-20)=0

(x-8)(x-20)=0

x=20o0r8

- x =8 (As x =20 doesn’t satisfy the given
equation)

R

. If -5 is a root of the quadratic equa-

tion 2x2 + px —15 = 0 and the quadratic
equation p(x? + x) + k = 0 has equal roots,
find the value of k.

[CBSE OD, Term 2, Set 1, 2016]

Given, -5 is aroot of 2x* + px —15=0

then, A(=5) =2(-5)? + p(-5) = 15=0
= 50-5p-15=0
= 35-5p=0

= 5p =35
p=7
Now, putting the value of p, in, p (x> + x) +
k=0

weget 7x2+7x+k=0
Now, D=b*-4ac=0
(- the equation has the equal roots)
then, 49 - 28k =0
= 28k =49
k= B_7
28 4

. Solve forx: v6x+7 —(2x-7)=0

[CBSE OD, Term 2, Set 3, 2016]

Ans.

Q. 7.

Ans.

Q. 8.

We have, 6x+7 —(2x-7)=0
N6x+7 =(2x - 7)

On squaring both sides,
(Vox+7 )2 =(x-7)?
6x + 7 = 4x? + 49 — 28x

4x2+42 - 34x =0
2x>—-17x+21=0
2x2—14x-3x+21=0
2x(x-7)-3(x-7)=0
2x-3)(x-7)=0

L A

- Zor7
X 201'

- x=7(asx=3/2 doesn’t satisfy the given
equation)

If x = % and x = -3 are roots of the qua-

dratic equation ax? + 7x + b = 0, find the
values of a and b.
[CBSE Delhi, Term 2, Set 1, 2016]

The given polynomial is,
p(x)=ax>+7x+b

p(3)=a(2)2+7(3) +b=0
3 3 3
= —_+_=+4+b=0 .00

and, p(-3)=a(-3)*>+7(-3)+b=0
= 9%-21+b=0
Solving equation (i) and (ii), we get
4a+42+9b=0
81a—-189+9b=0
_ 4

-77a+231=0

...(i)

=

Putting a = 3 in equation (ii), we get
93)-21+b=0

= b=-6
a=3andb=-6
Solve the following quadratic equation
for x:

4x + 4bx — (a®> - b?) =0

[CBSE OD, Term 2, Set 1, 2015]



Ans. The given equation is Ans. We have, x> — 2ax — (4b*> —a%) =0

4x2+4bx—(a2—b2):0 (1) = X2_Dax+a2—4b2 =0
Comparing equation (i) with quadratic - (x—aP— @b =0
equation
Ax?+Bx +C=0, we get (x—a+2b) (x-—a-2b)=0
A=4,B=4b,C=—(a*-1?) = x=a-2bora+2b
By quadratic formula Hence, x=a-—2borx=a-+2b
_ —B++/B?—4AC Q. 10.Solve the following quadratic equation
*= A for x:
4x* — 4a’x + (a* - b*) = 0.
L L —4bE\16b% + 4x4x(a® - b?) [CBSE Delhi, Term 2, Set 1, 2015]
2x4 Ans. Wehave 4x*—4a’x+ (a*-bH=0
2 2 2 = 4x? — 4a’x +a*) - b* =0
_ . —4bx+160* + 164> ~ 16D ( )
3 = (2x —a?)? - (b*)?>=0
_4b+4a = (2x-a*+b)(2x-a*>-b?)=0
= x=—
8 a>-b* _ a?+b?
bia = or 5
= x= 2_
Q. 11. Solve the following quadratic equation
~b—a a+b for x:
Therefore, X= = - —
2 ( 2 ) 9x2 —6b*x — (a* - bY) =0
—b+a a—b [CBSE Delhi, Term 2, Set 3, 2015]
ot = ) Ans. We have, 9x% — 6b%x — (a* - b*) =0
2 _ a2 4y _ 4 _
Hence,x:—(—a+b)andx=—a_b. (Ox" - 6b%x + ) - "= 0
2 (Sx _ bZ)Z _ (1/'[2)2 =0
Q. 9. Solve the following quadratic equation Bx-b*+a>)Bx-b*-a?)=0
fOI‘ X: 2 2 2 2
x?—2ax — (4b*—a®) =0 xzb ¢ orb 4
[CBSE OD, Term 2, Set 3, 2015] 3 3
= Short Answer Type Questions-lI| (3 marks each)
Q.1. Inaflight of 600 km, an aircraft was slowed 600 h
down due to bad weather. The average ~ (x-200) ours

speed of the trip was reduced by 200 km/

hr and the time of flight was increased by < According to the question,

30 minutes. Find the duration of flight. 600 600 1
[CBSE OD, SET 1, 2020] = v-200 x 2
Ans. Let the original speed of the aircraft be x
1 1 1
km/hr. = - =
600 x—-200 x 1200
So, time taken to cover 6000 km = — hours
x N x—(x-200) 1
Now, Reduced speed = (x — 200)km/hr. x(x-200) 1200
So, time taken to cover 600 km at reduced 200 1

speed = 2 —200x = 1200



Q. 2.

Ans.

x% —200x = 240000
x? —200x — 240000 =0
x% - 600x + 400x — 240000 =0
x(x — 600) + 400 (x —600) =0
(x — 600) (x +400) =0

x—-600 =0
x+400 =0

x =600 or —400
x =600

["." speed cannot be negative]

S R

U

Original speed of aircraft = 600 km/hr

600
- Original duration of flight = %00 1 hour

And, Increased duration of flight

= (1 + l) hours
2

=1.5 hours. Ans.
Solve £ : 1 1.1 4,7
olve for x : Y x+7—30,x¢— , 7.
[CBSE OD, Set 1, 2020]
Solution: 1 _ 1 =E
x+4 x+7 30
x+7-(x+4) 11
= _— =
(x+4)(x+7) 30
3 11
- =

2 +11x+28 30

= 11x2 + 121x +218 =0

~121+4/(121)2 — 4x11x 218
x =
2x11

~ —121++/5049
- 22

Ans.

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. [CBSE OD, Set 2, 2020]

Let the speed of the slow train be x km/hr.
Speed of fast train = (x + 10) km/hr
Distance
Speed

= X

We know, Time =

Ans.

.. Time taken by slow train to cover 600 km
600
x

Time taken by fast rain to cover 600 km
600

x+10

Given,

Time taken by slow train — Time taken by fast
train =3 hours

600 600 _
= x  x+10
600x + 6000 —600x _
= x(x+10)

6000
= x(x+10) =3
2000

= x(x +10)

= x%+10x — 2000 =0
= x%2+ (50 - 40)x — 2000 =0
= x%+50x —40x - 2000 =0
= x(x+50)—-40 (x +50) =0
= (x —40) (x +50) =0
= x =40 or x =—50 (Rejected, as speed cannot
be nagative)

Speed of slow train =40 km/hr
And, Speed of fast train =50 km/hr Ans.
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.

[CBSE Delhi, Set 2, 2020]
Let the original speed of the train
=x km/h

Total distance to be covered =480 km.

According to the question,

480 480 _ 3
(x-8) «x
480x —480(x—8) _
x(x —8)
480x — 480x + 3840
= 5 =3
x° —8x

= 3840 = 3(x2 - 8x)



Ans.

Q. 6.

= 3x? —24x - 3840 =0
= x?—8x-1280 =0
= x?>-40x+32x-1280 =0
= (x—40) (x+32) =0

= (x—40)=0,0or (x +32) =0
= x =40 or x = - 32 (Neglected)
- Original speed of the train is 40 km/h. Ans.
A man can row a boat downstream 20 km
in 2 hours and upstream 4 km in 2 hours.
Find his speed of rowing in still water.
Also find the speed of the stream.

[CBSE Delhi, Set 3, 2020]
Let speed of the stream be x km/hr
speed of the boat in still water be y km/hr.
Speed of the boat upstream = (y — x) km/hr
speed of the boat downstream = (y + x) km/

hr
For downstream motion :

20
y+x
or y+x=10 ..(1)
For upstream motion :
LI 2
y—x
or y—-x=2 ...(ii)
On adding equation (i) and (ii), we get
2y =12
= y=6
Putting y = 6 in equation (i), we get
6+x=10
x=4

.. Speed of the stream =4 km/hr
Speed of the boat in still water = 6 km/hr

Ans.

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.

[CBSE OD, Set 1, 2019]

Ans. Given, equationisx?+px+16=0
This is of the form ax? + bx + ¢ =0
where,a=1,b=pandc=16
: D = b? - 4ac
= p2 —4x1x16
=p*—64
for equal roots, we have
D=0
pr—64=0
p? =64
p=+8
Putting p = 8 in given equation we have,
x> +8x+16=0
(x+4)2=0
x+4=0
x=—4,-4

Now, putting p = — 8 in the given equa-
tion, we get

x> -8x+16=0
(x-4)*=0
x=4,4
. Required roots are — 4 and —4 or 4 and 4.

Solve for x:
x2+5x—(@®>+a—-6)=0
[CBSE OD, Set 2, 2019]
Taking (a* +a — 6)
=a’+3a—-2a-6
=a(a+3)—2(@a+3)
=@+3)(@@-2)
. x> +5x—(@a+3)(@a-2)=0
>+@+3)x-@-2x-@+3)(@a-2)=0
x[x+@+3)]-@-2)[x+@+3)]=0
(x-a+2)(x+a+3)=0

x—a+2=0andx+a+3=0

Q. 7.

Ans.

Hence,
x=a-2 and x=—(+3)

Required values of x are (a — 2), — (a + 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 from the usual speed. Find

its usual speed.

[CBSE 2018]
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Ans.
Let the usual speed of plane be x km/h.
Increased speed = (x + 100) km/h.

.. Distance to cover = 1500 km.

Time taken by plane with usual speed

_ 1500 hr
x
Time taken by plane with increased speed
1500
~ (100+x)
According to the question,
1500 1500 30 _1 Q. 9.
x (100+x) 60 2
1
1500 l:l— L :|= -
x x+100] 2
Ans
ool x+100—-x | _1
(x)(x+100)| 2

1500x100 _ 1

x2+100x 2
x2 + 100x = 300000

2 +100x — 300000 = 0
x2 + 600x — 500x — 300000 = 0
x(x + 600) — 500(x + 600) = 0
(x + 600) (x — 500) =0

Either x+600=0

x=-600 (Rejected)
or x—-500=0

x =500

.. Usual speed of plane = 500 km /hr.
If ad # bc, then prove that the equation

@2+b?) x*+2(ac+bd) x+ (c?+ d?) =0 has
no real roots.
[CBSE OD, Term 2, Set 1, 2017]

Given, ad # bc
(@ + b?) x> + 2(ac + bd)x + (2 +d*>) =0
D =b? - 4ac




Q. 10.

Ans.

Q. 11

Ans.

= [2 (ac + bd)]? - 4 (a*> + b?) (¢* + d?)
=4 [a%c* + b?d? + 2abcd]
— 4 (a2c? + a?d? + b*c? + bd?)
= 4 [a*c® + b?d? + 2abcd — a*c* — a?d? —
b?c® — b?d?]
=4 [— a?d? — bc? + 2abcd]
= — 4 [a%d? + b?c* — 2abcd]
=— 4 [ad — bc]?
= D isnegative
Hence given equation has no real roots.
Hence Proved.

If the roots of the equation (c* — ab)x?
—2(a® — bc) x + b* — ac = 0 in x are equal,
then show that either a = 0 or a3 + b3 + ¢3
=3abc. [CBSE OD, Term 2, Set 2, 2017]
(¢ — ab)x? — 2(a* — bc)x + b*> —ac =0

For equal roots, D=0
= [-2@@?®-bo)]> - 4(c* — ab) (b* —ac) =0
= 4[a* + b?c? — 2a%bc] — 4[b*c? — ac® — ab®

+a’bc] =0
= 4[a* + b*c? — 2a%bc — b*c® + ac® + ab®

—a’bc] =0
= 4a[a® - 3abc + 2+ b3 =0
Either 4a=0or a®+b3+c®—3abc=0

a=0ora+b®+c®=3abc. Hence Proved.

If the roots of the equation (a® + b?) x2 —

2(ac+bd)x + (c*> + d*) = 0 are equal, prove
c

that 2=5,
b d
[CBSE OD, Term 2, Set 3, 2017]
(a® + b?)x? = 2(ac + bd)x + (> +d*) =0
For equal roots, D =0
[ 2 (ac + bd)]> — 4(a®> + b?) (> +d*) =0
= 4(ac + bd)? — 4(a’c® + a®d? + > + P*d?) =0
= 4[a’c* + b*d* + 2abcd — a*c* — a*d?
+b%c? + b2’ =0
= —4[a?d? + b*c? — 2abcd] = 0

= ~4(ad — bc)>=0
—4#0so0, (ad —bc)>=0

= ad —bc=0
= ad = bc
a_c
b d

Hence Proved.

Q. 12.If the equation (1 + m?)x? + 2mcx + ¢* — a?

Ans.

= 0 has equal roots then show that
c?=a’(1 + m?).
[CBSE Delhi, Term 2, Set 1, 2017]

The given equation (1 + m?)x? + 2mcx + ¢
— 2% =0 has equal roots

Here, A=1+m?% B=2mc, C=c?-a®
For equal roots, D =0=B? - 4AC

= (2mc)? —4(1 +m?) (> a®) =0
= 4m?c? — 4(c* — a® + m*c* —m?a®) =0

= m2c® — %+ a% — m2c® + m%a®=0
= ~c+a*(1+m?) =0
= c? =aX(1+m?

Hence Proved.

Q. 13.Solve for x:

Ans.

1 1 2

G-Dx-2) (x-2)(x-3) 3 7 V%3

[CBSE OD, Term 2, Set 1, 2016]
We have,

1 . 1
(x-D(x-2) (x-=2)(x-3)
3x-3)+3(x-1)=2(x-1) (x —2) (x - 3)

3x-9+3x-3=2(x—-1) (x—-2) (x—3)
6x—-12=2(x-1) (x—2) (x - 3)
6(x—2)=2(x-1)(x—2) (x—3)

_2 14123
3

3=(x-1)(x-3)
3=x>-3x-x+3
x> —4x=0
x(x-4)=0
x=0or4

Q. 14.If the roots of the quadratic equation

Ans.

(a-b)x*+ (b -0x+ (c — a) =0 are equal,
prove that2a=b +c.

[CBSE OD, Term 2, Set 2, 2016]
By comparing the
with ax? + bx +c¢=0
A=a-b,B=b-¢c,C=c—a
Since the roots of the given quadratic
equation are equal.
then, D= (b—c)>-4(c—a)(a—b)=0

= b*+c*-2bc—4(ac—a?>—-bc+ab)=0

given equation



= b? + 2 — 2bc — dac + 4a? + 4bc — 4ab =0

= (b + ¢ + 2bc) — 4a(b + ¢) + 4a> =0

= (b+c)>—4al+c)+(2a)*>=0
= (b+c)-2a)=0
= b+c—-2a=0
ie. 2a=b+c

Hence Proved.

Q. 15.Three consecutive natural numbers are

Ans.

such that the square of the middle num-
ber exceeds the difference of the squares
of the other two by 60. Find the numbers.

[CBSE OD, Term 2, Set 3, 2016]

Let the three consecutive natural numbers
be x,x+1and x + 2.

According to the given condition,
(x+1)> = [(x +2)> - x?] =60

= x> +2x+1-4-4x=60

= x*—2x-63=0

= x> —9x+7x-63=0

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

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

: x=9or-7
x=9

(neglect x =-7)
.. Numbers are 9, 10, 11.

Q. 16.Solve for x:

Ans.

2x + 1 3x+9
x—3 2x+3 (x—3)(2x+3)
[CBSE Delhi, Term 2, Set 1, 2016]

We have,
2x 1 3x+9

=0,x#3,-3/2

=
|
W

+ + = -
23 (o3 2xr3) ¥FHTI2

= 2x2x+3)+(x—=3)+(Bx+9)=0
= 4x>+6x+x-3+3x+9=0
= 4x*> +10x+6=0
= 2x>+5x+3=0
= 2x2+2x+3x+3=0
= 2x(x+1)+3(x+1)=0
= (2x+3)(x+1)=0
-3
= x:—l,?

x=—1 [.Given x #-3/2]

Q. 17.Solve for x:

Ans.

x+1 x-2 2x+3
+ =4- ;X
x—1 x+2 x—2
[CBSE Delhi, Term 2, Set 2, 2016]
We have,

x+1 x—2:4_2x+3
x—-1 x+2 x-2
N (x+D(x+2)+(x=2)(x-1)
(x=D(x+2)
~ 4x-2)-(2x+3)
B x-2
= (x-2)[P+x+2x+2+x>-2x—x+2]

=[4x -8 -2x-3](x* +x - 2)

#1,-2,2

;xz1,-2,2

= (x-2) (2> +4)=2x - 11)(x*> +x - 2)
= 23 +4x —4x? -8 =2x3+2x% —4x
—11x% - 11x + 22
= 4x — 4x> — 8 = — 9x2— 15x + 22
= 5x2+19x-30=0
= 5x2+25x-6x-30=0
= 5x(x+5)—-6(x+5)=0
= BGx-6)(x+5)=0
= x=—5,E
6
x=-5 orx=§
6

Q. 18.Solve the following quadratic equation

Ans.

for x:

28 10
a+b a

[CBSE Delhi, Term 2, Set 3, 2016]
We have,
x? +(—a +—a+b)x +1=0

a+b a
a a+b
= Wt ——x+——x+1=0
a+b a

a a+b a
= x| x+ + X+ =0
( a+b) a ( a+b)

~ _ L_(a+b)
a+b a
e O e (a+Db)
a+b a



Q. 19.Solve for x:
V3x? -242x-23 =0
[CBSE OD, Term 2, Set 1, 2015]
Ans. We have, V3x2=22x-23 =0

= V3x2 =3V2x +/2x-243 =0
= V3x(x=6)+~2(x=/6) =0
= (V3x+2)(x—/6) =0

= X= —\/g or V6
Q. 20.Solve for x:

2x% +6/3x—60 =0
[CBSE OD, Term 2, Set 2, 2015]
Ans. Consider the given equation
2x% +6+/3x-60 =0
=N x? +3/3x-30 =0 ...(i)
Comparing equation (i) with
ax*>+bx +c=0
We get a=1,b= 33, c=-30.
By quadratic formula

_ —b++b? —4ac

X

2a
e —34/3 £/27 +120
- 2
—3/3 £4/147
X=—"F"""
2

=7 Long Answer Type Questions

Q.1. It can take 12 hours to fill a swimming
pool using two pipes. If the pipe of larger
diameter is used for four hours and the
pipe of smaller diameter for 9 hours, only
half of the pool can be filled. How long
would it take for each pipe to fill the pool
separately? [CBSE OD, Set 1, 2020]

Solution : Let the time taken by pipe of larger
diameter be x hours and the time taken by the
pipe of smaller diameter by y hours.

So, amount of water filled by pipe of larger

diameter in 1 hr = —
x

and amount of water filled by pipe of smaller

diameterin 1 hr = 1

y

33 /147

Hence value for x = >

Q. 21.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.
[CBSE Delhi, Term 2, Set 1, 2015]

Ans. The given equation can be written as

(k+1)x>-2(k-1)x+1=0
Since the equation has equal roots
4(k-1)2-4(k+1)=0

= 4R+ 1-2K—4k+1)=0
= 4k> +4 -8k —4k—-4=0
= 4k* - 12k =0
- 4k(k—3)=0
= k=0,3

.. Non-zero value of k is 3.

And the equation becomes,

42— 4x+1=0
= (2x-1)>=0
1
= X ==
2
11 , .
X=5 which are the required roots of

the given equation.

(4 marks each)

.. According to the question,

1 1 1

;‘4‘; = E ..(1)

Now, amount of water filled by pipe of larger

diameter in4 hr = —
x

and amount of water filled by pipe of smaller

9
diameter in 9 hr = —
...(i)

1
Consider — =gand — =b
X y

So, by equation (i)



Ans.

a+b = l
12
12a+12b =1 ...(iii)
and, by equation (ii)
1
4a+9b = >
= 8a+18b =1 ...(iv)

Multiplying equation (iii) by 2 and equation (iv)
by 3 and then subtracting them, we get

240 +24b =2
24a+54b =3
-30b =-1
b 1
= -
30

Putting the value of b in equation (iii), we get

12a+12(ij =1
30
2
12a+—= =1
= 5
2
12a=1-—
= a s
12 3
= a=—
5
1
= = —
70
1
a=—=>x=20hr
x
and b=—=y=30hr

Hence, the larger diameter pipe would take 20
hours and the smaller diameter pipe would take

30 hours to fill the pool separately. Ans.

Q. 2. 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. [CBSE OD, Set 1, 2019]
Let Arun marks in Hindi be x and marks
in English be .
Then, according to question, we have
x+y=230
(x+2)(y-3)=210

(i)
...(ii)

Ans.

from equation (i), put x = 30 — y in equation
(i)
(B0 -y +2)(y—-3)=210
(32 - y)(y -3) =210
32y —96 — >+ 3y =210
y? — 35y + 306 =0
y?>—18y—17y+306=0
y(y—-18)-17(y - 18)=0
(y-18)(y-17)=0

y=18,17
Put y =18 and 17 in equation (i), we get
x=12,13

Hence his marks in Hindi can be 12 or 13
and in English his marks can be 18 or 17
respectively.

. The total cost of a certain length of a

piece of cloth is I 200. If the piece was
5 m longer and each metre of cloth costs
% 2 less, the cost of the piece would have
remained unchanged. How long is the
piece and what is its original rate per
metre? [CBSE OD, Set 2, 2019]

Let the original length of piece of cloth is
x m and rate of cloth is ¥ y per metre.

Then according to question, we have

xxy =200 (1)
and if length be 5 m longer and each metre
of cloth be ¥ 2 less then

(x+5)(y—2)=200
xy — 2x + 5y — 10 = 200 ...(id)
On equating equations (i) and (ii), we have
xy=xy—2x+5y—-10
= 2x-5y=-10 ...(1ii)
200

= 2x-5x —=-10
X

( y= 200 ¢ om equation (i))
X

= 2 1000 _ 4
x

= 2x%—1000 = — 10x

= 2x%+10x — 1000 =0

= x%+5x - 500=0

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

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



Ans.

(x+25)(x—-20)=0
x=20
(x # =25, length of cloth can never be
negative)

x xy =200
20 x y =200
y=10

Thus, length of the piece of cloth is 20 m
and original price per metre is ¥ 10.

. Two water taps together can fill a tank in

1% hours. The tap with longer diame-

ter 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.

[CBSE Delhi, Set 1, 2019]

Let the tap A with longer diameter take
x hours and the tap B with smaller diam-
eter take (x + 2) hours to fill the tank.

- Portion of tank filled by the tap Ain 1 hr.
1

x
and Portion of tank filled by the tap B in
1 hr.

1
xX+2

Portion of the tank filled by both taps in
1 hr.

1 1
=—+
X x+2

X+2+x
x(x+2)
Time taken by both taps to fill the tank

:1Z hrs:E hrs
8 8

. Portion of the tank filled by both in 1 hr.

_ 8
15
According to question,

2x+2 8
x(x+2) 15
2(x+1) 8
x(x+2) T 15
15x + 15 = 4x + 8x

4x* - 7x-15=0

4x2 - 12x +5x—-15=0

Q. 5.

Ans.

4x(x -3)+5(x-3)=0
(4x+5)(x-3)=0
= 4x+5=00rx—-3=0

-5
=—,3
=X 4

Since, time can not be negative hence, x =3

Hence, the time taken with longer diam-
eter tap = 3 hours

and the time taken with smaller diameter
tap =5 hours.

A boat goes 30 km upstream and 44 km
downstream in 10 hours. In 13 hours,
it can go 40 km upstream and 55 km
downstream. Determine the speed of the
stream and that of the boat in still water.

[CBSE Delhi, Set 1, 2019]

Let the speed of the boat in still water be
x km/h and the speed of the stream be
ykm/h

Then the speed of the boat downstream

=(x+y) km/h
and the speed of the boat upstream
=(x—-y) km/h
44
Given, ——+ =10 (1)
-y Xx+y
and 0+ _q3 (i)
x—y x+y
1
Let =u and =0 ...(1ii)
x—y x+y
. From equations (i) and (ii), we get
30u +44v =10
40u + 550 =13
On solving, we get
1
u=— and v=—
5 11
From equation (iii), we get
1 1
= — and 1 _1
x-y 5 x+y 11
Le., x-y=5 and x+y=11
On solving, we get
x=8 and y=3
Hence, the speed of the boat in still water
=8km/h

and the speed of the stream =3 km/h



Q. 6.

Ans.

Q. 7.

Ans.

A motor boat whose speed is 18 km/
hr in still water takes 1 hr more to go
24 km upstream than to return down-
stream to the same spot. Find the speed
of the stream. [CBSE 2018]

Given, speed of motor boat in still water =
18km /hr.

Let speed of stream = x km/hr.

.. Speed of boat downstream = (18 + x)
km/hr.

And speed of boat upstream = (18 — x)
km/hr. o4

Time of the upstream journey = 18-7)

24
Time of the downstream journey = m

According to the question,
24 24 1
(18-x) (18+x)

24(18+x)-24(18-x) _4
(18—x)(18 +x)

24x18+24x—24x18+24x

324 —x? -1
48x
324-x%
= 48x =324 — x?
= x> +48x —324=0
= x% +54x — 6x —324=0
= x(x +54) — 6(x+54)=0
= (x+54)(x—6)=0
Either x+54=0
x=-54
Rejected, as speed cannot be negative
or x—-6=0
x=6

Thus, the speed of the stream is 6 km/hr.

A train travels at a certain average speed
for a distance of 63 km and then travels
at a distance of 72 km at an average
speed of 6 km/hr more than its original
speed. If it takes 3 hours to complete
total journey, what is the original
average speed? [CBSE 2018]

Let original average speed of train be
x km/hr.

.. Increased speed of train = (x + 6) km/hr.

Q. 8.

Ans.

Time taken to cover 63 km with average
speed

63
= — hr.
X

Time taken to cover 72 km with increased
speed

72
= (xt6) T
According to the question,
@, 7 _
x x+6
N 63(x+6)+72(x) _3
(x)(x +6)
. 63x+378+72x _ 5
X% +6x

= 135x + 378 = 3(x? + 6x)
= 135x + 378 = 3x2 + 18x
= 3x%+18x-135x - 378 =0

= 3x*-117x - 378 =0

= 3(x? - 39x — 126) =0

= x> —39x -126=0

= x> —42x +3x-126=0

= x(x—42)+3(x—-42)=0

= (x—42)(x+3)=0

Either x—-42=0

x=42
or x+3=0
x=-3

Rejected (as speed cannot be negative)
Thus, average speed of train is 42 km/hr.

Solve for x:
L, 3 .5 hen-1 4
x+1 5x+1 x+4 5
[CBSE OD, Term 2, Set 1, 20171

. 1.3 _5
ven, x+1 5x+1 x+4
1 5 -3

— — =
x+1 x+4 b5x+1
(x+4)-5(x+1) -3
= (x+1)(x+4) 5x+1
x+4-5x-5 -3

- ATR2TOXTY

x> +5x+4  Bx+1



Ans.

(-4x-1) -3

2 +5x+4 m

= (4x + 1)(5x + 1) =3(x2 + 5x + 4)
= 20x% +4x +5x +1=3x%+15x + 12
= 17x2—6x-11=0

= 17x2-17x+11lx-11=0

= 17x(x-1)+11(x-1)=0

- (x—1)(17x + 11) = 0

-11
= x=lorx=—
17

. 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 tofill the tank ?
[CBSE OD, Term 2, Set 1, 2017]

Let tank be filled by one tap in x hrs
and other tap in (x + 3) hrs

Together they fill in 3i hrs = 40 hrs
13 13

1 1
Now, —+ :E
X x+3 40
x+3+x 13
= (x)(x+3)" 40
- 2x+3 - E
x2+3x 40

= 13x2 + 39x = 80x + 120
= 13x* —41x - 120 =0

= 13x2-65x +24x—120=0

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

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

Eitherx -5=00r13x+24=0

x=05,x=-24/13 (Rejected)
One tap fill the tank in 5 hrs
And other tap fill the tank in 5 + 3 =8 hrs

Q. 10. A train covers a distance of 300 km at

Ans.

a uniform speed. If the speed of the
train is increased by 5 km/hour, it takes
2 hours less in the journey. Find the
original speed of the train.

[CBSE OD, Term 2, Set 2, 2017]
Let original speed of train = x km/hr
Increased speed of train = (x + 5) km/hr

Distance = 300 km

According to the question,

300300 _,
x x+5
300(x+5-x) ~

(x)(x +5)

1500 = 2 (x2 + 5%)
1500 = 2x2 + 10x
2x%2 +10x — 1500 =0
x> +5x—-750=0
x% +30x — 25x — 750 = 0
= x(x+30)-25(x+30)=0

ud U Ul

= (x+30) (x—25)=0

Either x +30=00rx-25=0

= x =—-30 (Rejected),
SO x=25

Original speed of train is 25 km /hr.

Q. 11. Solve for x:

Ans

2x+1
x—1
[CBSE OD, Term 2, Set 3, 2017]

1

x—1 =2, wherex=--,1
2

2x+1

+

e (DT Q)

2x+1)(x-1)

2 41-2x+4x7 +1+4x 2
2x? —x-1 _I
S5x%+2x +2=22x*—x-1)
5x% +2x +2=4x2-2x -2
2 +4x+4=0
(x+2)2=0
x=-2,-2

Uy

Q. 12.A takes 6 days less than B to do a work. If

Ans.

both A and B working together can do it
in 4 days, how many days will B take to
finish it? [CBSE OD, Term 2, Set 3, 2017]

Let B can finish a work in x days
s0, A can finish work in (x — 6) days
Together they finish work in 4 days

Now,
1 1 1
_+ = —
x x—-6 4
X—6+x 1
- (x)(x—6) ~ 4
= 4(2x — 6) = x* — 6x
= 8x — 24 = x? — 6x



= x> —14x+24=0
= x2—12x—2x+24=0
= x(x—-12)-2(x-12)=0
= (x=12)(x-2)=0
Either x—12=00rx—-2=0

x =12 or x =2 (Rejected)
B can finish work in 12 days
A can finish work in 6 days

Q. 13.Speed of a boat in still water is 15 km/h.

Ans.

It goes 30 km upstream and returns back
at the same point in 4 hours 30 minutes.
Find the speed of the stream.

[CBSE Delhi, Term 2, Set I, 2017]

Let speed of stream be x.
According to question,
30 30 30
+——=4+
x+15 15-x

60
N 30(15—xz+x+215) _ 9
(15)° —(x) 2
900 9
= 5 = —
225-x 2
- §x900=225—x2
= 200 = 225 — x2
= x2=25
= x=5km/hr

Speed of stream is 5 km/hr.

Q. 14.A boat goes 30 km upstream and 44

Ans.

km downstream in 10 hours. The same
boat goes 40 km wupstream and 55
km downstream in 13 hours. On this
information some student guessed the
speed of the boat in still water as 8.5 km/h
and speed of the stream as 3.8 km/h. Do
you agree with their guess? Explain what
do we learn from the incident?

[CBSE Term 1, 2016]

Let the speed of boat = x km/hr.
Let the speed of stream =y km/hr.
Speed of boat in upstream = (x — y) km/hr.

Speed of boat in downstream = (x + vy)
km/hr.

Time taken to cover 30 km upstream

30
= hrs.

=y

Time taken to cover 40 kmm downstream

44
xX+y
According to the question,

Total time taken = 10 hrs.
30 44 )
=10 ..(i)

_+_
X-y x+y

Now, Time taken to cover 55 km down-

stream

hrs.

=

= 25 hrs
xX+y
Time taken to cover 40 km upstream
_ 40 hrs.
X-y
Total time taken =13 hrs.
40 55 y
+ =13 ...(ii)
X-y x+y
Solving equation (i) and equation (ii),
1 1
Let =u, =0.
xX-y xX+y
Then, 30u +44v =10
and 40u + 550 =13
or 15u +22v = 513 ....(iiii)
and 8u+1lv= 5 .(iv)

Multiplying equation (iii) by 8 and equa-
tion (iv) by 15, we get
120u + 1760 = 40

120u + 1650 = 39
- - — _ [on subtracting]

1v=1
1
= v=—
11
Putting the value of v in equation (iii),
15u+22v=>5
=  15u+22x 1. 5
11
= 15u+2=5
= 15u=3
3
= u=—
15
1
or U=
1
Now, v=1
1 1
. _ =
x+y 11



And U= 1
5
1 1
: — —
x-y 5
= x-y=>5 (Vi)
On solving equation (v) and (vi),
x+y=11
x-y=>5
+ - +
2x=16
or x=8

Put the value of x in equation (v),

8+y=11
= y=11-8
. y:3

The speed of boat in still water =8 km/hr.
The speed of stream =3 km /hr.

Q. 15.Solve for x:

Ans.

1 N 2 _
x+1 x+2 x+4
[CBSE OD, Term 2, Set 1, 2016]

We have,
1 2 4

+ = , X
x+1 x+2 x+4
= (x+2)(x+4)+2(x+1)(x+4)
=4(x+1)(x +2)
= 2+ 2x+4x+8+2 (X% +x+4x+4)
=4(x* +x+2x +2)

= 2+6x+8+2x2+10x+8=4x2+12x + 8

yx#-1,-2,-4

#-1,-2,-4

= 3x2+16x+16=4x2+12x+8
= X2 —4x-8=0
4+16+32
= x= —————
2
- o448 _ 45443
2 2
x=2+ 23

Q. 16.The houses in a row are numbered

consecutively from 1 to 49. Show that
there exists a value of X such that sum
of numbers of houses preceeding the
house numbered X is equal to sum of the
numbers of houses following X.

[CBSE OD, Term 2, Set 1, 2016]

Ans.

Given, the houses in a row numbered con-
secutively from 1 to 49.

Now, sum of numbers preceeding the
number X

_ X(X-1)

And, sum of numbers following the num-
ber X
49(50) X(X-1)

= X
2 2
_ 2450-X*+X-2X
2
_ 2450-X*-X
2

According to the given condition,

Sum of no’s preceeding X = Sum of no's
following X

X(X-1) 2450-X*-X

2 2
= X?-X=2450-X>-X
= 2X? =2450
= X?=1225
X=35

Hence, at X =35, sum of no. of houses pre-
ceeding the house no. X is equal to sum of
the no. of houses following X.

Q. 17. A motor boat whose speed is 24 km/h

Ans.

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 OD, Term 2, Set 1, 2016]

Let the speed of the stream be x km/hr.
Then, speed upstream = (24 — x) km/hr

and speed downstream = (24 + x) km/hr.
Time taken to cover 32 km upstream =

32 hrs.
24 —x
Time taken to cover 32 km downstream
32
= hrs.
24 +x
Time difference = 2 3% —
24-x 24+x

= 32[24+x)-(24-x)]=(24-x)(24 + x)
= 3204+ x-24+%)=576 -2

= 64x = 576 — x?

= x%+ 64x - 576 =0



Ans.

SRR

x*>+72x - 8x—-576=0
X(x+72)-8(x+72)=0
(x+72)(x-8)=0
x=8or—-72
x=8
(As speed can’t be negative)

.. Speed of the stream is 8 km /h.

Q. 18. A rectangular park is to be designed
whose breadth is 3 m less than its length.
Its area is to be 4 square metre more
than the area of a park that has already
been made in the shape of an isosceles
triangle with its base as the breadth of
the rectangular park and of altitude 12
m. Find the length and breadth of the
rectangular park.

[CBSE OD, Term 2, Set 2, 2016]

Let the length of the rectangular park be x
m then, breadth be (x — 3) m.

- Area of rectangular park = x (x — 3) m?

Area of isosceles triangular park

1
:E(x—3)><12m2
=6 (x —3) m?

Acoording to the given condition,

SR R U VR VR U

x(x-3)-6(x-3)=4
x> -3x—-6x+18=4
X2 -9x+14=0
xX2-7x-2x+14=0
x(x-7)-2(x-7)=0

x-2)(x-7)=0
x=2or7 Ans.
x=7m

(As breadth can't be negative)

and

x-3=(7-3)m=4m

Hence, length and breadth of the rectan-
gular park is 7 m and 4 m respectively.

Q. 19.Two pipes running together can fill a

Ans.

tank in 11% minutes. If one pipe takes

5 minutes more than the other to fill the
tank separately, find the time in which
each pipe would fill the tank separately.

[CBSE OD, Term 2, Set 3, 2016]

Let the time taken by the one tap to fill the
tank be x minutes.

then, other pipe takes (x + 5) minutes to
fill the tank.

According to the question,

1,11
x x+5 100/9
N X+5+x :i
x(x+5) 100
= 100(5 + 2x) = 9x(x + 5)
= 500 + 200x = 9x? + 45x
= 9x? — 155x — 500 = 0
= 9x2-180x + 25x - 500 =0
= 9x(x—20)+25(x-20)=0
= (9x +25)(x —20)=0
25
= x=20or ) (Neglect)

x=20

-. Time in which each pipe would fill the
tank separately is 20 mins and 25 mins,
respectively.

Q. 20. A passenger, while boarding the plane,

slipped from the stairs and got hurt. The
pilot took the passengerin the emergency
clinic at the airport for treatment. Due
to this, the plane got delayed by half an
hour. To reach the destination 1500 km
away in time, so that the passengers
could catch the connecting flight, the
speed of the plane was increased by
250 km/hour than the usual speed. Find
the usual speed of the plane.

What value is depicted in this question?
[CBSE Delhi, Term 2, Set 1, 2016]

Let the usual speed of the plane be
x km/h.

. Time taken by plane to reach 1500 km

away = 0 and the time taken by plane

X
to reach 1500 km with increased speed =
1500

x+250

1500 1500 1
Now, - ==

X x+250 2
1500 (x+250—x) — l

x(x+250) 2

= 3000 x 250 = x2 + 250x
= x%+250x — 750000 = 0
= x2 + 1000x — 750x — 750000 = 0

= x (x + 1000) — 750(x + 1000) = 0

=



= (x+1000)(x —750) =0
= x =-1000 or x =750
: x =750
(As speed can’t be negative)
.. Speed of plane is 750 km/h.

Value: it shows his responsibility towards
mankind and his work.

Q. 21.Find x in terms of a4, b and c:
a_, b = 2c ,x#a,b,c
x-a x-b x-c
[CBSE Delhi, Term 2, Set 1, 2016]

We have,

a b 2c
=+ =
x—-b x-c

Ans.

,x#a,b,c

xX—a
=alx-b)(x—c)+bx—a)(x—rc)
=2c(x—a) (x—D)
= a(x? — bx — cx + bc) + b(x? — ax — cx + ac)
=2c(x* — ax — bx + ab)
= ax?* — abx — acx + abc + bx* — abx — bex + abe
= 2cx? — 2acx — 2bex + 2abc
= ax? + bx? — 2abx — acx — bex + 2abc
= 2cx? — 2acx — 2bex + 2abc
= ax? + bx? — 2cx? — 2abx — acx — bex + 2acx

+2bcx =0
= (a+b—2c)x?>+ (—2ab+ac+bc) x=0
= x[(a+b—2c)x + (ac + bc — 2ab)] =0
_o (ac+bc—2ab)
’ a+b-2c

Q. 22.The time taken by a person to cover

150 km was 2% hours more than the time

taken in return journey. If he returned
at a speed of 10 km/hour more than the
speed while going, find the speed per
hour in each direction.

[CBSE Delhi, Term 2, Set 3, 2016]

Ans. Let the speed while going be x km/h
So, speed while returning = (x + 10) km/h
Time taken by a person to cover 150 km
= 150 hours
x
Time taken by a person in return journey
= 10 pours
x+10

Now, according to the given condition,

150 150 5

x x+10 2

150(x+10-x) 5

= x(x+10) 2
= 300 x 10 = 5x(x + 10)
= 3000 = 5x2 + 50x

= 5x% + 50x — 3000 = 0

= x%+10x — 600 =0

= x?+30x—-20x-600=0

= x(x+30) —20(x +30)=0

= (x—20)(x+30)=0

= x=20

or x =-30 (neglect)

Hence, the speed while going is 20 km/h

and the speed while returning is 30 km/h
Q. 23.The diagonal of a rectangular field is 16 m

more than the shorter side. If the longer

side is 14 m more than the shorter side,

then find the lengths of the sides of the
field. [CBSE OD, Term 2, Set 1, 2015]

Ans. D C

A i B

Let [ be the length of the longer side and b
be the length of the shorter side.

Given that the length of the diagonal of
the rectangular field is 16 m more than
shorter side.

Thus, Diagonal=16+b

Since longer side is 14 m more than shorter
side,

o [=14+0b

We know

(Diagonal)? = (Length)? + (Breadth)?
[By Pythagoras theorem]
(16 + b)> = (14 + b)> + b?

= 256 + b? + 32b = 196 + b? + 28b + b?

= b?>—4b—-60=0

= b*-10b+6b-60=0

—b(b—10) +6(b —10) = 0

= (b+6)(b-10)=0

= b=-6o0r+10



As breadth cannot be negative
. Breadth (b) =10 m.
Now length of rectangular field= (14 + b) m
=(14+10) m
=24m

Thus, length of rectangular field is 24 cm
and breadth is 10 m.

Q. 24. A train travels at a certain average speed

Ans.

for a distance of 54 km and then travels a
distance of 63 km at an average speed of
6 km/h more than the first speed. If it
takes 3 hours to complete the total jour-
ney, what is its first speed?

[CBSE OD, Term 2, Set 1, 2015]

Let the average speed of the train be
x km/hr.

Then, new average speed of the train =
(x +6) km/hr

54
Time taken by train to cover 54 km = - hrs

And time taken by train to cover 63 km =

63
(x+6) hrs
According to the question,
s, 6,
x x+6
54(x +6)+63x
= N 7 T =
x(x +6)
= 54x + 324 + 63x = 3x(x + 6)
= 324 + 117x = 3x2 + 18x
= 3x2—99x — 324 =0
= x2-33x-108=0
= x>-36x+3x-108=0
= x(x—-36)+3(x—-36)=0
= (x+3)(x=36)=0
: x=-3or 36
Smce, speed cannot be negative
x =236

so, First speed of train = 36 km/hr

Q. 25. A bus travels at a certain average speed

Ans.

for a distance of 75 km and then travels a
distance of 90 km at an average speed of
10 km/h more than the first speed. If it
takes 3 hours to complete the total jour-
ney, find its first speed.

[CBSE OD, Term 2, Set 2, 2015]

Let x be the initial speed of the bus.

Distance
Speed

As Time =

Thus, we have

575, 90
x x+10
N 3= 75(x +10)+90x
x(x +10)
= 3(x) (x + 10) = 75x + 750 + 90x
= 3x%+ 30x = 75x + 750 + 90x
= 3x2-135x - 750=0
= x> —45x — 250 =0
= x2-50x+5x-250=0
= x(x-50)+5(x-50)=0
= (x+5)(x—-50)=0
= x=-5o0orx=50
Since, speed cannot be negative
So, x =50

Hence, the initial speed of bus is 50 km/hr.

Q. 26. A truck covers a distance of 150 km at a

Ans.

certain average speed and then covers
another200 km atan average speed which
is20km perhourmore than thefirstspeed.
If the truck covers the total distance in
5 hours, find the first speed of the truck.

[CBSE OD, Term 2, Set 3, 2015]
Let the average speed of the truck be
x km/hr.

Then, new average speed of truck

=(x+20) km/hr.
Time taken by truck to cover 150 km =
150
—hrs.

X
and time taken by truck to cover 200 km
= 200 hrs.
x+20
150 200
x  x+20
N 150(x +20)+200x
x(x +20)

= 150x + 3000 + 200x = 5x(x + 20)
= 350x + 3000 = 5x2 + 100x
= 5x? — 250x — 3000 = 0
= x%—50x - 600=0
=  x>-60x+10x-600=0
= x(x-60)+10(x-60)=0
= (x+10)(x—60)=0
: x =-10 or 60
Since speed cannot be negative.
So, x =60

.. First speed of truck = 60 km/hr.



Q. 27.The numerator of a fraction is 3 less than

Ans.

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

29
fraction is 20" Find the original fraction.

[CBSE Delhi, Term 2, Set 1, 2015]

Let the denominator of the fraction be x
x—3

then numerator is x — 3 and fraction is

If 2 is added to both numerator and
denominator then New fraction is

x-3+2 x-1
x+2  x+2
According to the question
x—3+x—1=§
x  x+2 20
(x=3)(x+2)+x(x-1) 29
x(x +2) 20

= 20(x? = 3x + 2x — 6 + x% — x) = 29(x? + 2x)
40x? — 40x — 120 = 29x% + 58x
11x2 - 98x — 120 =0
11x2 - 110x + 12x — 120 =0
1x(x -10)+12 (x - 10)=0
(11x + 12) (x = 10) = 0

Uuuu iyl

x=100r _12 (neglect)
11

10-3
Hence, the fraction is ie., 1
10 10
Q. 28.Solve for x:
23

Ans.

2 + 3 0,-1,2
x+1 2(x-2) 5x YTV T

[CBSE Delhi, Term 2, Set 1, 2015]
2, 3 >
x+1 2(x-2) bx
= 2(10x) (x —2) +3(5x) (x + 1)
=232) (x+1) (x—2)
= 20x(x —2) + 15x(x + 1)
=46(x +1)(x - 2)

We have,

Q. 29.

Ans.

= 20x? — 40x + 15x% +15x

=46(x>+x—2x—2)
= 20x% — 40x + 15x% + 15x = 46x% — 46x — 92
1122 -21x-92=0

-
21++/441+4048
= X=
22
- _Zli\/4489
T
. _21167
T
. e 21+67 or 21-67
22 22
= ﬁor —ﬁ
T 22
x=4or —E
11
Solve for x:
3 4 29 1
+ = ;x=1,-1, —
x+1 x-1 4x-1 4
[CBSE Delhi, Term 2, Set 3, 2015]
We have,
3 .4 2 .11
x+1 x-1 4x-1 4

= 3x-1)@Ex—-1)+4(x+1)(4x-1)
=29(x+1)(x—-1)
= 3(4x? —4dx —x+ 1) + 4(4x* + 4x —x - 1)
—29(x2 - 1)
= 12x% —15x + 3 + 1632 + 12x — 4 =29x*> - 29
28x%2 - 3x —1=29x2-29
x> +3x-28=0
x>+ 7x—4x-28=0
x(x+7)-4(x+7)=0
x-4)(x+7)=0
x=-7or4.

R U R A



