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2 2
L Let P be any point on the hyperbola w—z— 'Z—Z: 1 such that the absolute difference of the distances of P from the two foci
a

is 12. If the eccentricity of the hyperbola is 2, then the length of the latus rectum is

X) A 43 unit
x) B. 18unit
x) C. 92/3unit

v) D. 36 unit
Absolute difference of the distances of P from the two foci is equal to the length of transverse axis.

= 2a =12
=a=256

Given, e = 2

b2
R
a2

= b2 =108

202
Length of latus rectum = — = 36
a

2. Arod of length I moves such that its ends A and B always lie on the lines 3z — y +5 = 0 and y + 5 = 0 respectively. The
1
locus of the point P, which divides AB internally in the ratio 2 : 1,is 12 = E(am — by —5)2+9(y+5)% Then
v) A k=4,a+b=6
X) B. -3 a+b=5
X) C k=4,a+b=0

X) D k=3 a+b=4

2 = 1
A(a, 3a+5) P(xy) B(B.-5)
By internal section formula,
m_2ﬂ+a _ —10+3a+5
= Ly = 3
3y+5 9z — 3y —5
=>a= y3 and 8 = Ty

Also, 2 = AB? = (a — B)? + (3a + 10)2
=P2= %(390 —3y—5)24+9(y+5)?
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The number of non-negative integral values of b for which the origin and point (1,1) lie on the same side of straight line
a’r +aby+1=0,YacR—{0},is

x) A
x) B. ;3
v) C o
x) D. 5

Putting (0,0) in a2z + aby + 1, we get 1 > 0

(1,1) and origin should lie on same side of a?z + aby + 1 = 0
=1xa+ab+1>0

=>a’+ab+1>0

For all values of a except 0, a> + ab+1 > 0

=D<0

=0 -4<0

= -2<b<2

So, possible non-negative integral values of b are 0, 1

Let from any point P on the line y = x, two tangents are drawn to the circle (z — 2)? + y* = 1. Then the chord of contact of
P with respect to given circle always passes through a fixed point, whose coordinates are given by

x) A (31
21

x) B. (_31
2’4
X C. ,El
2’ 2

v) D. i l
2’2
Given equation of the circle :
(z-27+y*=1
=2l +y?t—4x+3=0
Let (a, a) be any point on line y = z.
Chord of contact of this point w.r.t. circle is
4

am+ayf§(m+a)+3:()
=alz+y—2)+(3-22)=0

31
which always passes through the intersection of the lines z + y — 2 = 0 and 3 — 2z = 0, which is given by <5, 5)
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5. Theline 4z + 3y — 4 = 0 divides the circumference of the circle centred at (5, 3), in the ratio 1 : 2. Then the equation of the
circle is

v) A 2212 10z —6y—66=0
X) B 22142 10z —6y+100=0
X) C. 22142 10z—6y+66=0

X) Do 22442 102 —6y—100=0

Let line 42 4+ 3y — 4 = 0 make an angle « at the centre.
Then, a + 2a = 360°

= a=120°

.. ZACB = 60°

60,
]
1

Perpendicular distance of (5,3) to line 4z + 3y — 4 =0s
4x5+3x3—-4

V25

BC =

= BC =5
Now, cos60° = —

r=AC=10

Hence, equation of the circle is
(z—5)% + (y— 3)* = 107
or,z2+y2— 10z — 6y — 66 =0

6. From the point P(2,1), a line of slope m € R is drawn so as to cut the circle z2 + y? = 1 in points A and B. If the slope m
is varied, then the greatest possible value of PA + PBiis

x) A 2
NG
x) B. 10
NG
v) C. 25
x) D. L
NG

Using parametric form,

let (2 + rcos 6,1 + rsin ) be any point on line through P having slope m = tan.
This point lies on the circle 22 +y2 =1

= (2+7rcosf)’+ (1 +rsinf)’ =1

We get quadratic equation r? + r(4cos8 + 2sin§) +-4 = 0

. PA+4+ PB=|—4cosf —2sinf| < 2,/5
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7. The locus of feet of perpendiculars drawn from the origin to the straight lines passing through (2, 1) is
X) A 2212 5y=0
v) B 221 y2 2z -y=0
X) C 224+y-5=0

X) D 2242422 4+y=0
Let coordinates of the feet be (z, y).

-0
Slope of the perpendiculars from the origin = y_O
z
-1
Slope of the line passing through (2, 1) and feet of the perpendiculars from the origin = b

Since the lines are perpendicular,

() (&) -

=22 +y? -2z -y=0

8. (2,3)is a point on the side AB of AABC. The third vertex C' moves such that the sides AC, BC are bisected by
z? — y? = 0 at right angles. Then C lies on

v) A 2z-3y=0
X) B. 3z-2y=0
X C. 2¢+3y=0
x) D. 3z4+2y=0

C

A . B
(2, 3)
22 —y?=0
=(@—y)(z+y =0
sz—y=0,z+y=0
Let C = (h, k)
Then A, B are theimagesof Cinz —y=0,z+y=0
A= (kh),B=(—k,—h)
Slope of AB s %: ho3

k—2
=2h—-3k=0

Copyright © Think and Learn Pvt. Ltd.



BIBYJU'S

The Learning App

JEE Main Part Test 2

2 2
Tangents are drawn to the ellipse §—6+ %: 1 from any point on the parabola y? = 4z. The corresponding chord of

contact will touch a parabola, whose equation is
x) A y? 44z =0
X) B. 2 _4zp—0
v) C 4y’ t92=0

x) D. y2i9z=0

Let the tangent be drawn from (¢2, 2t)

z2 yz
We have, equation of ellipse as %+ ?: 1
Chord of contact from an outside point to an ellipse is
T=0
zt? 2yt 1
36 9

= xt? + 8yt —36 =10
Since the above equation touches a parabola,

D=0
=64y> +4x36xz=0
S A4y 92 =0

10. If 21, 22, 23 are the solutions of 22 + z = z, then z; + 2z + 23 is equal to
(z is a complex number on the Argand plane and i = y/—1)

x) A 249

x) B. 2_9;

X C. 0
v) D. o
224z =12

Put z =z + iy

(z+iy)?+z—iy=z+iy

=2y +i2zytz—dy—xz—iy=0
=22 -y’ +i(2zy—2y) =0-+0-4
Comparing real and imaginary parts, we get
z2—y?=0and2y(z —1) =0
=y==xz ---(1)

and 2y(z —1) =0

Ify=0,thenz =0 [From (1)]
Ifze—1=0,theny=+1
_'_21:0722:1+’i,23:1—i
z21+2z2+23=0+14+¢+1—1
=21+ 29+ 23=2
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2 2
. If the locus of the middle point of chords of an ellipse %—s— yT: 1 passing through (2, 0) is another ellipse A, then the

length of latus rectum of the ellipse A is

x) A. 8
3
v B. \/g
x) Cc. L
V3
x) D. 3
8

2 2
Given ellipse is %+ = 1
Let the middle point of chord be (h, k)
Then equation of chord is T' = S;
xzh yk _ h? k2
317371
As chord passes through (2, 0),
2h B2 K
3 3 , 4
h—1 k2
(-7 B
1 4/3
Hence, equation of the ellipse A is
z—1)2 2
@1, v _
1 4/3

2
Here,a=1,b= —b>a
V3

= 1

1

2> 2x1
Length of latus rectum = & _axt

b 2/v3
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If z is a complex number, not purely real such that imaginary part of z — 1 +

X) A g straight line parallel to z-axis
v ) B. acircle of radius 1 unit
x) C. g parabola with axis of symmetry parallel to z-axis

X) D. ahyperbola

. 1 .
Imaginary partof z — 1 + z—lls zero.
So,

1 e 1
2=14+——=2-1+
z—1 -1
_ 1 1
=z—z+ - =0
z—1 z-1
_ o z—-1—-2z+1
=>z—2z24+————=0

(z-1)(z -1

_ 1
z—z)|1l—-—————| =0
= )( (z—1)(2—1)>

=z=zor(z—1)(z—1)—-1=0

As z is not purely real, so

(z=1(z-1)=1

Assuming z = z + iy, then

(z—1+4+iy)(z—1—1dy) =1

= (z-1)2+y*=1

The locus is circle whose centre is (1,0) and radius is 1.

1 . )
T is zero, then locus of z is
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13. Let 2 be an imaginary complex number satisfying |z — 1| = 1. If @ = 2z, 8 = 2a and v = 2, then the value of
|2 4 el + 181” + Iy + |2 = 2" + Ja = 4" + [ = 8" + |y — 16[* i

x) A 100
x) B. 399
v) C. 340
x) D. 400

As we can see,

lZf+z—27=4 ---(1)
Similarly,

la’ +|a—47=16 ---(2)
B +1B—8° =64 ---(3)
W+ [y — 16/ =256 ---(4)

Adding all the above equations (1), (2),(3) and (4),
[#” + laf® + 187 + Iy + [z = 2" + o = 4I” + |8 — 8" + |7 — 16|
=340

2

14. The logical statement [(p A q) — p] — (gA ~ q) is
x) A g tautology
v ) B. acontradiction

C. equivalentto p Vv q

x) D. neithera tautology nor a contradiction
pla|pVa|lprg|(pAg—=p|~q|ah~q|[lPAg) = p| = [gh~g]
T|T T T T F F F

T|F T F T T F F

F|T T F T F F F

F|F F F T T F F

The given compound statement is always false. So it is a contradiction.
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. L1 . . 1 .
15. An ellipse has eccentricity Eand one focus is at the point P <5, 1). If the common tangent to the circle 22 + y? = 1 and

hyperbola z2 — y? = 1 which is nearer to point P is directrix of the given ellipse, then the co-ordinates of centre of ellipse

are

x) A. (1 1)
33

x) B. <371>
3

2 (3
3

x) D. (17 l)
3
Given : Circle is 22 + y* = 1 and hyperbola is z*> — y* =1
Therefore, the common tangents are

r ==+l
\ @) (%1)

ale

i

I
1
ae =1

1
But z = 1 is nearer to the point P <5’ 1) .
.. Directrix of the required ellipseis z = 1

As one of the focus is P (%, 1>, so the centre is

1 1 a
C= (5—&6,1) = (5—3,1)

Distance from C to directrix = a_ 2a, SO
e

C=(1-2a,1)
Therefore,
1_9 l1—a
—92a —
2
1
=a=—

SO =

7 N

1
=1
)
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16. Complex numbers z1, 23, z3 are the vertices A, B, C respectively, of an isosceles right-angled triangle with right angle at C.
Then which of the following is true?

X) A (21— )= (21— 23)(23 — 22).
v B (21 — 22)2 = 2(z1 — 23)(23 — Zz).
X C (Z1 - 22)2 = 3(2:1 - 23)(23 - 22).

X D. (21 — 22)2 = 4(Z1 - 23)(23 - 22).
B(z,)

Applying rotation about point B,

C(z,) A(z)

21 — 22 _ ﬁeinﬂ .. (1)

zZ3 — 29
Applying rotation about point A4,

2TA_ fGeint.. . (2)
B2

Multiplying (1) and (2) , we get
(21 — 22)(22 — 21)
(23 — 22) (23 — 1)
= (21 — 22)? = —2(23 — 22) (23 — 21)

So(z = 22)? = 2(21 — 23) (23 — 22)

=2

17. The statement p — (¢ — p) is logically equivalent to
X) A po(p—9
v) B p—=(qvp)
X) C. p—(gnp)

X) D p—(peg)

Truth table for given statement is as follows :

plqgla—=p|p—=(@—=p)|p—=q|p—=(@P—q |qVp|pAg|Psq|p—=(qVD) |P—=qAp|p— (P q)
T|T] T T T T T T T T T T
T|F| T T F F T F F T F F
FlT| F T T T T F F T T T
FlF| T T T T F | F T T T T

.. Using truth table, p — (¢ — p) is logically equivalent to p — (¢ V p).
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18. Let PQ be a focal chord of parabola y* = z. If the coordinates of P is (4, —2), then the slope of the tangent at Q is

X A. 8
X B. _4
x) c. 1
8
(v 4 D. 4

Given parabola is y? = z

2t
Any point on the parabola is <Z’ 5)
Comparing with the coordinates of P(t),
2t
(Z’ 5) =(4,-2)
=>t=—4

1 1 1 11
As PQ is focal chord, so coordinates of Q <——> is (—, ——) = (—, —>
t 412" 2t 64" 8

Now, equation of tangentat Q is T =0
N ><1 1 n 1
_:_x —
VT " T
1
=>y=4dx+ —

16
Hence, the slope of the tangent at Q is 4.

19. For all real permissible values of m, if the straight line y = mz + /9m? — 4 is tangent to a hyperbola, then equation of the
hyperbola can be

X) A 952 — 4y =64
X) B. 452 _9y2—64
X) C. 92?4y’ =36

v) D 422 9y =36

2 2
Let the equation of tangent to the hyperbola a:_zi 32—2: lis
a

y = mz £ /a*m? — b2

Comparing it with y = mz + /9m? — 4, we have
a’=9and b* =4

.. Equation of the hyperbola is :

xz y2
9 4
= 4x? — 9y® = 36
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20. Let z be a complex number such that |z — 2 + i| < 2. If m and M denote the least and the greatest value of |z
respectively, then the value of m? + M2 is

v) A 138
x) B. o
x) C. g5
x) D. 45

Given, |z—(2—1)| <2

= z lies on or inside the circle having centre C(2, —1) and radius r = 2.
|z| represents the distance of z from the origin.

Here, origin lies outside the circle.

m=0C—r=+5-2

and M = O0C +r=+/5+2

Therefore,

m? o M2 = (V5 -2+ (V5 + 2

=m?+ M? =18

21. If the coordinates of the foot of the perpendicular drawn from the point (1, —2) on the line y = 2z + 1 is (a, 8), then the
value of |a + | is

Accepted Answers
2 2.0 2.00

Solution:

Let M be the foot of perpendicular drawn from the P(1,-2)toy =2z + 1
The equation of a line perpendicular to y = 2z + 1 is given by
z+2y+A=0 ...(1)

This passes through P(1, —2).

P(1,-2)

So,

A M B

1-44+X=0=>A=3

On putting in equation (1), we getz +2y+3 =10

Point M is the point of intersection of 2z —y+1=0and z + 2y + 3 = 0.
Solving these equations, we get

z=-1y=-1

Therefore, the coordinates of the foot of perpendicular are (-1, —1)

Hence, the value of ja + 8| = | — 2| =2
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22. i |21] = |22| and arg(%) = m, then value of z; + z; is
2

Accepted Answers

0 0.0 0.00 00
Solution:

We have,
|Zl| = |22|

laa]

|22

2
22

And

21
arg P =T

z1 z

.22_
z

= 2=1.(-1+0)
22

= 21 = —29

=21 +22=0

=

! (cosm + isinm)
22

23. Ify = z be the tangent to the circle z2 + y? + 2gz + 2fy + ¢ = 0 at ponit P such that the distance of P from origin is 4v/2,
then the value of cis

Accepted Answers

32 320 32.00
Solution:

224+ y? + 292+ 2fy+c=0
Let r be the radius and Q(—g, —f) be the centre of the circle.

r=y/g7+ fZ—c=PQ

00,00 42 P

From figure,

0Q? = PQ* 4 PO?

= (VE+ PP =+ —c+ (4V2)
=9+ fP=g"+f*—c+32

=c=32
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24. The average marks of 10 students in a class was 60 with a standard deviation of 4, while the average marks of other ten
students was 40 with a standard deviation of 6. If all the 20 students are taken together and ¢ is the combined standard
deviation, then the value of [o] is
([-] represents the greatest integer function)

Accepted Answers

1 1.0 11.00

Solution:
z =60
= Y z; = 600
o?(z;) = 4> =16
2
x
=16 = 2 ~— (60)?
10
= Y27 = 36160
y =40
o?(yi) = 62 = 36
2
Yi
= 36 = LY (40)?

= Yy = 16360
.. Combined variance,
2
1 SN+ Dy
2 _ 2 2N
o = o t X ( 10+ 10 )

36160 + 16360 ( 600 + 400) 2

20 20
= 2626 — 2500
=126
Sol=11
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25. If z is any complex number satisfying |z — 3 — 2¢| < 2, then the minimum value of |2z — 6 + 5i| is
Accepted Answers
5 5.0 5.00

Solution:

|lz—3—2i| <2
It implies that z lies on or inside the circle of radius 2 and centre (3, 2).

@
A(3,-52) B

|2z — 6 + 54

z—3+ (;) i
= 2(AB)
=2(AC — BC)

:2(¢(3_3)2+<2+;)2_2)
(a3

=5

=2

min

min

Alternate Solution :

Given |z —3—-2i[<2 ...(1)

|22 — 6 + 51| = |2(z — 3 — 2i) + 9¢]
= 12(z =3 =2i)| = [94]] (. |21 + 22| 2 [|za] — [22]])
> [2|z — 3 — 2i| — |94]|

= |22 — 6+ 54| > |2|]z— 3 — 2i| — 9|

From equation (1),

2|z —3 —2i| € ]0,4]

= |2|z—3—2i] - 9] € [5,9]

c22—6+5i > 5

26. If d; and d; are the longest and the shortest distances of the point P(—7,2) from the circle z2 + y* — 10z — 14y — 51 = 0,
then the value of d? + d2 is

Accepted Answers

588 588.0 588.00

Solution:

Given circle S = 22 +y? — 10z — 14y — 51 =0, Pis (-7,2)

S =(=7)2+22-10(-7) —14(2) —51 =44 >0

= P lies outside the circle.

Centre, C = (—g,—f) = (5,7)

Radius, r = 1/g? + f> —c = /25 + 49 + 51 = /125

CP=+12"+5"=13

s.di=CP+r=13++/125
dy=CP—r=13—,/125

codP 4 dE = (13 + /125)% + (13 — V/125)?

= 2(169 + 125) = 588
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27. Theline z + 2y = 36 is normal to the parabola z? = 12y at the point whose distance from the focus of the parabola is

Accepted Answers

15 15.0 15.00
Solution:

Equation of normal to the parabola 2 = 4ay at P(2at, at?) in parametric form is = + ty = 2at + at®
For parabola z? = 12y, we get

z + ty = 6t + 3t

Given equation of normal is =z + 2y = 36

Comparing both equations, we get
t=2
. Point of contact is P(2 x 3 x 2,3 x 2%) = P(12,12)

Focus of the parabola is F'(0, 3)
PF =412 +9*=15

Alternate :
z? =12y
d
= 2x = 12_y
dz
dy B x

dz 6 ]
. Slope of normal at (z1,1)is ;—
1

Now given equation is

z + 2y = 36

Comparing slope, we get
1

z1 2
=z =12
=y = 15_?_ 12

12

Therefore, the point P is (12,12)
Focus is F'(0, 3)
Required distance,

PF =412+ 9 =15
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28. . . A a e . .
Let P be a variable point on the ellipse WJF i 1 with foci F} and F. If A is the area of triangle PF} F», then the
maximum possible value of 4 is
Accepted Answers
48 48.0 48.00
Solution:
Y
A
FI
1
F, o]l m F X
y

a=10,b=38
se=+/102-8"=6
Any point P on the ellipse is P(10 cos 8, 8sin 6).

1
A= §(Base x height)
1
= A= E(FIFZ X PM)

1
§A25(2><6><8sin0)

= A =48sin6 .
For maximum value of A, 0 = 5

and Apax = 48

29. The minimum value of f(z) = [z — 6| + [t + 3|+ |z — 8| + |z + 4|+ |z — 3|, z € Ris

Accepted Answers

21 21.0 21.00
Solution:

flz)=|z—6|+|z+3|+|z—8|+|z+4|+|z—3,z€R
Critical points are 6,—3,8,—4,3
Minimum value occurs at median of —4, —3,3,6,8
] 541 th
Median = <T) term = 3

. Minimum value = |3 — 6|+ [3+ 3|+ 3 — 8| + |3+ 4|+ [3—3] =21
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30. Ifthe line y = mz + a meets the parabola y? = 4az at two points whose abscissa are z; and s, then the value of m for
which z1 + 22 =0 is

Accepted Answers

2 2.00 2.0
Solution:

Given line is
y=mz+a - -(1)
y2 — 4azx (2)

From equation (1) and equation (2), we get
(mz + a)? = 4az

= m2z? + 2amz + a? = daz

= m?z? + (2am — 4a)z +a®> =0

Now for z; + =, = 0,
Sum of roots = 0
2am — 4a

m2
= 4a —2am =0
Since a # 0,
=>m=2

Copyright © Think and Learn Pvt. Ltd.



