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SOLUTION OF EXERCISE # 1.3

“ Key to Applied Math-l?{;f |

Exercise # 1.3
Q.1: Without solving, Find the sum and product of the
roots of the following equations.
(i) 2x2+5x-1=0
Sol. 2x2+5x-1=0
Here a=2, b=35, c=-1
Sum of roots Product of roots
Sz_}fz_? p-S_|_1
a | 2 a 2
(i) x:-9=0 (1A-2017), (IIA-2017)
Sol. x2-9=0
Here a=1, b=0, c=-9
Sum of roots Product of roots
_(
g2 _9:@ pfie il
a 1 a 1
(iii) 2x2+4="7x (1A-2022)
Sol. 2x2+4="7x
X -Tx+4=0
Here a=2, b=-7 . c=4
Sum of roots Product of roots
_7 c 4
S::—-—l—)-:——fzz P=_=_=
a 212 a 2
(iv) B5xt+x-7=0 ~ (-208)
Sol. Here a=5, b=1 P |
Sum of roots Product of roots
g-_b {1 L
a 1.9 f .5
Q.2: Find the value of k, given that:

(8 CamScanner


https://v3.camscanner.com/user/download

OH & ((Quadratic Equaters) 41 Key to Applied Math-123
SOLUTION OF EXERCISE #1.3

(i) The product of the roots of the equation,

(k+1)x* +(4k+3)x+(k-—l) =0 is =% (I1A-2020)

Sol. (k+D)x2+@k+3)x+(k-1) =0
Here a = (k+1), b = 4k + J), c=(k-1)

As,  Product of roots = z)

P |

a 2

k-1 7

kel 2
2k-1)=T(k +1)
2k-2=Tk+ 7
2k -Tk=T+2

~Sk=9 = k:—g

(ii)  The sum of the roots of the equation
3x? + kx + 5 = 0 will be equal to the product of

its roots. (1A-2017), (I1A-2017), (IA-2018)
Sol. 3x2+kx+5=0
Here a=3, b =k, c=5H
As,  Sum of roots = product of root -
. I
a a
-k _5
8.3
Seu s e

(iii) The sum of the roots of the equation
Ax* + kx~7=01is3. (IA-2018), (liA-2020)

' Sol Ikt kx-T7=0
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Here a =4, b=k, ¢= -7
As,  Sum of roots = 3
b
L v i)
a
k

""'4—23 = -k=12 =5 k=-12

-Q.3: (i) If the difference of the roots x2 - 7x + k-4 = 0 is
5, find the values of k and the roots. (llA-206), (IA-201B)
Sol. Let « and p are roots of the given equation,

x2-Tx+k-4=0 |
Here a=1, b=-7 c=k—-4
According to condition
a-p=5 ()
Sum of roots = — Product of roots = =
a a
a+B=—:i7—=7—>(ii) u[S:k—I—i:k—zla(iii)
Adding eq. (i) & eq. (it) a-p=95
a+p="7
200=12
12
o=— = |o=6
2
Put a=6ineq.(i) | so, eq.(iil) becomes
6-p=5 af =k -4
—$=5-6 6(1)=k-4
$=-1 6=k-4=>k=6+4
|3 = 1 k = 10

;
(ii)  Ifthe difference of the roots, 6x% - 23x + k= 0 is 6

)
, find the values of k and the roots.
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Sol.
Ox2-23x+k=0
Here a=6,

b=

According to the condition,

5
a—B—G

A

Sum of roots = —
a

=93 93

aA+pf=———=— (1)

——
SOLUTION OF EXERCISE #1.3

Let < and B are roots of the given equation

6 6

R
|
.

o IOt

1]
4
o
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c=k

¢
Product of roots = —
a

deEk—)(iii)

)

idding eq. (i) & eq. (ii)
' 20 =

Sy ! O

g
2

|w®.[
S ico

G

3

"
2
Tx3ak=ikk= 21]
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Q.4: If o ,p are the roots of ax2 + bx + ¢ = 0, find thy"
values of:

(i) as +B3
Sol. ax2+bx+c=0
Here a=a, 'b=b, c=c

Sum of roots =o + L
a

Product of roots = aff = £
a

Ol:’+[33=(u+B)3—3aB(a+[3)
_(;‘9)3_3(3)(%) b’ b _ b’ +3al;‘
la a)\ a |
(i) al—zglz (iii) \/:+(
1 1
9ok, ot B~ Sol. \/:+\[:
Brad e
(XB =_.9_+.__\/§.
B Vo
(B’ 20p A
o’pt =(‘/a) +(\/E)
HRATE

= 2 Erpermas B o
5

K
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d} “j o B
w % v o.f
e} \ ; O : P o
SUL o : ‘V‘ SO]- E..Q = E:.:;p;
ﬁ Q IS (X (XB
iy m ) (ot + [3)(0( -B)
dl\ | (IB
@ = SoplatP) | (o B)y(o-B)’
of ) af
h) o C)L-b) _ (@t B)oc +B* - 20p
L‘ ) 9
: (B e By e
b"  3be o
TR TR (—b) (—b)"_4(c]
- C 3 a a 3_;-
a ) c
_ -b" +3abc 'x a a
T gt c |_-b l’i__‘lﬁx[i)
~b® + 3abc ala .. arxe

: a‘c - .__ -b /b ~4ac _|-bvb" -4ac
c a* ac

Q.5: If p, q are the roots of 2x’ -6x+3=0, find the
value of (p3 + q3)~ 3pq(p2 + q"’“) -3pq(p+q)
Sol. As p, q are the roots of the given equations
- 2x2-6x+3=0
Here a=2, = -6, c=3
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Sum of roots =——
a
-6
)4 (| = —— = 3
pt+(q 5
(p?+qt) -

=(p+q)® - 3pq (p+q) -

3pq (p* + q*) —

C
Product of roots ==
a

_3
Pq 5
3pq(p+q .
3pa((p+q) *-2pq) — 3pq (P+q)

{44

9
L7 2T 99 o 2T
2 2 2
_ 27 9 27
——27—7—-)())——2——
27
=21 -~ 27——
) 2 —2 -54
::_:Z_;/: .,7 27= 542_2,7
2 2 2 2

Q.6: The roots of the equation pxz + qx + q = 0 are o

and B, prove that: J:+ \/_ + \/:

Sol. pxt+qx+q=0

Here a=p,

Sum of roots = —E
-

= atp=—2
A 3 ' p

b =q,

(IIA-2018)
c=q
Product of roots = £
’ a
=> af = 1
p
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o) () g _asp, fa
T Jaxp \[ﬁﬁ

~q _TF!{\[Q—}
:_E“‘Lﬁ": AR by taking L.C.M

N

p p

i ¥

p p =0=R.H.S. Proved

[

5.7: Find the condltlon that one root of the equation
px? + gx + r = 0 is square of the other.

Sol. According to the condition, a, o are the roots of
given equation. px2+qx+r=0
Here a=p, _ b=q, c=r

C
Sum of Roots =— | Products of Roots =—
' a ., a

a+a2=—g—)(i) aal=— :>oc3=£—>(ii)
p ] p P '
Taking Cube on both sides of eq.. (1), we have

w3
(@) +() +3() (o )(a+o?) =35 ‘

\ q
ol +a +3a3(a+q2.)'=‘--;
g : S
(£J+(£] +3‘£(_9.] =___q_3_ .+ using eq.(1)&ea.(ii)
p p P\ P P
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Multipling bothsides by p’, we get

3

pT+ pr"’ -3pqr =—q

B —1

pr+prf+q°=3pqr = |pr(p+r)+q’ =3pqr

Q.8:

Sol.

Find the value of k given that if one root of
9x2 - 15x + k = 0 exceeds the other by 3.

Also find the roots.

(1A-20I6)

According to the condition, a, o+ 3 are the roots
of given equation: 9xz —-156x +k =0
Here a =9, b =-15, c=k
Sum of Roots =— | Products of Roots = =
- a a
-15 k
+ +3 ==—- — (o ) C(.+3 ===
avasd=o T2 | (@)(s) =3
' 15 ; 2 30 = .
2a+3=—9——>(1) o +30 = — —> (ii)
From eq.(1) 2a =1é5—— 3
2a=15-27 a_ﬁ__z
9, LN g
2. i3 :
Put a = -5 in eq.(ii), we have
2\° =2\ Lk |
() +35)=%
4-, k 4-18 k
—=~2== D ol
9 9 9 9
~-14=k or k=-14
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S0, one roots 18 = o =

EXERCISE #1.3

-]

.

3 }

. . o cul Y
and other root IS= @ 43 = = + 3 = wrmromr = [ =
3 3=
’Q7): If o, P are the roots of the equation px? + gx +r =0
then find the values of:
Sum of roots =~— | Product of roots= -
a a
:>a+[3=—9— :>a[3=£
P
W) ot +p (iii)  o'p+op’
Sol. o +p’ Sol. o’p+ap’
= (0L+B)z - 20 =OLB((12+[32)
3 (_SJ“ _ 2(1) - ap(0-+B)" - 20)
P P P
_q* _2r |g’-2pr| |-I _ﬂ] _Z(E)]
- p° p e p’ P{\ P P
(i) (a-p) _xf q_z_]
Sol. o +p* -2ap P\p” P
‘= a+B)2—2'a[3—2aB =£(q2—2pr\
=(a +B) - 4ap ‘pk P
2R\ N r(q*-2pr
(-5 |- [a"~ 201
Y p p
_a'_4r_|q’-4pr|
=5 p° p p° _ |
- &
% ’ ** ‘

Key ta Agplied Math-123

(8 CamScanner


https://v3.camscanner.com/user/download

