DPP

DAILY PRACTICE PROBLEMS

CLASS : XlIth | .
DATE : Solutions DPP NO. : 6

SUBJECT : MATHS

TOpiC «= COMPLEX NUMBERS AND QUADRATIC EQUATIONS

1 (b)
Since, a and B be the roots of the equation X%+ \/ax + B =0, therefore
a+pf=—+/aandaf =P
From second relation 8 # 0
wa=1
Al+f=—1>p=-2
Hence,a =1and f = -2

2 (d)
The equation has no real root, because LHS is always positive while RHS is zero
3 (a)

Let z=x + iy. Then,
z—1 (2+y*—1)+2iy
z+1 (x4 1)2+ P
Since :—1 is purely imaginary. Therefore,
R (Z —_ 1) =0
\z +1)
24 42

+y‘—1

ﬁLH _
x+1D)+y

=>xt+yr =12z =12z =1
ALITER We have,

z—1
(Z n 1)15 purely imaginary

z—1 T
~aeig) =3
=z lies on the circle |z] = 1

4 (a)

Let z be the fourth vertex of parallelogram, then
Z1+2z3 2zZp+z
2 2

5 (a)
Let z=x+1iy

= z=2z1+23— 2,
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= zz=(x+iy)(x +iy)

=x? — y* + 2ixy

=0+ 2ixy [+ Re(z)=Im (2) = x=y]
= Re(z%) =0

6 (9]
Letx=\/_1_\/—1_\/—1—...oo
Then,x =~/ —1—X orx*=—1—x

or x)+x+1=0

1+ 1—-411 —1++/-3
x: —
2.1 2

—1£+3i )
= ————=worw
2
7 (<)
_ k
Wehave,zk=1+a+a2+...+ak_1=11TZ
1 —a
= —_ =
kT1 4" 1-a
:| 1 |_ |a¥|
k1 el T 1—q
|a*|
= < <1
1—a ~J1—q (+lal<1)
1
= 3y lies within a circle |z—1i—a|=|l_a|

8 (b)
Here, > a =0, af =—7,afy =—7
1 1 1 a'B*+pY" +y'at

— et —  — =
(l4 ﬁ4 y4 a4,84y4
Ta'pt .

= atghyt (1)

Now, Y aB Y aB X aB ¥ ap = ap)’ X ap)’

=>(=7*=[a*B* + B*¥* + y*a® + 2aBy(a + B +7)]

[a?B? + B*y* + y*a? + 2aBy(a + B +v)]

= (@®B* + By +y*a®) (a*B2 + By +v*a®) [~Ya=a+pf+y=0]
— (X4,84 + ﬁ4y4 + y4a4 + 20(4,82)/2 + 2(12,84)/2 + 2(12,32]/4

= Z a'pt + 2a?B2yH (@ + B2+

= z a*Bt+ 2a°B%y? [(z a)2 -2 Z ap ]
= z a*Bt + 2a*B2y*[ 0 — 2 x (=7)]

= Z a*Br+2(=7)*(2 x 7)

= Z a*pt= (=7t +4(-7)°
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= Z a*tBt=(=7°(-7+4)=-3(-7)°
On putting this value in Eq. (i) , we get

1 1 1 =3(=7* -3 3

—t ===

at Byt (-t T T

9 (b)

Given, sinf + cosf =h

=sin?6 + cos? + 2sinf cos@ = h*>  [squaring]
h?—1

2
The quadratic equation having the roots sin 8 and cos 8 is

=sinf cosl =

x* — (sinf + cos@)x + sinf cos§ =0
2x* —2hx+ (h*—1)=0
10 (a)

Replacing x by 1;—:x we get the required equation
1 — bx\? 1—bx
a( ) + b( ) +c=0
ax ax
=a(1 + b?x* — 2bx) + ax(b — b?x) + ca®x* =0
=a + ab’x? — 2abx + abx — ab?*x* + a’cx* =0

= acx*—bx+1=0
11 (d)

ﬁ:@:%«/2i+1+iz
1 — 1
:\/_j (1+l)2:i\/—§(1+l)

12 (b)
Let @ and a” be the roots of the equation, then

n+1=5

b c
a+a*=—-and aa"=- = «a
a a a

On eliminating o, we get

DREIORES
a + a a

_1 1 _nn
=a.a n+1Cn+1 + a.a n+1cn+1 — _b
1 1

=(ac)*1 + (ach)+l = —b

13 (d)

Let z=x+1iy
lz+3—i|l=|(x+3)+i(y—1)|=1

> Jx+3)2+(@y-12=1 ()

Y
argz=rm = tan ; =T

= %:tann:O = y=0 ..(il)
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from Egs.(i)and (ii)we get

x=-3, y=0
z=-3

= |z|=|-3|=3

14 (a)

Let x = (—1)1/3

x = (cosm + isinm)
2n+1

cos( 3

Put n=0, 1, 2 we get
in/3 ein eSiTl/3

1/3

2n+1

X =

) T+ sin( )n] = l(2n+1D)m/3

x=e
«. Products of roots = e'™/3, ™,e5™/3 = g3
= (cos3m + isin3m) = —1
Alternate Method
We know that the cube roots of -1 are -1, -w, — w
». Their product = (—1)( —w)(— w?) = —1
15 (c)
Sum of the roots
b (=3)
a 1
From the given options only (c) ie, — 2, 1, 4 satisfies this condition
16 (c)
If (a® — 3a + 2)x? + (a® — 5a + 6)x + a®* —4 = 0 is an identity in x, then
a*—3a+ 2 =0,a>—5a + 6 = 0 and a®* —4 = 0 must holdgood simultaneously.
Clearly, a = 2 is the value of 'a’ which satisfies these equations
17 (a)
Since z; and z3 can be obtained by rotating vector representing z; through 23—” and 43—n respectively
2

2

“Zy=ziwandz3 =2 w

=2z, = (1+iﬁ)(—%+i£) and,23=(1+iﬁ)(—%—i£)

2 2
=z, =—2+0iandzz;=1—in/3
18  (b)
We have,
x:—3x+4
_—>1
x+1
. + -+
<€ O O Oo0—>
- 00 -1 1 3 oo
x2—4x+3
—>0
x+1
@=DE=D  ve(—11u 3
5>— 2 >0= — o0
1 x€(—11) U (B
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19 (a)

94" )
(E) =—3+x—x

9\* 1?2 11
> (5o) =—[("—z) +T}
= LHS is always positive while RHS is always negative. Hence, the given equation has no solution.
20 (a)
Let root of 3ax? +3bx + ¢ = 0 be «, then
3aa® +3ba+c=0
According to the given condition,

= x=3a
X

> a=—=
3

2

3 +3b24c=0
a9 3 Cc =

= ax*+3bx+3c=0
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. B D A A A C C B B A
Q 11 12 13 14 15 16 17 18 19 20
A D B D A C C A B A A
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