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1. Ans. (C)
Let centroid of DOAB be 1 1G (g )

r

& DOBC be 2 2G (g )
r

1

a b
g

3
+

=

rr
r

 
60° 60°

O

CA

B

a c

b
2

b c
g

3
+

=

r r
r

1 2

a c
g g

3
-

- =
r r

r r

2 2

1 2

a c 2a.c 1
g g

3 3
+ -

- = =
r r r r

r r
   

1
a.c

2
ì ü=í ý
î þ

r r
Q

2. Ans. (B)

3a 4b 6c d 4e 3ƒ x
7 7 7 7
+ + +

= = =

rr rr r r r

Þ The join of points AB, CD & EF meets at a

point whose position vector is 
x
7

r

.

3. Ans. (B)
|wz – 1 – w2|= a Þ |z + 1| = a
Þ |z – 3 + 4| = a Þ |z – 3| + 4  ³ a
Þ 0 £ a £ 8

9. Ans. (B)
Since line joining AP is not parallel to the plane
So, it intersects the plane.

x 1 y 0 z 3
r

0 5 10
- - +

= = =
-

x = 1,  y = 5r, z = – 10r – 3
which lies on the plane.
2x 3y 5z 1+ + =

Þ 2 + 15r – 50r – 15 = 1   Þ r =
14 2
35 5

-
= -

\ P º (1, –2, 1)

AP 0 4 16 2 5= + + =
11. Ans. (D)

z

(0,2)

(2,0)

y

x

z0

z lies on major arc of circle,
obviously,
minimum values of |z| is 2.
maximum value of |z| is

2 2 2+

SCORE JEE (Advanced)
HOME ASSIGNMENT # 04

SOLUTION MATHEMATICS
12. Ans. (D)

log (a + c), log(a + b), log(b + c) are in A.P.
(a + b)2 = (a + c)(b + c)
(a + b)2 = ab + c(a + b) + c2 ...... (i)

a, c, b are in H.P. \ c =
2ab
a b+

Þ ab = 
c(a b)

2
+

 = 
2kc

8

from (i), 
2 2 2

2k c 3kc
c

16 8
= +

Þ k2 – 6k – 16 = 0 Þ k = 8 or –2
\ k = 8 {k > 0}

13. Ans. (D)

a b pa qb rc´ = + +
r rr r r

,

Taking dot product with a, b & c
rr r

0 = 
3 3

p q r
5 5

+ + ....... (i)

0 = 3 3
p q r

5 5
+ + ....... (ii)

[a bc]
rr r =

3 3
p q r

5 5
+ + ....... (iii)

[a bc]
rr r 2 =

a.a a.b a.c

b.a b.b b.c

c.a c.b c.c

rr r r r r

r r r rr r

rr r r r r

=

3 3
1

5 5
3 3

1
5 5
3 3

1
5 5

 = 
44

125

From (i), (ii) & (iii)
5 2

[a bc] q
11 3

= -
rr r

225 44 4
. q

121 125 9
= Þ 255q 9=

14. Ans. (A)
(sin2a1–sin2a2) + (sin2a3–sin2a4) +...........

+ (sin2a(2n–1)–sin2a2n)

= (sin(a1+a2)sin(a1–a2))

+(sin(a3+a4)sin(a3–a4))+........
+ sin (a2n–1– a2n) sin(a2n – 1+ a2n)

= sin(a1+a2) sin(–d) + sin(a3+a4) sin(–d) +........

+ sin (a2n–1)+ a2n) sin (–d)
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= sin(–d)((sin(a1+a2) +sin (a3+a4) +..............
+ sin(a2n–1+ a2n))

The angles of the series are in A.P.

where a = a1 + a2; b = 4d; no. of terms = n

=– sind
( ) ( ) ( ) ( )

1 2

4d 4d
sin a a n 1 sin n

2 2
4d

sin
2

æ öæ ö æ ö
+ + -ç ÷ ç ÷ç ÷è ø è øç ÷

æ öç ÷
ç ÷ç ÷è øè ø

=– s ind
( )( ) ( )

1 1sin a a d 2nd 2d sin 2nd

sin2d

æ ö+ + + -
ç ÷
è ø

 

=
( )( )( ) ( )

1sind sin 2a 2n 1 d sin 2nd

2sindcosd

+ -
-

(2n – 1)d = 
2
p

Þ 2nd d
2
p

= +

= – 
1sin 2a sin d

2 2
2 cosd

p pæ ö æ ö+ +ç ÷ ç ÷
è ø è ø = – 1cos2a

2

15. Ans. (B)
T6 = ar5 = 96

a = 5

96

r

500 < Tn < 780 Þ 500 < (n 1)
ra -  < 780

Þ 500 < 96rn – 6 < 780

Þ (n 6)500 780
r

96 96
-< <  Þ 5.2 < r(n–6) < 8 . 1

rn–6 = 6; rn–6 = 7; rn–6 = 8
r = 6, n = 7;  r = 7, n = 7;  r = 8, n = 7;  r = 2, n = 9
for r = 6, 7, 8
0 < a < 1  Þ [a] = 0
r = 2 is possible
n – 6 = 3
n = 9

17. Ans. (B)
ƒ ' (x) = 0 Þ x = ± 1/3
max. {ƒ (0), ƒ (1/3), ƒ (3)} = 2
let G.P. is r2, r3, r4, ......

so 
2r

1 r-
 = 2

Þ    r = 3 1- , –( 3 1)+     (Rejected)

Þ r = 3 1-
18. Ans. (B)

Let c xa yb z(a b)= + + ´
r rr r r

Put in 2(a b) c b c+ + = ´
r rr r r

Þ 2(a b) xa yb z(a b) x(b a) z(b (a b))+ + + + ´ = ´ + ´ ´
r r r r r rr r r r r

or (2 + x) a
r  + (2 + y) b

r

 + (z + x) ( a
r × b

r

)

= z(( b
r

. b
r

) a
r  – ( b

r

. a
r ) b
r

)

\ z + x = 0, 2 + x = z|b
r

|2,  2 + y = –z( b
r

. a
r )

Þ z = –x, 2 + x = z, 2 + y = – z  ( b.a 1)=
r r

Q

\ x = –1,  z = 1,  y = –3
Þ c a 3b (a b)= - - + ´

r rr r r

(a c).b { 3(a b) (a (a b))}.b´ = - ´ + ´ ´
r r r rr r r r r

= 2 2 2(a.b) |a||b|-
r rr r = 1 – 4 = –3

22. Ans. (A)
Clearly t = 10
Since T4 is the numerically greatest term

\ 54

3 4

TT
1 and 1

T T
³ £

Þ

3 4
10 7 10 6

3 4

2 3
10 8 10 7

2 3

2x 2x
C .3 C .3

5 5
1 and 1

2x 2x
C .3 C .3

5 5

- -æ ö æ ö
ç ÷ ç ÷
è ø è ø³ £

- -æ ö æ ö
ç ÷ ç ÷
è ø è ø

or 8 2x
1

3.3 5
æ ö- ³ç ÷
è ø

  and  7 2x
1

4.3 5
æ ö- £ç ÷
è ø

or
45

x
16

³  &
30

x
7

£

23. Ans. (B)

Arg(z1) =
6
p

Þ 1 1

3 1
sin arg z cos arg z

4 4 2

p pæ ö æ ö+ + - =ç ÷ ç ÷
è ø è ø

\ 1
2z 3 2i z

2
- + =   or   

3 2i
z

12
z 2

-
-

=

which represents a circle.
24. Ans. (D)

ˆ ˆa b a b sin30 n 3n´ = ° =
r rr r

Since d
r

 is perpendicular to both a & b
rr

Þ n̂ d= ±
r

\ a b´
rr  = 3d±

r

Now (a b) (c d) 3d (c d)´ ´ ´ = ± ´ ´
r r r rr r r
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Þ
ˆˆ ˆi j k

3{(d.d)c (d.c)d}
6 3 3

± - = - +
r r r rr r

 or
ˆˆ ˆi 2 j 2k

3c
6

- +
± =
r

\
1 1 1ˆˆ ˆ|c.i| ,|c.j| ,|c.k|

18 9 9
= = =

r r r

30. Ans. (C)

sina =
3
5

- , 
2 2 4

cos
55 5

+
b = =

\
2

2

1cos 1625
16 9sin 1
25

9
-a

= =
b -

32. Ans. (A)
x = 1 satisfies the equation
(a – 3b)x2 + (2b + 5a)x + (b – 6a) = 0
\ x = 1 is a root of the equation

Now 
m n

1 1
T , T

n m
= =

Let A & D be first term and common difference
respectively of the AP

then A + (m – 1)D =
1
n

..... (i)

1
A (n 1)D

m
+ - = ..... (ii)

Þ D =
1 1

, A
mn mn

=

\ mn

1 1
T (mn 1) 1

mn mn
= + - =

35. Ans. (C)

2a 3b 6c 0+ + =
rr r ....... (i)

Taking cross product of  (i)  with b
r

Þ 2(a b) 6(c b) 0´ + ´ =
r rr r

Þ a b 3(b c)´ = ´
r rr r ....... (ii)

Taking cross product of (i) with c
r

Þ 2(a c) 3(b c) 0´ + ´ =
rr r r

Þ
3

c a (b c)
2

´ = ´
rr r r

....... (iii)

from (ii) & (iii),

(a b) (b c) 2(c a) 5(b c)´ - ´ + ´ = ´
r r rr r r r r

36. Ans. (D)
The given line will be parallel to one of the
bisector planes of the given planes. Hence
equation of bisector planes are

x y z 3 x y z 5

3 3

+ + - - + -
= ±

  y + 1 = 0 and x + z = 4
\  k = 0
Now any point on the line L is (3l + 1, –2, 3l + 1).
It intersects the plane x – 2y + 3z + 4 = 0
Þ  4(3l + 1) + 8 = 0 or l = –1
\  Point of intersection of line and plane is

(–2, –2, –2) which is at a distance p 12=  from
origin.

37. Ans. (C)
a, b, c  are in A.P.
\ ea, eb, ec are in G.P.
ea + eb, 2eb, eb + ec are in H.P.
(If three numbers are in G.P. and middle term
is added to all terms then terms becomes in H.P.)

38. Ans. (C)
x8 + y8 + z8 + 5 = 8xyz
Applying A.M. ³  G.M. for the numbers

x8, y8, z8, 1, 1, 1, 1, 1

( )
8 8 8 1/88 8 8x y z 1 1 1 1 1

x .y .z .1.1.1.1.1
8

+ + + + + + +
³

x8 + y8 + z8 + 5 ³ 8xyz
Equality holds when numbers are equal
x8 = y8 = z8 = 1
Possible set of values of (x, y, z) are 4
i.e. (1, 1, 1), (–1, –1, 1), (–1, 1, –1) (1, –1, –1)

39. Ans. (C)

a 2b c+ = l
rr r ...... (i)

b 3c a+ = m
r r r ...... (ii)

(i) – 2x(ii)
a 6c c 2µa- = l -
r r r r Þ (1 + 2µ) a (6 )c= + l

r r

Q a
r  is not parallel to c

r

\ 1 + 2µ = 0  & l + 6 = 0

Þ µ = –
1
2

   & 6l = -

putting 6l = -  in (i)

a 2b 6c 0+ + =
rr r

\ a 2b 6c 2c 2c 2+ + + = =
rr r r r

{Q c
r  is a unit vector}

40. Ans. (A)
n r 1

n r k
r knn

r 1 k 1

1
lim C C .3

5

-

®¥
= =

æ ö
ç ÷
è ø

å å
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= { }
n

n r r
rnn

r 1

1
lim . C (1 3) 1 3

5®¥
=

æ ö+ - -ç ÷
è ø

å

=
r rn

n
r nn

r 1

4 3 1
lim C .

5®¥
=

- -å

=
n n n

nn

(5 1) (4 1) (2 1)
lim

5®¥

- - - - -

n n n

nn

5 4 2 1
lim 1

5®¥

- - +
= =

42. Ans. (C)

a a a b b
c

3 3 3 2 2
6

+ + + + +
 ³  

1/63 2a b
. .c

27 4

æ ö
ç ÷
è ø

Þ
3 2a b

. .c
27 4

æ ö
£ç ÷

è ø
 1  Þ a3b2c  £  33 . 22

44. Ans. (B)

( )1 1 1 ......a 2a 4 aa
+ + + ¥

.
1 1 1 ......

2a 4a 8a2
+ + + ¥

= 8
27

now 
 

1
a 2

1 1
1 ........

2 2
æ ö+ + + ¥ç ÷
è ø

= 
2
a

and
1 2 3

........
2a 4a 8a

+ + + ¥ =
2
a

   (use AGP)

\
1 1
a aa .2 = 8

27
=

3
1
3

æ ö
ç ÷
è ø

. 23  Þ   a =
1
3

47. Ans. (C)
Let b = ar, c = ar2

x = 
a(1 r)

2
+

y = 
ar(1 r)

2
+

a c b b
x y x y

æ öæ ö
+ +ç ÷ç ÷

è øè ø

=
2a 2 ar 2 ar 2 ar 2

a(1 r) ar(1 r) a(1 r) ar(1 r)

ì ü´ ´ ´ ´ì ü+ +í ýí ý+ + + +î þî þ

= 2 2r 2r 2
4

1 r 1 r 1 r 1 r
ì üì ü+ + =í ýí ý

+ + + +î þî þ

48. Ans. (C)
Consider line 3x + 4y = 25. Let P(a, b) lies on
this line. The minimum value of a2 + b2 is equal
to square of perpendicular distance of this line
from origin.

50. Ans. (A)

a.b a.c 4+ =
rr r r .......(i)

& 2(a.c)b (a.b)c (x 2x 6)b (sin y)c- = - + +
r r rr r r r r

Q b & c
r r  are non-collinear vectors

Þ a.c
r r  = 2x 2x 6- +  & a.b sin y= -

rr

Putting in (i), we get
x2 – 2x + 6 – siny = 4

or x2 – 2x + 2 – siny = 0
or (x – 1)2 + (1 – siny) = 0
\ x = 1  &  siny = 1

52. Ans. (B)

|z 3| 2- £  ; centre : (3, 0), radius = 2

|z (6 3i)| 2 2- + £ ; centre : (6, 3),

radius = 2 2

 

O

y

x(3, 0)

(6,3)

2  2

  2

Now, C1C2 = 9 9 3 2+ = = r1 + r2
\ circles touching each other externally.

Their point of contact is only the point
which satisfies both inequalities.

P divides C1(3, 0) and
(3,0) (6,3)

P1 2

C2(6, 3) in the ratio 1 : 2
\ co-ordinates of P are (4, 1)

z = 1 + 4i  Þ  1 1
tan

4
-q =   Þ  

1
tan

4
q =

1
2. 84tan2

1 151
16

q = =
-

53. Ans. (C)
z – 2 = reia

\ (x – 2) + iy = r(cosa + i sina)

r2 = (x – 2)2 + y2 and tana = 
y

x 2-
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The expression 
i

i ( ) i( )
i

z 2 e 1
re e

z 2 re

q
a-q - a-q

q

-
+ = +

-

which is given as real

\ r sin(a – q) – 
1

sin( ) 0
r

a - q =

Þ
1

r 0
r

- = Þ r2 = 1 Þ (x – 2)2 + y2
 
 = 1

55. Ans. (A)
z

1
 + z

2
 = – 6, z

1
z

2
 = b

If z
1
, z

2
 & origin are the vertices of an

equilateral triangle then 2 2
1 2 1 2z z z z+ =

Þ 2
1 2 1 2(z z ) 3z z+ =   Þ  36 = 3b  Þ  b = 12

56. Ans. (D)

Now  + + +
- -

1 1 1 1
a a 2b c c 2b

æ ö æ ö= + + +ç ÷ ç ÷- -è ø è ø

1 1 1 1
a c 2b c a 2b

 =
1 1

(a c 2b) 0
a(c 2b) c(a 2b)

æ ö+ - + =ç ÷- -è ø

As a + c – 2b ¹ 0  Þ  
1 1
b a c

1
= +

i.e.  a, 2b, c are in H.P.
59. Ans. (B)

Let mth term of the first sequence be equal to
the nth term of the second sequence. Then,

17 + 4(m – 1) = 16 + 5(n – 1)

Þ 4m + 13 = 5n + 11   Þ  4m + 2 = 5n
Þ n = m – (1/5)(m – 2)

Since n is an integer, m – 2 must be a multiple
of 5, i.e., m must be of the form 5k + 2, with
k ³ 0. Then, n = 4k + 2.

The first sequence has 101 terms and the
second has 91 terms.
\ 0 £ 5k + 2 < 101 and 0 £ 4k + 2 £ 91
Þ 0 £ k £ 19
Hence, the given sequences have 20 common
terms.

60. Ans. (A)
s n

sn
s r

r 0 s 1
r s

C C
= =

£

åå = ( )
n

n s s s s
s 0 1 2 s

s 1

C C C C ...... C
=

+ + + +å

=
n n

n s n s n 0
s s 0

s 1 s 0

C 2 C 2 C 2
= =

= -å å

= (1 + 2)n –  1  =  3n –  1

62. Ans. (A)

A(1 + i)

B(3 + 4i)

C (z)

i / 3z (1 i) (2 3i)
e

AC AB
p- + +

=

Þ ( ) 1 3
z 1 i 2 2 3i i

2 2

æ ö
- - = + +ç ÷ç ÷

è ø

Þ
( )4 6 3 i 6 4 3

z 1 i
2

- + +
- - =

Þ z = 3 4i i 3(2 3i)+ + +

63. Ans. (B)
log3|2z – 1| > log3|2z + 1|

Þ ( )( ) ( )( )2z 1 2z 1 2z 1 2z 1- - > + +

Þ ( )2 24|z| 2 z z 1 4|z| 2(z z ) 1- + + > + + +

Þ 4.2Re(z) 0<

–1/2 1/2

Þ Re(z) < 0
64. Ans. (A)

1 2 1 2 1 2 1 2(z 3z )(z 3z ) (3 z z )(3 z z )- - = - -

Þ 2 2
1 1 2 2 1 2|z | 3z z 3z z 9|z |- - +

2 2
1 2 1 2 1 29 3z z 3z z |z ||z |= - - +

Þ |z1|2 – |z1|2|z2|2 + 9|z2|2 – 9  =  0
Þ |z1|2(1 – |z2|2) – 9(1 – |z2|2)  =  0

Þ (1 – |z2|2)(|z1|2 – 9) = 0  Þ |z1|  =  3
66. Ans. (B)

Put  x  =  i
(1 + i)5 = (a0 – a2 + a4) + i(a1 – a3 + a5)

Þ |1  +  i|5 = |(a0 – a2 + a4) + i(a1 – a3 + a5 )|
 Þ 25 =  (a0 – a2 + a4)

2 + (a1 – a3 + a5)
2

67. Ans. (D)

Let z' = –2i + 4 2 5i
z

-   Þ z' + 2i = 4 2 5i
z

-

Þ
4 2 5i

z ' 2i
z

-
+ =  Þ  |z' + 2i| = 3
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\  locus of z' is a circle of centre (0, –2) and
radius 3

68. Ans. (B,C)

a c

O

la

lb

lc

b

[ a b c]
6

l l l
rr r

=
1 [a b c]
6 2

rr r

1/ 3

1
2

l =

x y z
1

a b c
+ + =

l l l

1/ 3

x y z 1
a b c 2

+ + =

2 2 2

2 2 2 2

1
(ab) (bc) (ca)area ( ABC) 2

1area ( A'C'C') [(ab) (bc) (ca) ]
2

+ +D
=

D l + +
= 21/3

69. Ans. (A,B,C,D)
Let 1 1 1z cos i sin= q + q  and 2 2 2z cos i sin= q + q

1 2( |z | |z | 1)= =Q

Now 1 2 1 2 1 2z z cos( ) i sin( )= q - q + q - q

1 2 1 2Im(z z ) 0 n , n I= Þ q - q = p Î

Now  1 1 2w cos i cos= q + q , 2 1 2w sin i sin= q + q

(A) 1 2 1 1 2 2 1 2w w cos sin cos sin isin( )= q q + q q + q - q

Þ 1 2Im(w w ) 0=

(B) 2 1 1 1 2 2 1 2w w cos sin cos sin i sin( )= q q + q q + q - q

Þ 2 1Im(w w ) 0=

(C)
1 1 2 1 2

2 1 2 1 2

w cos icos sin i sin
w sin i sin sin i sin

q + q q - q
= ´

q + q q - q

1 1 2 2 1 2
2 2

1 2

cos sin cos sin i sin(
sin sin

q q + q q + q - q
=

q + q

Þ 1

2

w
Im 0

w

æ ö
=ç ÷

è ø

(D) Similarly 1

2

w
Re 0

w

æ ö
=ç ÷

è ø

70. Ans. (B,D)
Let the four numbers be a, ar, ar2, ar3

Now 10

8
2 log x 83x (0.001) 10

-+ = =

Taking logarithm of both sides to base 10
(2 + log10x)log10x = 8
\ y2 +2y – 8 = 0 where y = log10x
Þ y = 2, – 4 or x = 102, 10–4

\ Greater root = 102 = a. ar3

Þ a2r3 = 100 .......(i)
Also (ar)2 + (ar2)2 = 250
Þ a2r2(1 + r2) = 250 .......(ii)

Dividing (i) by (ii) Þ
21 r 5

r 2
+

=

or 2r2 – 5r + 2 = 0 gives r = 
1

, 2
2

when r  =  2,    a2 = 
100

8
= 

25
2

 and the four

numbers are 5
, 5 2, 10 2

2
 and 20 2

when  r  =
1
2

, we get the same four irrational

numbers.
71. Ans. (A,B,D)

Any point on line x = 2y = 3z is , ,
2 3
l læ ölç ÷

è ø

line meets plane x + y + z = 11 at P
Þ P is (6, 3, 2)
Similarly it meets sphere given by

x2 + y2 + z2 = 196  at  R & S.

\
2 2

2 196
2 3
l læ ö æ öl + + =ç ÷ ç ÷

è ø è ø
or l = ± 12
\ R(12, 6, 4)  & S(–12, –6, –4)

Now PR = 36 9 4 7+ + = ,

PS 324 81 36 21= + + =

& RS 576 144 64 28= + + =
72. Ans. (A,D)

ˆˆ ˆa i j 2k= + -
r , ˆˆ ˆb i 3j k= - +

r

p a (b a)- = l -
rr r r ˆˆ( 4 j 3k)= l - +

p a 16 9- = l +
r r

2 1
25 1

5
l = Þ l = ±

\

1 ˆˆ ˆ(5i j 7k)
5p a (b a)
1 ˆˆ ˆ(5i 9j 13k)
5

é + -ê
= + l - = ê

ê + -êë

rr r r
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74. Ans. (A,C,D)
(A) Number of location = 5C

3

(C) Number of location = 10C
3

(D) Number of location = 10C
3
 – 6C

3

75. Ans. (A,B,C,D)
(A) Line of intersection of

1 1r.n q=
r r  & 2 2r.n q=

r r  is along 1 2n n´
r r .

line of intersection of

3 3r.n q=
r r  & 4 4r.n q=

r r  is along 3 4n n´
r r .

Þ The two lines are perpendicular when

( ) ( )1 2 3 4n n . n n 0´ ´ =
r r r r

( )( ) ( )( )1 3 2 4 1 4 2 3n .n n .n n .n n .n 0Þ - =
r r r r r r r r

(B) ( ) ( ) ( )1 2 4 2 3 4 1 3 4n n .n 0 n n .n n n .n´ = = ´ = ´
r r r r r r r r r

(C) ( ) ( )1 2 3 4n n n n 0´ ´ ´ =
r r r r

Þ 1 2 4 3 1 2 3 4[n n n ]n [n n n ]n=
r r r r r r r r

(D) Plane contains line along 1 2n n´
r r .

Also plane is  parallel to the line along

3 4n n´
r r .

But does not imply that 1 2n n´
r r  is parallel

to 3 4n n´
r r .

76. Ans. (A,B,D)

(A)
( ) ( ) ( ) ( )3 3 3 3 3a 2d a d a a d a 2d

5

- + - + + + + +

( ) ( )( ) ( ) ( )( )1/5

3 3 3 3 3a 2d a d a a d a 2d> - - + +

Þ ( )( )5 2 2 2 2
3 3 3 3a a 4d a d a> - -

Þ 4 4 2 2 4
3 3 3a a 5a d 4d> - +  Þ 2 2

35a 4d>

(B) a1 + a2 + a3 + a4 + a5
a1 + a5 = 2a3 & a2 + a4 = 2a3

(C) Not possible
(D) (a3–2d) (a3+2d) < (a3–d) (a3+d)

Þ d2 > 0 which is true.
82. Ans. (A,C)

z = exp 1 3
i

2 2

ì ü
í ý+
î þ

=  e1/2 .
3

i
2e

z = 1/2 3 3
e cos i sin

2 2

ì ü
í ý+
î þ

Þ 1 3
n(Re z) n cos

2 2

æ ö
= + ç ÷

è ø
l l

and  1 3
n(Im z) n sin

2 2

æ ö
= + ç ÷

è ø
l l

83. Ans. (A,B,C)
As it is a rhombus z4 z3

z1 z2

|z1 –  z2| = |z2 –  z3|
& z1 +  z3 =  z2 +  z4
Q Diagonals of rhombus are

perpendicular bisectors

Þ 1 3

2 4

z z
arg

z z 2
- p

= ±
-

Þ 
1 3

2 4

z z
z z

-
-  is purely imaginary.

84. Ans. (A,C,D)
Put  z  =  x  +  iy
(2 + 3i)(x + iy) + (2 – 3i)(x – iy)– 6 = 0
2(2x – 3y) – 6 = 0
2x – 3y = 3
Option A : In figure P
represents  

0

B
(0, –1)

(3/2, 0)
A

Pthe complex number with
minimum modulus.

Equation of OP is y =
3

x
2

-

Solving OP with AB, we get 
6 9

13 13
- i.

Option B is incorrect.

Option C : 
z (3 i)

3 2i
- +

+  is purely real

Þ z (3 i) z (3 i)
3 2i 3 2i
- + - -

=
+ -

only solving it gives same line.

Option D : 1 2
1 1 3 3

|z ||z | . .1
2 2 2 4

= = .

86. Ans. (B,C)  

(3,4)

5

10|z – 3 – 4i| £ 10

|z|max = 15

|z|min =  0

a =  sin–1(sin(|z|max))

= sin–1(sin15) = 5p – 15

1 max min|z| |z|
cos cos

3
- æ ö+æ öb = -ç ÷ç ÷

è øè ø

= cos–1cos(–5) = cos–1cos5 = 2p –  5

\ a –  3b =  5p – 15 – 6p +  15  =  –p

sin2a + cos23b =  sin215 + cos215 =  1
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87. Ans. (A,B)
Let sides be 3k, 4k & 5k

Now, 3k + 4k + 5k = 24 Þ k  =  2

\ sides are 6, 8, 10 units

B(z2) º (6, 0)

Q AB coincides with real axes

\ Possible value of z1 are 0 + i . 0 or 12 + i.0

|z1|max = 12     

A
(0,0)

(6,8)

(6,0)

(6,–8)

(12,0)

C

C

AB
(z )2

(z )3

(z )1

|z1|min =  0
Inradius of the D is

=
Area

1
(perimeter)

2

= 

1
6 8

2 12
12

´ ´
=

Circumcircle of the DABC is 1 3z z
z 5

2
+

- =

88. Ans.(A,B)
x z x y´ = ´
r r r r

( )x z y 0´ - =r r r

z y x- = l
r r r

z y x= + l
r r r ( )ˆ ˆ ˆ ˆ ˆ ˆ2i 4j k i 3j 2k= + + + l + -

( ) ( ) ( )ˆ ˆ ˆz 2 i j 4 3 k 1 2= + l + + l + - l
r

( ) ( )z.x 0 2 3 4 3 2 1 2 0= Þ + l + + l - - l =
r r

2 + l +12+ 9l – 2 + 4l = 0
14l = –12

l  = –
6
7

so
8 10 19ˆ ˆ ˆz i j k
7 7 7

= + +r

2 2 21
z 8 10 19

7
= + +r

[ ]z 3=
r

89. Ans. (A,B,C)

n r
P 1

r 1 p 1

r. ( ) 155-

= =

æ ö
w - wç ÷

è ø
å å

( )( )
n

0 1 2 2 r 1

r 1

r. ..... 155-

=

= w + w + w + w + + w - wå

= 1.w0 + 2(w0 + w0) + 3(w0 + w1 + w2)
+ 4(w0 + w1 + w2 + w3).....

n(w0 + w1 + w2 + ....+ w4 – 1) – 155w
= 1 + 2(–w2) + 3(0) + 4(1) + 5(–w2) + .......
upto n terms – 155w
will be real if n = 29, 30, 31

90. Ans. (A,B,C,D)
For equilateral D

2 2 2
1 2 3 1 2 2 3 3 1z z z z z z z z z+ + = + +

(A) Which is satisfied by –z1– z2 & z3 also
similarly |z1| = |z2| = |z3| = 1

(B) z1 + 1, z2 + 1, z3 + 1 are also satisfying the
relation

(C)
z1

z2
z3

z + z
2

1   3z + z
2

1   2

z + z
2

2   3

are also vertices of equilateral D.

(D) 31 2 zz z
, ,

2 2 2
 are also vertices of an

equilateral triangle.

Paragraph for Question 91 and 92
S = 320

unit's digit of S is b = 1

Also  
20

1
41

2

C 1
p

41C
= =

\ a = 4
91. Ans. (C)

( )6

3 1 I F+ = +  where 0 F 1£ <

Let ( )6

3 1 G- =  where 0 G 1£ <

\ I + F + G = ( ) ( )6 6

3 1 3 1+ + -

= { }6 6 6 4 6 2 6
0 2 4 62 C ( 3) C ( 3) C ( 3) C+ + +

= 2{1.27 + 15.9 + 15.3 + 1} = 416
or   I = 416 – (F + G)
But 0 F G 2£ + <   and  F + G has to be an integer
\ I = 416 – 1 = 415

92. Ans. (B)
The general term in the expansion of (1+ x + x

2)20

is r s 2t20!
1 x x

r! s! t!
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where r + s + t = 20
for coefficient of x3, s + 2t = 3
Þ t = 0, s = 3, r = 17
or t =1, s = 1, r = 18

\ coefficient of x3 =
20! 20! 4.20!

17! 3! 18! 1! 18!
+ =

Paragraph for Question 93 to 95
93. Ans. (C)

q

A' B'

A' B'
a n

b

A'B'= a b sin- q
rr

= (a b) n
a b

|a b||n|

- ´
-

-

rr r
rr

rr r

=|(a b) n|
|n|
- ´
rr r

r

94. Ans. (A)
aA

Q

P

Equation of line AP is r a n= + l
r r r

Intersection of this line with
the plane r .n d=

r r

(a n).n d+ l =
r r r

2

d a.n
|n|
-

l =
r r

P has position vector 2

(d a.n)
a n p

n
-

+ =
r r

r r r

a q
p

2
+

=
r r

r

2

(d a.n)
q 2a 2n a

n
-

= + -
r r

r r r r

95. Ans. (C)
Plane parallel to r.n d=

r r  is a.n µ=
r r

if it passes through ra
a.n µ=
r r

r.n a.n 0- =
r r r r .......(i)

& second plane passes through b
r

 is having the

equation r.n b.n 0- =
rr r r ........(ii)

distance between the planes (i) and (ii) is

1

(a b).n
d

|n|
-

=

rr r

r

Paragraph for Question 96 to 98
96. Ans. (B)

ƒ (x) = ae2x + bex + cx
ƒ (0) = a + b = –1 ......(i)
ƒ '(x) = 2ae2x + bex + c
ƒ '(ln2) = 8a + 2b + c = 31 ......(ii)

n4n4 2
2x x x

0 0

e x
(ae be )dx a be

2

æ ö
+ = +ç ÷

è ø
ò

l
l

a
8a 4b b

2
= + - - Þ

15a 39
3b

2 2
+ =

Þ 15a + 6b = 39 .......(iii)
Solving (i), (ii) & (iii) we get
a = 5, b = –6, c = 3
a + b + c = 5 – 6 + 3 = 2

97. Ans. (D)

Given line is x 1 y 3 z 4
3 5 2
- - -

= =

Given plane is

Q

P

1,3,4 L=0

R

2x – y + z + 3 = 0
Image of point P
in the plane is

x 1 y 3 z 4
2 1 1
- - -

= =
-

2 1 3 1 4 1 3
2

4 1 1
´ - ´ + ´ +æ ö= - ç ÷+ +è ø

x 1 y 3 z 4
2

2 1 1
- - -

= = = -
-

x = – 3, y = 5, z = 2
\ Q º (–3, 5, 2)
Point of intersection of the line with the plane

x 1 y 3 z 4
r

3 5 2
- - -

= = =

x = 3r + 1, y = 5r + 3, z = 2r + 4
R = (3r + 1, 5r + 3, 2r + 4)
2(3r + 1) – (5r + 3) + 2r + 4 + 3 = 0
3r = – 6   Þ r = –2
\ R º (–5, –7, 0)
Dr's of L = 0 are  2, 12, 2  or  1, 6, 1
\ p = 6  and q = 1
p2 + 4q = 36 + 4 = 40

98. Ans. (D)

O

l

C

A

Bm
q

Required vector
ˆˆ ˆ5i 6 j 3k= - +

r

l

ˆˆ ˆm 4i 2j 4k= + +
r

Projection of 
r

l

on m
r

 is  .m
OC

|m|
=
r r
l
r

m ˆOC .m
|m|

-
=
r r

uuuur l
r

\ .m ˆCA .m
|m|

= -
r r

uuur r l
l r

ˆˆ ˆ20 12 12 4i 2j 4kˆˆ ˆ5i 6j 3k
6 6

- + + +
= - + - ´
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( )5ˆ ˆˆ ˆ ˆ ˆ5i 6j 3k 4i 2j 4k
9

= - + - + + =
ˆˆ ˆ25i 64j 7k

9
- +

Paragraph for Question 99 to 101
99. Ans. (B)

A(2, 2, –1), B(3, 1, 2), C(1, 1, 1)
ˆˆ ˆAB i j 3k= - +

uuur

ˆˆ ˆAC i j 2k= - - +
uuur

ˆˆBC 2i k= - -
uuur

 \  AC BC^
mid point of AB
= mid point of CD

x 1 5
x 4

2 2
+

= Þ =
A C

BD
(x,y,z) (3,1,2)

(2,2,–1) (1,1,1)

P 4
26
3

10
3

, ,-HG KJ

E
y 1 3

y 2
2 2
+

= Þ =

z 1 1
z 0

2 2
+

= Þ =

\ Co-ordinates of D are (4, 2, 0)
100. Ans. (A)

Equation of the base
a(x – 1) + b(y – 1) + c(z – 1) = 0
which also passes through A(2, 2, –1) and
B(3, 1, 2)
\ a + b – 2c = 0 ......(i)

2a + c = 0 ......(ii)
c = –2a, b = –5a
a(x – 1) – 5a(y – 1) – 2a(z – 1) = 0
Þ x – 5y – 2z + 6 = 0
foot of the normal from P

26 10
y zx 4 3 3

1 5 2

+ +-
= =

- -

26 10
4 5 2 6

3 3
1 25 4

æ öæ ö æ ö- - - - +ç ÷ç ÷ ç ÷
è ø è øç ÷= -

ç ÷+ +
ç ÷
è ø

Þ

26 10
y zx 4 3 3 2

1 5 2

+ +-
= = = -

- -

Þ x =2,   y = 
4
3

,   z = 
2
3

\
4 2

2, ,
3 3

æ ö
ç ÷
è ø

101. Ans. (A)
Volume of the pyramid

1
(Base area) Height

3
= ´

1
AB AC EP

3
= ´ ´

uuur uuur

1 ˆˆ ˆi 5 j 2k 120
3

= - - ´

1
30. 120 20 cubic units

3
= =

Paragraph for Question 102 to 104

102. Ans. (B)
Let  OA,  OC & OG represents  x,  y  & z  axis
respectively & let l(OA) = l(OC) = l(OG) = 1

1

ˆˆ( j k)
ƒ 2

2

+
=

r

D

A
B

E

C

F
G

ƒ2

F'

ƒ3

O

ƒ1

D'

B'

k

i

j

z

y

x

2

ˆˆ(i k)
ƒ 4

2

+
=

r

3

ˆ ˆ(i j)
ƒ 6

2

+
=

r

1 ˆˆ ˆƒ (10i 8 j 6k)
2

= + +
r

 = ˆˆ ˆ2(5i 4 j 3k)+ +

|ƒ| 10=
r

103. Ans. (C)
0 1 1

v 2 2 2 0 2

3 3 0

=  = { }2 2 0 (0 6) 6- - + =24 2

104. Ans. (A)

1 2 3ƒ ƒ ƒ
OX

2
+ +

=

r r r
uuuur

 = 
ˆˆ ˆ2(5i 4j 3k)

2
+ +

OX 5=
uuuur

Paragraph for Question 105 to 108
105. Ans. (C)

1 + a10 + a20 + a30 + ....... + a190 = 0
as 10 is not an integral multiple of n.

106. Ans. (A)
Q zn – 1 = (z – 1)(z – a)(z – a2).......(z – an–1)

Þ
n

2 n 1z 1
(z )(z ).......(z )

z 1
--

= - a - a - a
-

Þ
n

2 n 1

z 1 z 1

z 1
lim lim(z )(z )........(z )

z 1
-

® ®

-
= - a - a - a

-

Þ n =
n 1

r

r 1

(1 )
-

=

- aÕ

= 
2 rin 1

n

r 1

(1 )
p-

=

- aÕ
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= 
ri ri rin 1
n n n

r 1

e e e
p p p- -

=

ì üæ öï ï- -ç ÷í ýç ÷ï ïè øî þ
Õ = 

rin 1
n

r 1

r
e 2i sin

n

p-

=

pæ ö- ç ÷
è ø

Õ

Þ
n 1

r 1

r
|n| 2sin

n

-

=

pæ ö= ç ÷
è ø

Õ

Þ
n 1

n 1

r 1

r
|n| 2 sin

n

-
-

=

pæ ö= ç ÷
è ø

Õ

Þ
n 1

n 1
r 1

r n
sin

n 2

-

-
=

pæ ö =ç ÷
è ø

Õ (Q  n > 1)

So 
n 1n 1

r 1 r 1

r r
n sin n sin

n n

--

= =

æ öp p
= ç ÷

è ø
å Õl l

= n 1

n
n nn (n 1) n2

2 -
= - -l l l

107. Ans. (D)
n = 7, a7 = 1 and 1 + a + a2 +........ a6 = 0
Sum of the roots = a + a2 + a4 + a3 + a5 + a6 = –1
Product of the roots = (a + a2 + a4 )(a3 + a5 + a6)
= a4 + a6 + a7 + a5 + a7 + a8 + a7 + a9 + a10

= 2 + (1 + a + a2 + a3 + a4 + a5 + a6) = 2
So the required equation is
x2 – (–1)x + 2 = 0  Þ    x2 + x + 2 = 0

108. Ans. (C)
n = 5,  a5 = 1
and 1 + a + a2 + a3 + a4 = 0
(1 + a)(1 + a2)(1 + a3)(1 + a4)
= (1 + a + a2 + a3)(1 + a3 + a4 + a7)
= (–a4 )(1 + a2 + a3 + a4)
= (– a4)(-a) = a5 = 1
Paragraph for Question 109 to 111

     217(1 tan x) 8tanxsecx 16 2tanx(1 4sinx)+ + - = - +
or |4tanx + secx|= – 2tanx (1 + 4sinx)

or (4sinx + 1) = 2sinx (1 + 4sinx), cosx < 0

For x ,
2
pæ öÎ pç ÷

è ø
, sin x = 1/2 is the only solution.

Þ  
5
6
p

q =

109. Ans. (D)

O

A(z )1

P(z)

OA ^ AP Þ arg(z – z1) – arg(z1) = 
2
p

±

or 1

1

z z
arg

z 2

æ ö- p
= ±ç ÷

è ø

1

1

z z
z
-

Þ  is purely imaginary.

or 1
1 0

1

z z
i z z (1 i), R

z
-

= l Þ = + l l Î .

Also complex slope of AP + complex slope of

OA = 0

1 1 1 1

11 1 1

z z z z z z z
0 or 0

zz z z z

- - -
Þ + = + =

-

110. Ans. (C)

Let 1 2 3|z | |z | |z | a= = =

If z be the complex representation of F, then

1 1

1 1

z z z z
0

z z
- -

+ =

i.e., 2
1 1z z z z 2a+ = ..........(i)

similarly, 2
2 2z z z z 2a+ = ..........(ii)

From (i) and (ii), we have
2

1 2 2 1 2 1(z z z z )z 2a (z z )- = -

a2 22 1
2 1

1 2

z z
z 2a (z z )

z z
æ ö- = -ç ÷
è ø

 or 1 2

1 2

2z z
z

z z
=

+

111. Ans. (A)

z2 = z1.
i5
6e

p

and z3 = z2.
i5
6e

p

Þ z1, z2, z3 are in G.P. with common ratio 
i5
6e

p

.

\ i lnr = 
5
6
p

-

Þ [i lnr] = –3

Paragraph for Question 112 to 114
2

2

sin
2

cos

( ) (ƒ (x)) dx
q

- q

f q = ò

Also ƒ (x) + ƒ (y) = 
x y
xy
+

Put y = x

2 ƒ (x) = 
2
x

Þ ƒ (x) = 
1
x

\
2

2

sin

2
cos

1
( ) dx

x

q

- q

f q = ò = 
2

2

sin

cos

1
x

q

- q

é ù-ê úë û
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= – 2
2

1 1
4cosec 2

cossin
é ù+ = - qê úqqë û

112. Ans. (A)

Fundamental period of – 4cosec22q will be 
2
p

113. Ans. (B)

Now h(q) = –
2 2

1 1( ) a b a.bf q + ´
r rr r

= 2 2 24cosec 2 16sin cosq + q q

= 2
2

1
4 cosec 2

cosec 2
æ öq +ç ÷qè ø

It will be minimum when cosec22q = 1

Þ q = 
4
p

So volume of the parallelopiped will be

2a b (a b) (a b)é ù´ = ´ë û
r r rr r r

=
1
2

114. Ans. (B)

4f(q) + 3 '( ) 0f q =

– 16cosec22q + 216 3cosec 2 cot2 0q q =

216cosec 2 ( 1 3 cot2 ) 0q - + q =

Þ 1
cot2

3
q = (as cosec22q ¹ 0)

Þ tan2 3q =

Þ 2 n
3
p

q = p + Þ n
, n I

2 6
p p

q = + Î

So number of solutions in [0, 2p] will be 4.

Paragraph for Question 115 to 117

C

O

A
B

(z )3

(z )2

(z )1

(1+ i)  

(2+ i)  

(–1+2i)  

2

115. Solving  |z – z1| = |z – z3|, we get
z(–2 – i) + z( 2 i) 3- + = .........(i)

Let zp be the image of z2 in (i)

Þ zp (–2 – i) + 2z ( 2 i) 3- + =

Þ zp = 8 14
i

5 5
-

+

116. z3

z2

zq

zp

From figure maximum value of  |zp –  zq|  =

9 1 2+ +  = 2 10+

117. Area enclosed

= Area of quarter circle OBC – A(DOAB)

= 
.5 1

(2 1)
4 2

p
- - = 

5 1
4 2
p

-

Paragraph for Question 118 to 120
z12 + z6 + 1 = 0 ....... (i)
(z6 – 1)(z12 + z6 + 1) = 0
z18 – 1 = D
Let roots of the above equation are

z1, z2, z3, ......... z18
z = (1)1/18

z = (cos2np + i sin2np)1/18

= cos
2n 2n

i sin
18 18

p p
+

where,  n = 0, 1, 2, ......., 17
z1 = cos0° + i sin0° = 1

z2 = cos
2 2

isin cos20 i sin20
18 18

p p
+ = ° + °

z3 = cos
4 4

i sin cos40 i sin40
18 18

p p
+ = ° + °

M

z18 = cos 34 34
isin cos340 isin340

18 18
p p

+ = ° + °

20°

20°
z1

z ( )18 12a

z ( )17 11a

z16

z15z14

z13

z12

z11

z10

z9

z8

z7

z6 z5

z4

z3

z2( )a6

( )a7

( )a8

( )a9
( )a10

( )a1

( )a2

( )a3
( )a4

( )a5

z6 – 1 = 0

z = (1)1/6
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z = 
2n 2n

cos i sin
6 6

p p
+ ,   n = 0, 1, 2, 3, 4, 5

1 1z ' cos0 i sin0 z= ° + ° =

2 4z ' cos i sin cos60 i sin60 z
3 3
p p

= + = ° + ° =

3 7

4 4
z ' cos i sin cos120 isin120 z

6 6
p p

= + = ° + ° =

4 10

6 6
z ' cos i sin cos180 i sin180 z

6 6
p p

= + = ° + ° =

5 13

8 8
z ' cos i sin cos240 i sin240 z

6 6
p p

= + = ° + ° =

6 16

10 10
z ' cos i sin cos300 isin300 z

6 6
p p

= + = ° + ° =

\ Roots of the equation z12 + z6 + 1 = 0

are z2, z3, z5, z6, z8, z9, z11, z12, z14, z15, z17,

z18 which are respectively a1, a2, a3,.......a12
118. Ans. (C)

12 12

i i
i 1 i 1

cos i sin
= =

æ ö æ ö
q + qç ÷ ç ÷

è øè ø
å å

= ( ) ( )1 2 12 1 2 12cos .... i sin ....q + q + + q + q + q + + q

= 31 2 12ii i ie .e .e ........eqq q q = 1 2 3 12. . .........a a a a =  1

(product of the roots of the equation (i))

119. Ans. (B)

arg(a1) = 20°   & arg(a12) = 340°

\ sec(3tan–1(tan20°) + 6cos–1(cos340°))

sec(3 × 20° + 6 × (360° – 340°)) = sec180° = –1

120. Ans. (D)

a7, a8, a9, a10, a11, a12 are the roots whose

imaginary parts are negative.

Sum of their real parts

= cos200° + cos220° + cos240° + cos260°

+ cos280° + cos300° +cos320° + cos340°

– cos240° – cos300°

= ( )sin8.10 1 1
cos 200 7.10

sin10 2 2
° + + - =

sin80
cos270 0

sin10
°

° =

121. Ans. (A)®(S), (B)®(R), (C)®(P), (D)®(P)
(A) r a b= + l

rr r

r b µa= +
rr r

solving two lines l = µ = 1

\ OP
uuur

 = ˆˆ ˆ3i j k+ -

\ 2 (OP) 11=l

(B) a (b c) (a.c)b (a.b)c´ ´ = -
r r rr r r r r r =10b 3c 0.a- +

r r r

\ x + y + z = 7

(C) a.b 0<
rr

\ 9 3 3x (x 1) x(x 1) 1 0- + - + <
x12 + x4 – x9 – x + 1 < 0
LHS > 0    " x Î R

(D) Obviously points P, Q & R are collinear
points
\ A(DPQR) = 0

122. Ans. (A)®(R); (B)®(P); (C)®(Q); (D)®(S)
(A) According to given information the system

has infinite solutions

2 1 1

1 1 1 0

1 3

- =
a -

2(–3 + 1) – (3 – a) + (–1 + a) = 0
Þ a = 4

(B) Put z = 0 in P
1
 & P

2

Þ 2x + y = 1
x – y = 2

\ P º (1, –1, 0)
Put x = 0 in P

1
 & P

2

y + z = 1
–y + z = 2

1 3
Q 0, ,

2 2
æ öº -ç ÷
è ø

1 3 ˆˆ ˆPQ i j k
2 2

= - + +
uuur

Projection of PQ on x-axis = ˆPQ. i 1=
uuur

(C)
P Q

R

O
(0,0,0)

(1,–1,0) 0
1
2

3
2

, ,-HG KJ

Equation of line PQ is

x 1 y 1 z
1 1/2 3/2
- +

= = = l
-

Let R
3

1, 1,
2 2
l læ öº -l + -ç ÷

è ø

OR . PQ 0=
uuuur uuur
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Þ –1(–l + 1) + 
1 9

1 0
2 2 4

l læ ö- + =ç ÷
è ø

Þ
3
7

l =

\
4 11 9

R , ,
7 14 14

æ öº -ç ÷
è ø

Þ   7a + 14b + 14c = 2

(D) Area =
1

OP OQ
2

´
uuur uuuur

 =
19
16

124. Ans. (A)®(Q), (B)®(Q), (C)®(P), (D)®(S)
(A) 2a < 6  Þ   a < 3  Þ    0 < a < 3

integral values are 1, 2

(B) Area = ( )2

2 2=      

(0,1)

(1,0)(–1,0)

(0,–1)

O

(C) 5/2

–5/2

x=3/2

ƒ (z) = ((2x – 3) + iy. 2)i
ƒ (z) = –2y + i(2x – 3)

for purely real x =
3
2

 &  – 5 £  2y £  5

Þ
5 5

y
2 2

- £ £

Number of solution is 1
(D) Shifting origin will never effect the

distances

z6 = 64

OD = 3

30° 30°

(2,0)

2

O

D'

D

OD ' 2 3= = l

2 4.3
6

2 2
l

= =

125. Ans. (A)®(S), (B)®(P), (C)®(Q), (D)® (P,R)

(A)
3 1

2 1

z z
z z

-
-  = 1 i 3

2
+ Þ 3 1

2 1

z z
z z

-
-  = 

i
3e
p

Þ Triangle is equilateral

(B)
3 1

3 2

z z
z z

-
-  is purely imaginary

Þ triangle is right angled

(C) Let 
3 1

3 2

z z
z z

-
-  = r(cosq + isinq)

as cosq < 0

Þ triangle is obtuse angled

(D) |z
3
 – z

1
| = |z

3
 – z

2
| and 

3 1

3 2

z z
z z

-
- is purely

imaginary so triangle is isosceles
rightangled.

126. Ans. (A)®(Q); (B)®(R); (C)®(S); (D)®(P)

(A) z2 – z3 = l(z3 – z1)

Þ z3 lies on the line joining z1 & z2 in
the first quadrant.

tan(arg(z3)) = slope of line joining z1 & z2

tan(arg(z3)) = 
1
2

(B)

P

B

O

3
2 2

+HG KJ
i

|z| + 3 i
z

2 2
- -  ³ OB

|z| + 3 i
z

2 2
- -  ³ 1

(C) z3 – (5 + 2i) = 1 i 3
( 1 i)

2 2

æ ö-
+ - +ç ÷ç ÷

è ø

z3 – (5 + 2i) = 
1 3 1 3

i
2 2 2 2

æ ö-
- + -ç ÷ç ÷

è ø

z3 = 5 + 2i + 1 3 i i 3
2 2 2 2

- - -

3

11 3 3 3
z i

2 2 2 2

æ ö
= - + -ç ÷ç ÷

è ø

Re(z3) – Im(z3) =
11 3

4
2
-

=

(D) Let z1 = a + ib

& z2 = c + id

Im(z1z2) = 0
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Þ ad + bc = 0 Þ
a c
b d

= - .......(i)

tan(arg(z1 + z2)) = 
b d

0
a c

+
=

+
 Þ b = – d

from (i)  a = c
\ z1 = a + ib

z2 = a – ib

\ z1 = 2z Þ |z1 – 2z | = 0

127. Ans. (A)®(P); (B)®(R); (C)®(S,T);

(D)®(Q,T)
(A) Let angle between plane and line is q.

Also 
( ) ( )ˆ ˆ ˆ ˆ ˆ ˆi 3j 2k . 2i j 3k

sin
14

- + + -
q =

  
2 3 6 1

14 2
- -

= =

\ |cosec q|  =  2

(B)
4

a b c
7

é ù =ë û
rr r

[ ]2a b 2b c 2c a- - -
r rr r r r

( ) ( ){ } ( )2a b 2b c . 2c a= - ´ - -
r rr r r r

( ){ } ( )4 a b 2a c b c . 2c a= ´ - ´ + ´ -
r rr r r r r r

8 a b c b c a 7 a b cé ù é ù é ù= - =ë û ë û ë û
r r rr r r r r r

4
7 4

7
= ´ =

(C) r (a b)sin x (b c)cos y 2(c a)= ´ + ´ + ´
r rr r r r r

r
r .( a b c+ +

rr r
)  =  0

Þ a b cé ùë û
rr r (sin  x  +  cosy  +  2)  =  0

Þ but a b cé ùë û
rr r  ¹ 0

Þ sin  x  +  cosy+2  =  0
Þ sinx = –1, cosy =–1.
\ For  x2 +  y2 to be minimum,

x
2
p

= - , y = p

\ x2 +  y2 = 
2 2

2 5
4 4
p p

+ p = .

(D)

r

(5,–4)

(–3,2)

(1,–1)

5
sin

3 r
p

=   Þ 
10 3

r
3

= \ p = 3

128. Ans. 712
Suppose that the first term of the sequence DA
is d then
DA = {d, d + 1, d + 2, ........ (d + (n – 1)}
hence A = (a

1
, a

1
 + d, a

1
 + d + (d + 1),

a
1
 + d + (d +1) + (d + 2)..........)

a
n
 = a

1
 + (n – 1)d + 

1
2

(n – 1)(n – 2)

so a
n
 is a quadratic polynomial in n.

so n

(n )(n )
a

2
- a - b

=

since a
19

 = a
92

 = 0 we must have

a
n
 = 

1
2

(n – 19)(n – 92)

so  a
3
 = 

1
2

(3 – 19)(3 – 92) = 712

129. Ans. 45
36{x}2 = 2[x] . 3x
6{x}2 = (x – {x})x
x2 – x{x} – 6{x}2 = 0
(x – 3{x})(x + 2{x}) = 0

{x} = 
x
3

or
x
2

-

x
0 1

3
£ < x

0 1
2

£ - <

0 x 3£ < 0 x 2£ - <

2 x 0- < £ (Rejected)
Case-I : 0 x 1£ <

x
x x 0

3
= Þ = (rejected)

Case-II : 1 x 2£ <

x
x 1

3
- =

2 3
x 1 x

3 2
= Þ =
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Case-III : 2 x 3£ <

x
x 2

3
- =

2
x 2 x 3

3
= Þ = (rejected)

\ x =
3
2

Now,  given G.P. is 2, 3, 
9
2

, ........

Another G.P.  
1 1 4

, , , ......
4 9 81

1/ 4 9
S

1 4/ 9 20
= =

-

\ 100S = 
9

100 45
20

´ =

131. Ans. 3

Let ( )ˆ ˆ ˆxi yj zk x, y,z+ + =

   

B'

A(0,0,0) B(5 2,0,0)Ö x

y

D(0,5 2,0)Ö C( ,5 2,0)Ö5 2Ö

(5/ 2,
)

Ö
5/ 2,5Ö

M'

Let M be the mid point of AC

B'M = 5

Þ coordinates of B' are 
5 5

, ,5
2 2

æ ö
ç ÷
è ø

Equation of AB' = 
5 5

t , ,5
2 2

æ ö
ç ÷
è ø

equation of CD = ( ) ( )0,5 2,0 5 2,0,0+ l

Shortest distance between AB and CD

( ) ( )

( )

5 5
0,5 2,0 . , ,0 5 2,0,0

2 2

5 5
, ,0 5 2,0,0

2 2

æ öæ ö´ç ÷ç ÷
è øè ø

æ öæ ö´ç ÷ç ÷
è øè ø

10

3
=

132 Ans. 4

(6,7,4)
P(3r + 6, –r +7,r +4)

1

1
1

(0,–9,2)
Q(–3r ,2r –9,4r +2)

1
2

2

direction ratio of

( )2 1 2 1 2 1PQ 3r 3r 6, 2r r 16,4r r 2º - - - + - - -

Now, –3(–3r2 – 3r1 – 6) + 2(2r2,r1 – 16)
+ 4(4r2 – r1 – 2) = 0

7r1 + 29r2 = 22
3(–3r2–3r1–6) – (2r2 + r1– 16) + (4r2–r1–2) = 0

7r1 + 29r2 = 22 ...(1)
3(–3r2–3r1–6) – (2r2 + r1– 16) + (4r2–r1– 2) = 0

11r1 + 7r2 = –4 ...(2)
On solving (1) & (2)
r1 = –1, r2 = 1
so P(3,8,3)
Image of P(3,8,3) w.r.t Plane 3x + 3y – z = 11

R (–3,2,5)
a + b + c = 4

P(3,8,3)

P(–3,2,5)

134 Ans. 1
Clearly, a = 1, b = 2, c = 3.
The second line can be written as

x a y z
a 0 c
-

= = .......(1)

Now equation of plane through the line

y z
1

b c
+ = ,   x = 0 is  

y z
1 x 0

b c
æ ö+ - + l =ç ÷
è ø

or
y z

x 1
b c

l + + = .......(2)

Q plane (2) is parallel to the line (1)

Þ
1 1

.a .0 .c 0
6 c

l + + =   Þ   
1
a

l = -

\ equation of plane P is

x y z
1

a b c
- + + =   or  

x y z
1

1 2 3
- + + =
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\ A(–1, 0, 0), B(0, 2, 0), C(0, 0, 3)
\ volume of tetrahedron

1 ˆ ˆ ˆOABC [ i 2j 3k]
6

= - 1 ˆ ˆ ˆ6. [i j k] 1
6

= =

135 Ans. 288

( ) ( ) ( )( )
1V a b . b c c a= + + ´ +

r rr r r r 2 a b cé ù= ë û
rr r

V2 = ( ) ( ) ( )1
a b . b c c a

6
é ù´ ´ ´ ´ë û

r rr r r r

    ( ) ( )( ) ( )( )1
a b . b c .a c b c .c a

6
é ù= ´ ´ - ´ë û

r r rr r r r r r r

   
21

a b c
6

é ù= ë û
rr r

3 1 1

a b c 4 2 4 36

2 2 0

-
é ù = =ë û
rr r

\ V1 = 76 and V2 = 216
136 Ans. 3

Let ( ) ( ) ( )O O ,A a , B b
rr r  and ( )C c

r

D is 
a b

2
+
rr

 and E is 
c
2

r

( )
( )c a b

DE.AC . c a
2

æ ö- +
= -ç ÷

è ø

rr r
uuur uuur r r

2 2c c.a a.c b.c | a | a.b
2 2 2 2 2 2

= - - - + +
r rr r r r r r r r

1 1 1 1
1 1

2 2 2 2
2

æ ö æ ö æ ö æ ö- - - + +ç ÷ ç ÷ ç ÷ ç ÷
è ø è ø è ø è ø=  

1
2

=

Q angle between adjacent sides is 
3
p

137. Ans. 7

| (q p) | 3- =
r r

   Þ 2 2q p 2p.q 9+ - =
r r r r    .....(1)

| r q | 4- =
r r

    Þ 2 2q r 2r.q 16+ - =
r r r r  .....(2)

(2) – (1)  Þ 2 2(r p ) 2q(r p) 7- - - =
r r r r r

2 2(r p ).(r p 2q) 7- + - =
r r r r r

PR.(QR QP) 7+ =
uuur uuur uuur

138. Ans. 5
Point of intersection of the lines is (0, 1, 1)
which lies on the plane P.
D.r. of L1 is (2, 2, 1) & D.r. of L2 is (1, 1, –1)
Þ a vector parallel to P is
ˆ ˆ ˆi j k

2 2 1

1 1 1-
 = ˆ ˆ3i 3j- +

\ Normal to the plane 

ˆ ˆ ˆi j k

3 3 0

1 1 1

= -
-

= ˆ ˆ ˆ3i 3j 6k- -
Þ Equation of plane is

1.(x – 0) + (y – 1) + 2(z – 1) = 0
Þ x + y + 2z = 3
Q (a, –2, 0) lies on P Þ a = 5

139. Ans. 4
ˆ ˆˆ ˆ ˆa b c b c´ + = -

which is possible iff
ˆ ˆb c 0- =

r
 Þ ˆ ˆb c=

140. Ans. 8
Let the equation of OAB be y = mx

2 2Ö
(6,2)

Im(z)

Re(z)

B

(4 2,12 2)ÖÖ

O

Þ 2

6m 2
2 2

1 m

-
=

+
Þ

2

2

(3m 1)
2

(1 m )
-

=
+

Þ
2

2

9m 6m 1
1 m

- +
+

= 2 Þ 7m2 – 6m – 1 = 0

Þ 7m2 – 7m + m – 1 = 0
7m(m – 1) + (m – 1) = 0 Þ m = 1
Þ y = x must be tangent to the second circle

Þ
12 2 4 2

k
2

-
= Þ k = 8


