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THEORY OF EQUATIONS

OBJECTIVE PROBLEMS

If the equation x*+6x+20= 0 hasoneimaginary root 1+3i, then itsreal root is
1) 2 2) -2 3) 3 4) -3

If the sum of two roots of the equation x*-3x*-16x+ k= Qiszero,then value of
kis1)-482)36  3)48  4)24

If the product of two roots of x*—-5x*-kx+24=0is12,thenk =

1) 4 2) -4 3) 2 4) -2

If oneroot of x*—5x*+kx—4= 0isthereciprocalof another, then the value of k
is

1)5 2)4 3)3 4) 2

If two rootsof x*+px®+qgx+r=0 areconnected by therelationaf+1=0, then
the condition is

1) r’-pr+g+1=0 2) r*+pr+q+1=0

3) pP+preq+l=C 4) " +pr+q+1=C

If two of the rootsof x*+qx+r=0 areequal, the condition is

1) 27P+4¢="¢") 2)4r-27G=C 3)27P+4d=C 4) 4 +27d=C

If one of therootsof 2x°+6x*+ 5x+ k= 0isequal to half the sum of the other
two;then k =

1)-1 2) 1 3) 2 4) -2

If a,B,y aretherootsof x*>-px®+qgx—r=0, then the equation whoserootsare
B+y.y+a,a+B is

1) x3—2px2+(p2+ q) x+(r-qg= ( 2) x3+2px2+(p2— q) x+(r+ gy = C

3) x3+2px2+(p2+ q) x+(r+qg= C 4) x3+2px2—(p2+ q) x=(r+qp= (
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If the product of thetwo rootsof x*+px®+qgx®+ rx+s= Qisequal tothe
product of the other two, then

1) ps =r 2) p’s=r

3) ps= r 4) p’s=r

The condition that the equation x®-px®+qgx-r=0 may havetwo roots equakin
magnitude but oppositein sign is

1) pg+r=0 2) pg-r=0 3) 2pg-r=0 4) 2pg-r=0

If the sum of two roots of x®-px*+qgx-r=0, then pg =

1 1
1) r’ 2) r’ 3)r 4)r
1 1 1
If a,B,y aretherootsof x®-px?+gx-r=0, then + + =
B,y X" —=pX"+gx GZBZ Bzyz y20(2
p’+2q p’-2q
1) r? 2) r?
q°-2p g +2p
3) r? 4) r?
1 1 1
If a,B,y aretherootsof x>=2x*+3x+ 4= 0, then + + =
a,B,y X X X Bzyz y20(2 GZBZ
1 1 -1 -1
1) 8 2) 4 3) 8 4) 4
If a,B,y aretherootsof x*-px*+qgx-r=0, then iz+B—lz+—12:
o y
q* +2pr 2pr—of
1) r 2) r
o° -~ 2pr o° +2pr
3) r? 4) -r?
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If therootsof x®-9x*+20x—12= Careintheratio 1:3, then therootsare
1)1,2,6 2)2, 6,3 33,:—13,12 41,35

Therootsof x*-9x*+x-2=0are

1) 2+2i 2) 2% g)LE2 4 -12

If, 1, P aretheroots of X*+2x*=5x+6= 0, then
l)a:B,B:Z 2)0(:—3,[3:2
3)0(:—3,[3:—2 4)0(:3,[3:—2

The equation whoserootsare -1, 2+i is

1) X +3x*=x+5=0 2)x° =3x*+x-5=10

3) X*=3x*+x+5=0 4)x°+3x*+x+5=0
The cubic equation having, theroots 2++/3,1is
1) X*+5x*+5x+1=0

2) x> =5x*+5x-1= 0

3) x*-5x*-5x-1=0

4) X*=5x*=5x+1=Q

Theroots of the equation x*® +3px® + 3gx+ r= Carein A.P. then
1) P’ =pa-r 2) 30"~ 3pg= 1

3) 2p’ +r=13pq 4) 2p’ - 3r= pq

If theroots of the equation @ +3bX'+ 3cx+ d= (grein A.P., then the condition
is

1) 2b’ - 3aber & & 2) 2b’ + 3aber & &

3) 2b’+3abe- & & 4) 2b’—3abe- & & |

If theroots of the equation x*-7x*+14x- 8= Qarein G.P., then therootsare
1)2,4,8  2)1,1/2,1/4 3)1,2,4  4)8,5,
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If theroots of the equation 8x*-14x° + 7x— 1= (Carein G.P., then therootsare

N1l il il 4104

39 23 2 4
If therootsof x®+x?+kx+8=0arein G.P., thevalueof k is
1) 2 2) -2 3) 1 4) -1

Theroots of the equation x*+3px®+ 3qgx+ r= Carein G.P. Then
1)’ =q 2)r'p=q°  3)rp’=q 4’ =0’
If theroots of the equation x*-px*+qgx—r=0arein H.P., then the value of the

mean root is
3 3 3k 43
r q q p

If therootsof x®+px*+qgx+r=0arein H.P., then
1) 2¢° + 277 = 9pq 2) 2gF + 27r= 9pc
3) 2 - 277 = 9rqt 4) 29f = 27r="9pc

Theroots of the equation x*-3ax’ +3bx- = (arein H.P. then themean root is

a b ¢ ¥
1) b 2)c 3)a 4) b

If a,B,y aretherootsof x*=x?+8x—-6= 0, then o? % y* aretherootsof the
equation
1) x* =15x" + 52%=/30= ( 2) x* =5x*+52x- 30= (
3) x* —15x*=52x- 36= ( 4)x® +15x% + 52x— 36= (
If a,B,y aretherootsof x> —2x* + 5x— 3= @, then the equation whose roots are
Bv+1.va +EGB+—1 is
a B y
1) 3x% + 200¢ + 32x+ 64= ( 213X° — 20X + 32x- 64= (
3) 3X° +20x + 32x- 64= ( 4)3%° = 20X = 32x+ 64 (
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If a,B,y aretheroots of the equation x* +qgx+r= 0, the equation whose r oots

are Bty yta o+ is

GZ ! BZ ! y2
1) rx®+gx*-1=0 2)rx®—gqx*-1=0
3) rx*+qgx*-1=10 4)rx’+qgx*+1=0

If f(x)=5x°-13x*~-12x+ 7= (, then f (x) expressed in power seriesof (X-2).is
1) 5X* +17X + 4x+ 29= ( 2}5X3 +17X - 4x— 29= (
3) 5X° —17x - 4x+ 29= ( 4PX° 17X + 4x- 29= (

The equation whose roots aretheroots of x*-5x*+7x*=17x+ 11= (each
diminished by 4 is

1) X* =11 + 43x + 55x+ &= ( 2" +11¢ - 43x + 55x+ &= (

3) X* +11x°+ 43x' + 55% 9= ( A" =11¢ - 43x° - B5x+ 9= (

The equation whose roots are k timesthe roots of 3x* —gxﬁ‘ I X2 — X+T78: 0is

an equation with integral coefficients. Then k =
12 2)3 3)5 4) 6

If -4,-1,-1 arethe rootsof “x° + 6x* + 9x+ 4= Q, then theroots of the equation

3 2
[x—gj +6(x—gj +9(x——2j+ 4=Care
3 3 3

1
3’

Wl

w|R wlB
® wlo;m
wlo;

The equation whoserootsarelessby 2 than theroots of 2x*+4x-5= Qis

1) X*+2x-3=0 2) 4x* -8x-10= C

3) 2x* +12x+ 11= ( 4) x*-2x=-3=0
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If g,l, 2 are the roots ofx® —9x* + 13x- 6= (, then the roots of the equation
6x>-13X + 9x— 2= Care
12,1 nlql
3 2 3 2
3) 312 4 -2 41
2 3 2

The second term of the equation 2x®+ 6x° - x+ 1= C can be removed by
diminishing itsroots by
1)2 2) -2 3)1 4) -1
By removing the second term in the equation x*® —3x*+12x+ 16= (the
transformed equation is
1) y?+9y+26=0 2) y®-9y+26=20
3) y?+9y-26=0 4) y?-9y-26=0
If f(x)=x°-3x*+4=0hasarepeated root, then that root is
1)2 2) -2 31 4) -1
Themultipleroot of x*-x*=x+1=0s
1)1 2)-1 3) -2 4) 2
If the equation x*>~3gx+ 2r= 0 hastwo equal roots, then
l)q2:r3 Z)q:r3 3)q3:r 4)q3:r2
If a,B,y. aretherootsof x*+4x*+5x+ 2= (, then Z%:
a

e 2 3 4
1).2 2) 3 3) 4 4) 3
If a,B,y aretherootsof ax’+bx*+ cx+ d= C, then thevalueof > o’p?=

¢’ +2bd 2bd- ¢ ¢’ -2bd ¢’ +hbd
2 2) 2 3) 2 4) 2
a a a a

1)
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If a,B,y aretherootsof x°-9x*+26x- 24= (, then thevalue of =(a +3)(B+3)

IS
1) 107 2) 108
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3)128  4) 182

Therootsof x®-21x*+126x- 216= (arein ------

1)AP. 2)G.P.

The number of real roots of equation (x+1/x)’+(x+1/x)=0is

1) 2 2) 3

If a isanimaginary root of x*>-1=0, then the equation whoserootsare a +a*

and a’+a’is
1) X*=x-1=0

3) X’ -x+1=0

3)A.G.P 4)H.P.

3) 6 4) 0

2) x*+x-1=0

4) X* +x+1=0
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THEORY OF EQUATIONS

HINTS AND SOLUTIONS
Ans (2)
Given 1+3i is one root> 1-3i will also be a root.
Sum of the two roots = 1+3i+1-3i=2
Si = sum of all the roots = 0.
U The third root = 0-2 = -2
Ans.(3)
Let the roots b&: ~@.B=8=a+p= -(-8)=3=p=3

2 o
Since 3 is a root of the given equatic}%,' 3(3 -16 39+ k= 0= k= 4

Ans (3)

Let %B:Y pe the roots so th&@P = 12,57 0BY=-24= 1¥= 24=y=-2
— 2k=—24+ 28= 4] k= 2

Ans.(1)

1
a,—,B
Let the roots be a

%:a(éjﬂz—(ﬂ): 4=pB=4 .ButP is aroot of the G.E.

64-5(16)+4k-4=0> 4k=20= k=5
Ans.(2)
Let the roots b&:B:Y . Then®BY =-r . Given®BP=-1

=(-1)y=-r=y= " ButYis aroot of G.E.

P+prl+qr+r=0= P+ pg+ g+ E (s the condition.
Ans (1)
Let the roots bea,a,. Then a+a+B=0=B=-2a
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aaB=-r=>op=-r=>20°=-r= 0(3:% But a is root of G.E.

:>0(3q0(+r:0:>%+ ga+ r=C

3r 277 3( r
8 2

= qa :Ej q3a3:——:> q —jzz—:::>4q3r+ 27¢ = Q

U Required condition igq® + 277 = C
Ans (2)
Given one root is equal to half the sum of theeptivo. = The roots are in A.P.

Letthe rootsbea—-c,a+d
s =a-d+ at a d:—g: 3 3a- B a-(-1).isarootof f(x) =0.
=f(-1)=0
2(-)3+6-) 2 §- )+ k& & k.
Ans (1)
Given 29 =p.Zap=qafy=r

Lety:[3+y:o(+[3+y—a:p—o(:p—x(Da=X):>X:p—y)

Required equation igo_y)s_ p(p=y) +ad(p-y)-r= ¢

-y -3y apy L P pi+ 28w pa ay £ =Y 20y (P gy (- pg = €
:x3—2px2+(p2+ q) x+(r-pg= (

Ans (2)

Given Za =-p,ZaB=q,ZaBy=-r,aByd = s.

Also given@P=Y0 Now ap(ap)=s=a’p*=s
apy+opBo+ayd+pyd=-r
aB(y+8)+yd(a+p)=-r=ap(a+B+y+8)=-r (O y>=ap)

= ap(-p)=-r=>a’p’p’=r’=sp=r
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Let the roots bex,-a,

s=a-a+B=—(-p)=p=P=p= x= [

But P isarootof GGEE=p’-pp+qp 1= 0= pa E |

Ans (3) Let the roots be,—-ap=S =a-a+B=p=B=7p

But B is a root of the given equation

B’ -pB*+0oB-r=0= p’- F( Ff)"' ap- = (= pg-r=0= pg= r

Ans (2)

Given @ tB+y=p,ap+By+ya =q,afy=-r

G.E o

Ans (3)

Ly ratept_ (a+Bry) -2(ap+Py+ya) _pt=2q

2

(oY)’ r

Given @ *B+y=2, aB+By+yo = 3apy= 4

1 1 1
+ + =

GZ +BZ +y2

Bzyz yzaz G2I32_

aBy

(oY)’

Ans (3) a +B+y=p,ap+PBy+yaq,afy= ra—12+i+

(a+B+y)* —2(ap +By+ya) _4-2(3__2

16 16

B* y

(By + o+ aB)’ —20By(a +B+y) _g*-2rp

(aBy)’
Ans (1)

r.2

Let the roots be, 3a,3.

a+30+B3=0

(1)

B=9-4a, From (2) 30?(9- 4a) = 12

a.30B=12....(2)
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902 -4a’= 4= - W2 4= (
By inspection 0 =2
OB=9-8=1
Hence, the roots are 2,6711,2,6
16. Ans (2)
By inspection x = 2 is a root of the equation.
0(x=2)i5 4 factor ofx®~2x +x-2
Ox*-2x*+x*-2=(x-2)(¥+1)=0
=X=2, X=%i
17. Ans(4)
1+a+B=2
:a+[3:1and0([3=—62>0((1-0()=-6
a’-a-6=0=(a-3(a+2)=0p= 3
B=-2,3 Da=3 B=-2
18. Ans (3)
Given -1, 2+i are the roots of a given equation.
= 2-ljs also a root of the given equation.
[ Required equation is (x+1) (x-2-i) (x-2+i) =0
= (x+1)[ (x=2) 41| z0= (x+ J( % - 4x+ §= ¢
= x*=3x*+x+5=0

19. Ans.(2)

[rrational roots occur in pairs~ 2-/3 is also aroot. The cubic equation is

(x—2—\/:_3)(x— 2+\/_3)( x-9=C
=[(x=2)"-9)|(x-)= 0= (¥ - ax+ J(x }= ¢

=x>-5x*+5x-1=C
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20. Ans(3)
Let the roots be a —d,a, a+d.
a-d+atat -3 3a- 3Ip a-
But a=-p+ 3¢~ §)+ 3d- p+ =
= —p°+3p’ - 3pg+ 1= (
= 2p’ + r= 3pgis the required condition.
21. Ans (1)
Given equation is

;s 3b , 3c d_
+—X"+—X
a a a

X

Let the roots b&@ ~B:0gand @ +B

so-B+a+a +B:@:> Ko :—ibzm :——bSinceU iS a root of (1), we have
a a

a
b° Bb(sz Sa( j d
—  + |+ -—+—=0
a al & a a

3
:@_ibﬂ_d: 0=2b’—~3aber & & s the condition.

a & a
22. Ans(3)

2aa
Let the roots be

S3=%(a)(ab:—(—€)= 8 4= & = Sl=%+a+ ar=—(—j: - %Fl+ 3 B: :

= 2rP=5r+2=0=(2r-3( = 2= (=r=20r1/2
L) The roots are 1,2,4.
23. Ans(3)

. 14 E,a,ar
Given x° _EX +—x——8:0 ........ (1)let Let the roots of (1) be

a 1 1 1
=—aa= a=-|--|=a’== ==
> (8j 8:>a
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_a ( 14]_14 1(1 j_?
g=—tatar=—-|——|=—=>—| —+1l+r|=—
r 8 8 2\r 4

:>2(r2+r+1)= 7r= 2F -5+ 2= (
1
= (2r-9)(r-2)= 0= r= 295

11,
0 The roots be4 2"
Ans (1)

a%a.ar=—8:> d=-8& &- .

But ‘a’ is a root of the given equation.

0 ~8+4-k(2+8=0= 2k= 4= k= :
Ans (4) Let the roots b?e,a,ar

=>s,=d=-r= a=(- 01/3

But ‘a’ is a root= a’+ 3pa& + 3ga F |

= -r+3pP?+3q(- 0"+ r=0

=>q?= pr?=q=pr= gd= pr?=qr®= pr®=g= p’r= ¢

Ans (2)

LettherootsbeL,}, t 1 .}. ! =r= ! =r
a-d a a ca-d a a+ d (ax §aal
10 1 L1 _q
(azdja (& d(a § G &)
e
1 _ 3r

[l Mean root is?® A
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Ans (1)
11
Let a—d a

1
at C pe the roots

s’=

= + + =q

1 =-r
(a-dda g " (a-da (a (& § fa)

at+d+at a d_ N 1_3r
:(a—d)a(a+ q—Q:Sa(—r)—q::G——

1
P 1 1
But @ isaroot= = +q.~=+r=0
a a

-27¢ 9P )
=>——p—+tq{——|+r=0C
q q q

= =27 +9pgr - 34 # rd= (

= =27 +9pgr - 34 # rd= (

= =27 +9pgr- 24= 0= 24+ 27= 9pc

Ans (4)
Putx = 1/y in G.E. Thercy’ -3by +3ay- = ( ......... (1)
The roots of (2) are in A/P. let—B,a,a +p be the roots of (1)
sl:cx—[3+a+[3:£):>3x:ib:> 31:3b:>0(:—t
C C C C
b c

The mean«root of (1;. L The mean root of G.E. |E

Ans(4)

Given @ tB+y=1ap+By+ya=8iPy=6

Required equation ig* -x*(a?+B2+y?)+x(a’s? +y’a?+py?) -a By *=0=

x3 —xz[(a +B+y)° —ZZGB} + X[(ZGB)Z —ZC(BVZC(} ~(apy)’=0

= x*-x?(1-16)+ X( 64~ 12.)- 36 =X +15x"+52x- 36= (
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30. Ans. (2)
Given 29 =2,ZapB=50By= 3
Lety =py+—=0PV*1_3*1 4. 4 == x=2
a a a a X y
Required equation i%?—zi—g%o—?,: 0

= 64~ 32+ 20y - 3y = (

— 3y° - 20y + 32y~ 64= (Or 3x® - 20X’ — 64= (.
31. Ans (2)

GivenZa =0,ZaB=q,aBy=-r

_B+y_a+B+y_O-a _«a
Lety= o> a?  a? a2

=_1__
a

=X=-

X |

E
y
. . . 1 1
Putting this value in G.E., we haveg+q(——]+ r=0
y y
=1y’ —qy* —1= 0 * —gx*=1=0

32. Ans (2)
Givenf (x) =5x°-13x*=12x+ 7= (

f(x-2)=0= We have to diminish the roots by 2 Diminishing thets of (1) by
20 5 -13 -12 7
10 -6 -36
5 -3 -18] - 29
10 14
5 -7]-4
10
517
(2), we get

The transformed equation & +17x° — 4x— 29= (
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33. Ans (3)
4l1 -5 -7 -17 11
4 -4 12 -20
1 -1 3 59
4 12 60
1 3 15] 55
4 28
1 7
1 43
1] 1
The transformed equation i$ +11x% + 43X + 55x 9= (
34. Ans (6)
G.Eisx4—§x3+lx2——1x+—7=0
18 3 54
5 7 1 7
X' ———=x*+—=x* X+——==0
32 32 32 32
........ (1)
Multiplying the roots of (1) by
2.3 = 6, we remove the fractional coefficients.
Ok=6
35. Ans (2) Diminishing the“roots of the givequation by -2/3 we get the second
equation. The roots of the second equation at&:g,—1+§ -~ 1+—§
<10 -1-1
33,3
36. Ans (2)
Diminish the roots of G.E. by 2, we have:
ol 2 4 -5
4 16
2 8111
4
2| 12

Transformed equation &x* +12x+ 11= C.
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37. Ans (1)

G.E. is2x’-9x*+13x- 6= C. Put 1/x in the place of x.

%—% +23_6=0=6x"~13¢ + 9%~ 2= (s the reciprocal equation of G.E. whose
X X X

roots are 3/2,1,2.

Hence, the roots of transformed equation 2/3,/2, 1

38. Ans (4)
G.E. is2x® +6x*— x+ 1= Qwhere® ~ 2,3= 6,3=- 1@

To remove the second term, diminish the roots by—_hal - L\ -1

g . 2

39. Ans (1)

o a __~(38)_
Herea,=13=-3,lFr —+—=-——*=1
na )
Diminishing the roots by 1 to remove the secomdhte

111 -3 12 16
1 2 10

The transformed equation y8 +9y+ 26= 0
40. Ans (1)

Givenf (x)=x®-3x*+4

f (x)=3x*-6x=3x(x-2)= 0= x= 0,(

f(2)=8-12+4=0C f(0)#0

. But

[ 2 is a repeated root .
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Ans (1)

Let f (x)=x®-x?-x+1=f(x)=3x*-2x~-1
f(x)=0=3x*-2x-1= 0= (x-1)(3x+1) = 0= x= 1 1/:
But f(1) = 0 andf (-1/3) # 0. Ulis repeated root.

Ans (4)

Let the roots bex,a,f3.

Thena+a+B=0a.af=-2r

B=-2a, a’(-2a)=-2r=a’=r

Ans (1)
a+B+y=-4, af+By+ya =5 afy=-2
s 1 _ 1.1, 1 _y+a’+p°
GZBZ GZBZ BZVZ y%] 2 GZBZVZ
_(a+B+y)’ -2(ap+py+ya) _16-2(5~6_3
(aBy)’ (2" 4 2
Ans (3)
G.E. isx3+—x2+fx+9=0 ...... 1)
a an a
Zq:—EZaB:E,aBy:—Q
a a a
S a?BZaaPie By 2+y b 2= (aB+By+ya) - 20By (o +B+y)
&\ ( dj( bj_cZ—Zbc
=g -2 -2 =
a’ a)l a a
Ans (1)

Let y=a+3=x+3= x=y-3. The transformed equation is

O(y-3)°-9(y-3*+ 2 y- - 24 (

= Yy +27- 0y + 27y Oy — 8% 5S4y 26y 78 24
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— y®-18y*+107y- 216= (Whose roots are +3,+ 3,y + =
s, =Z(a+3J(B+ 3 =107
46. Ans (2)
x® —21x* +126x— 21¢
=(x*-216)- 21{ x- §= (
= (x=8)(x* +6x+ 36— 21¥ = (
= (x-6)(x*-15x+ 39 =
= (x-6)(x-3)(x-12 = ¢
=x=3,6,12

These roots are in G.P.
47. Ans (4)
3
Given eq. i{x +£j +(x +Ej =0
X X

:>(x +1j{(x +Ej2 +1} = 0:(x+—1j2+1: O:>x+%:0(or) X’ +1= 0 (Or)

X X X

2
(x +£j +1=0
X

There are no real roots.
48. Ans (2)
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