JEE ADVANCED CRASH COURSE (MATHEMATICS)

CLASS : CC (Advanced) ELLIPSE & HYPERBOLA TEST-4
M.M.: 63 Time: 60 Min
PART-A
[SINGLE CORRECT CHOICE TYPE]

Q.1 to Q.8 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct. [8 x 3=24]
Q.1  Iftheliney=ax +b is tangent to the curve f(x) = x — x? at the point (—1, 0) then the eccentricity of the

2 2
ellipse X—4 + y—z =1is
a
1 1 J3 2
(A5 ®) 5 © 5 (D) 3
X2y
Q.2 Let LL' be the latus rectum through the focus of the hyperbola — — b_2 =1 and A" be the farther
a
vertex. If AA'LL' is equilateral, then the eccentricity of the hyperbola is
V3+1 V3+1
A B +1 C) —F— D) —7=
(A) 3 (B) V3 © -5 D)~ 75
3 Th = 1 1) divid 9—2+4—yz—l'ttwartf A andA, (A, <A)),th
Q. ecurve y=(x|—1)sgn(x—1) divides Y into two parts of areas A, andA, (A, <A)), then
[Note : sgn(k) denotes signum function of k.]
7 13
(A)A1=g (B)A,:A,=7:13 (C)A2=Z DA, -A, =1
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Q.4

Q.5

Q.6

Q.7

Q.8

The locus of centre of circle touching the circles (x + 3)?+y?= 16 and (x — 3)? + y> =4 externally is

2 2 2 2

X 2= 2 Y X 2= 2o Y
(A)8 y-=1 (B)x 2 1 (C)4 y-=1 (D) x 1 1

2 2
If normal at any point P on the ellipse — + b_z =1(a>b>0) meet the major and minor axes at Q and
a

R respectively so that 3PQ =2PR, then the eccentricity of ellipse is equal to

L Bﬁ o3 o -L
A5 B) 13 © D) 75
2y 2y
Ifthe ellipse s + b_2 = 1 and the hyperbola o 7 = 1 intersects orthogonally, then b is equal to
(A)+3 (B)3 (©)2+3 (D)9
The point on the ellipse x?+ 2y* =6 which is nearest to the line x —y=7 is
(A)(2,1) B)(2,-1) O© 21 D) (=2,-1)
2 2
. Xy . X y . .
Ifthe line o + b /2 touches the ellipse o2 + P 1 (a>b), then the eccentric angle of the point of
contact is

T 3n 5m gk
(A) n (B) e ©) e (D) e



[PARAGRAPH TYPE]
Q.9 to Q.11 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct. [3%x3=9]

Paragraph for question nos. 9 to 11

Let the line 2mx +y v1-m? = 1 touches a fixed ellipse whose axes are coordinate axes,
for infinitely many real values of m.

Q.9  Theequation of auxiliary circle of the ellipse is

1
(A)x*+y?= (B)x*+y*=1 C) x> +y*=

1 (D) x*+y*=

3 1
4 2

Q.10 Thefociofellipse are

(A)(0,%43) (B) (++/3,0) @{ﬁgﬂ <m@¢£J

2

Q.11  The locus of point of intersection of perpendicular tangents of the ellipse is

3 5 7
Wx+Y =2 By =S (OXFyYsy D)Xy g

[MULTIPLE CORRECT CHOICE TYPE]
Q.12 to Q.16 has four choices (A), (B), (C), (D) out of which ONE OR MORE may be correct. [5 x 4 =20]

Q.12 Anormal to the hyperbola x> — 4y? =4 meets the x and y axes at A and B respectively. The locus of point
ofintersection of the straight lines drawn through A and B perpendicular to the x and y axes respectively
is a hyperbola. Then

(A) eccentricity equals V3
(B) length of latus rectum equals 20.
(C) equation of auxiliary circle equals x? + y?>=25.

(D) distance between foci equals 5 Js
Q.13 Ifapair of variable straight lines x> + 4y? + axy = 0 (o is real parameter) cuts the ellipse x> + 4y> =4

at two points A and B, then the locus of the point of intersection of tangents at A and B of ellipse is
(A)x—2y=0 (B)2x—-y=0 (C)x+2y=0 (D)2x+y=0



2 2

Q.14 Let P be a point on the ellipse % + YT = 1. The tangent drawn at P meets the coordinate axes at

A and B, then

(A) minimum area of AOAB is 6. (B) minimum area of AOAB is 12.
(C) minimum length of AB is 5. (D) minimum length of AB is Ji3.
(where O is origin)

2
Q.15 Tangents are drawn from points on the line 3x + 4y = 24 to the curve x? + YT = 1.

The point of concurrency of the chords of contact lie on the curve

(A)16x—3y=0 (B) 9y==32x (C)24x +24y=19 (D)y=2x
2 2
Q.16 Two lines are drawn from point P (a, ) whichtouches y==8x at A, B and touches XT + y? =1at
C, D, then
(A)o+p=-4 B)op=4
(C) Area of APAB = 1282 (D) Area of APAB=32+/2

PART-D
[INTEGER TYPE]

Q.1 to Q.2 are "Integer Type" questions. (The answer to each of the questions are upto 4 digits) [2 X 5=10]

2 2
Q.1  Ifthelocus of centres of the circles which cut the ellipse % + y? =1,at P (2, NE) ) orthogonally is

b
\/; Xx+2y=b \/Z , where a,b,c € Nand b, ¢ arerelatively prime, then find the value of atore )

(3x —4y+5)’ L (4 +3y-10)°
100 50

axes respectively. If p, and p, are perpendicular distances on major and minor axes froma point Pin

the x-y plane such that m <p, +p, <M, then P lies in the region whose area is A. Find the sum of the

digits in A.

Q.2  Consideranellipse E: = 1. M and m are lengths of major and minor
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PART-A
Q1 C Q2 D Q3 B B Q5 A
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Q1 5 Q2 7
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