JEE CHAPTER-WISE TESTS

JEE MAIN ANSWER KEY & SOLUTIONS

SUBJECT :- MATHEMATICS

CLASS :- 11™ PAPER CODE :- CWT-11
CHAPTER :- COMPLEX NUMBER
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SOLUTIONS
Comparison givesa=2and b = 1.
Sol. Let;a=rcos6,b=rsin6 Another figure is also possible.
Then (a + ib)° + (b + ia)® This givesa=—-2and b = 1.
=r° ((cos 0 + i sin 0)° + (sin 0 + i cos 0)°
5 5 4, (C)
=T (cosse+isinse)+{cos(3—e]+ism(f—e]} 71 NI
2 2 Sol. Letu=“"_ = = —
o z—-1 4
= rs{(cos59+isin59)+cos5(n9j+ism5(nGH 1 1
2 2 Now (u+—j— (ﬁ+:) =0
= r°[(cos50 + i sin 50) (1 + i)]. u u
This is a complex number whose real and _ 1
imaginary parts are equal. So locus of = (u-1u) 1‘& =0
such a point will be y = x. .
If uis not purely real, then uyu= 1
2, _
Z—e.l =1=z-1=1
-7, e’
Sol J
3-z,
5. (D)
=0,+0,=0 Sol. The given lines intersect, if the shortest
distance between the lines is zero.
We know that the shortest distance
between the linesr = a, + (Ab,) and r = a,
+ }MbZ |S |(a1 _aZ)'bl sz |
| by xb, |
So the shortest distance between the
given lines is zero if
(i—j—(2i-j).@2i+k)x(i+j-k)=0
—J is a positive real -1 0 0
. . LHS. =2 0 1|=1=0
number, then its argument will be zero. So L1 -1
chord DC subtends equal angle at A and B
B. So points are concyclic for k > 0. Hence the given lines do not intersect.
3. (C) 6. (B)
Sol. Since Z(OAB)= T and OA = AB, Sol. Equation of a plane passing through the
2 line of intersection of the given planes is
A(1 + ai) 2x—y+3z+5+ A (5x—-4y—-2z+1)=0
or(2+5W\x—(1+4r)y+(3-20)z+5+ 1
This will be perpendicular to the plane 2x —
O y+3z+5=0
B’ if22+51)+(1+40)+3(3-21)=0
=\ = =7/4 and the required equation of
A’ the plane is
(3 + bi) — (1 + ai) = (~1-ai)i 4(2x —y+3z+5)—-7(5x—-4y—-2z+1)=0
2+ (b-a)i=a- = 27x - 24y - 26z2—-13=0
1
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7. (D) where a=i(ad —py)andc=i(ap - «
Sol. Wehave|z|= z—i+i < z—i + 4 [
z z z |z Note that a = 0 for if a = 0 then
- 4 a5 -p7 =022 =L =Y [ TLisreal
-2+t B 55575 s ]
2 2 = od — B'Y = 0,
=lzl<2]z|+4 = (lz[-1)<5 which is against hypothesis.
=|z|-1<y5 = |z|<y5 +1 Also, note that c = i(af — o.p ) is a purely
Also, forz= 5 +1 real number.
4 Thus, z = a+pt represents a straight line.
z——| =2 Y+ ot
V4
Therefore, the greatest value of | z | is+/5 10. (B)
2
+1. Sol. (2x+1)2 + 2x+1) +c=0
(x—3) (x-3)
8. (A) 2x+1 _ 2x+1
Sol. Note that |z| = 6 represents a circle. As |z,| 3 3 p
=6, . =2x+1=0ax-3a
|Z1+22|=|22—(—24—7|)| :>X((1_2)=1+3(1
represent distance between a point on the 1430 143p
circle |z| = 6 and the point C(~ 24 — 7i). = a2 B2
|z4 + z5| will be greatest and least at points
B and A which are the end points of the 1. (B)
diameter of the cirlcle through C. As OC = Sol. arg (zw) = =>2zw =zW = ZW.W = ZW.w
25,CA=0C-0OA =25-6=19and CB —aw?=Z |W|2:>ZW2 :Z|z|2
=0C+0B=25+6=231. '2 )
A =>zw’ =777
=w = (2)°
B = Z =wor—-w
% = zZ=W Oor—w
y but only z = —w satisfies arg (zw) ==«
C(-24-7i) 12. (A)
Sol. —20 s purely imaginary
Z9
9. (D) 2] =1
Sol. z=%*Pl . (istyz=a+pt
Y+ ot
= 0z-Pit=a—-yz 0
_o—-vz
>t= —= cad—PBy=0
52 [ pr#0] ]
Astisreal, $_V2= 2712 () A P(z)
d0z=p 82— -2, Z—1Z
= (o= 12)(52 - B) = (@ - 72)(62 - ) v 7
= (Y8—3)zz +Hyp-ad)z + (ad - B7)
; - i{i] -2
=(ap —aB) -....(1) Z0 %0
b _ V4
Since ~ isreal, -+ = L ory5 —87 =0 = ZRE(_J =2
1) 5 & Z0
Therefore (1) can be writen as az+ az =c 7
2 =R — | =1
-(2) 20
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13. (B) [ 2
Sol. Centre of the circle be z, and radius r. m* 5__3<2 m”+16 < m2+ 5+3 )
Then its equation is |z — zo| = r circle (1) squaring, m“+4m+4<m°+16<m”+16m
touches the circle [z — z4| = a externally. +64
..m<3andm>-3
Q . m e (=3, 3)
ba 17. (B)
1
Distance between centres = sum of radii Sol. 715 cos2L+isin2ﬂ =0, 1, 2
|zo—z4|=a+r ..(1) 1 15
|zo—2z2]=b+r I 7 I 14
(1)-2) TR )
|Zo—2z4| = |zo—22| =a-b 725 = cos 22T | jgin 20T , = 0,1, 2,
- Zoliesonthecurve [z—z(| - |z—2z, = a 2 25
— b which is equation of a hyperbola. | ... 24
2m _ 2mr
14. (10)' 15 25
—1ix . . . .
Sol.  ——=a-ib=1-x=(a-ib)(1+ix) = %% = r=0,3,6,9, 12 or m=0,
= 1-ix=a+aix—ib+ bx
=>(1—a+ib)=x[ai+b+i] 5,10, 15, 20
X = (1I—a)+ib  b—i(a+1) = 5 common roots
b+i(a+1) b-i(a+1)
_ bl—a)+b(a+1)+i(b? —(1-a3)) 18.  (A)
b’ +(@+1)° Sol. 2cos@=x+ L
xisrealif b>+a°—1=0 ) X
i.e.a’+b’=1 = x"—(2cos0)x+1=0
= X=cos0Ozxisind
15. (C) . Similarly, y = cos ¢ £ i sin ¢
Sol. Let the vertices of the square ABCD are 1, taking x = 0+isin6andy = +i
-1, i and —i in the Argand Diagram. aKing x = cos s andy = cos ¢
Let P be represented by z, then ZPAB+ sin ¢
/PBC + #/PCD + /PDA . .
) X, Y_ cos6+1s1n6+ cos ¢ +isin ¢
= arg (Z —1J= arg (24 -1). y X cos¢+ising cosO+isin6
) = (00S (0 — ) +isin (0 —¢)) + 00s (9—0) +isin (¢
Since z* also lies inside the square -0)
322 arg (2* _1)2ﬁ =cos (0 —¢) +isin® —¢)+ cos (O —¢)—isin (O
4 —4)
=2 cos (0 — 9)
16. (A)
Sol. |Z —mi| = m + 5 represents a circle with mi 19 (A)
or B(0, m) as centre and radius m + 5. s .I 7 Al=1=>7_1=g"
|Z —4| < 3 represents the interior of a circle ol. [Z-1]= :> -1=e
with centre 4 or A(4, 0) and radius 3. z-2_"-1 _ cosO—1+isin®
If there is to be at least one Z satisfying Z e® 41 cosO+1+isin O
both the two circles should intersect. 0 0 0
B(O, m) 2Sin2(iC052—Sin2j . e
= =itan—
2 e(cose 'sinj 2
COSE B +1 B
=itan (arg Z2)
(~argZ=arg (1 +cos 6 +isin0)=arg
© A4, 0) o( 6 . 0))_0
2c0s | COS_ +isin— =5)
(ile)ri~r<d<ri+rn 2
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20. (C) 23. 7
1 1 1 Sol - f _A+§A k_ZOAk
So. —+ —+—=0 ol. - f(x)=Ag z kX =X X
Z, 1, Zj . h -
| oY f(o'x)= f(x) + f(ax) + f(o2x) + f(o3x) +
= r=0
n (COS 61 +isin61) f(OL4X) + f((ISX) + f(OL6X)
20
Ly cos 6, ;isinel o =3 (AX + Agox)+ Ago®X)+ Ag(adx)K +
1 A0 0K + A (Bx)K + A (a8 x)K)
cos 0, +isin@; _ 20
=2 70 = 3 A (1 + (af (@ + @ + () + @ +
Byk
(cos @, +isin®,)? (@))
= =0
2 1, (cos 0, +isin®,) = Agx0 (7) + AyxT (7) + Aqx14(7)
c0s 20, +1sin 20, (- sum of 7, 7th roots of unity is zero (. oAl
9% RaLLEUIY) _
“ _D 7 14
| (cos20, +isin20,) =7 (Ag+ A7 xl+ A x?)
=3 =0 n=7
3 Z,
= the centroid of the A ABC is the origin 24. 3
=> origin lies inside the A. Sol. (z1-32) (7,-3%,)=(3-21Z,) (3 - 7,2,)
21 4 = |zi|* - |221|2 |22|22+ 9lz|*-9=0
SOI Zi—Zi+2=0 :>(1_|22|)(|Z1|_9)=0
' _ . = |Z1| =3
= ((z-z)=2i=Im(z)=1
z(1+0)+7(1-)+2=0 o I
= (z+z)+i(z-z)+2=0 8 6 16 12
=>z=-z=>2Z=| Sol. z=Z—1+Z—2:—|Zl| *17, ]
U %z 5Ll @)
Re(z) =0 arg(z) = — 8 arg (z;)— 6arg (z,)+ 2k,
Let the point on the line be z so |z —i| = 2 kel
=8 arg (z1) + 6 arg (z2) + 2kn
=80 +6. 4 2kn= 2T 3T _pp o W
4 3 6
. 4sing=4sin T=2
] 6
|Zlmax = 3] = 3 26. 3
|Zlmin = | =i] = 1 Sol. Letz=x+iy
sum =4 X +iy+2[x+1+iy|+i=0
X +42 J(x+D)2+y? iy +1)=0
22 30
Sol. |z +|z—1|+[2z-3] X+V2(x+)7+y* =08 y+1=0=y=
=zl +|z=-1+[3-2z>|z+z-1+3 - -1
27| =2 So x+42 J(x+1)?+1=0
Szl +lz=1]+122-3| =22 ) s o
=2 2((x+ 1) +1)=X=>x"+4x+4=0=x=
then 2[x]+3=3[x-2] -2 -
- 3x - 2] L= —_|727_ .
- 2[x] + 3= 3 ([x]- 2) Now e =¢l(2) = ¢!
or [X]=9,theny=29+3=21 Real part of ¢” = e cos 2 = e°cosb
Lxtyl=Ex+21]=[x]+21=9+21=30 La+b=1+2=3
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27. 9 29. 1
Sol. |z|=2=anyz=2cosb+i2sin0 a b ¢
5 — Sol. —+—+— =1
|W|_|Z+1|_\/(2cose+1) +4sin” 0 b ¢ a
|z—1] \/(20056—1)2+4sin26 jcisa_'_cisﬁ_'_cisy -1
J5+4c0s0 cisp cisy cisa
B v5—4cos0 Where cis 0 represents cos 6 + i sin 6
Wihnax = 3, [Wimn - 1 cis (o — B) + cis (B —y) + cis (y— a) = 1
3 Equation real parts of both sides
M
;=9 = cos (o.—B)+ cos (B—7y)+cos (y—a) =1
28. 1 30. 8
Sol. (X1 X2X3.....0) (212225 .... ©)* Sol. X°—x+1=0
COS — +1smf COS*-FISII]* COS*-FISHI .00 ) i i
H 2j( 2 j } x=1 \/51__@’_@2
2
b 5
COS—+ISII’1— COS3—2+ISII’1— ) Z(XZH + > +2)
n=l1 X
= T .
{COS[2+22+3+ jﬂsm 7+7 53 } = (xz +L2+2) + (x4+—+2j +
4 X X
{cos[++n+ ]+isin[ + L+ H
332 3 7 3 32 33 x® +—+2) + (xg +—+2) +
2 X X
10
=| cos /? +1sin /? X +X10+2)
1—5 1—5 - (0)2 + o + O)G + 0)8 + 0)10) +
4 1 1 1 1 1
— t—t—+—+ +10
s o ot of ol 10j
COoS L +1S1n 1_1 :}—1—14’10:8.
3 3
= (cos 7 + i sin n)° (cos W2 + i sin W2)" = (-1
iy=1.
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