DPP

DAILY PRACTICE PROBLEMS

CLASS : XlIth | .
DATE : Solutions DPP NO. : 9

SUBJECT : MATHS

TOpiC «= COMPLEX NUMBERS AND QUADRATIC EQUATIONS

1 (b)
Given that a4,a; are the roots of the equation ax? +bx + ¢ =0, then

b .
a+ax = —;and a1 :§ (1)

Now, 81,8 are the roots of px? +qx + r = 0, then

r

q .
1+ B2=—,and f1f2 =, ..(iD)
Given system is a1y + a2z = 0 and 1y + 23 = 0.

a;  ap
=5 —=—
B1 B
alaz =
Now =7
" BBz

ai+ad  Bi+p3

a} B3

a% a%+a%
> — =

2 2 2

B: Pi+ B3
2

(a1 + az)” — 2aa;

(B + B2)*—2B1B

On substituting the values from Egs. (i), (ii) and (iii), we get

(on adding 1 on both sides)

b? c
w a 2(5) (b? — 2ac)p?
ar 2 =2 2
T Lo (4> —2pr)a
p> W
c_ pb? — 2acp

ro q%a — 2apr
= b?rp — 2acpr = q*ac — pr2ac
=b%pr = q%ac
2 (b)
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(1 —w+ wz)(l —w?+ w3.w)

(1 - wiw+ 0w’ — wl.w®+ 0w).. upto 2n

= (1w + wz)(l —w?+ w)

(1—w+ w?)A - w?+w)..upto 2n
=[(—2w)(—2w?)] X [(— 2w)(— 20?)] X ... upto 2n
= (2%w%) x (2%w®) X ...upto n

= [2% x 2% x 22x...upto n] = 22"

3 (d)
Given, @ and f are different complex numbers and
Bl =1

p-a|_ If-al _ I1B-al _,
1—apl |pp—apl |BIIB—al

4 (d)

1Ogc+b a+ logc—a a

2log.rpa.log._pa

loga loga
_log(c+b) log(c—Db)
B loga loga

log(c + b) "log(c — b)
_loga{log(c—b) + log(c+Db)} log(c? — b%)

2(log a)> ~ 2loga
log a?
— g ('-'a2+b2=c2)
log a?
=1
5 (b)
We have,
10x* + 17x — 34
> <8
x“+2x—3
10x% 4+ 17x — 34 — 8x% — 16x + 24
= 5 <0
x“+2x—3
2x% +x—10
- <0

=
x>+ 2x—3
(2x+5)(x—2)
T x+)Ha—1
+ -, + Lo, +

<0=x€(—3,—5/2)U(1,2)

<&

N

“m -3 -5
2
6 (b)
1+ cosd +isind
(1+ cosp —ising

n
) =u+iv
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2 cos? %+2isin%cos%
= =u+iv
2¢_ 5 P @
2 cos > 251n2cos2
2\
e ? .
= 5| =utiv = (em™) =u+iv
e 2

= cosnd +isinnp=u+iv

= u= cosnd, v= sinnd

7 (c)

We have,

2x* +5x? +3 >0 forallx € R

So, 2x* +5x% +3 = 0 has no real root

8 (c)

Given, a, § are the roots of x? —2x+4=0
ca+f=2 (1)

And aff =4 ..(iD)

Now, a — f8 =\/(a + )% — 4ap
=4—4x4=4/-12
= a—f=23i ...(iii)
On solving Egs. (i) and (ii0, we get
2+ 2+/3i —1—+/3i
a= 2(1 = —2( \fl) = 2w’

2

And p =228 = (=130 = g

Now, a®+ %= (—2w2)6 + (—2w)"

= 64(03)* + 64(w?)*

=128 [+ wd=1]

9 (b)

Wehave, [z+4|<3=> —3<z+4<3
> —6<z+1<0=0<—-(z+1)<6
> 0<|z+1|<6

Hence, greatest and least values of |z +1| are 6 and 0 respectively
10 (a)

Let P(z) be any point on the circle

OP = OP"

=|z| = |z

2 2 = — . Z_ 4
=|z|% = |z4] =2Z=12=> = —
1
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P(z)
X’ X
(0]
P'(-z)

Y’

11 (c)

It is given that x + 1 be a factor of f(x) given by
f(x)= x* + (p— 3‘>)x3 —GBp—- 5)x2 +(2p—9)x+6
“f(=1)=0
=21—-p+3-3p+5—-2p+9+6=0

=6p =24=>p=4

12 (a)

Let « € A N B. Then,

a€ANB

>a€Aanda €B

=>f(a)=0and g(a) =0

2[f(@) + [g(@]*=0

=ais aroot of [f(x)]* + [g(x)]>*=0

13 (d)

Here,a + f=—pandaff =q

Now, (a + B)x — % ;ﬁzxz + “3;ﬁ3x3 k...
a2x o33 B2 B3x°
= (ax—T+T—...) + (ﬁx—T+T—...)
= log(1 + ax) + log(1 + Bx)
= log{1 + (a + B)x + afx?}
= log(1 —px + qx?)

14 (a)
We have, |z —5i| <1
)\
0,5)
@ A4(2)
0
0 X

Let 6 = £ AOX = min.amp (),
. £LAOC=90°— 6

1
= sin(90° —0) = 3
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0=—
= —
Cos 5

&~ z2=0AcosB+ i0OAsin0
1
= z=«/52—1(§)+i«/52—1 /1—%

=¥(1+izﬁ)

15 (b)
Since a,f are the roots of the equation x*> +px + 1 and y,8 are the roots of the equation x
+qx+1=0

2

cal+pa+1=0,p2+pf+1=0,
Y2+qy+1=0and6>+q5+1=0 ..(i)
Also,a+pB=—paf=1y+d=—qgandyd=1
“la=y)B-r(a+d)(B+9)
={ap—y(@+p) +yHap+6(a+p)+6%
= +py+ D —ps+1)

=@r—qr)(—qdé—pd) [Using (i)]
=@+9@—-p)ys=(4*—p?
16 (a)

Since, |z1 + z3| = |z1] +]z3|

= |z1|* + 22| + 2|z1l1 22| cos (81 — 62)

= |z1|* + |z + 2| z4]| 2]

= cos(f81—0;) =1= cos0°

= 0,—60;,=0> 6,=60,

= arg(z) = arg(zy)

17 (a)

sin {(wlo + w*¥)m — %} = sin {(w + w¥)m —% }
= sin(—n—E) = sinE = i

4 42

18 (d)

Let f(x) =x®—=3x+a

If f(x) has distinct roots between 0 and 1. Then,

f'(x) =0 has aroot between 0 and 1

But, f'(x) = 0=3x? -3 =0=>x=+ 1

Clearly, f'(x) = 0 does not have any root between 0 and 1.

So, f(x) does not have distinct roots between 0 and 1 for any value of a
19 (c)

It is given that ,f are the roots of the equation

375x —25x—2=0
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1 -2
--a+ﬁ=Eanda[3=ﬁ

n n
~ lim z S, = lim Z (@ +B"
n—oo —1 n—-oo =1
n

n—oo

= limZSrz(a+a2+a3+...00) + B+ B>+ B3+ ..)
r=1

. _a« B
Slim ) S, = oo+ [vlal<Lifl<1]
r=1

n i+i
zlim25r= atf—2aBf _ 157375
n—o = 1—(a+ﬁ)+aﬁ 1_i_i

15 375

20 (d)
We have,
y = tanx cot3x

tanx
=>y=tan3x

_ tanx(1-—3 tan®x)

>y 3
3tanx — tan’ x

oy 1—3tan’x
y 3 — tan’x

[~ tan’x>0]

1
=>y£§ ory>3

PRERNA EDUCATION https://prernaeducation.co.in

011-41659551 | 9312712114



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

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



