DPP

DAILY PRACTICE PROBLEMS

SUBJECT : MATHS

CLASS : XlIth | .
DATE : Solutions DPP NO. : 2

TOpiC «= COMPLEX NUMBERS AND QUADRATIC EQUATIONS

1 (b)

We have,

2(x+2)>x*+1
=>x>—2x—3<0=>(x—3)(x+1)<0=>—-1<x<3
So, there are three integral values viz. 0,1, 2

2 (a)

Let the roots be @ and 2 a. Then,

a 2 1
a+2a=—a_band2a =23
a 2 1
Sa 3@—b) and « _Z(a—b)
a? 1

= =
9(a—b)*> 2(a—D)

=2a%=9a—9b

=2a*—9a+9p=0

=81—-72b=0 [+~ a€R]
=>b<9/8

Hence, the greatest value of b is g
3 (d)

1-i3 _ 1-if3 _1-i3 1 43

LetZ=1+i\/§_1+i\/§X1—i\/§__E_ 2

= arg(z) =60 = tan! (%) = tan_l(ﬁ)

= 6=60°
Since, given number lies in IlIrd quadrant
6 =180° + 60° = 240°
4 (c)
Letz=x+1iy
Then,z+iz=(x+iy) +ti(x+iy)=(x—y) +i(x +y)
and iz=i(x+iy)=—-y+ix
If A be the area of the triangle formed by 3, z + iz and iz, then
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x y 1
x—y x+y 1

|
-y X 1

A—1
_2|

Applying R;—R; —(R1 + R3)
x

1 y 1 1
Then A=5 0 0 -1 =5(x2+y2)
-y x 1
_ 1 2 .
=|3|* =200 (given)
= || = 400
= |z| =20
= |3z = 3|3| =60
25 (c)

Given bx + cx + a = 0 has imaginary roots
=>c?—4ab<0

=c? < 4ab

= —c*>—4ab (1)

Let f(x) = 3b*x? +6bcx + 2¢?

Here, 3b%>> 0

So, the given expression has a minimum value

o -D
~ Minimum value = —

4a

_4ac— b?
" 4a

4(3b%)(2¢?) — 36b*c?
B 4(3b%)
=— 12b%c” =—c?>—4ab

12b?

[from Eq. (i)]
26 (b)
Given, (ax? + c)y+ (@’ x* +¢) =0
orx*(ay+a)+(cy+c)=0
Since, x is rational, then the discriminant of the above equation must be a perfect square.
20—4(ay+a)+(cy+c)=0
= —acy’—(ac' + ac)y—ac

Must be a perfect square
= (ac' — a’c)2 —4aca' =0

= (ac' — a'c)2 =0

=ac' =d'c
a ¢

===
a c

27 (c)

(1+i/3)"+ (1 —i3)"
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[ . n . n
o (1+£) +(1_£)

\2 2 2 2
_Zn'( ﬂ+..ﬂ)”+( n ..n)”
= -cos3 lsm3 COS3—lSIIl3

r nmw nmw
= 2”_2 cos ?] =2ntl cos —-
8 (c)
Letz1=1+4+1i,z2,=—2+4+3iandz3=0 +§i

ooy 1 |1011
Then, X2 y2 1|=|—2 E 1
x3 y3 1 0 3 1
—1(3 5)+12 +1( 0)
N 3 (2) 3
_ 4 10
3 K

44+6—10
= 3 =
Hence, area of triangle is zero, therefore points are collinear
9 (d)
Wehave,z—2 —-3i=x+iy—2—-3i=(x—2) +i(y —3)

. —1(y=3\_=I

Given, tan (m) =%

= y—3=x—2
= x—y+1=0
10 (b)
[(cos 20° + isin20°)(cos 75° + isin 75°)( cos 10° + isin 10°)]
sin 15° — i cos 15°
i20°i75° 4i10°

- —i(cos15° +isin15°)
i105°

-
190°

= — = —1

11 (c)

Since a, B areroots of x> +hx +1=10

~a+pf=-baf=1

We have,
(~a-g)+ (-3
_ _ (a+B)
——@rp (g == @rp - b rn=2
d( 1)( 1)— 2 ! =14+2+1=4
and, _a_E _ﬁ_a =af+ +@— +2+1=
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1

. 1.
Thus, the equation whose roots are —a —zand —f — —is

B
x*—2bx+4=0
12 (a)
The required vector is given by
3 @el ™= (a5 (—140)=6— =i
(@' T =S (—4+5D(—1+0)=6——1
13 (a)
. zZ 3—i lot 7 = .
Given, 7 =3 [letz=x + iy]
x+iy 3—i 3
= = = = —
x—iy 341 T ryT=T4
= z=a(3—1i),wherea€R
14 (b)
x—b)(x—c
xX—a

=x? —(b+c+m)x + (bc+am)=0

Since x is real, we must have

(b+c+m)?—4(bc+am)=0

=>m? +2(b+c—2a)m+ (b —c)*= 0 forallm

=4(b+c—2a)>—4(b—c)*<0

=>(b+c—2a)?—-(b—-c)*<0

=2>(b+c—2a+b—c)(b+c—2a—b+c)<0

=22(b—a)2(c—a)<0

=>(a—b)(a—c)<0

>b<a<cor,c<a<b

15 (b)

Let f(x) = x* +ax3 +bx® +cx — 1

Since (x — 1)3is a factor of f(x). Therefore, (x — 1)? is a factor of f'(x) and (x — 1) is a factor of
f!' )

~fM)=0f(1)=0and f'(1) =0

=>a+b+c=0,3a+2b+c=—4and 6a+ 2b=—-12

>a=-2b=0,c=2

cf)=xt—2x3+2x—1=(x*—1) = 2x(x* — 1)

=>f) =02 -1)E*+1-2x) = (x+ 1)(x—1)*

Hence, (x + 1) is the other factor of f(x)

16 (a)

Required vertices are given by

z=(1+) et ™2 =1 +i)(+i)=+(—1+10)

17 (b)

Let all four roots are imaginary. Then roots of both equation P(x) = 0 and Q(x) = 0 are imaginary.

Thus, b?> —4ac < 0;d? —4ac < 0, so b? + d? < 0 which is impossible unless b = 0,d = 0.

So,if b # 0 or d # 0 at least two roots must be real, if b = 0, d = 0 we have the equations

P(x)=ax*+c=0
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and Q(x) = —ax?*+c=0

or x* = — 5x% = - as one of and — - must be positive so two roots must be real.
18 (c)
__ie . —i(g) ig
1+a eZ(1+e® e P4e2
_q  —if - (0 0
l—-a 67(1 _ eie) e_l(i) _e 2
0

2 cos> 8
= —~% =ijcot=

—2isiny 2

2

19 (a)

Let, f(x) =x*+2ax+b
=(x+a)?’+b—a’

So, minimum value of f(x) = b — a®.
Since, f(x) > c,Vx € Rhenceb —a?>c
ie,b—c = a?
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. B A D C C B C C D B
Q 11 12 13 14 15 16 17 18 19 20
A C A A B B A B C A B
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