DPP

DAILY PRACTICE PROBLEMS

SUBJECT : MATHS

CLASS : XlIth | .
DATE : Solutions DPP NO. : 8

TOpiC «= COMPLEX NUMBERS AND QUADRATIC EQUATIONS

1 (b)
Given, (\/5 ++/30)%° = 24
Let \E =rcos 0, \B =rsinf
r’=5+3 = r= Zﬁ
v (rcos@ + irsin 9)33 =242z
= |r®(cos336 +isin3360)| = |2*%z|
= (2/2)*®| cos336 + isin336] = 24%z]
= 2%(1) =2%z| = |z]=+2
2 (d)
Let the vertices be 3, 31,...,25 w.r.t. centre O at origin and |z0] = \5

{1+ 2i)

Ao

Y,
A
£ _-,X
(9]
A

Az {0,0) As

Ay
|

1
= AoA; = |31 — 3o
= |z0e™® — 7|
= ||| cos® + isin® — 1|

= \5\/@05 6 —1)%+ sin%6
=+/54/2(1 — cos 0)

0
.2 sin >

= ApA1 =~/52sin () =5 (+0=22=1) (i)
Similarly, A14; = A3A3 = A3A, = A4As = AsAy =~/5
Hence, the perimeter of regular hexagon

= A()Al + A1A2 + A2A3 + A3A4 + A4A5 + A5A0

=64/5

3 (d)
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Letz = cosz—“ +1i sinz—Tt then by using De Moivre’s theorem
zk—cos—+lsm¥ (1)
Let S=X5_, (sin—k— i cosz—;[k)

=Y°_, [( —i) cos— + isin @)]

=(—10) 2 (cos—+ lsm@)

=(— l)zk=1 zk [from Eq.(i)]
=(-)[z+2%+2 +..+3°
It is GP of which the first term is 3, number of terms is 6 and the common ratio is

_ 2n . 2m 1
Z—cos7 +lsm7 *
z(l z%)
= (-0~
7
NB—
_(_l)l
R 7 2 2m\”
:(_l.)l =i s g = COS7+lSIH7
= cos2m+isin2n=1
4 (d)

Let a, § and y be the roots of the given equation
sa+f+y==2,af+Py+ya=—4
And affy = -1
Let the required cubic equation has the roots 3«, 38 and 3y.
~3a+38+3y=—6
3a.3B + 3L.3y + 3y.3a=-36
And 3a.33.3y = -27
. Required equation is
x3— (=6)x*+ (=36)x — (—27)=0
=>x3 +6x* —36x + 27 =0
5 (a)
Since, D > 0,sina — 4 sina(1 — cosa) >0
=sina > 0 or (sina — 4 + 4 cosa) > 0

1— cosa 1
=a€ (0,m) or— <3

=>a € (0,m)ora€ (0,2 tan~" G))

1
=>a€ (0,2 tan™! (Z))

6 (b)
Since, a, 8 are the roots of equation x> +bx + ¢ = 0.
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Here, D = b?> —4¢ > 0 because ¢ < 0 < b. So, roots are real and unequal.
Now,a+f=—b<0andaff=c<0

~ One root is positive and the other is negative, the negative root being numerically bigger. As a <
B, a is the negative root while {3 is the positive root. So, | a| > Band a < 0 < f.

7 (d)

Given, x> —~B3x+1=0

_ B34 _Bxi_ om. T
x = > =— = cosgtising
= x'= cosE+isinE

6T 6

1
And — =cosZ + isinZt
X 6 6

n .. nm
x"—— =+ 2isin—
xn 6

1 nm

2
= n__ | — —4si 27
(x xn) Sin 6

1\2
Hence, Y24, (x” - —)

n=
x™

= —4]sin?2 + sinzz—”+ ot sin224—n
6 6 6
=—4(12) =—48
8 (d)
We have,
2 x> —x—6,ifx<—2o0rx>3
lx _x_6|Z[—(xz—x—6),if—2<x<3

CASEIWhenx<—2or,x=>3

In this case, we have |x2—x—6| =x*—x—6
|x2—x—6|=x+2

=>xP—x—6=x+2

=>x>—2x—8=0

=>x—4)(x+2)=0

>x=-2,4%
CASEIl When —2<x<3
In this case, we have |x? — x — 6] = —(x? —x — 6)

x> —x—6|=x+2
>—(x*—x—6)=x+2
=>x2—4=0

>x=+1 2

=Sx =2 [+2€(—23)]
Hence, the roots are —2, 2, 4

9 (d)

We have,
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3 1+4S; 145,
1+S; 1+S, 1453
1+S, 1+S3 1+5,

1+1+1 14+a+pf 1+a®+p?
=|l1+a+pf 1+a?+p* 1+a®+p3
1+a®*+p* 1+a®+p 1+a*+p*
2

1 1 1111 1 1 1 1 1
=1 a Bl a Bl=11 a B
1 aZ ﬁZ 1 aZ BZ 1 aZ BZ
Now,
1 1 1
1 a f
1 o p?
1 1 1

0 a—1 p-1
0 a*—1 p2—-1
=(@-DE*-1)—-B-D@-1)
=ap?—a—p*—a’f+ B+ a
=(a*—p*) — (@ —B) —ap(a—p)
=(@—Pla+p—-1—apf]
=J(@a+p?—4ap{a+f—1—ap)

b? — 4ac
2

Applying R;—R; — Ry,
[ R3->R3— R,

(a+b+C)
a

a

Hence,

3 1+S5; 145,
1+S5; 14+S, 1483
1+S5, 1+S83 1+,

(b?> — 4ac)(a+ b + ¢)?

a4

10 (d)
We have,
i2mk
Zy=e " , k=01.2,...,n—1
i2mk
e n | =1 forall=0,1,2,.n—1

|zl =

=|zi| = |zk41|l  forallk=0,1,2,..n—1
11 (a)

Here,a + f =1+ n? and aﬁ’:HnTw
Now, a? + % = (a + f)* —2af
=(1+n)*— (1 +n*+n*) =n?

12 (b)

Since, 4is a root of x* +ax + 12 =0
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~16+4a+12=0=a=-7
Let the roots of the equation x? +ax + b = 0 be @ and «
L2a=—a

S>a=

N

Anda.a=b»b

72
~(3) =
b_49
b=

13 (d)
log140 63 = logz2x5x7(3 X 3 X 7)
log,(3 X3 X 7)

 logy(22 % 5% 7)
2log;3 + log, 7
" 2logy2 + log; 5+ log, 7

1
B 2a+7 _ 2ac+1
_2+b+1_20+bc+1
c
14 (d)
We have,
1-=pHr=2"

=11 —i"= 2"

=(2)" =2 =222 =2"22M = 1=9n =0

So, there is no non-zero integral solution of the given equation
15 (a)

We have the following cases:

CASEIWhenx <0

In this case, we have Sgn x = —1

v x?—5x—(Sgnx)6=0

=>x* —5x+ 6 =0=>x = 2,3

But, x < 0. So, the equation has no solution in this case.
CASE Il When x>0

In this case, we have Sgnx =1
wx?—5x—(Sgnx)6=0

=x2—5x—6=0
2>x—6)(x+1)=0=2x=—-16=2x=6[~x>0]
Hence, the given equation has only one solution
16 (a)

We have,

Z"=1+2)"

=>[2" =1+ 2)"|

=>|z|"=|1+ z|"
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=>|z| =1 + z|

=|z=0|=llz—-(=1)|

=z lies on the perpendicular bisector of the segment joing (0,0) and (0, — 1)
:z=—% =Re (2) <0

17 (a)

Given, (1 + w)(1 + w?)(1 + 01 + 0?)

=1+ w)(—0)1+ o)1+ w?)

[+ 14+ o + w?=0and w* = w]

=1+ w)?*(—w-—w®)

=1+ w?+20)(—w—1)

= ()(w?) =1

18 (d)

We have,

6i —-3i 1 6i 0 1

4 3i —-1|{=|4 0 —1|Applying C,»C,+3iC
20 3 i 20 0 i PPYINg f2=t ’
=0=0+0i

~x=0y=0

19 (c)

Since z1,z,,z3 are vertices of an equilateral triangle
.‘-Z%+Z%+Z§=lez+2223+Z3zl
=(z1 + 20 + 23)* = 3(2} + 25 + 23)

Z1+ 2+ z3

=(3z20)?=3(zt+25+23) |- 3 =2z,

=275+ 25+ 75 =3 7§

20 (b)

As we know, ax? +bx + ¢ >0 forallx €R,iffa>0and D <0
~x*+2ax+ (10 —3a) > 0,Vx ER

=>D<0

=4a? —4(10 —3a) <0

=4(a® +3a—10) <0

=(a+5)(a—2)<0

Using number line rule

a€(—52)
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. B D D D A B D D D D
Q 11 12 13 14 15 16 17 18 19 20
A A B D D A A A D C B
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