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Solution of DPP # 9
TARGET : JEE (ADVANCED) 2015

Course: VIJETA & VIJAY (ADP & ADR)

MATHEMATICS
1. |z-4|=Re(z) =  y?=8(x-2)
Tangentisy=m(x—2)+£:>0=_2m+ £:>m=i1 —
m m
2. Letz=a+ib,z205= 2z = |z[2%5 = |z
= || (|z]***-1)=0 = |zl =0or|z| =1
when |z|=0,z=0
when |z|=1, z2¥%=72Z — 72006 =27 =1 =

equation z?'® = has total 2017 roots.
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3. Required area = ‘

NIl =~ NI|| =

z,=4+4i&z,=4-4i

2016 roots

+ z—Z=2irsin®

2 52
- %|sin29|_L2_|z|2 - % z -2l P 247 =2rcos0
7 2z ||[2] = 72 -7% =2ir’sin20
= ‘22 —22‘ %—1
7
4- (1 + 0))(1 + (02) ______ (’] + 0)1988) = {(1 + 0))(1 + 0)2) (1 + (03)}662_(1 + 0)1987)(1 + 0)1988) = 2662 = 4331

|z, + 1|+ |z, + 1|+ |zz, + 1| 2|z, + 1| + |(z, + 1) = (z,Zz, + 1)|
>z, + 1]+ |z,(1-2)]
21+z|+[1-2|>2

6. Put x2y? =t = 2xy? + 2x2y. :_y = j_t
X X
- tant = 9t - J'dx=J'cottdt -
dx
7. dy,_sinX -9
y 1+cosx
dy x Znsec%
= —+ |tan=dx =c = Inly| + =/nc =
[+ Jtens M+ —
2
2 2 o2
o vy )y 2e(v)ev e
xdx o p(y2x2) x f(v?)

X = /nlsint| + ¢

X
|y|.se025= C

= f(v2) = cx?
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9. Equation of tangent Y — f(x) = f'(x) (X — x) = P(0, f(x) — xf'(x))
1 f(x)-xf'(x)

mPM = f'(X) = 1 = yy' - X(y')z =1
W
P
(1,0
‘ M
10. (x)_zx(X”) )& IF=eX = feX =] dx
(x+1) (x+1)2 (x+1)2
11. Leto=re®and z=x+iy
e 1 1 X2 y?
LXtiy=ret+ —— :>x=(r+;jcosﬂ&y=(r—;jsin9 = + =1
r

2 2
Distance between focii = 2ae = 2\/(r +1J —(r —1J =4
r r

12. The number of common vertices is given by the number of common roots of z'*? — 1 = 0 and
z?°73 — 1 = 0, which is equal to HCF (1982, 2973) = 991.

_ _ (z-1)) (2i\_. (o i
13. z-1=¢" = z =2cos(6/2) e = tan| arg —|—|=tan| = |-——e 2 =
2 z 2 0
CosE
14. 0,—n/4=06,+2mnmand 6, + 6, = 2nn + /2
15.  |x—y| = 4|cosd —sind| = 41—sin20 = [0 , 4\/5] (putting z = 4e")
16. 2=t = t= o or @
(|){ 2mn+2—n /3} i{ 2mn+ﬁ /3}
z=e ( 3j ore( 3j = 9=—2mn+2—7T or 2m7t+4—7T
3 9 3 9
- —i0, . 2 .
17. z _ r1e- py Z=2|+m+m _ 2i—1
22 rzeIGZ 3 3
18. Equation of line passing through z, & z, is
z=z +t(z,-2z);teR = 274 - t = purely real number
Zy =24
y
x=y
curve ¢,
19. “
curve ¢
©0.-1)
20. |6z —i] < |2 + 3iz| = |6z —i]? < |2 + 3iz[]? = |z| < %
21. Wehave 0**"'=1&1+o+ o+ ... +0*=0
= 1+o+?+...+0"+ o0+ o?.... o) =0 = 1+Z—%+m"(z—%}=0
= (2z+1)=-0"(2z-1) = (2z + 1)>n*1 = —@@*D(2Z — 1)2n+1
= (2z+ 1)1+ (2z—-1)>*"1=0 Ans. (B)
1
1 o -1 1 5_1 2k 2k+1
furtherz = —. zZ=— 1 = z=-z = (z)7 =2*& (z)7 =-z*""
o" +1 2 B
O)n
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22. 1z,| = 1z,| = |z,| = |z = 2,2y =252y = 2323 = 2Z
AP 1'BC ZZh 275 9 o Zn o, BB g
Z—Z1 22—23 1 1_21 3 3_23
z z,
A(z)
= 2 20 = z——zli_—ﬂ .
Z4 Z3 Z3 Z4 () Ce
P@)
—2ycotx ++/4y? cot? x + 4y?
23. dy = TEYCotX y COL x+2y = d_y= (—cotx £ cosecx)y
dx 2.1
dy X dy X X X
= —=—cot—.y or —=tan—y = y =ccosec’— or y =cCsec?—
dx 2 dx 2 2 2
y
y =X
d
24. PO, %)
B
y=-X
Tangenty —y =m(x —x
A[MXa Y MX 7Y g g| MX17 Y1 ¥q = MXy P is mid point of AB
m-1 m -1 m+1 m+1
2X1=mx1—y1+mx1—y1 = m=21 = dy _x = X2—y2=C
m-1 m+1 \Z dx vy
2
25. Puty = tx = t+x£=t2_£
dx  t*+2t-1
2
_t_—2t+1dt=d_x = (L_ 22t jdt:d_x = X2+y2=C(X+y)
(t+1)(t2+‘|) X t+1 t°+1 X
dy dy X
26. 1-x?) — =x(1- = — = dx
( )dX (1-vy) vl 1
Integrating both sides
2jﬂ=J' 22" dx =  2nly—1|=/npx2—1|+/c = (y—1)2 = clxz— 1]
y -1 x“ -1
27. |z, +Z]>=|z,|? = |z,|? = |z]?+2,2, + 2,2,=0
divide by 7,7,
ﬂ+[ﬂJ+1=o (- 2,2,=2,2,) = A=y or
28. Differentiate both sides w.r.t. y, then puty =0
2xf'(x) — 2f(x) = 2x? = dy —1.y=x = y=x2+x
dx X
29. iz,(lz,P+1)=2z,(1 +|z,? = Ll pure imaginary
Z3
furtheriz, z,z,-z,2,2=2,-iz, > z,z,(iz, + 2,) = —i(z,+ iz,) (vz,2,=—-22)
= z,z,=+i or iz, =-z,
== |z,z,| =1 or |z,| = |z,|
30. (A) Standard result B)Y1+oa+a?+ad=]-af=1
C)M+a+o=-C—a|=1+a|= 1+0032—7T+isin2—7T = 2cos =
5 5 5
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31. |z, +iz|<|z|+|z,|=17 Also, |z, +(i+1)zz|2||z1|—|(1+i)zz||=13—4\/§
Furtherz+4<|z|+— z+4>|22|_i=
2| 2|
32. 0)=1—z=z L (1-2) -® oro+p=0 = o lies on y-axis
1+z z+1 1+z
° 1
— — o—2x
33. to 35. !f(g(t))dt = (1-e%)
differentiating both sides w.r.t. x
flgh)=e> =  f(g(x)gx)=—-2e>
let g(f(x)) =
X.y.(-2).e = e dy = dy =—-2yx = dy +2xdx=0
dx dx y
c-x? -x? e_x2 2x—x2
= ny+x2=c = y=¢e = g(fx))=e h(x) = —_=e
e
36. to 38. For A,|z+1|<2+ Re(z) = (X +1)2 +y2 <4 + 4x + x2 = y2 <3+ 2x

ForB, |z-1|21 =
ForC, |z—12>|z+1?

3} 0

(X=1)2+y2>1 .. (2)
= x<0 ... (3)

(i) (-1,0), (-1, 1), (-1,-1), (0,0), (0,1), (0,-1) but z = —1
: Total number of pomt(s having integral coordinates in the region AnB N Cis 5.

(i) Required area = 2I

{ x+— dx = 243

(iii) Clearly z= _73+ 0i is the complex number in the region A n B n C having maximum

amplitude. Re(z) =-3/2
39. Letz=¢e"; 0 € [0, 2n)
é+£ =1 = |2 cos 26| =1
z z
= cos20=+1/2 = Total 8 solutions.
40. zz,+2,2,+2.2,
=222, (z,+2,+25)
= z,z,+z,2,+2,2=1
S Z,2Z, satlsfy
zZ2-22+z-1= 0
orz, =-i
z,=1
z,=i = z,+z2+z =|-i+1-i=.5
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