Quadratic Equations

2016
Short Answer Type Questions | [2 Marks]

Question 1.
If x= 2/3 and x = — 3 are roots of the quadratic equations ax? + Ix + b = 0, find the values of a

and b.
Solution :
Given quadratic equationis ax’* + 7x + b = 0 ()
2\ 2
a(g) + 7(3-)+b =0 - [exs= % is the root of equation (i)]
= ia +AE +b =0
9 3
= - BERED 0 > da+%+42=0 (i)
a(-3)* + 7(- 3H+b =0 [+ x = -3 is the root of equation (i)]
= 9a +b-21 =0 (i)
Putting the value of b from (iii) in (i), we get
4g +9[21-9a] +42 = 0
= 4a +189-8la+42 =0
= 231-T7a = 0
= 77a = 231
= a =73
Putting @ = 3 in (iii), we have
27+b = 21
= b=-6
a =3b=-6 *
Question 2.

If- 5 is a root of the quadratic equation 2x2 + px -15 = 0 and the quadratic equation p(£ + x)
+ k = 0 has equal roots, find the value of k.
Solution :

-» — 5 is the root of the quadratic equation 2x* + px - 15 = 0

= 2(-5 +p(-5)-15 =0
= 50-5p-15=0 = 35-5p=0
= p =35 = p=17
Now, given that equation p(x* + x) + k = 0 has equal roots
ie. 7(* +x) + k = 0 has equal roots
ie. 7+ Tx+k = Ohas equal roots
= T-4xTxk =0 [+ For equal roots, D = 0, i.e. b* - 4ac = 0]
= 1(7-4k) = 0
= k = 7
4
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Question 3.
Solve for x: /2r +9 + x = 13.

Solution :
V2c+9 +x=13 :
= V2649 = (13-x)

Squaring both sides, we get

= 2c+9 = (13-x)

= 2%+ 9 = 169-26x +x?
= x*-28 +160 = 0

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

= x=20o0rx=8
= x = 8[asx = 20 does not satisfy the equation]
Question 4.

Solve for x 1V3x2-2v2x-2v3=0 = 0.

Solution :

Veix+7 - (2x-7) =0

= x+7 = 2x-7

Squaring both sides, we get

= 6x+7 = (2-7)
= 6r +7 = 4x* 28« + 49
= -3 +42 = 0
= 27 -17x+21 = 0
= 20 -14c-3x +21 = 0
= 2(x=-7)-3x-7) = 0
= (x-3)x-7) =0
= x = 70rx==§-
2
= x = T[asx = %does not satisfy the equation|

Question 5.
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.
Solution :

Let ones digit of number = x
Let tens digit of number =y
". Number will be = 10y + x
According to question,
= 10y +x = 4(x +y)
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= 0y +x = &+ 4y
-6 =0
x-y =0 = x=% (1)
and 10y +x = 3y (i)
Putting x = 2y from (i) in (i), we get,
Wy+2 =32y = 1y=6" = y=2
and x=12 = x=4 (vy=2)

The required number = 10(2) + 4 = 20 + 4 = 24.

Question 6.
Solve for x:V3x2 — 2v2x-2v/3=0

Solution :
S32-2/2x =243 =0 = 377 +/2x-3V/2x-2V3 =0
:x(ﬁx+ﬁ)—f€(ﬁx+ﬁ) 0 = (ﬁx+ﬁ)(x—«f'€}={]

-2 V3 _ /6 V3

X = ——andx =
/3 /3 3
Question 7.
1 1
1 - =_,x#3’—50
x-3 x+5 6
Solve for x:
Solution :
1 1 =l;x:3,—5
x-3 x+5 6 ‘
(x+5)-(x=3) _ 1 - x+5—x+3=1
- x-3)@+5) 6 P+2-15 6
= 8x6=x+2%-15 = xX+22u-15=48
= P +2x-63 =0 = (x+9x-7)=0
= x=Torx=-9
Short Answer Type Questions Il [3 Marks]
Question 8.
2x 1 x+9 3 3
+ + =0, -r# ' =
x-3 2x+3 (x-3)(2x+3) 2
Solve for x:
Solution :
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o 1 I+ 9 22+ +x=-3)+(3x+9)
+ + =0 = =0

=3 2x+3 (x-3)(2r+3) (x-3)(2x+3)
= W+ +x-3+X+9=0 = 4+ 1k +6 =0
= 2W+5x+3=0 = 22+ 2 +Xx+3 =0
= Zx+1)+3x+1) =0 = (x+1)(2x+'3)=0
= x+1 =0 or zx+3.=(] .
= x =—10rx=§ ( given,x#?)

Lo -3
It is given that x # 3
Hence, solution of the given equationisx =—1.

Question 9.

x+1 x-2 2x+3
+ =4__; y Ty
x-1 x+2 x-2 x#1,-2,2

Solve for x:

Solution :
x+1 x-2 2+3
+ = 4
x-1 x+2 x=2
x+1 x-2 2x+3
+ +
x-1 x+2 x-2
. E+DE+2) -2+ @x-2) x 1)+ (2c +3) (x = 1) (x + 2) 4
E-DE+2)x-2) -
SE+DE -+ @-1) " +4-) + (20 +3) (P +x-2) = d(x - 1) (* - 4)
= P+ P-4+ AP A+ Ao+ 28 + 20 A+ I+ -6 =4O — AP + 4)
SO A -4+ -5 + B4+ 20 + 5P —x -6 = 4 - - dx + 4)
' + 2% + - 14

= =4

s = 4’4’ - 16x + 16
= 24+ 19%-30 = 0
= S 4+ 25c-60-30 = O
= Sx(x +5)-6(x +5) =0
= (x+5)(5x-6) = 0
= x+5=00r5%-6=0
= .\r=+5m-:t:=E
5

Thus, solutions of given equation arex = -5 andx =

wnan

Question 10.
Solve the following quadratic equation for x:

x=+(L+a+b
a+b

)x+l=ﬂ

Solution :
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x2+(—-a—+a:b}x+1 =10

a+b
2 ( a a+b)x a )(a+b
= X+ + + =1
a+b a (a+b a )
2 a a+b a \fa+by _
= 7 +(a+b)x+( a )x+(a+b)( a )_0
= * x[x-n- d +(a+b)x+ a =0
a+b a a+b|
( a )( a+b)
= x+——Jx+ =
a+b a
= x+—2- =0 or x+a+b=0
a+b
- ~-{e) o422
a+b a
Question 11.
LU S PR
(x=1)(x=-2) (x-2)x-3) 3
Solve for x:
Solution :
1 + 1 = E,x;l,Z,B
(-Dx-2) x-2)x-3) 3
_ x=3+x-1 _2 (2x-4) _2
x-Dx-2)(x-3) 3 x-DE-2)(x-3) 3
2(x-2) _ 2
x-Dx-2)x-3) 3
= 3=(x-1)x-3) = ¥-4x+3=3
= P-dxr =0 = x(x-4)=0 = x=0o0rx=4
Question 12.
If the roots of the quadratic equation (a — b)x? + (b — c)x + (c — @) = 0 are equal, prove that
2a=b+c.
Solution :

(a-by* + (b-cx+ (c-a)=0
For equal roots, discriminant, D = 0
(b-c)’ -4a-b)c—-a)=0

f—

= b® - 2bc + ¢’ —4(ac—a’ —bc + ab) = 0

= b% - 2bc + c* —dac + 4a® + 4bc —4ab = 0

= da® + b® + c* —4dab + 2bc - dac = 0
= (Qa-b-c)*=0
= a-b-¢c=10

= 2Za=b+c
Question 13.

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
Solution :
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Let three consecutive natural numbers are x - 1, x andx + 1.
According to question,
o[+ 1Y -@-17] = 60

= Y-[x+l-x+DE+1+x-1)] = 60
= -ax-60 = 0
= 10 + 6x-60 = 0
= x(x-10) + 6(x-10) = 0
= (x+6)(x-10) =0
= x =10 (x = -6, rejected)

Hence, the numbers are 9, 10 and 11.

Question 14.

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.

Solution :

Let x be the time taken by larger diameter tap.

x + 8 be the time taken by smaller diameter tap.

According to question,

11 10 . . _9

;+x+8 = EE ( 9hr536mm—mhrs)
N x+8+x - 10

x(x+8) 96
= 96(2x + 8) = 10(x* + &)
= 10’ - 112x-768 = 0
= 5 -56c-384 = 0

56+ /(56)% - 4 x 5 % (~384)
= r= 2x5
o oo 564104 S6-104
10 10

= x =16 or x =-48 {Rejected)

Hence, time taken by larger and smaller taps are 16 hrs and 24 hrs respectively.

Question 15.
Solve the given quadratic equation for x: 9x? — 9(a + b)x + (2& + 5ab + 2k ) =0.
Solution :
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9% - 9(a + b)x + (2a* + Sab + 2b%) =0
Roots of above quadratic equation are given by quadratic formula,
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v = —b + v b*- dac
2
~[-9(a+ b)) £ [-9(a +b)]> - 4(9) (2a* + Sab + 2b)
* 29)
_ 9(a+b)+3v9a+9* + 18ab - 8a® ~ 8% — 20ab
r= 18
_ 9a+b)+3vVa’+b*-2ab
x= 18
~ 9(a +b) +3y(a-b)>
*E 18
_ 9a+b)+3(a-b)
= 18
9a+9b +3a-3b _ 92 +9b-3a+3b
x="—— " " andx=—"——+—
18 18
12a + 6b 6a+12b
X = and x =
18 18
‘= 2a+b andx=a+2b
3 3
Question 16.
1 2 1 3
—+—=— x%0,-2
x 2x-3 x-2 02
Solve for x:
Solution :
1 2 1
—+ —3
x 2x-=-3 x-2
- 2-3+2x _ 1 N (4x-3) _ 1
x(2-3) x=-2 i 3y x-2
= (=-2)(4x-3) = 2% -3r = 4°--B+6 = 2’3
= - -&4+6-2+3 =0 = 20 -8 +6 = 0
= L-ax+3 =0 = xX-I-x+3=0
= x(x-3)-1x-3) = 0 = x-3)x-1) =0
= x=3x=1
Question 17.
a + b =2, x#a,b

x-b x-a

Solve for x (in terms of a and b):
Solution :
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a b

+ =2x=ab
x-b x-a
- a(x—a)+b(x-b) -2
(x-a)(x-b)
= ax-a’ +bx-b* = 2(* —ax - bx + ab)
= ax + bx—a®-b? = 2%~ 2ax - 2bx + 2ab
= 2 -3ax-3bx+a’+b +2ab=0
= 2-3a+bx+(@+bF =0
Y= —b+vb? - dac _ 3(a+b)if9(a+b)2—4x2{a +b)?
2a 2-2
_ 3(a+b)ty(a+b)? _3a+b)t(a+b)
4 - 4
N = J(@+b)+(a+b) orx = 3(a+b)-(a+b)
4 4
4
. Lo Hatb) _ 2(+b)
4
= x=a+barx=a+b

Long Answer Type Questions [4 Marks]

Question 18.
A passenger, while boarding the plane, slipped from the stairs and got hurt. The pilot took
the passenger in 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?

Solution :

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

Time taken to cover 1500 km with usual speed = 1500 hours.
x

When the speed of plane is increased, then new speed = (x + 250) km/hr.
1500

Time taken to cover 1500 km with the new speed (x + 250) km/hr =
x

. . 1500 1500 1 _ 1500 1500
According to question, = +—= -
x x+250 2 x x+250
1500x + 1500250 1500 _ 1 1500x250 _ 1

x(x +250) 2 x2+250¢ 2

K+ 250c = 750000 = x* + 250x — 750000 = 0
x> + 1000x — 750x - 750000 = 0 =>x(x + 1000) - 750(x + 1000) = 0
(x + 1000)(x -750) = 0=>x+1000=0 or x-750=0

x = -1000 or x=750

x = 750 (" Speed cannot be negative)
Hence, the usual speed of plane is 750 km/hr.
In this question, pilot’s caring behaviour toward passengers is shown as well as other side pilot
is cautious and alert for his duty to reach destination point at scheduled time.

LUyl

Question 19.
Find x in terms of a, b and c:

a b 2
+

= yX#a,b,e
x~a x-b x-c

Solution :
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a b 2 _ax-b)+bx-a) 2
x-a x-b x-c (x—-a)(x-b) X=c
(ax +bx—2ab)  2¢

= 3
(x*—ar-bx+ab) Xx-c¢
= (ax + bx — 2ab)(x - ¢) = 2c(x* —ax - bx + ab)
= ax’ + bx’ - 2abx - acx - bex + 2abe = 2ex* - 2acx - 2bex + 2abe
= (@a+b-2)"+ (ac + bc—2ab)x =0
= x{(a +b-2cw + (ac + bc -2ab)} =0
2ab — ac - bc
= x=0 or x= —m——
a+b-2c
Question 20.

The time taken by a person to cover 150 km was 2. 1/2 hours more than the time taken in
the 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.

Solution :

Let ; and t; be the time taken in going and returning respectively.
Also, v and v + 10 be the speed in going and returning respectively.

. Distance
As, Vel = ——
elocity Time h v >
= Time = M f———— 150 km ———»{
Velocity - e
150 150 v
L= and =
v v+10
According to question, t=t, = 2%
150 150 5 1 1 5
- = = 150]— - ==
v o ov+10 2 = ’v v+10 2
1 _ 1
v v+10 60
60[v + 10-v] = v(v + 10)
v+ 10v =600 = 0
v 4 300 =20v - 600 = 0
viv + 30)-20(v + 30) = 0

v =20 or v=-30 (rejected)
Hence, velocity in going 20 km/hour and in returning 30 km/hour.

Question 21.
Solve for x:
| 2 4
+ = , x¥-1,-2,-4
x+1 x+2 x+4
Solution :
1 . 2 _ 4 =:*4\r+2+2:c+2= 4
x+1 x+2 x+4  (x+1)(x+2) x+4
= (+4)x+4) = 4P+ +2) >3 + 16 + 16 =4 + 12 + 8
= xz—it—8=0:x=w:>x=‘st;£=2i25
Question 22.

A motor boat 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.
Solution :
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Let the speed of the stream be x km/h
Upstream case: Speed of boat = (24 —x) km/h

hours

Time taken for going 32 km upstream = 2432
- X

Downstream case: Speed of boat = (24 + x) km/h

Time taken for going 32 km downstream = 2433 P hours .
According to question,
2 32 —1=13 24+x-24+x =1 |- Time= Dlstar{ce
28-x 24+x {24 - x)(24 + x) Velocity
 x
32 = 1=64x = 576-x"
= (5?6 _ xz) *
= X+ 64¢-576 = 0= (x + 72)(x-8) =0
Question 23.

A rectangular park is to be designed whose breadth is 3 m less than its length. Its area is to
be 4 square metres 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.

Solution :

Let length of rectangular park be x m and breadth be (x—3) m
Base of isosceles A = (x-3)m

Altitude of A = 12m

According to question, x-3

Area of rectangular park = Areaof A + 4
= x(x-3) = %(x—S)xl2+4 X
= x(x-3) = 6(x-3)+4
= -3 = -18+4
= - +14 =0 12
= (x-=Tx-2) =0
= x=7 or x=2 L
Butx = 2 is rejected otherwise breadth will be —ve which is (x-3)
not possible.

Length of rectangular park is 7 m and breadth is 4 m.

Question 24.

Two pipes running together can fill a tank in 11. 1/9 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.

Solution :

Let one pipe takes x minutes to fill the tank.

Then, another pipe takesx + 5 to fill the tank.
According to question,

1 1 9 ( 1_100)
—_—— = S ll==—
X x+5 100 9 9
100[x + 5 +x] = 9} + 5]
200x + 500 = 9x* + 45x
W’ — 155k - 500 = 0
9% — 180x + 25¢ =500 = 0 .
9x(x - 20) + 25(x-20) = 0
(9% +25) (x-20) = 0

x=20 or x= —% (Rejected)

Hence, one pipe takes 20 minutes and another takes 25 minutes to fill the tank.
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Question 25.

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

where the pole is to be erected.

Solution :
Let P be the position of the pole. P
ZAPB = 90° (angle in a semi circle) a0*
By Pythagoras Theorem,  AB? = AP* + PB’
17 = AP’ + PB? ONN 5
AP-PB = 7 () t7'm
Squaring both sides, we get
(AP-PB)’ = 49
AP? + PB’-2AP.PB = 49 ...{iii)
From (¢) and (iit), we have
177 -2AP.PB = 49
= 2AP.PB = 289-49 = AP.PB=2%U
= AP.PB = 120 (V)
From (ii) and (iv), we have
120 = PB(7 + PB)
Let PB = x
120 = x(7T+x) = x>+ 7x-120=0
= X+ 15x-&-120 = 0 = x(x+15)-8x+15 =0
= x-8)(x+15) =10

x = 8 or x=-15(Rejected)
PB =x=8m
AP = 7+PB=7+8=15m
Question 26.
Find the positive value(s) of k for which quadratic equations x? + kx + 64 = 0 and ¥ -8X+ k =

0 both will have real roots.

Solution :

It is given that quadratic equation, +* + kx + 64 = ( has real roots.
For real roots D=0

o K-4(1)(64) 2 0 = k*-25620

= K =z 256 = k2%16

Again, it is given that quadratic equation, x? - 8 + k = 0 has real roots.
N (-8)-4(1)(k) 20 = 64-4k=0
= 64 = 4k = k<16

Question 27.
If roots of the quadratic equation x? + 2px + mn = 0 are real and equal, show that the roots of

the quadratic equation x2 — 2(m + n)x + (n? + n? + 2p% ) =0 are also equal.
Solution :

It is given that quadratic equation, x* + 2px + mn = 0 has real and equal roots.

(2p)* - 4(mn) (1) = 0 [+ For real and equal roots b* — dac = 0]

= 4 —d4mn =0 = pP-mn=0

p? = mn ' (i)
Now, for quadratic equation, x* - 2 (m+n)x + (m* + n*> + 2p°) = 0

D = b*-dac

D = [2(m +n)P -4 (1) (m* + nd + %)

D = 4(m +n)* -4 (m* + n* + 2mn) [From (i)]

D = 4(m +n)* =4 (n +n)’

D=20

. Roots of the quadratic equationx’ -2 (im + n)x + (m*> + n* + 2p%) = 0, also has equal roots.
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Question 28.

The denominator of a fraction is one more than twice its numerator. If the sum of the fraction
and its reciprocal 2. 16/21 find the fraction

Solution :
Let the fraction be —~—
2 +1
According to question,
x_, 2x+1 _ 2E
2x+1 x 21
Consider 2: : =y, then above equation becomes,

1 16 y'+1 58

4 =220 o == 32y’ +21=5
YTy Tt T Ty T Y &
58 +v582 —4x21x21
- 258y +21 =0 = y =
Y-Sy y 2% 21
- ;= 58 + /3364 - 1764 _ _ 58+ /1600 o 58240
42 y ) )
58440 58 - 40
= = =
p) or ¥ a2
98 7 18 3
=1 = a— = = — = —_— = -
Y= n y=3 = Y=g T rYT3
X 7 x 3
) = - -
Zx+1 3 = 2e+1 7
= = 14c+ 7 = T = 60 +3 ‘
= -lix=7 = x =3
=7 . X 3 3
= x = — (Rejected = = ==
11{ ) ) 2r+1 2x3+1 7

The required fraction is %

2015
Very Short Answer Type Questions [1 Mark]

Question 29.
If x =-1/2 , is a solution of the quadratic equation 3x2 + 2kx -3 = 0, find the value of K .
Solution :

vX= _T] is the solution of 3x* + 2kx -3 =0

-1y -1 3 3 -9
So, 3( 2 ) ?k( 2 ) 3=0 = 2 k-3=0 = k 3 3 = 2

Question 30.
If the quadratic equation px2 — 2v5px + 15 = 0 has two equal roots, then find the value of p.
Solution :

For equal roots, 0 = (—2-/3;:)2—4 xpx15=0
0 = 2pp-3)=0
3 or p=0(Rejected)

D

20p° - 60p

= p
Hence, value of p is 3.

Short Answer Type Questions | [2 Marks]
Question 31.

Solve the following quadratic equation for x: 4x%2 —4a? x + (&* —b*) =0
Solution :
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47— 4a% + (@ -b%) =0

2 4
. L +/16a* - 4x4x (g%~ b*) .. _-B2/BP4AC
2x4 A= 2A
_ 42+ v 16b* _ 4a*+4b*  a’ib’
= I=——— = x= S
2x4 2x4 2
a’+b* a*-b*
= x= .
2 2
Question 32.
Solve the following quadratic equation for x: 9%¢ —6b? x — (a* —b*) =0
Solution :
9’ - 6b% - (a* -b*y =0
2
- . 6b :t-,/3ﬁb"+4x9x{a‘hb4) o B B2- 4AC
2x9 e A
_ 6b% £ v 36b* + 36a*-36b* -
= x=
2x9
6b” + v 36a* 6b° + 6a’
= = ———————— =% Y=
2x9 2x3x3
- x“bziaz - x_b2+a2 b*—a?
3 37 3
Question 33.

Solve the following quadratic equation for x: 4x2 + 4bx — (& —b?) = 0
Solution :
4" + 4bx — (@*-bH) =0
D = (4b)% - 4 x 4 X [ (@® - b))] = 16b” + 164> - 16b” = 16a°
—4px V160> _ —dbtda _4(-b*a) _bsa

2x4 8 8 2
- c=C b+a -b-a
272
Question 34.
Solve the following quadratic equation for x: x% — 2ax — (4b? -a?) = 0
Solution :
2= 2ax—(4b*—a?) = 0
D = (-2a) -4 x [- (4% -a?)] = da® + 16b* - 4a* = 16
~(-2a)=V166° _ 2ax4b
X = = =azt Zb
2x1 2
= x=a+2ba-2b
Question 35.
Solve for x . -(V3+1)x+V3=0
Solution :

Iz*(£+l)r+»/§=0 = 2-3x-x+vV3 =0
x{x—fg)—l(x—ﬁ) 0 = (I_E)(x_l)=0
x lorx = V3.

Short Answer Type Questions Il [3 Marks]
Question 36.

Find the value ofp for which the quadratic equation (p + )x? —=6(p + 1)x +3(p+9) =0p# 1
has equal roots. Hence, find the roots of the equation.
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Solution :

P+ 1W-6(p+1x+3p+9)=0p=-1

*» Above equation has equal roots,

So, discriminant, D=0 = {-6p+1)F-4x@p+13p+9=0
= 36(pP+2p+ 1)-120°+10p+9)=0 = 24p*-48p-12=0
= pP-2p-3=0 = (p-3)p+1)=0 = p=3(asp=-1)

The given quadratic equation becomes,

& -24x +36 = 0
= P-&+9=0 = (x-3’=0 = x=3,3.
Hence, roots of given quadratic equation are 3 and 3.

Question 37.

Find that non-zero value of k, for which the quadratic equation kx? + 1 — 2 (k — 1)x + ¥= 0
has equal roots. Hence, find the roots of the equation.

Solution :

Now, the given quadratic equation becomes,

4¥2—4x+1=0 = {2x_1)2=0 = x =

b=
b=

Hence, the roots of quadratic equation are

e

1
2!

Question 38.
Solve for x: V3x2 — 2v/2x-2v3=0

Solution :

V3r*-2/2x-2/3 =
V3 -2/2x-2/3 =
ﬁx2—35x+ﬁx—2ﬁ =
5x(x—ﬁ)+ﬁ(x_£) =
(x—ﬁ)(ﬁx+ﬁ} =

X

Il
HQQGS
=]

<)

andx = —=
3
Question 39.
Solve for x: 2x% + 6V3-60 = 0
Solution :
27 +64/3x - 60 =
27 +10V3x - 4v/3x - 60
2(x + 5v/3)-4V3(x + 5/3)
(x+57/3)(2c-4/3)
x+5/3 or 2%-44/3 =0

x=-5/3 or x=4f=2v’§.

I

0
0
0
0
0

Question 40.
Solve for x: x? + 5x — (&% + a — 6) =0
Solution :
F+5x-(a’+a-6) =0
D = (57-4x%x1x[-(a®+a-6)]
=25+4a" +4a-24
=42’ +4a +1= (2 + 1)

-b+/D _ -5+4y(2a+1)? _ S5(a+1)

X =
2a 2x1 2
-4+2a -6-2a
x: = - — —-—
2 T 24+a,-3-a
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Question 41.

Solve for x:

X% -(2b- )x + (& -b-20) = 0
Solution :

- @2b-1)x + (B*-b-20) =0

X=(2b-1x+ (B*-b-20) = 0

D

]

[-(2b-1)P -4 x 1% (b*-b-20)

D = 4b”-4b + 1-4b> + 4b + 80 = 81

X =

(2b-1)+V81  2p_1+9

r= - -

2x1 2

0
(6)* =4 x 1 X [ (a® + 2a - 8)] = 36 + 4> + 8a - 32
4 +8a+4=4a"+ 2+ 1) =4(a + 1)

2x1

_ —6+2(a+1l) -6-2(a+1) _

2 ’ 2

Long Answer Type Questions [4 Marks]

_ 2b-10 2b+8
2 72
x =b-5b+4
Question 42.
Solve for a:
x> +6x—(&€+2a-8)=0
Solution :
X'+ bx—(a’+2a-8) =
D=
_r =
Question 43.

2 + 3 23
x+1 2(x-2) 5
Solve for x:

Solution :
2 3
— =
x+1 2(x-2)
= _ =5
2%-2-4
= 121 -92 =
= X =
== X =
= X
Hence, x =

Get More Learning Materials Here : &

—,x #0,-1, 2.

Hx-2)+3(x+1) _ 23

2(x+1)(x-2)

bR

S
= 357 - 25 = 46¢° — 46x — 92

0 = «x

_ 212217 -4x11x(-92)

2x11

21 + V441 + 4048
2x11

21 +67 _ 21+67 21-67

» T
-23

ETH

-2

11

4 or

‘= 21 ++4489

22

-6+/D _~6+y4(a+1)* ~6-y/4(a+1)?
2 ’ 2

=-2+a,-4-qa
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Question 44,

3 4 29 1
+ = yx#1,-1, ~.
x4l xol aortEb by
Solve for x
Solution :
3 4 _ 2 L I-3+d4d 29 .
x+1 (x-1)  4x-1 o1 dx -1
= (Tx + 1)(4x - 1) = 29(2-1)
= BTy +dr-1 = 20%-29 = 202 282 + Tr—dr + 1-20 =
= CAER-B =0 = @+Nr-4)=0
Hence, x==7 or 4
Question 45.

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 fraction and original fraction is 29/20. Find
the original fraction.

Solution :

Let denominator of fraction = x

Then, numerator =x -3

. x-3
Fraction becomes ——
x

N x-3+2 — x-1
oW, x+2 x+2

According to question,
x-1 +x_—_§ 29
x+2 x 20
xx-D+@x+2)(x-3) 29

(x+2)(x) 20
Pox+xl-x+2%—-6 _ 29
- Pt Y
- 20 -2%-6 _ 29
x4+ 2 20
— 4% - 40x - 120 = 29x* + 58«
= 407 -40x-120-29%"-58 = 0
= 1% - 98- 120 = 0
=Y 12 - 110x + 12¢-120 = 0
= 1lx(x - 10) + 12(x-10) = 0
= (x-10)(11x +12) = 0
= x-10 =0 = 1x+12=0
= x =10 = x= _Tllz{rejected)

... x=-3 10-3 7
Hence, fraction is — =0 "1

Question 46.

larger diameter is used for 4 hours and the pipe of smaller diameter for 9 hours, only half the
pool can be filled. Find, how long it would take for each pipe to fill the pool separately, if the
pipe of smaller diameter takes 10 hours more than the pipe of larger diameter to fill the pool.
Solution :

Let time taken by the pipe of larger diameter = T hr

.. Time taken by the pipe of smaller diameter = (T + 10)hr

According to question,
9
+ =

1
T+10 2

=
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4T+40+9T _ 1
T(T+10) 2

26T + 80
T?-16T-80 = 0

Il
—
e
+
S
s

T - (20-4)T-80 = 0
T2-20T +4T-80 = 0
T(T-20) + (T-20) = 0

1l

(T-20(T+4) =0
T = 200r T = - 4 (rejected)
Hence, time taken by larger pipe is 20 hours and time taken by smaller pipe is 30 hours.

Question 47.
The diagonal of a rectangular field is 16 metres more than the shorter side. If the longer side
is 14 metres more than the shorter side, then find the lengths of the sides of the field.

Solution :
Let shorter side = xm c
. Diagonal = (x + 16) m
and longer side = (x + 14)m © T
Now, by Pythagoras Theorem, +* x
(+16)F = (v + 14> + 2 l
X+ 320+ 256 = X7 + 280 + 196 +x° r
= P -dx-60 =0 A 14 B
= (x-10)x+6) = 0
= x = 10orx = -6 (Rejected)

- Shorter side = 10 m, diagonal = 26 m and longer side = 24 m

Question 48.

A train travels at a certain average speed 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 journey, what is its first speed?

Solution :
Let first speed of the train = x km/hr
Distance = 54 km

Time taken = EAl hours
X
Also distance = 63 km
and speed = (x + 6) km/h
Time taken = 63 hours
x+6
According to question,
54 63 3 S54(x +6) + 63x
—— ——— = ——. ==
x x+6 (x +6)x
= S4r + 324 + 63x = 3P + &) = 117 +324 =3 + 18
= A-99%-324 = 0 = x*-3%-108=0

(x-36)x+3) = 0 = x=2360rx=-3(Rejected)
First speed = 36 km/h

Question 49.

A bus travels at a certain average speed 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 journey, find its first speed.

Solution :
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Let first speed of the bus = x km/h
Distance = 75 km

Time taken = E hours
X

Speed of bus for a distance of 90 km = (x + 10) km/h

Time taken = hours
x+10

According to question, iE) + 0__

x  x+10

75(x +10) + 90
= —_— =
x(x +10)
= 75x + 750 + 90 = 3% + 30 = 2P - 135~ 750 = 0
= ¥ -45¢-250 = 0
(x-50)(x +5) =0 = x=50andx = -5 (Rejected)

First speed = 50 km/h

Question 50.

A truck covers a distance of 150 km at a certain average speed and then covers another 200
km at an average speed which is 20 km per hour more than the first speed. If the truck
covers the toal distance in 5 hours, find the first speed of the truck

Solution :

Let first speed of truck = x km/h

Distance = 150 km

Time taken = @ hours
X

Speed to cover 200 km = (x 4 20) km/h

Time taken = 200 hours

x+20
According to question,
150 200
—_— =35
x  x+20
150 (x + 20) + 200x
= =35
x(x+20)
= 150x + 3000 + 200 = 5(x + 20x)
= 350x + 3000 = 5% + 100x
= 5% - 250r - 3000 = 0
= X~ 50— 600 = 0 :
= (x-60Mx+10) =0 = x=60 or x=-10
: First speed = 60 km/h
Question 51.

Ifx = — 2 is a root of the equation 3x2 + 7x + p = 0, find the values of k so that the roots of the
equation x2 + k(4x + k-1) + p = 0 are equal.

Solution :
x = -2isarootof 3’ + Tx +p =0
= 3(2P+7x(-2)+p =0
= 12-144p=0 = p=2
LHk(dc+k-1)+p =0
= Hdx+k-k+2=0
Now, D = (4k)’-4x1x(kK-k+2)=16k"- 4k + 4k -8
= 126> + 4k -8
If roots are equal, then D=0
12+ 4k-8 =0 = 3k*+k-2=0
= W +3%k-2%-2=0 = 3Kkk+1)-2k+1)=0
= k +1)(3k-2) =0
= k =—landk=%
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Question 52.
The total cost of a certain length of a piece of cloth is rs 200. If the piece was 5 cm longer
and each metre of cloth costs rs 2 less, the cost of the piece would have remained
unchanged. How long is the piece and what is its original rate per metre?
Solution :
Let length of piece of cloth =/ m

Total cost = T 200

Rate/m = %ﬂ: ()]
If length = (/ + 5)m
Then rate/m = 200
f+5
According to question,
0 200 _,
I 1+5 C
200f + 1000 - 200! -2
[({+5)
= 1000 = 2% + 100
= 2+ 10/-1000 = 0 = F+5-500=0
(I+25)(1-20) =0 = [=-250ri=20
The length of the piece of cloth = 20m
Original rate = % =¥ 10/m « [From ()]

Question 53.
Ifx = 3 is root of the equation x? -x + k = 0, find the value of p so that the roots of the
equation x2 + k(2x + k +2)+ p = 0 are equal.
Solution :
x=3isarootofx’-x+k=0,
F¥-3+k=0=k=-6

Given, x4+ k(x+k+2)+p =20
' XA (-6)(A-6+2)+p =0 (c k=-6)
¥-12%x+24+p =10
D = (-12)*-4(24 + p) = 144-96 - 4p = 48 - 4p
For equal roots, D=0 = 48-4p=0 = p=12

2014

Short Answer Type Questions | [2 Marks]

Question 54.
Solve the quadratic equation 2x? + ax- a= 0 for x.
Solution :
22 +ax-a* = 0
=N 2 +2ax—ax—-a’ =0 = 2@x+a)-ax+a)=0
= (Zr-a)x+a) =0 = x=%ur.r=—a
Question 55.
Find the values of p for which the quadratic equation 4x2 + px + 3 = 0 has equal roots.
Solution :
Since quadratic equation 47 + px + 3 = 0 has equal roots, therefore, D = 0.
= (PY-4x4x3 =10
= P =48 = p=x/B=24/3
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Question 56.
Find the values of k for which the quadratic equation 9x? — 3kx + k = 0 has equal roots.

Solution :
Consider the equation %% - 3kx + k = 0
For equal roots, D=10
= (-3k)P-4x9xk =0
= 9~ 36k = 0
= 9%(k-4) = 0
= k=0o0rk-4=0
= k=0ork=4
Question 57.
Find the value of p so that the quadratic equation px(x — 3) + 9 = 0 has equal roots.
Solution :
Consider, pxx-3)+9 =10
p=3pr+9 =0
For equal roots, D=20
= (-3p)-4xpx9 =0
= 9’ -36p = 0
= 9p(p-4) =0
= p=0o0rp-4=10
= p =0orp=4
But from (i), we notice p 2 0
. p = 4
Question 58.
Solve for x: V3x2-2V2x-2v3=0
Solution :

Consider, v3x*-2v2x-2/3 =0
:. The equation becomes V32-3V2x+ V2x-2/3 =0

ﬁx(x—@)wtﬁ(x—/g) =0
= (V3x+¥2)(x-v/6) = 0
= J3x+v/2 =0orx-v6 =0 = x=—~£nrx=/g
3
- ‘= :‘;—E,JE

Short Answer Type Questions Il [3 Marks]

Question 59.
Solve the equation:

i—3= —Sﬂ;xtﬂ,—s,forx.
X 2x+ 3 2
Solution :

4 45 _ 4-x_ S

X 2x+3 x 2x+3
= @-3)(2x+3) =5 = &K+12-&"-%=5
s G +6e-12=0 = X +x-2=0
= x+2)(x-1)=0 = x=-21

Question 60.
Solve the equation:
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3 _1= L ;_r:t-l,x:tlfurx.
x+1 2 3x-1 3
Solution :

301 2 6-(x+1) 2

_— = =
x+l 2 3x-1 2x+1) -1

= G5-0)3x-1) = 4x+1) = 15x-3*-5+x=4r+4
= W12 +9=0 = F-&+3=0

= x-1x-3)=0 = x=1,3

Question 61.

Solve the equation:

14 5
-1= ;x # =3, -1 for x.
x+3 x+1
Solution :
14 5 14— (x+3) 5
x+3 x+1 (x+3) x+1
= (M-x)x+1) =5x+3) = Ix+1l-x*-x=5+15
= P-5%+4=0 = @-Dx-4)=0 = x=14
Question 62.
Solve for x:
16 15
—=-1= s x#0,-1
X x+1
Solution :
Consider, 16_ 1= _};__, wherex =0, -1
X x+1
= 16-x = B o (6-x)e+1)=15
X x+1
= 16t +16-x*-x = 15x = X+ 1wx—16c-16=0
= 2 =16 = x=14
Question 63.

If- 5 is a root of the quadratic equation 2x2, +px-15 = 0 and the quadratic equation p(¢ + x) +
k = 0 has equal roots, find the value of k.

Solution :

-5 is a root of the equation 2x* + px — 15 = 0

= 2572 +p(-5)-15=0 = 50-5p-15=0

= Sp =35 = p=17 ()
Consider, pEE+x)+k =0

= W+ Tx+k =0 [using ()]
-+ This equation has equal roots, therefore, D = 0

= (7P-4xTxk=0 = 49-28k=0

= 280 = 49 = k= %

Question 64.

If 2 is a root of the quadratic equation 3¥ + px — 8 = 0 and the quadratic equation 4%— 2px +
k = 0 has equal roots, find the value of k.
Solution :
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Given: 2 is a root of the quadratic equation, 3x* + px -8 = 0
32 +p(2)-8 =0
= 12+2p-8=0 = 2p=-4

= p=-2

Also, equation 4° — 2px + k = 0 has equal roots.

= A +ax+k =0

For equal roots, D=0

= 4P -4x4xk =0

= 16 = 16k = k=1
Question 65.

If 1 is a root of the quadratic equation 3x% + ax — 2 = 0 and the quadratic equation a(X + 6x)
—b =0 has equal roots, find the value of b.

Solution :

+ 1is a root of the quadratic equation 3x” + ax -2 = 0,

Ix (1) +ax1-2=0
= 3+a-2=0 = a=-1 ()
-~ Consider, a(* + 6x)-b = 0
=5 1)@+ 6)-b = 0 [from (i)]
= CHe+b =0

*+ This equation has equal roots, therefore, D = 0
= (6°-4x1xb =0
= 4b =36 = b=9

Long Answer Type Questions [4 Marks]

Question 66.
Find the value of p for which the quadratic equation (2p + [)x% = (7p + 2)x + (7p — 3) = 0 has
equal roots. Also find these roots.
Solution :
p+ 1’ -(Tp+2x+(Ip-3)=0 : i)
-+ Above quadratic equation has equal roots,
D=0 = {~(Ip+2)¥-42 +1)(Tp-3)=0

49° + 4+ 28p-4 (14" + p-3)=0

=

= 49’ +4+28p-56p*—4p +12=0

= -Tp* +24p + 16 = 0

= P -24p-16 = 0

- (p-4)(Tp+4) =0

= p=4 or p:-i
5

Whenp = —%, the given quadratic equation (i) becomes

(——g—+1}(2—(——2—_}8+2)x+ (-?-3) =0 = P+ 14r-49=0

= ok +49 =0 = x-7'=0 = x=7,7
When p = 4, then the quadratic equation () becomes
B+ -(28+2x+(28-3)=0 = RN -3 +25=0
55
%x-57 =0 =3
= ( ) = X 33
55

Hence, roots are 7, 7 or 33

Question 67.

Find the values of k for which the quadratic equation (3k + 1)x? + 2(k + [)x + 1 = 0 has equal
roots. Also find these roots.

Solution :
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Gk+ 1+ 2k +1x+1=0 (i)
+ Above quadratic equation has equal roots,
. D=0 = {2k+1)P-4@k+1).1=0
= M+ 2%k +1)-12k-4 =0 = 4 +8k+4-12%-4=0
= & -4k =0 = 4kk-1)=0 = k=01
When k = 0, then equation (i) becomes, .
CHu+1=0 = @+1P=0 = x=-1,-1
When k = 1, then equation () becomes,
W +ac+1 =0 > (+1)7=0 = x=_?l,_?l
Hence, roots are -1, -1 or %1 %i

Question 68.
Find the values of k for which the quadratic equation (k + 4)x? + (k + I)x + 1 = 0 has equal
roots. Also find these roots.

Solution :
k+4"+(k+1x+1=0
-+ Above quadratic equation has equal roots,
D=0 = (k+1Y-4k+4).1=0
=% K+2%+1-4k-16 =0 = kK-2-15=0
= k+3) (k-5 =0 = k=-335
When k = -3, then equation (f) becomes,
P-A+1=0 = (-1 =0 = x=1,1

When k = 5, then equation (i) becomes, L
W+l =0 = (x+1)7=0 = x=_T‘_T
-1 -1

Hence, roots are 1, 1 or 33

Question 69.

The difference of two natural numbers is 5 and the difference of their reciprocals is 1/10. find
the numbers.

Solution :

Let the two required numbers be x and x + 5.

According to question,

1 1 _ 1 - x+5-x _ 1

x x+5 10 x(x+5) 10
= =l o 2is=s0

x*+5x 10

= P+ 5%-50=0 = (@+10)(x-5)=0
= x = 5orx = -10 (which is rejected)
. Hence, required numbers are 5 and 10.
Question 70.

The difference of two natural numbers is 3 and the difference of their reciprocal is 3/28. find
the numbers.
Solution :

Let the two required numbers be x and x + 3.
According to question,

1 1 _ 3 - .\:+3—x=3
x x+3 28 x(x+3) 28
= 3 -3 o Piw=28
xt+ 3 8
= P+x-28=0 = @+Nx-4=0
= x = 4 orx = -7 (which is rejected)

. Hence, required numbers are 4 and 7.
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Question 71.
The difference of two natural numbers is 5 and the difference of their reciprocal is 5/14. find
the numbers.
Solution :
Let the two required numbers be x and x + 5.
According to question,

1 1 5 x+5-x _ &
—_— = —_— = = =
x x+35 14 x(x+5) 14
= 3 = 2 = ¥+ 5%=14
x*+5x 14

= L4+a-14=0 = x-2x+7=0
= ' x = 2orx = -7 (which is rejected)

. Hence, required numbers are 2 and 7.

Question 72.
Solve for x

x-2 x-4 10

+ =—;x#3,5
x-3 x-5 3
Solution :
Consider,x;z+x_4zﬂ.x¢3,5

x-3 x-5 3

x-3)+1 -
= ( ]+ +{x 3)+1 - 10 = 1+-1-—+]+ 1 =!E
x-3 x-5 3 x-3 x—5 3
N 1 N 1 =19_2 x-5+x-3 _ 4
x-3 x-5 3 x-3)x-5 3
- _Z-8 L 34 60=6x-24
-8 +15 3
= 238 +84 =0 = 20-1%+42=0
= W -I12%-Tx+42 =0 = 2%@x-6)-7(x-6)=0
= (Zx-Tx-6) =0
= -7 =00rx-6=10
7
= x= - 6.
2
Question 73.

A motorboat whose speed in still water is 18 km/h, takes 1 hour more to go 24 km upstream
than to return downstream to the same spot. Find the speed of the stream.

Solution :
Speed of motor boat in still water = 18 km/h
Let speed of the stream = x km/h

Upstream speed = (18 -x) km/h
Downstream speed = (18 +x) km/h
According to question,
- 24 24 1 = 24(18+x)—24(18—x)=1
18—x 18+x (18— x)(18 + x)
- 432 + 24x - 432 + 24x _ | = 4Rc=34-2
324 - x*
= X +48-324 = 0 = X+ 54-&x-324=0
= Wx+54)-6(x+54) =0 = @-6)x+54)=0
= x-6=0 or x+54=0
= x =6 or x=-54(rejected)
Speed of the stream is 6 km/h.
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Question 74.

x-3 x-5 10
+ =—x#4,6
x-4 x-6 3
Solve for x
Solution :
Consider,x—_3+x—_s=ﬂ,wherex¢4,6
x-4 x-6 3
—4 _
. G-#H+1 @-6O+1 _10 .1 o1 _10
x—-4 x-6 3 x— x—6 3
1 1 10 x—6+x-4 4
=% + = —_=2 —_— =
x-4 x-6 3 x-Hx-6) 3
2x-10 4 x-5 2
= —_— = = = e—— e
2-o1x+24 3 -1x+24 3
= 20 -2+ 48 = k-15 = -2 +63=0
= 20 - 14x-% +63 = 0 = 2(x-7-9%x-7)=0
= (Zx-9x-7) =0 = Zx-9=0o0rx-7=0
9
= x== or x=17
2
Question 75.
x-4 x-6 10
=-—x#5,7
x-5 x-7 3
Solve for x
Solution :
. Consider, x-4 x-6 =E,wherex 5,7
x-5 x-7 3
-5+1 -N+1
= @-5)+ +(x )t =E = l-i-—1 +l+—1 =E
x-5 x-7 3 x-5 x=7 3
N 1,1 _ 10 ,  x-T+x-5 _4
x=-5 x=7 3 x-5x-7 3
N 2-12 4 x-6_ _2
P-12x+35 3 PF-12c+35 3
= 20 -24c+70 = x-18 = 2%-27x+88=0
= 2 -1lx—16c+ 88 = 0 = x(2x—11)-8(2x-11)=0
= (c-8)(2x-11) = 0
= x-8=0 or Zx-11=0
= X =SE
. ?2
Question 76.

The sum of the squares of two consecutive odd numbers is 394. Find the numbers.
Solution :

Let two consecutive odd numbersbex and x + 2.

EHx+2 =39 > L+ + 4 +4=3%
= 20 +4x-390 = 0 = £+ u-195=0
= P H15-1%-195 = 0 = x(x+15)-13x +15) =0
= (x-13)(x+15) = 0
= x-13 =0o0orx+15=0
= x = 3orx=-15
- Numbersare 13and 13 + 2 = 15,i.e. 13and 150r-15and -15 + 3 = =13, i.e.-15 and -13.
Question 77.
2(2” 1)-3(’“*3):5;.:;&-3,1.
x+3 2x-1 2
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Solve for x:

Solution :
. 2x-1 x+3 1
Consider, 2{ )-3( ):5, 3, -
nsider 13 o1 x# 3
Let 21 =y = 2};_2:5
x+3 ¥
2
-3
= y =5 = 23*-3=5
y
= °-5y-3=0 = 2°-6+y-3=0
= y-3)+1y-3)=0 = (H+1E-3)=0
= y+1=0 or y-3=0
1
e =3
= ¥y 2cnry
When y=-l o Z-1_ 1
2 x+3 2
= -2 =x-3 =o5x=-1
1
= x——g
When y=3
= Zol o3 o xo1=3%49
x+3
= x =10 = x=-10

. Solution isx = ~%, -10

Question 78.
The sum of the squares of two consecutive even numbers is 340. Find the numbers.
Solution :
Let two consecutive even numbers be x and x + 2 respectively.
Given: B+ (x+2)7 =340
At rde+4 =340 = 20 +4-336=0

=

= L+ 2-168 =0 = ¥+ 14r-12%-168=10
= - x(x+14)-12+14) = 0 = (x-12)(x+14)=0
= x-12 = 0orx+14=0

= x = 12,-14

Whenx = 12, thenx + 2 = 14. So, numbers are 12 and 14.
Whenx = -14, thenx + 2 = =12, So, numbers are —14 and —-12.

Question 79.
Solve for x

Solution :
Consider the equation,

-1 2c+3 1 -3
3 - =5 x# =, =
(2r+3) 2(3:-1) Rhie
. -1
Let der: =
us consider %13 ¥ 2
= From eqgn (§), Sy-% =5 = -2 =5
y
= H-2=5 = PP -S5-2=0
= Wobp+y-2=0 = 3Jy-2)+1y-2)=0
= G+1)E-2) =0
= Either 3y+1=00ry-2=0
1
= —=or2
= y 301'
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=
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=k
1

1=

.. Solution isx = 0, -7.

Question 80.

The sum of the squares of two consecutive multiples of 7 is 637. Find the multiples.

Solution :

Let two consecutive multiples of 7 be x and x + 7. As per condition,
4 (x+7) = 637

x4+ 14x + 49

= = 637
= 27 + 14x + 49 = 637
= 2% + 14x-588 = 0
- P+ Tx-294 = 0
= X+ 21x—14r-294 = 0
= Xx(x+21)-14(x+21) =0
= ‘ (x-14)(x+21) = 0

= Eitherx-14=00rx+21=0 =x=140r-21
Whenx =14,x+ 7 =21

. Numbers are 14 and 21.
Whenx=-21,x+7=-21+7=-14,

. Numbers are -21 and -14

Question 81.
Solve for x :
Tx+1 Sx -3 3 1

3(—----)- 4(—) = 1 x#2,- =

S5x-3 Tx+1 S 7
Solution :

. . Tx+1 Sx-3 31

: -4 =1l,x# >, —=
Consider the equation 3(5):—3) (?x+1) x:s 7
. Tx+1
Let der: =
et us consider 3 y
2
-4
= For eqn (i), y-2-n o 3yy =1
y

= 3y2—4 =1ly = 3y2—!1y—4=0
= -1y +y-4=0 = Hy-H+1y-4=0
= (v+1)(y-4) =0
= Either y+1=00ry-4=0

Get More Learning Materials Here : i m

@g www.studentbro.in



1
= ——or4
= ¥ 3 T
1 Tx+1 1
= ——, then = -
When ¥y 3 %3 3
= 2+ 3 = 5S¢+ 3
= 260 = 0
= x=10
Tx+1
= 4, th =4
When ¥ en =3
= Tx+1 =2-12 = -1x=-13 = x=1
- Solutionisx =0, 1.
2013

Short Answer Type Questions | [2 Marks]

Question 82.

Solve the following quadratic equation for x; 4v3x? + 5x -2v3 =0

Solution :

Consider:  4V3x*+5-2V3 =0

= W33 +8--2V3 =0 = 4(V3x+2)- V3 (/I +2)=0

Vi -2

= -3V Vx+2) =0 = x=—"and —

(4~ /3) (/3 +2) R

: . . 3 -2
Hence, roots of given quadratic equation are —— and —.
4 /3

Question 83.
Solve the following forjr. V2x2 + 7x + 5V2= 0
Solution :

Consider: V2P +Tx+5/2 =0 = V222 + Sx+2+5/2 =0
= x(V2x+5)+V2(/2x+5) = 0 = (V2x+S5)(x+v2) =0

= J2x+5=00rx+V2 =0 = J2x=-Sorx=-v2

= x = ?_-%—orx=—ﬁ

Question 84.

Solve for x; X2 — (V2 + 1) x + V2 = 0.

Solution :

Consider: xz—(ﬁ+1)x+ﬁ =0 = xX*-/2x-x+/2=0

. x(x-V2)-1x-v2) =0 = @E-V2)@x-1)=0

= Either x-+V2 =0orx-1=0 = x=+/2orx=1

Short Answer Type Questions Il [3 Marks]

Question 85.
For what value of k, are the roots of the quadratic equation kx(x — 2) + 6 = 0 equal?
Solution :
> Above equation has equal roots,
so, discriminant, D=0 = (-%)?-4xkx6=0 [ D=b*-dac
= 42 -24k = 0 = 4k(k-6)=0
= k =6 or k = O(rejected)

{if k = 0 then given equation will not be quadratic equation}
-, for equal roots, k=26
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Question 86.

For what value of k, are the roots of the quadratic equation kx(x — 2v5) + 10 = 0, equal?

Solution :

Given quadratic equation is kx(x - 2v/5) + 10 =0

=S Jo? - 24/5kx +10 = 0

-+ Above quadratic equation has equal roots,

so, discriminant, D=0 = (-2/5k)*-4xkx10=0[D =b*—4ac]
= 206540k = 0 = 20k(k-2)=0

= k =2ork = 0(rejected)

(as if k = 0 then given equation will not be quadratic equation)
-, for equal roots, k = 2

Question 87.

For what value of k, are the roots of the quadratic equation(k + 4)x? + (k + l)x + 1 = 0, equal?
Solution :

Given quadratic equation is: (k + 4> + (k + Ix + 1 =10 .

-+ Above quadratic equation has equal roots,

so, discriminant, D=0 = (k+1 -4k+4)1=0 [+ D=0b"-4ac]
=" K+2%+1-4k-16 =0 = kK-2%-15=0 = (k-50k+3)=0

= k=50rk=-3

Question 88.

For what value of k, are the roots of the quadratic equation (k — 12)x? + 2(k — 12)x + 2 =0
equal ?

Solution :

Given quadratic equation is:
(k—12p* + 2(k— 12 + 2
For equal roots,

0

Discriminant D = 0,where D = b* - 4ac
= [2(k-12)P -4 (k-12)(@2) = 0
= Mh-12-8(k-12) = 0 = 4(k-12)(k-12)-8(k-12)=0

dk-12]k-12-2] = 0 = k-12=00rk-14=0
k = 12 (not possible) since quadratic equation becomes zero.

or k = 14 (Possible value) .
Question 89.

For what value of A, are the roots of the quadratic equation y? + k? = 2(k + l)y equal?
Solution :

Given quadratic equation is:  y* + k% =2(k + 1)y
V-2k+ 1y + k=0
For equal roots, discriminant D =0, where D = b - dac

[F2(k + DF -4(1) () =0

MK+ 1+ 2K)-4k* =0

4+ 4+ Bk—-4k2=0
Bk+4=0
8k=-4
1
k=-=
2
Question 90.
For what value of k, are the roots of the quadratic equation (k — 4)x? + (k — 4) x + 4 = 0 equal
?
Solution :
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For equal roots, discriminant D = (), where D = b® - dac.
(k-4 -4(k-4)4) = 0
(k—4)k-4)-16(k-4) = 0
(k-4)k-4-4)4)] =0
(k-4)k-4-16) = 0

(k—4)k-20) =0
= k = 4(not possible) since quadratic equation becomes zero.
or k = 20 (possible)

Question 91.
For what value of k, are the roots of the quadratic equation x2 — (3k — )x + 2k + 2k -11 =0
equal?
Solution :
Given quadratic equation is:
C-(Gk-1w+2k*+2%-11=0
Here,a = 1,b = —(3k-1),c = 2* + 2%k - 11
.. For equal roots, discriminant D = 0, where D = b* - dac
[k - D -4[1] [2* + 2%k -11] = 0
Ok + 1-6k—4(2%>+ 2k -11) = 0
9k + 1 -6k - 8k* - 8k + 44 = 0
K-14k +45 =0
K -9% -5k +45 =0
k(k-9)-5(k-9) =0
k-Nk-5=0
= Eitherk-9=0o0rk-5=0
= k=9ork=5

LU U

Question 92.
For what value of m, are the roots of the quadratic equation x2 — 2x (1 + 3m) + 7 (3 + 2m) = 0
equal?
Solution :

Given quadratic equation, x> — 2¢(1 + 3m) + 7(3 + 2m) = 0

= =21+ 3mx+73+2m) =0

For equal roots, discriminant D = 0,where D = b* - dac

= [22(1+3m)P-4)(DB +2m) =0

= 414 3m)*-283+2m) =0

= 4(1 + 3m)* -84 -56m = 0

= 41 +9m>+ 6m-21-14m] = 0

= 4[9m° - 8m -20] = 0

= 4[9m* - T + 10m -20] = 0

= 49m(m -2) + 10(m-2)] = 0

49 + 10)(m-2) =0
= 9n+ 10 =0 or m-2=20
= m = %:O or m =
Long Answer Type Questions [4 Marks]

Question 93.

Solve for x:

1 _1
2a4+b+2x 2a

b 2
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Solution :

. 1 1 1 1
Given that: — = — + -+ —
wen tha 2atbix 2 b
1 1 1 1

= ——— e = — o —

Za+b+2x 2 2a b
:> Z-2a-b-2c _ b+2a _ = —(2a+b) _(2+h)

(2a +b+2x) 2x 2ab 2¢(2a +b + ) 2ab
= 1 1 = 27 + 2ax + bx = -ab

2 + 2ax + bx ab
= 2 +2ax+bx+ab =0 = 2(x+a)+bx+a)=0
= @+a)x+b) =0 = x==a or x=—g
Question 94.

Sum of the areas of two squares is 400 cm?2. If the difference of their perimeters is 16 cm,
find the sides of the two squares.
Solution :
Let, side of one square be = x
Side of another square be =y
Sum of areas of two squares = x° + y°
24y = 400 (i)
Difference of their perimeters = 4x — 4y
de-dy =16 = x-y=4
= y =x-4 [Put in ()]
. Equation (/) becomes:
2+ (x-4)? = 400
27 -8 + 16 = 400
2 -8 -384 = 0
F-dx-192 = 0
x-16)x+12) = 0
= x = 16,x = —12 (not possible as side cannot be negative)
y=106-4=12
Sides of squares are 12 ¢cm and 16 cm.

Question 95.
Solve for x
1 2 8
—+ =—x#20,273
x-3 x-=-2 x’x *
Solution :
Given that: ! +i— = §;x=eﬂ,2,3
x-3 x-2 x
N x-2+2(x-3) _ 8 X-2+2%-6 _8
x-3)(x-2) x (x=-3)(x-2) =x
-8 8
= PP
X -5x+6 x
= I’ -8 = &7-40x + 48
= K -32%+48 = 0
= P -20x-12x + 48 = 0
= Sx(x-4)-12(x-4) = 0
= (x-4)(5x-12) = 0
12
= x = 4orx=?
12
=4 =<
x orx S
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Question 96.

Solve for x
i‘__ =L;x#ﬂ,-§
x x+3 2
Solution :
Given that: E—3— 5 ;xae(],ﬁ
x 2x+3 2
4 5
—_ =3
x 2x+3
4(2x+3)—5x_3
x(2x+3) B
8r+12-5x=3
2 + 3
A +12 = 6+ %
ar+6x-12 =0
6(* +x-2) = 0
X+x-2=0
P+ U-x-2=10
x(x+2)-1x+2) =0
x+2x-1)=10
x+2=10 or x=-1=10
x = -2 or X=
Question 97.
Solve for x
1 2 6
x-2 x-1 «x
Solution :
1 2 6
—+——=—x=0,1,2
x-2 x-1 x *o
Question 98.
—l—-—+—l~—=1,x=§,5.
2x-3 x-5 2
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Solve for x:

Solution :
Given that: ﬁ+é = 1;x¢%,5
. X-5+x-3
(x-3)(x-5)
3x-8
= — 2 =1
-1 -3x + 15
= -8 = 2°-13x+ 15
= 21 +23 =0

Now, discriminant, D = b* - 4ac
= (- 16)* -4(2)(23) = 256 - 184 = 72

_ -b+v/D
2a
_162V72 HJE 4i2v,_
2x2 4
/18
=4+ 2
2
. Roots are 4+£ 4—£)
2 2
Question 99.

The present age of a father is equal to the square of the present age of his son. One year

ago, the age of the father was 8 times the age of his son. Find their present ages.

Solution :

Let present age of son = x

Present age of father = x*
One year ago, age of son = x-1
One year ago, age of father = x -1
As per condition, P-1 = 8x-1)
= -1 =8-8
= -8 +7 =0
= P-Te-x+7 =0
= x(x-7)-1x-T7) = 0
= G-Tx-1) = 0
= Either x-7=0 or x-1
= X = .1" or x
Present age of son = 7 years
Present age of father = (7)? = 49 years

Question 100.

=0
1 (not possible)

Solve the following quadratic equation in variable x : abx? = (a + bf (x -1).

Solution :
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Given quadratic equation, abx® = (a + b)* (x— 1)
abx® = (a + bYx - (a + b)’

or, ab’-(@a+byx+(@+b) =0
Then, discriminant: D = B*-4AC

= [(a + b)’]* - 4(ab) (a + b)*

= (a + b)* - dab(a + b)?

= (a +b)*[(a + b)*-4ab]
(a + b)*[a* + b + 2ab — 4ab]
= (a +b)’ [a* + b*-2ab] = (a + b)* (a-b)>

B+/D _t +b)*+ /[(a +b) (a-b))?

- Solution is: x =
2A 2(ab)
_ (a+b) @ -bY)
2ab
_ o (a +b)*+(a® - b?)
. For positive sign, x =
& 2ab
_ @ +b’+2ab+a’-b* _ 2a*+2ab _ 2a(a+b)
2ab 2b  2ab
x ] ﬁé
b
or, for negative sign, x = (a+b)2—(a2—bz) = a’+b”+2ab-a’+ b’
2ab 2ab
_ 2%+2ab _2b(a+b) a4
2ab 2ab )
a+b
x =
~. Roots are < *h ath ‘
a’ b

Short Answer Type Questions | [2 Marks]

Question 101.
Find the value(s) of k so that the quadratic equation 2x2 + kx + 3 = 0 has equal roots.

Solution :
Given quadratic equation is 2¢% + kx + 3 = 0. As the equation has equal roots,
So, discriminant, D=0
b*-dac = 0
(k)}-4x2x3 =0
K-24 =0
k = +/24
k=+2/6

Question 102.
Find the value(s) of so that the quadratic equation x? — 4kx +k = 0 has equal roots.
Solution :
Given quadratic equation: x* — 4kx + k = 0 (Given). Then,
D = b*-dac,where D is discriminant.
= (k) -4x1xk=16k -4k
Since given equation has equal roots, so:

D=0
16k -4k = 0
= dk(4k-1) = 0
= 4k = 0 anddk-1=0
1
k=0andk ==
= an P
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Question 103.
Find the value(s) of k so that the quadratic equation 3x% — 2kx + 12 = 0 has equal roots
Solution :
Quadratic equation is: 3% — 2%kx + 12 = 0 (Given). Then
D = b®-dac, where D is discriminant.
= (2K -4 x3x 12 =4k -144
Since given equation has equal roots, so:

D=0
42-144 = 0
= 4(k*-36) = 0
= K-36 = 0 andk* = 36
= k=6
= k = 6andk=-6

Question 104.

Find the value of m for which the roots of the equation mx(6x + 10) + 25 = 0, are equal.

Solution :
The given equation is
mx(bx +10)+25 = 0
= 6mx’ + 10mx + 25 = 0
‘When roots are equal, then D = 0, where D is discriminant.
b -dac =0
(10m)” - 4(6m)(25) = 0
= 100m*-600m = 0 = 100m(m-6) =0
= m=0andm=6 = m=6

Since, m = 0 is rejected because if m = 0, then equation will not be quadratic.

Question 105.
Find the value of k for which the roots of the equation kx(3x — 4) + 4 = 0, are equal.
Solution :
Given equation is kx(3x —4) + 4 =0

Yk -dkx+4 =0
Compare the equation with ax> + bx +c=0,wehave,a =3k b= -4k c=4
As the roots of given equation are equal, so discriminant D = 0.

So, b*~dac = 0
(~4K)* - 4(3k)(4) = 0

16k - 48k = 0

16k (k-3) = 0
Either 16k =0 ork-3=0

) k=0 k=3

But k = 0 is not possible because if k = 0, then our equation is not satisfied.
So,k=3

Question 106.

Find the value of ip’ for which the roots of the equation px(x — 2) + 6 = 0, are equal.

Solution :

Given that: prx=-2y+6 =0

= p-2px+6 =0

Now Discriminant, D = b’-dac = (-2p)*-4 x p X 6 = 4p*-24p
For equal roots, D=0=4"-2p=0= 4pp-6)=0

= p=10orp=6

p = O will be rejected as at p = 0 there will be no quadratic equation.

50, p==6

[+ For p = 0, quadratic equation becomes zero, fo rejected p = 0]
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Question 107.

Find the value ofp for which the roots of the quadratic equation (p + 3) X% + 2(p+3)x+ 4 = 0
are equal.
Solution :
Given: (p + 3 + 2(p + 3w + 4=0. Then,
Di-criminant, D = b*-4ac
D = [2(p+3)F-4x(p+3)xd=4p +3)-16(p +3)

Since roots are equal, 50

D=0

Ap+3-16(p+3) =0 = (P+3V -4p+3)=0
= P+ +3-9)=0 = @E+3)(E-1)=0
But p=-dorp=1

For p = -3, given equation is not quadratic. Therefore, p = 1 is the required value.

Question 108.
Find the value of* for which the roots of the quadratic equation (k — 4)x? + 2(k —4) x + 2 =0
are equal.
Solution :
Given quadratic equation is: (k- 4)* + 2(k—4)x +2 =0
Here,a = (k-4),b = 2(k-4),c = 2. So,
Discriminant, D = b*—4ac
= [2(k-4) -4 x (k-4) x 2
= d4(k -4)* - 8(k-4)

For equal roots, D=20
= Ak-4Y-8(k-4) = 0 = 4k-4)[(k-4)-2]=0 = (k-4)k-6)=0
= k=4dork=6
But k # 4, because at k = 4, quadratic equation becomes zero.
' k=6

Question 109.
Find the value of ‘a’ for which the roots of the quadratic equation 2(a + 5)x2 — (@ + 5)x + 1 =0

are equal.
Solution :
Given quadratic equation is: 2(a + S}’ —(@ + 5+ 1=0
Discriminant, D= {{a+ 5)2} —4 % 2(a + 5), where D = b* - 4ac
' = a’+ 10a + 25-8a - 40
=a*+2a-15
For equal roots, D=0 = &°+2-15=0 = a*+5-3a-15=0

= @+5)(@-3)=0 = a=3-5
a=3
But a = -5 is rejected since quadratic equation becomes zero, ata = —5

Short Answer Type Questions Il [3 Marks]

Question 110.

Solve for x: 4x? — 4ax + (&2 —b?) =0

Solution :
Given equation, 4 -4dax +a>-b>=0
Compare the equation with Ax® + Bx + C = 0,
wehave A = 4, B = -da, C = a* - b°.

_B+/B?-4AC _—(~4a)+/(~4a} - 4x4(a? - p?)
2A B 2x4
4a + 164 - 162> + 1662 _datd4b _atbh
8 8 2

Roots are

35 g 80

. Values of x are

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



Question 111.
Solve for x: 3x2 — 2-V6x + 2 =0

Solution :

Given equation, 3 -2V6x +2=0

= 3 - Vox-Vox +2=0

= 3x(Y3e-v3)- V2(Y3x-¥7) =0

= (V3x-v2)(/3x-v2) =0

= (V3x-v/2)=00r[/3x-/2]=0

= x= Q Q is solution
V3 /3

Y2 06

J3 3

Question 112,
If the sum of two natural numbers is 8 and their product is 15, find the numbers.
Solution :
. Let 1st number = x
Sum of numbers = §
2nd number = 8§ - x
Product of numbers = x(8 ~x). As per condition,

15 = x(8-x)

15 = 8 —x°
= P-&+15=0 = P-Sx-+15=0
= ‘ (x-5)x-3)=x = 5,3

Two numbers are 5 and 3.

Question 113.

Solve for x: xX°— 4ax — b + 4a&= 0.
Solution :

Given: ¥’ —4dax-b*+ 4a*=0

Discriminant, D = (-42)* -4 x 1 X (40’ - b%) = 16a” - 16a* + 4b? = 4b* [.. D = b* - 4ac]

! AR
Now, Solution is: x= 4“%43, wherex = 2£YD
4a+2b
=
2
x=2ath

. Roots are (2a + b), (2a - b).

Question 114.

Solve for x: x>~ 5V5x + 30 = 0.

Solution :

Given equation:  x*-5/5x+30=0 = x*-2/5x-3/5x+30=0
= ar-2/5)-3/5 x-2/5)=0 |
= (x-3£)(x-—2/§)=0 = eitherx-3v5 =0orx-2v/5 =0
= x=3/5 or x=2/5

Question 115.

Solve for x: X2 + V5 x —60=0

Solution :

Given equation: ¥ + v5x—60 = 0

Discriminant, D = b>—dac = (V5)* -4 x 1 X (=60) = 5 + 240 = 245
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-b+/D _ -/5+J245 /5+7/5

Now, Solutionis x

2a 2x1 2
/5+7/5  -/5-1/5
X = or
2 2
x = 35 0r -4/5
Question 116.
Solve for x: 4V3x2 + 5x- 2V3=0
Solution :
Given equation, 4Y3x% + 5x - 2/3 =0
Discriminant, D = b’-dac=5-4x4y3 x (-2/3)=25+9 =121
Now, Solution is: x = _bj:—'/ﬁ
2a
-5+4121 -=-5#%11
= X = =
2x44/3  8/3
- v = -5+11 or -5-11
8V3 83
= x = o or =16
8/3  8/3
= x = ﬁor -2/3
4 3

long Answer Type Questions [4 Marks]

Question 117.
A shopkeeper buys some books for rs 80. If he had bought 4 more books for the same
amount, each book would have cost rs 1 less. Find the number of books he bought.

Solution :
Let number of books = x
Cost of each book = y
Total cost = T 80
xxy = 80 (i)
New number of books = x + 4
Cost of each book = T(y-1)
Total cost = T 80
(x+4)y-1) = 80
xy-x+4y-4 =80 &
80-—%+4y—4 = 80 [From ()]
80 -4 =0
y
S0+ 4°-4y =0
yr-y=-20 =0
Y-Sy +dy-20 = 0
yy=5) +44-5) = 0
v+ dHy-5 =0
y=-4 y=35
But, y = — 4 is rejected because cost of books cannot be negative.
So, y=5
x = 35—0 = 16 S x=16 [From (i)]

Hence, numer of books he bought = 16

Question 118.
The sum of two numbers is 9 and the sum of their reciprocals is 1/2. Find the numbers.
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Solution :
Let first number = x
So, second number = 9 -x
According to question,

-9+ 18
X -6x-3x+ 18
x(x-6)—3(x-06)
(x-3) (x- 6)
x =23 andx=6.
Hence, the first number = 3 and the second number = 9-3 = 6.

—
oo
o
DCG¢$N|HM|'—-
|
=
[ )

Question 119.

In a flight of 2800 km, an aircraft was slowed down due to bad weather. Its average speed is
reduced by 100 km/h and time increased by 30 minutes. Find the original duration of the
flight.

Solution :

Let original time taken by the flight to reach destination be x hours.

Distance = 2800 km

Usual speed = —-—2; km/h

1
When time is increased, then time taken = (x+ —) hrs

2
_ 2800 _ 5600
And new speed = T~ 2a1
X+—
2
A.TQ,
28(]0_5600 - 100 = 2800(2r+1)—56'|]{]x=1m
x  x+1 (2c+ 1)x
- 2800 = 100 (2 + )
= W +x-28=0 = 20 +8&-Tx-28=0
= Zx+4)-Tx+4) =0 = F+HX-7=0
= 4 _7 5l
= S = - or I—E— E

.. Original duration of the flight = S%hours, since time cannot be negative.

Question 120.
The numerator of a fraction is 3 less than its denominator. If 1 is added to the denominator,
the fraction is decreased by 1/15. Find the fraction.
Solution :
Let denominator be x and numerator be x — 3.

.. Xx=3 numerator
.. Fraction is = - .
X denominator
ATQ.,
x-3 1 x-3 x-3 x-3 1
— ﬁ; — | Je—
x+1 15 X X r+1 15
= P El ] S S R
x(x+1) 15
= ol +45 =0 = x-NE-5=0
: x =259

x = 9 will be rejected as it does not satisfy the conditions. So, required fraction is %
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Question 121.

A two-digit number is such that the product of its digits is 14. When 45 is added to the

number, the digits interchange their places. Find the number.
Solution :
Let the units place digit isx

As we know, product of digits is 14, so the tens place digit will be 14
x

The number is (IOX % +x)

According to question,
140 4 vas = 1+ ¥
X X
140 +x° +45¢ 1%+ 14

x
140 +x° + 45x
10x% + 14 - 140 - x> - 45x
10x® —x* — 45x + 14~ 140
o — 45 - 126
9x’ -5k -14) =
X -5x-14
X =Tr+ 2%-14
xx=-T+2x-=-7)

il

X
10 + 14

|
cocooc oo

x-Nx+2) =
x=-7
x+2 =

Il
oo o

= x=7
= x=-2
X = -2 is not possible

. The units place digit is 7 and tens place digit is 20.

Hence, required number is 27.

Question 122.
Find two consecutive natural numbers, the sum of whose squares is 145
Solution :
Let the smaller of the two consecutive natural number be x.
Then, second natural number will be x + 1.
According to question,
L+ x+ 1)
A+ 2+ 1
20+ 2+ 1
2¢ + 2 + 1-145
2% + - 144
20 +x-72)
L+x-72
-8+ -T2
x(x-8)+9(x-8)
(x-8){x+9)
x-8 =
x+9 =
But x is given to be a natural number.
Therefore,x #-9,x = 8
Thus, the two consecutive natural numbers are 8 and 9.

145
145
145

| [ I |

H

I
c oo oocoooo
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Short Answer Type Questions | [2 Marks]

Question 123.

Find the value of p so that the quadratic equation px(x — 3) + 9 = 0 has two equal roots.

Solution :
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Given quadratic equation, px(x-3)+9=0 = p?-3px+9=0

Here, a=p,b=-3p,c=9
When roots are equal, D = 0, where D is discriminant. ¢
D = b’ -4ac

= (-3pY-4xpx9 =0

9p°-36p =0 = 9p(p-4)=0
= 9 = 0,p-4=0 = p=0,p=4
But p=#0 [+ In quadratic equation, a = 0]
. p=4

Question 124.

Find the value of & so that the quadratic equation kx(3x -10) + 25 = 0, has two equal roots.
Solution :

Given quadratic equation, kx(3x-10)+25=0 = ot —10kx + 25 =0

— Discriminant D = (=10k)> — 4 x 3k x 25 = 100k> - 300k, where D = b” - 4dac

For equal roots,

D=0
= 100k2 - 300k =0 = 100k(k-3)=0 .
= k=0 ork=3 = k=0(Rejected) [~ In quadratic equation, a # 0]
Hence, k=3.

Question 125.

Find the value of m so that the quadratic equation mx(5x — 6) + 9 = 0 has two equal roots.

Solution :

Given quadratic equation, mx(5x-6)+9=0 = Smx*—6mx +9=0 ,

—, Discriminant, D = (=6m)? -4 x 5m x 9 = 36m” — 180m [~ D = b*-4ac]
For equal roots, D=0

= 36m2-180m =0 = 36m(m-5)=0 _ _

= m=5 or m = 0(Rejected) [+ In quadratic equation, a # 0]
Hence, m=>5

Question 126.
Find the value of m so that the quadratic equation mx(x — 7) + 49 = 0 has two equal roots.
Solution :
Simplifying given quadratic equation,
mx (x-7) + 49 = 0, We get

= \ met = Tmx +49 = 0
In above equation, a = m, b =-Tm,c =49
For equal roots, D = 0, where D is discriminant
D = b -dac
0 = (-Tm)’ -4 xm x 49
0 = 49m* - 196m
= 49m*-196m = 0 = Tm(Im-28)=0
= Tm =0or Tm-28=0 = m=00r?m=_28
= m=0o0r m= -2—8=4

But m = 0 [+ In quadratic equation, a # 0]

Question 127.

For what value of k does the quadratic equation (k — 5)x?+ 2(k — 5)x + 2 = 0 have equal
roots?
Solution :

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



Given quadratic equation, (k —5pt + 2Ak-Sx+2=0
Here,a =k-5b=2((k-5),c=2
b? — 4ac = 0, where D is discriminant

When roots are equal, D=0 =
RK-5)P-4x(k-5x2=0 = 4k*+100-40k—8k +40=0

= A48k +140 = 0 = K -12k+35=0

= K-Tk-5k+35 =0 = k(k-T)-5(k-T7)=0

= *h-5)k-7) =0 = k=57

But k # 5 [+ In quadratic equation, @ # 0]

: k=7

Short Answer Type Questions Il [3 Marks]

Question 128.
Find the roots of the following quadratic equation. 2v3x2-5x + V3 =0
Solution :

Given quadratic equation, 2/32-5c+ V3 =0
In the above equation, a = 2v’r3_n, b=-5,¢c= J3. Then,

discriminant: D = b - 4ac
= (-57-4x2/3 x V3
=25-24=1
. Solution is: P ;fﬁ
5+1 6 V3 6/3 3
= * = m—— ==
2x2/3 4/3 /3 4x3 2
or x=l & 1
7 4/3 4/3 /3
31
.. Roots are —, —.
2 /3

Question 129.

Find the roots of the following quadratic equation: x?— 3V5x + 10 = 0
Solution :
Given quadratic equation, x*-3v5x +10=0
Discriminant, D = b*-4dac
= (-3/5)-4x1x10
= 45-40=5
-b+V/D
2a

3/5+Y/5 _3/5+/5  3/5-45
Taxt T T2 YT

%g- or # = x=2/5orx= E,,

. Solution is: x =

"

= x =
. Roots are 2-/3, /s

Question 130.

Find the roots of the following quadratic equation:vV3x2-2v2x-2v3=0
Solution :

Given quadratic equation, /3x*-2/2x -2¥3 = 0. Then, discriminant
D = b*-dac

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



(-2V2) -4 x /3 x(2/3)=8+24 =32
-b+/D _2/2+4/32

Now, Solution is: x = =
2a 2/3
2V2 +4/2
e rXr= —
243
. _ 2/2+4/2 2V2-4/2
X= ——— orx= —"——
23 243
_6Y2 -2/2
= X=  —0Orx=
2/3 243
- 32 2
Xr= —0rxy=——
3 /3
.. Roots are ﬂ:-/_f
V3 /3

Question 131.
Find the roots of the following quadratic equation: 3x? + 2 V5x — 5= 0

Solution :
Given quadratic equation, 3x* + 2v/Sx — 5 = 0. Then, discriminant
D = b*-dac
= (2V/5)' =4 x 3 x (-5)
= 20 + 60 = 80
Now, solution st Lo -b+V/D _ -2/5+/80 _ -2/5+4/5
: 2a 2x3 6
_ -2/5+4/5 -2/5-4y35
Xr= ———orx= ———-——
6 6
_ 25 —6v'5
X = —— 0or = —
6
x = §UTI= —Jg.

.. Roots are —J;—E- —fg.

Long Answer Type Questions [4 Marks]

Question 132.

A motor boat whose speed is 20 km/h in still water, takes 1 hour more to go 48 km upstream
than to return downstream to the same spot. Find the speed of the stream.

Solution :

Let the speed of the stream = km/h

Speed of the boat in still water = 20 km/h

Now, speed of boat during downstream = (20 + x) km/h
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Distance covered during downstream = 48km.

48 ) hours.
+X

Time taken = (

Speed of boat during upstream = (20 —x) km/h
Distance covered during upstream = 48 km.

48
Time t = 8
Ime taken (Zﬂ_x)huurs
) . 48 48
According to tion, =1+
reing to ques 0-x 20+ x
8 8 _
20-x 20+x
960 + 48x — 960 + 48«
= =1
400 - x*

= 96x = 400 -
= .x’2+'9't5|x—40[l=liI'.Aswt.:i-mma\.',x=—bé:—;:;ﬂ

~96 4+ /(96) + 4 x 1% 400 -96 + V10816
= x = = x=———

2x1 2

-96+ 104

e r= —
2

-96 + 104 ~96-104

— X= ————orxr= ———
2 2

= : ¥ = g =4 orx= —_? = -100 (Not possible)

Thus, speed of stream = 4km/h

Question 133.
Find the roots of the equation:

1 1 11
- = _"'_’.x ¢—'4’7

x+4 x-7 30

Solution :

Giveﬂlhﬂt: —]-'—-_L = H;x;ﬁ-_q.'? == wzll
x+4 x-7 30 (x+4)(x~-T7) 30
x=-7-x-4 11 -11 11

= —_ = = = — =
x*-3x-28 30 x*-3-28 30

= — -l o plamo_3
x?-3x-28 30

= Fo-k+2=0 = @-1)E-2)=0 “

= r=12

Hence, roots of given quadratic equation are 1 and 2.

Question 134.
Find the roots of the equation:

1 1 3
+ =1Lx#*—-5
2x-3 x-5 ?52’
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Solution :

1 1 3

i : = Lx#>,5
Given that: 2:-3+x—5 ,xatz
x-5+2x-3 =1
- (x—5)2x-3)
= -8 =213+ 15
= 2 -16c+23 =0
o _16+/(167-4x2x23 | by /b —dac
= Solution is: : x = %2 Sx= »
16 + v'256 — 184 _16+V/72
= s ——— = X=—
4 4
1662 _8+3/2
= x=—"— = X=——0
4 2
8+3v2 _ 8-3/2
= x = and x = ———
2 2
Hence, 8+3/2 and 8-3/2 are the roots of given equation.

2 2
Question 135.

A train travels 180 km at a uniform speed. If the speed had been 9 km/hour more, it would
have taken 1 hour less for the same journey. Find the speed of the train.
Solution :

Let the speed of the train = x km/h
Distance travelled = 180 km

Time taken = E‘E hours
X

When speed of the train is increased, then new speed of the train = (x + 9km/h
Distance travelled = 180 km

Time taken = ﬂ hours
x+9

According to question, 180 = 180 _ 1
x+9 x
180 180 _ 1
x x+9
- 180x +1620 - 180 _ 1
x(x+9)

= x(x +9) = 1620 "
= CHR-1620 = 0 = x*+45x-36x-1620=0
= x-36)x+45) =0
= x = 36 or x=-45(Rejected)

Hence, speed of the train = 36 km/h.

Question 136.

Two water taps together can fill a tank in 6 hours. The tap of larger diameter takes 9 hours

less than the smaller one to fill the tank separately. Find the time in which each tap can
separately fill the tank.

Solution :
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Letx hours be the time taken by smaller one water tap. .. (x—9) hours be the time taken by

larger one water tap.

According to question,
11 1 x-9+x 1
4+ = - = ==
x x-9 6 x(x-9) 6

- 6(2x-9) = x(x-9)

= 12¢-54 = X~ %

= P2l +54 =0

= £-18-3x+54 = 0 = x(x-18)-3(x—18) =0

= x-3)x-18) =0

= x = 3orx=18

.. Tap of smaller diameter takes 18 hours and that of larger diameter takes (18 —9) = 9 hrs.

Question 137.
Solve the following equation for x:

1 2 5
+ = ,x # —1’ _2,_4
x+1 x+42 x+4
Solution :
Given that: 1 , 2 .2 x#-1,-2,4 = X+2+2(x+1) _ 5
x+1 x+2 x+4 (x+1)(x+2) x+4
= Ak A (B +4)(x +4) =5(" + 3x +2)
P43+2 x+4
= W+ 12+ 4+ 16 = 5¢° + 15 + 10
= I+ 16+ 16 = 52 + 15x + 10
- 2-x-6=0 = 2-dx+W-6=0
= 2(x-2)+3(x-2) =0 = (x+3)x-2)=0
= x =2 or ,1:=_—3
2
. -3
.. Roots are 2, —.
2
2010

Very Short Answer Type Questions [1 Mark].

Question 138.
. If o, B are the zeroes of the polynomial 2y* + 7y + 5, write the value of a + B + ap.
Solution :

Given polynomial is 2y 4+ 7y + 5, a & B are the zeroes of polynomial.

Sumofz.eroes=a+j}=__?=__b
2 a
5 c
Product of zeroes = aff = = = —
2 a
-7 5
+ B+ = —+—=-1
a+f+ap 5+

Question 139.

If one zero of the polynomial x? — 4x + 1 is 2 + V3, write the other zero.

Solution :

Given polynomial is x* - 4x - 1. Given zero is 2 + V3. We know that irrational roots always
occur in pair which are conjugate of each other. So, other zero is 2-3.

Short Answer Type Questions | [2 Marks]
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Question 140.

For what value of k, is -2 a zero of the polynomial 3x? + 4x + 2k?

Solution :
Letp(x) = 3" + 4¢ + 2k
Given: — 2 is a zero of p(x)
p(-2)
3(-2)% + 4(-2) + 2
12-8 + 2k

]

=

X4-8 +2% =0

0
0 = 3
0 = k=4 = k=2

Hence, for k = -2, -2 is a zero of p(x).

Question 141.
For what value of k, is 3 a zero of the
Solution :
Letp(x) = 2> +x + k
Given: 3 is a zero of p(x).
p(3) =

23 +3 +k

18+3+k

=

polynomial 2x% + x + k?

0
0 = 2%x943 +k=0
0 = 21+k=0 = k=-21

Hence, for k = =21, 3 is a zero of p(x)

Question 142.

For what value of It, is 3 a zero of the polynomial x? + 11x + k?

Solution :
Letp(x) =x* + 1lx + k
Given: -3 is a zero of p(x).
r(-3)
(-3)> + 11(=3) + k
. Hence for k = 24, 3 is zero of p(x).

0
0=29-33+k=0=-24+k=0= k=24

Long Answer Type Questions [4 Marks]

Question 143.

The difference of squares of two numbers is 88. If the larger number is 5 less than twice the

smaller number, then find the two num
Solution :

bers.

Let smaller number be x and other larger number be Zx - 5.

ATQ.

= W2k -63=0

Discriminant, D = (-20)* -4 x 3

(2x-57-x*=88 = 4’-20+25-x"=88

X (-63) = 400 + 756 = 1156 [~ D = b> - dac]

Now, solution is: = 201:_ /1156 [ x= -bt '«/E]
2x3 2a
20 + 34 20 + 34 20 - 34
= = . - or x=
) 6 6
= I_E' or x-n__l4
6 6
= x=9 or x= =] (Rejected)

.. The required numbers are 9 and 13.

Question 144.

Three consecutive positive integers are such that the sum of the square of the first and the

product of the other two is 46. Find the
Solution :
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Let the three consecutive positive integersben,n + 1.n + 2.
According to question,

+m+Dn+2) =46 = 20°+3n-44=0

= 20 +1In-81-44 =0 = n(2n+11)-42n +11) =0
= n-4)2n+11) =0 = n-4=0o0r2n+11=10
= n=4 or n=—-151 (is not possible)

.. Numbers are 4, 5, 6.

Question 145.

A girl is twice as old as her sister. Four years hence, the product of their ages (in years) will

be 160. Find their present ages.

Solution :

Let sister’s present age be x years.

And girl’s present age be 2x years.

Given: relation between the ages of both four years hence
(x+4)(x+4) = 160 = 2+ 12+ 16 = 160
20+ 12-144 =0 = P+@&-12=0 = X +12-&-72=0
x+12)x-6) =0 = x+12=00rx-6=10

x =—12 (rejected)orx = 6

Sister’s present age = 6 years, Girl’s present age = 12 years.

SRR

Question 146.
Solve the following equation for x.

k-4, 7 5 4
7 x-4 2773
Solution :
Given that: 3’[_4-1- 7 = E;xii
7 3x-4 2 3
Let us consider: % =y
= The given equation becomes y+l =§
y
= -5y +2=0 = 2 -dy-y+2=0
= Dy-2)-1-2) =0 = (-1)p-2)=0
= y-1=00ry-2=0 = y=%0r2
-4 1 -4
i); ——=—=0r =2
= from (i); 7 > 5 5
= x-8=Torkx-4 =14 = =150k =18 = .t=501‘1=ﬁ

.. Solution is % or 6.

Question 147.

Some students planned a picnic. The total budget for food was rs 2,000. But 5 students
failed to attend the picnic and thus the cost of food for each member increased by rs 20.
How many students attended the picnic and how much did each student pay for the food.
Solution :
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Case (f) Let no. of students = x

Cost of food for each member =3y

Total cost = T 2000
XXy

= 2,000

Case (ii) New no. of student =x -3
New cost of food for each member = T (y + 20)

Total cost = T 2,000

(x-5)(y + 20) = 2,000
xy + 20x - 5y - 100 = 2,000
Solving (1) and (2), we get
2000 + 20x - 5y - 100 = 2,000
20x -5y = 100
dx—-y = 20
4:__2@ = 20
x
x—@ =5
X
= F-5x-500 = 0 = x*-25x+2x-500=0
= x(x-25) +20(x-25) = 0 = (x+20)(x-25)=0
= x+20=0 or x-25=0
x = =20,25
x = —20 is rejected because no. of students can’t be negative.
So, x =125
2000 _ 2000
Al T
y = 80

No. of students = 25

Cost of food for each student = ¥ 80.
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