DPP

DAILY PRACTICE PROBLEMS

SUBJECT : MATHS

CLASS : XlIth | .
DATE : Solutions DPP NO. : 7

TOpiC «= COMPLEX NUMBERS AND QUADRATIC EQUATIONS

1 (a)
CASEIWhenx*+4x+3>0ie.x<—3orx=>—1
In this case, we have

|x? +4x+3|=x*+4x+3

S +4x+ 3|+ (2x+5)=0
=x’+4x+3+2x+5=0
=>x=-—2,—4=>x=—4 [vx<—-3orx>—-1]
CASEIl Whenx? +4x +3<0ie.—3<x<—1

In this case, we have

|x% + 4x + 3| = —(x? + 4x + 3)

S+ 4x+ 3|+ (2x+5)=0
=>—x*—4x—34+2x+5=0
>—x2—2x+2=0

=>x>+2x—2=0

—2424/3
Z-Twz_liﬁ

>x =

=—1—\f [+ —3<x<—1]

2+3)@2 +

B = W e e
=2+ \f

P —0'=2+\3) (2 +3-4)°
= (\3+2)'(3-2)
=3 - @7
=(-1)*=1
3 (d)
We have, [11a1 + Aza; + .. + 1,a,]
< |hail + | 22az] + .. + [ Anay
= llas] + .. + 2] an]
= Nlaq| + .. + Lula,] (- each 1, =>0)
<A+t
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(~|ax] <1andso Ag|lay| < Agforallk =1, 2,..n)

Hence, |[A1a1 + Aza; +... + Apa,| < 1

4 (a)

It is given that tan a and tan 8 are the roots of the equation x* +px + g = 0
~tana + tanff = —pandtanatanf =q

tana + tanf —p D

1—tanatanﬁ: 1—q - q—1

The LHS of choice (a) can be written as

= cos?(a + B){tan?(a + B) + p tan(a + B) + q}

=tan(a+f) =

_ 1 2
=13 tanz(a+ﬁ){tan (a+p) +ptan(a+ B) + q}
2

1 2
1 p

(-1 q-1
(q—1)?
So, option (a) is correct
5 (9
_ n+ _(1 n)
sing +i|1— cosg
— 2 sin— " i2sin?—~
= 2sinT5.cosgp+i2sin® 75
_ T ™ . LT
=2 sin 10(COSE +1i smm)
sinl
s T
tanf = 10=tar1— = 60=—
cos L& 10 10
10
6 (b)
We know that, sum of any four consecutive powers of i is zero
13
- 22G”+W“)=(L+?+"f+ﬂﬂ+(ﬂ+i@+m+ﬂﬁ
n=1
— i13 + i14
=i—1
7 (a)

logz x + log3\/§+ loggi/i + 10g38\/§ +.=4

1 1 1
=>log3x+§+ log3x+zlog3x+§log3x+ =4

1 [1+1+1+1+ ] 4
= —+—-+-+.| =
B3| 1T2T4 T
= logzx 1 =4

1=3
= logzx =2

=>x=3%2=9
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8 (d)

We have,
2x 1
>
2x* +5x+2 x+1
2x 1

0

= — >
2x2+5x+2 x+1
2x% + 2x — 2x%* —5x — 2

MCTIC T T R

1

3x+2
" HrDxr DE+2)
=>xe€(—2,—-1)uU(—-2/3, —1/2)
9 (c)
Let a,f8 be the roots of the equation x*> +px + 8 =0
Then,a+ f=—pand aff =8
Now,
a—p=2
=>(a+p)?—4af=(2)*=>p*—32=4=3p==+ 6
10 (d)
Let a be a common root of the equations x* +ax + 10 = 0 and x*> +bx — 10 = 0. Then,
a*+aa+10=10
and, @ +ba—10=0
Adding and subtracting these two equations, we get
2a’+a(a+b)=0and (a—b)a+20=0

0

a+b 20
Sa=— anda =———
a—b>b
a+b 20 2_ b2 10
— = —_—— — =
2 a—b>b a
11 (a)
We have,

|z1| = |z2| = |z3
=0A = OB = OC, where O is the origin

B(z) C(z3)
= Circumcentre of A ABC is at the origin
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But, the triangle is equilateral. Therefore, its centroid coincides with the circumcentre

Thus,

Z1+ 2+ z3

T=0:>zl+zz+z3=0

Clearly, z, = z1€'2™/3 = z; w and z3 = z; €' *™/3 = z; w?

Let OA be along x-axis such that 04 = 1 unit. Then, z; =1
~Zy=wand z3 = w?
Hence, 212,23 = w?=1
Thus, we have
Z1+ 2+ z3=0and 212,23 =1
12 (c)
We have,
Vx+iy =+ (a+ib)
=x + iy =a*—b*+ 2iab
:>x=a2—b2,y=2ab
-'-\/T—iy=\/—(a2—b2)—2iab
o/ —x — iy =Jb? — a® — 2iab = /(b — ia)?> =+ (b — ia)
13 (c)
Since, a, 8 are the roots of the equation x? +px + g = 0, then
a+B=p, af =q ..()
and a*, B* are the roots of x> —xr + s = 0.
Then, a* + g* =71 ..(ii)
and a*p*=s
If D is discriminant of the equation x* —4qx + 2q> —r = 0,
Then D = 16q* —4(2q% — r) = 8¢° +4r
= 8a?B? +4(a* + B*) [from Egs. (i) and (ii)]
=4(a??)* =0
Hence, the equation x? —4qx + 2q* —r = 0 has always two real roots.
14 (a)
Since, a, b and c are the sides of a A ABC, then
la— b| < |c|=a® + b? — 2ab < ¢?
Similarly, b? + c®> —2bc < a? c*+ a®*—2ca < b?
On adding, we get
(a® + b + c?) < 2(ab + bc + ca)
:a2+b2+cz< )
ab + bc + ca
Also,D >0, (a+ b+ c)?>—3A(ab + bc +ca) =0
a’?+b? +c?
:>—ab+bc+ca>3l_2 ......... (ii)
From Egs. (i) and (ii),
30—2<2 2A<3
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15 (a)
Let A be the vertex with affix z,. There are two possibilities of z; ie, 2, can be obtained by rotating

z1 through 7“ either in clockwise or in anti-clockwise direction.
B (zp) 0

A(z)) B (z)
22 |z2| 42

. — = |—]e n
21 21

2t 2w
=20 =12 COS;i isin—— (~ |z2l = |z1])

16 (d)

Given, z =cosf + isinf = e’

15 15
Z Im (ZZm—l) — Z Im (eie)Zm—l
m=1 m=1

15
— Z Im ei(Zm—l)G
m=1

= sin@ + sin36 + sin56 + ... + sin29 0
in (9 + 299) sin (15 X 29)

_ 2 2
. (20
sin (7)
sin(15 ) sin(15 6) 1
- sin 8 ~ 4sin2°
17 (d)
We have,

_zJ_m/4—8a_ —1++1-2a
4 N 2

2224+ 274+ a=0=>z=

For z to be non-real, we must have

1
4—-8a<0=>a>—=

2
—1++1—2a —1—+1-2a
Letz; = — and z; = —
Now, origin and points representing z; and z, will form an equilateral triangle in the argand plane,
if

Z% + Z% =2z1Zy [~ Z% + Z% + z% =712y + 223 + Z371]
=>(21 + Zz)2 =3 Z1Z)
3a 2

:1:7=>a=§
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Clearly, a = 2/3 satisfies the condition a > 1/2
Hence,a = 2/3

18 (c)

Let P, A, B represent complex numbers z, 1 + 0i, — 1 + 0i respectively, then
|z—1|+|z+1|<4 = PA+PB<4

= P moves in such a way that the sum of its distance from two fixed points is always less than or
equal to 4

= Locus of P is the interior and boundary of ellipse having foci at (1, 0) and (-1, 0)

19 (b)

On comparing the given circle with |ﬁ| =k, we get

a=i, f=—i, k=5

X . _|k(a=—p)| _|5G+D]| _ 5
. Radlus—| rren el g Raky:
20 (d)

We have,

z+aB)=a’=zz=a—af,z=aw—af,z=aw’— af
Thus, the vertices 4,B and C of A ABC are respectively, @« — a f,aw — a f and a w? —a
Clearly, AB = BC = AC = |a| |1 — w| =~/3 |a|
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A D D A C B A D C D
Q 11 12 13 14 15 16 17 18 19 20
A A C C A A D D C B D
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