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TOPIC

3 o PARABOLA

-
3.1

ECTION -1 : STRAIGHT OBJECTIVE TYPE
ameter is three-quarters of the latus

A circle is described whose centre is the vertex and whose di
nd the parabola and L, L,is

r:ctlur:n of the parabola y? = 4ax. If PQ'is the common chord of the circle a
the latus rectum, then the area of the trapezium PL,L,Q is

(R)342 & (B)2+2 & ()42 () (2 +2ﬁ) 2

= 4x, then centroid of triangle formed by

3.2 From the point (15, 12) three normals are drawn to the parabolay
three co-normal points is :

16
v ("3“ 0) (8)(4.0) (©) (339 0} (D)(6,0)

are drawn and the circles on

= 4ax two chords OP & 0Q
e tangents at

33 Through the vertex O of the parabola y?
8,&¢are the angles made with the axis by th

OP & OQ as diameter intersectin R. If 6,
P & Q on the parabola & by OR, then cot 9, +coth,is equal to
(A)-2tand (B) —2tan (t—¢) (€)0 (D) 2cotd

3.4 A ray of light travels along a liney =4 and strikes the surface of a curve y2 =4(x +y) then equation of

the line along reflected ray travels, is

(A)x=0 (B) x=2 (Cyx+y=4 (Dy2x+y =4
= 3(2x — 3) and M is the foot
th of each side of an equilatera

3.5 If P be a point on the parabola y2 of perpendicular drawn from P on the
directrix of the parabola, then leng | triangle SMP, where S is focus of the
parabola, is _

(A)2 (B)4 (C)6 (D)8

3.6 If the locus of middle point of point of contact
perpendicular drawn from its focus to the tange

8x and foot of

of tangent drawn to the parabola y2 =
f this conic is

nt is a conic then length of latusrectum o
(D) 9/2

(A) 9/4 (B)9 (C)y18
3.7 Normals at three points P, Q, R at.the parabola y2 = 4ax meet in a point A and S be its focus,
if |SP] . 1SQl - |SRI= 1(SA)? gthen 1 is equal to
(Bya? (C)a O)1
- 4ax touches the parabola x2 = 4by,

(A) @®

3.8 If the chord of contact of tan
the locus of Pis
(A) circle

gents from a point P to the parabola y?

(C) ellipse (D) hyperbola

(B) parabola
x2+1andy =x-1is

3.9 Minimum area of circle which touches the parabola's y =
9 : Sy ~ 9 :
(B) Eg sq. unit (©) 8 sq. unit (D) g sq. unit

4, -4) and (9, 6) of the parabola y2=4a(x - b). Let

Q. Then the area@ of APRQ S Jargest when
(B) the point R is (4, 4)

On .
(A) 16 sq. unit
R be a point on the arc of the

1310 LetPand Q be points (
parahola between P &
(A) /PRQ =90°
(C) the point Ris (714’- 1) (D) None of these
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- 3.22 Let V be the vertex :
T o dicaction Of X - axis, then minimum \ parabola whose vert
3.1 If a focal chord of y?= 4ax makes an anglea, o€ (0,—4-:\ with the positive dire (A) ¥ = x—2
l(eAr;gi:h of this focal chord is A% (D) None of these 3.23 |: fqleftg):\ e:;:ac:'%
a (B)6a : ; =
; ngle OAA, (O being the 3
312 Normals AO, AA,, AA, are drawn to parabola y? = 8x from the pointA (N, 0) . If triang o (A) focus is (4, 5)
origin) is equilateral, then possible value of ‘h'is ) 22
(A) 26 (B) 24 (C)28 (C) axisis x + y -
343 Ifthell = 4 a) are the tangents to ¥* = 42X g
! e lines (y — b) = m, (x+ a) and y—b=m,(x+2a) ab D) m,m,=~"1 3.24 IfA&Bare point
(A)m, +m,=0 (B) m,m, =1 (C)ym,*+m,= :
344 The parabola y? = 4x and circle (x — 6)2 + y2 = r2 will have no common tangent if T 1S I_ ; lengths r, &, re
(A)r>20 (B)r < 20 (©)r> 18 @< (V20 T2 (A) 1622
. il ]
345 Area of the triangle formed by the tangents at the points (4, 6); (10, 8) and (2, 4) o0 he parabola 3
2 s e (i . 325 LetP,QandR
y2 — 2x = 8y —20, is (in square units) ‘ isl
(A)4 (B)2 ©)1 g precitiens
‘ St
3146 If I?(— 3, 2) is one end of the focal chord PQ of the parabola Y2+ AXE 4y =0, then the slope of the nommEls (B) algebraic s
Qis (C) centroid of
A 1 o 1 (D)=2 (D) circle circu
= B)2 5 %%
(A) 2 (B) ©) 5 425 The locus of t
347 S1: Fromapoint (4, 0) three distinct normals can be drawn {0 the parabola y? = _8x. parabola whos
S2: Centroid of a triangle formed by joining the foot of three co-normal points on the parabola (A) Latus rect
y2 = 4(x +y) lies on X-axis. 1 (B) Vertex is
S83: Theangle between the tangents drawn fromdthe origin to the parabola (x—ay=—4a(yta)ls (C) Directrix
1 (D) Focus ha
tan™! (—)
- SECTION -1l : A
S4: x+y=9isanormalto the parabola,y?=12X. ,
(A)TFTT (B) TFFT. (C)FFTT (D) FFFT {327 Statement”
318 S1: Vertexofa parabola bisects the subtangent. Statement
S22 Subnormal of a parabolais equal to its latusrectum.
S3: Circle with focal radius of a point on parabolaas diameter touches the tangent drawn at the vertexof (A) Stateme
the parabola. _ (B) Staten
S4: Directrix‘of a parabola’is the tangent of a circle drawn its focal chord as diameter. (C) Statem
(AFTTT (B)FFTT ©)TrTT (DTFTT (D) Staterr
349 S1: y=2x+gisa tangent to the parabola y2 = 4(x + 2)ifc = 1/2 ‘
g2: Point of contact of tangenty = 2y + ¢ drawn to the parabola y? = 4(x + 2) is (=7/4, 1) .28  StEREE
§3: Angle between the tangents drawn from a point (-3, 3) to the parabola y? = 4(x + 2) is 90° Statere:
S4: Chord of contgct of the parabola y? = 4(x + 2) drawn from any point on the line x + 3 = 0 passes (A) Stater
through the point (=1,0) | () State
A)TTTF (B)FTTT (C)TFTF D {
A (D) TTFF (C) State
SECTION - Il : MULTIPLE CORRECT ANSWER TYPE Q (D) State
: ; ’ 5 [
3.20 Ifthe normal to the? parabola at P meets itagain atQ and if PQ and the normal at Q make angles a & p with 3 St
the x-axis respectively, then tan a( tan o+ tan B) has a value less than Statem:
(A)0 (B)-1 (C)-2 (D)-172 g A 32
321  Iftwo different tangents of y2 = 4x are normal chords to x* = 4by then ((2)) S
A 1 i 1 1 (D) Sta
5= @ == —
(A Iol> 5 7 B) bl <5 /5 ©)1bl> 75 (D)b e (=3, 3)
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322 LetV be the vertex and L be the latusrectum of the parabola x* = 2y * 4x — 4. Then the equation of the
ninimum parabola whose vertex is at V, latusrectum is L/2 and axis is perpendicular to the axis of the given parabola.
(A)y?=x-2 (B)y?=x-4 (C)y2=2-x (BRyE= 4=
323 If equation of tangent at P, Q and vertex A of a parabola are 3x + 4y =7 = 0, 2x + 3y - 10 = 0 and
I ! x —y = 0 respectively, then
Ing the . 2
(A) focus s (4, 5) (B) length of latusrectum is 2y/2
o s 9 9
(C)axisisx+y-9=10 (D) vertex is (5' 5)
3.24 IfA& B are points on the parabola y? = 4ax with vertex O such that OA perpendicular to OB & having
4/3_.4/3
lengths r, & r, respectively, then the value of —-—2—— is
2/3 2/3
1 5
arabola (A? 16a* (B) a? (C)4a (D) None of these
3.25 !_tjt P, Q and R are three co-normal points on the parabo!a y? = 4ax. Then the correct statementi(s)
is/are
rmal at (A) algebra!'c sum of the slopes of the normals at P, Q and R vanishes
gB) algebr.aic sum of the ordinates of the points P, Q and R vanishes
(C? cgntro@ of the triangle PQR lies on the axis of the parabola
(D) circle circumscribing the triangle PQR passes through the vertex of the parapola
325 The locus of the mid point of the focal radii of a variable point moving on thejparabola, y? = 4ax is a
- parabola whose
= (A) Latus rectum is half the latus rectum of the original parabola
: : (B) Vertex is (a/2, 0)
a). is (C) Directrix is y-axis
(D) Focus has the co-ordinates (a,0)
SECTION - lil : ASSERTION AND REASON TYPE
327 Statement1: [fstraightline x = 8 meets the parabola y* = 8x at P & Q then Fii subtends a right angle at
the origin.
Statement 2 : Double ordinate equalto twice of latus rectum of a parabola subtends a right angle at the
vertex.
ex of (A) Statement-1 is True, Statement-2 is{True; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1 is True, Statement-21is True; Statement-2 is NOT a correct explanation for Statement-1
(C) Staternent-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True
328 Statement 1 : Circumcircle of atriangle formed by the lines x=0,x +y+1=0&x -y +1=0also passes
through the point (1, 0)
Statement 2 : Circumcircle of a triangle formed by three tangents of a parabola passes through its focus.
P (A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1 is True, Statement-2 is True: Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True
ith 329 Statement 1 : Length of focal chord of a parabola y? = 8x making on angle of 60° with x—axis is 32.
24 Statement 2 : Length of focal chord of a parabola y? = 4ax making an angle o with x-axis is 4a cosec’a
orrect explanation for Statement-1.

(A) Statement-1 is True, Statement-2 is True; Statement-2is a c

(B) Statement-1 is True, Statement-2 is True; Statemen
(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True

t-2 is NOT a correct explanation for Statement-1
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330 Statement1: Areaoftriangle formed by P2’ of tangents 412 sq. units: 1 comprehension #:
and their corresponding chord of cont:ct is 4 :Cparab ola y? = 4ax then area of “‘ian% 1 8 z
Sta . i tangents aré ra . '8 CUS ¢
tement 2: If from a point P(x,, ¥) taN9 j 8 o

d of contact is (Yi-4ax)2 = 446 Coordi
formed by these tangents and their corresponding chord © ———ZW-‘\ s | > oordinates

! 3
for Stat t | i (Za. E]
units. : ct ex |anation Tor atement-1.

(A) Statement-1 is True, Statement-2 is True; Statement-z 'z ;g?‘_rf correpct explanation for Statement-1 3.37 Thelength

(B) Statement-1 is True, Statement-2 is True; Statement-2 | : ;

A 122

3.31

3.32

(C) Statement-1is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True
bisector of the line s€9

ment joining the point (-2, 2at) and (a, 0) ig 13.38 Thecurve

Statement 1 : The perpendicular

tangent to the parabola y* = Aax, where t € R (A)y=—
' i ; th of latus rectum e ual '

Statement 2 : Number of parabolas with @ given point as vertex and 19 el %Comprehension
\ | In genera
is 2. ‘ parabola
] : i o The equ
(A) Statement-1 is True, Statement-2 is True; Statement-2 15 @ correct explanation for Statement-1. o m;‘_‘
OT acortect explanation for Statement-1 Fris ise

(B) Statement-1 is True, Statement-2 is TrU€; Statement-2 isN

(C) Statement-1 is True, Statement-2 is False :
2 Mgk

(D) Statement-1 is False, Statement-2 is True
Statement 1 : Normal chord drawn at the point (8, 8) of the parabolay* = 8x subtends arightangleatthe , oo pinimur

vertex of the paraboia. _ .
singithrough the point (4a, 0) subtends arightangle 3.5

Statement 2 : Every chord of the parabola y? = 42X pas & 2
at the vertex of the parabola. ) _ : 4
(A) Statement-1 is True, Statement-2 is True; Statement-2 is @ correct explanation for Statement-1. 340 Ifthe n
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1 in AP.
(C) Statement-1 is True, Statement-2 is'False ' (A) A F
(D) Statement-1 is False, Statement-2.is:True j ‘ ]
y 3.41 Ifther
SECTION - IV : COMPREHENSION TYPE then |$
(A) a2
Comprehension # 1 )
| geim oy SECTION-
y=f(x)isa parabola of the formy=x2+ax+1,its tangent at the point of intersection of y-axis and parabOIa 342 " c l'
also touches the circle x* + y2 =2 . Itis known that no point of the parabola is below x-axis. | ( :) W
343  Theradiusofeircle;when g attains its maximum value, is - |
1 il |
V) ®) 5 ©)1 (D) V5 ! ®)
434  The slope of the tangent, when radius of the circle 1> maximum, is - ,t ).
0 B) 1 L . AN
[ ®) (©)-1 (D) not defined |
435 Theminimumarea bounded by the tangent and the coordinate axes .;i
1 : 1 1 i
A B) 3 () — )
A) 7 B) 3 ©) 3 )1 ;‘,
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cOmprehension #2

3.38
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If the lqcus of the circumcentre of a variable triangle having sides y-axis, y = 2 and £x + my = 1, where
(¢, m) lies on the parabola y? = 4ax is a curve C, then e ot

Coordinates of the vertex of this curve C is : 1

3 3 3 | :
(A) (Za. 2) (B) (—Za,,- E) i (C):(T 23-5} 37t} (D) (- za‘_i)

The length of smallest focal chord of thiks curve C:ivs“: fov g

12a 2a ©) Fea ®) 5
The curve C is symmetric about the line':-
3 3 i s A I
AYy=-3 B)y= = = § >
5 B)y= > ©)pe== O 2 5

Ccomprehension # 3

in general, three normals can be drawn from a point to a parabola and the point where they meet the

parabola are called co-normal points.
The equation of any normal to y2 = 4ax is y = mx — 2am — am®. If it passes through (h, k), then

k=mh—2am —am®oram®+ m(2a-h) +k=0
This is cubic in m, it has three roots m,, m,, M,
2a-has

—ki 3 :
o m1+m2+m3=0, m,m,my, = —;,m1m2+m2m3+m3m1= =
3.39 Minimum distance between the curves y? =x—1andx?2=y-As gq’uéi to
32 542 742 ' V2
== B) —— =
A , G o W (OFe W, )
340 Ifthe normals from any point to the parabola x2 = 4y.cuts the line y = 2 in points whose abscissaes are
in A.P., then the slopes of the tangents at the three co-normai points are in
(A)AP. . (B) GP. “(C)H.P. (D) ivone of these
3.41 |f the normals at three points. P, Q, R of the parabola y? = 4ax meet in a point O and S be its focus,
then |SP|.|SQ|.|SR| is equal to -
(A) a2 (B)a(S0)? (C) a(S0)? (D) None of these
SECTION - V : MATRIX - MATCH TYPE
= , N T
342 Column-1I Column —1I
(PR 5 28

Area of a triangle formed by the tangents drawn from
a point (-2, 2) ta the parabola y* = 4(x + y) and their
corresponding-chord of contactis

(A)

@)

(B) Length of the latusrectum of the conic () 44

25{(x — 2)% + (y = 3)°} = (3x + 4y ~6)* s

{C) if focal distance of a point on the paiabolay = X2 AiS (D) e A
25/4 and points are of the form (% Ja , b) then value of
a+bis :
29 S Gl fowrEns 918 ST 12
ateral triangle inscribedin (s) T3

(D) . Length of side of an equil
a parabola y? - 2X — 2y ~ 3 = 0 whose one angular
point is vertex of the parabola, is LIgOre e
i 24
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(A)  Parabolay? = 4x and the circle havind itsa‘)?en"e ( |
intersects at right angle, at the point (@ A
then one value of a is equal to @ £ !
2= A(X* 3) .
drawnto (y=2) 20 |
(B) The angle between the tangents S 8 | o
at the points where it is intersected by the st | SECTION -1:
4 : !
is — _then p has the value equal to 4.1 Atangen
bola 0] 1045 Qinthel
(©) If the line x— 1= 0 is the directrix of the p.ara © fixed poi
y2— kx + 8 = 0, then one of the value of K18 (A) (3,0

_ gy at the point (8) 4 4.2  Findthe
(D) Length of the normal chord of the par?bola y2=8xa ..; paint of
where abscissa & ordinate aré equal is ) 12 | %
(A) (“z
column =11 a
3.44 Column-I |
16 X
(A) Radius of the largest circle which passes thrgugh 'the : () (C) (a
focus of the parabola y2 = 4x and contained in it , is ‘ k. .
- 4.3 An elli
()  Two perpendicular tangents PA& PB are drawn tothe (Cl)_ ‘ c?‘_ntre
parabola y? = 16x then minimum value of AB is 5 ellipse
(A)2
(C)  The shortestdistance between parabolas Y2 =4xand (r) 8 b s s
y2 = 2x — B is d then d*= g™ ordi;{
i h 4 (A7
(D) The harmonic mean of the segments of @ focal chord of the (s)
parabola y* = 8X
(t) 12 ] 4.5 Any <
! intes
SECTION - Vi : INTEGER ANSWER TYPE (A)>
, ‘ 5 Fy | a6 P2
345 Thechord of the parabola y*=4 ax, whose equationisy — X JE +4a ﬁ = 0, is a normal to the cunve, locu
)
A)
and its length is A+3a, then find A. ((C))
‘f;
346 The two pardi®las y2 = 4ax.and yZ = 4(a=1) (x = b) can not have common normal other thanaxs: 4.7 IfP!
unless b> A, then find A. ; |
A4 | PQ
Is at poi A o
Eibenr P i Q1o the parabola = 4x itersect at point T and pont R B8 4
vely. i 0 J .
respectively. 9 ngent drawn from (-1, ~1) to the circle circumscribing the quadria&s AY S
PTQR. 16
(A

3.48 From a pointAcommon tangents are drawn to the circle x? +A 2 | =l 4

A I = a2/ & i 4.9 If §

the area of the quadrilateral formed by the common tangents !{he ch:r:: 2: :Z'?tarib?‘; yzm;;;i .

: ‘ i act of the 2
s .
the circle and the parabola is —}-‘—3—— , then find A. !
(#
(«

Resonance“’
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| SECTION - | : STRAIGHT OBJECTIVE TYPE

. x2 2
41  Atangenttothe ellipse - + :—6 = 1 at any point P meet the line x=0 ata point Q. Let R be the image of
Qinthe .Iing y = x, then circle whose extrimities of a diameter are Q and R passes through a fixed point. The
fixed point is
(P_x) (3,0 (B)(5,0) (C)(0,0) (D) (4,0)
4.2 Fuqd the locus of.point of intersection of pair of tangents to the ellipse if the sum of the ordinates of the
point of contact is b.
x? y2 b 2! 2
X x* y°\b
(A) [az b2 Jay = (B) (;‘z‘*?];_‘g =1
XeREVERI Db el 2
RNl 2D i VI
(©) [az 2 (D)(az+b212y—4
4.3 An ellipse i§ drayvn with major and minor axes of lengths 10 and 8 fespectively. Using one focus as
centre, a circle is drawn that is tangent to the ellipse, with no-part of the circle being outside the
ellipse. The radius of the circle is :
(A)2 (8)3 (©) 3 (D)4
4.4 A ray emanating from the point (0, 6) is incident on the ellipse 25x2 + 16y2 = 1600 at the point P with
ordinate 5. After reflection, ray cuts the y-axis at BiFind the length of PB.
(A7 (B)13 (C)5 (D) nione of these
2 2
; ) X
4.5 Any ordinate MP of an ellipse EE+L=1 meets the auxiliary circle in Q, then locus of point of
intesection of normals at P and @ to the respective curves, is
(A2 gl = S (B) x2 + Y@= 34 () Xativ2 =64 (D) X2 Hy2 =S
4.6 p & Q are two points on the ellipse, 9%° + 25 y2 = 225 such that sum of their ordinates is 3. Find the
the curve, locus of the point intersection of tangents at P and Q.
(A)9x2—25y2—150y=0 (B)9x2+25y2+150y=0
(C)9x2+25y2—150y=2 (D)9x2+25y2—150y=0
2 2
X :
than axis 4.7 If PQ is focal chord of ellipse % + }1,_6_ = 1 which passes through S=(3,0)and PS=2then length of chord
% PQ is
R (9, 6) (A)8 (B e g
adrilateral 48 If P is a moving point in the xy-plane in such a way that perimeter of triangle PQR is
16 {where Q =(3, J5),R=(,3 J/5 )} then maximum area of triangle PQR is
(A) 6 sq. unit (B) 12 s9. unit (C) 18 sq. unit (D) 9 sq. unit
4ax Find 49  Iff(x)isa decreasing function then the set of values of ‘K, for which the major axis of the ellipse
mtAy w‘r't- x2 y2
S A——— R A U x-axis, is:
' f (k? +2k +5) f(k+11)
4
‘- A)ke (-2 3 (B)ke(-32)
ieh 0 (D) k & (=, =2) U (3, =)

‘ IN

(C)k & (-0, ~3) U (2,)

Resonance” '-
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2 A h ent to the elhpse = . > {

The equation to the locus of the middle point of the portion of the tang 16 9 | Lo
included between the co-ordinate axes is the curve S5 23 Su_n
(A) 9x2 + 16y2 = 4 x?y? (B) 16x2 gy Ly =
(C) 3x2 + 4y = 442 (D) 9x2 + 16y” = b » PaQt
i (A)TFT

. : b
. se eccentric angles differ by A 4

.20 ST AT

X
The line, £x + my + n = 0 will cut the ellipse 5 * 5 = tippaintsiihe 1632 +
if: 2 : Ec
(A) @242 + b2n? = 2m? (B) a2m? + b*¢* =2 nz S3: E
(C) a%¢? + b?m2 = 2n? (D) @*n? + b2m2 =20 3
XY - qTist S
= S the
Q is a point on the auxiliary circle corresponding to the point P of the elhpse b is eithe
ircle at Q then th
foot of the perpendicular dropped from the focus S onto the tangent to the auxlllary % 5 : BT
ASPT is: ’ ahti les ‘ .
(A) isosceles (B) equilateral (C) right angled (D) right |sosc<-a e 4z S
: 2 , 2) is:
The angle between the pair of tangents drawn to the ellipse, 3x2 + 2y2 = 5 fromithe’poIn ‘
: ; \
6 12 arc tan 125
(A) arc tan (6\/5) (B) arc tan (_\/:5_) (C) arc tan [ﬁ) (D) ( ) S2 -
2 2
The equation to the locus of the middle point of the portion of the tangent to the ellipse - *9 S3
included between the co-ordinate axes is the curve:
(A) 9x2 + 16y? = 4 x?y? (B) 162+ 9= 4 X*y?
(C) 3x2 + 4y? = 4 x?y? (D) 9x2 + 16y> = x?y* S4:
5 2 :
A circle of radius r= "7 is concentric with thellipse = - %— = 1. Then find the acute angle made e
by the common tangent with the line J_x—y +6.=0is - “ SECTION
T gL T
A) 7 B)F= Gl D)) ==
(A) 3 ®)F ¢ ©) ®)is "
2 2
The tangent at the point ‘o' en the eIIipse—z— +B; = 1 meets the auxiliary circle in two points which (();
subtends a right angle at the centre, then the eccentricity ‘e’ of the ellipse is given by the equation: (C
(A) e2(1 + cos?a) =1 (B) e? (cosec?a—1) =1
2(4 + sin2a) = D) e2(1 + tan?
C) e?(1 + sinZa) =171, (D) e*( an?a) =1 423 If
2 2
; : . : = Y ‘
If circumcentreiof an equilateral triangle inscribed in = + i—z = 1, with vertices having eccentric i
angles a, B, v respectively is (X, ¥,), then X cosa cosp + X sin a sin B = (
B2 'Oy ARG B
TR S (B) 9x,2 = 0y " + a2 b*
2 2 2 ‘
9 Ox 1
(C)9X1+ Y1 3 () 12+gy1 _E |
a b 2a 2bE 2
A series of concentric ellipses E,, E,, ...... , E, are drawn such that En touches the extremities of the 4.24

maijor axis of E, _, and the foci of E_ coincide with the extremities of minor axis of E,_, Ifthe eccentricity

of the ellipses is mdependent of n then the value of the eccentricity, is

Jg (B) ‘/5"1 ©) \/_+1

= i , i
3 2 2 (D) Jg
Resonance
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§1 : Length of the latus rectum of the ellipse 32+ 4y2 —2x— 16y +13=0 is 1.

S2 - Distance between foci of the ellipse x? + 4y2 — 2x — 16y + 13 =08 CNERE ‘
53 : Sum of the focal distances of a point P(x, y) on the ellipse x* + 4y = 2X = 16y + 13=01is 4. .
S4 @ y = 3 meets the tangents drawn at the vertices of the ellipse x* + 4y —2x — 16y + 19 =052t peinis
P & Q then PQ subtands a right angle at any of its foci. !
(ATFTT B\)TTTT (C)TFFT (D) TFTF
S1 : Aray of light emanating from a point (3, 0) and strikes the positive end of minor axes of the ellipse
16x2 + 26y = 400, then after reflection from minor axis, it travels along the line whose slope 1S 3/4.
S2 : Eccentric angle of a point on the ellipse x* + 3y* = 6 at a distance 2 units from the centre IS /4.
S3 : Eccentricity of the ellipse 9x? + 5y2 — 30y = 0 is 2/3

2 2
S4 : Centroid of the triangle of greatest area inscribed in the ellipse )5;-6 + y? = 1 taking major axis as base
is either (0, 1) or (0, —1). \

(A)FTTF (B)FTTT (C)TTTT (D)FETT
2 2

S1 : If from a point P(0, o) two normals other than axes are drawn to ellipse 5o+ g

where |o| <k, then least value of k is %

S2 : The minimum and maximum distances of a point (1, 2) from the ellipse 42+ 9y2+ 8x — 36y +4 =0

are L and G, ithen G — L is equal to 4

S3: If the length of latus rectum of an ellipse is one-third of its major axis: Its eccentricity is equal to 3

2
finmait 5x+12y -1 :
S4: The set of all positive values of a forwhich (13x—1)? + (13y=2)%= ( Ly € . } represents an ellipse

is (1, 2) ‘
(A) TTFF (B)TTFT (C) TTTE (D) TETF

SECTION - Il : MULTIPLE CORRECT ANSWER TYPE

4.22
s which
ation:

4.23
scentric
sntricity

_drawn cuts the int

e y? n T .
———+——-— =1, where 7 <a< 2 then the locus of extremities

2

| ation of family of ellipse is
Lge st y P gos2&, sin’ o

of the latus rectum is
(A 2y*(i x?) 3l — )
(C) 2y(1 — xR+ ¢

(B) 2¢(1 + y?) = (1 =y
(D) 2y20 + 1) = 1 + y* = 2%2

2 2
P -
if P is a point of the ellipse a + y—; = 1, whose focii are S and §'. Let ZPSS' = a and ZPS'S = B,

(A) pPS + PS' =28, ifa>b
(B) PS + PS' =2b, ifa<b
1-e

——

ol
(9] tan 5 S = T

N

’.2 2 iy
patl 93 g [a— ya?-b?] whena>b

L m——

o
(D) tan ) tan b2

N

2 2

The parametric angle 6, where
ercept of minimum length on the coordinate axes, is/are

b b
(A) tan-! Jg (B) —tan™’ Jg ' (C) m~tan™* \/% (D) m + tan™! \E

X
—n — 0 <, of the point on the ellipse ¥+%2_ =1 at which the tangent

INResonance’ : ﬁ
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4.32 Statemer

425 The equation, 3x2 + 4y2 — 18x + 16y + 43 = C.
(A) cannot represent a real pair of straight lines for any value of ¢ directrix ¢
(B) represents an ellipse, if ¢ > 0 ‘ correspo
(C) represent empty set, ifc <0 | Stateme
(D) apoint, ifc=0 . } directrice
426 LetF,, F,be two focii of the ellipse and PT and PN be the tangent and the norma respectiveliito tig g
ellipse at point P then (A) State
(A) PN bisects £ F, PF, (B) PT bisects ZF PF, (B) Sta
(C) PT bisects angle (180° - £ F PF,) (D) None of these : (%) zttat1
427 LetA(o) and B(B) be the extremeties of a chord of an ellipse . If the slope of AB is equal to the slope of By
. . | 433  Statem
the tangent at a point C(6) on the ellipse, then the value of 6, IS |
(04~ Xz ;
ng—ﬁ' (B)o‘—,;B (C)O‘;B +m (D)’EE’“ b
SECTION -1l : ASSERTION AND REASON TYPE S;atsetl
428 Statement-1 : Locus of centre of a variable circle touching two circles x—-12* - 2F =23 a"dl’l ((B)) Sf
(x—2)2+ (y—1)>= 16 is an ellipse. e ] - (C)S
Statement-2 : If acircle S, = 0 lies completely inside the circle S, = 0 then locus of centreof a variable circlg (D) S
S = 0 which touches both the circles is an ellipse. |
(A) Statement-1 is True, Statement-2 is True; gtatement—z is a correct explanation for Statement-1. (‘, SECTION
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1 | compreher
; (C) Statement-1is True, Statement-2 is False ¢ An ¢
(D) Statement-1 is False, Statement-2 is True ‘
434 The
343 ; : (A)
429 Statement-1i: If P(T'q is a point on the ellipse 4x2 & 9y2'=.36. Circle drawn taking AP as dlameter:\ 435  Th
‘ | foc
touches another circle x2 + y> = 9, where A=(— \5%.0).
Statement-2 : Circle drawn with focal radius s diameter touches the auxiliary circle. (A
‘(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1 | 436 If
(C) Statement-1is True, Statement-2 is False pe
(D) Statement-1 is False, Statement-2 is True
(/
430 Statement-1: Feet of perpendiculars drawn from foci of an ellipse 4x2 +y?>= 16 on the line 24/3 x +y =8lie
on the circle X3 y*= 16: Compre
statement-2": If perpendicular are drawn from foci of an ellipse to its any tangent then feet of thesé
perpendiculars lie onidirector circle of the ellipse. (
(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(©) Statement-1 is True, Statement-2 is False
437

(DY Statement-1 is False, Statement-2 is True

4.31 Statement-1:Ina tri
moves on an ellipse.
statement-2 : |f sum of dis
ellipse.

(A) Statement-
(B) Statement-1is Tr
(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True

by

1is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1

ue, Statement-2 is True; Statement-2 is NOT a correct explanation for Statem;ant- ‘
il
1

ang'le ABC, if base BC is fixed and perimeter of the triangle is constant, then vertex A

tances of a point ‘P’ from two f_i;(ed points is constant then locus of ‘P’ is a red 4.38

Resonance"

Educating for better tomorrow




s JEE (Advanced)-RRB &R

d)-RRB
g o Mathematics R ; :

4.32 statement-1 : Let tangent at a point P on the ellipse, which is not an extremity of major axis, meets @
directrix at T. If circle drawn on PT as diameter cuts the directrix at Q, then pQ = ePS, where Sis the focus
corresponding to the directrix. ; ;
statement-2 : Let tangent at a point P on an ellipse, which not an extremity of Major axis, meets the
girectrices at T'and T. Then PT substends aright angle at the focus corresponding the directrix at which T

/ely to the E lies.
‘ (A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False
e slope of (D) Statement-1 is False, Statement-2 is True
433 Statement-1: A triangle ABC right angled at A moves so that its perpendicular sides touch the curve
e .
;2- += =1 all the time. Then loci of the points A, B and C are circle.
Statement-2 : Lgcus of point of intersection of two perpendicular tangents to the conic is director circle
= 25 and (A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1 |.s True, Statement-2 is True; Statement-2 is NOT a correct explanationfer Statement-1
r— (C) Statement-1 is True, Statement-2 is False
% (D) Statement-1 is False, Statement-2 is True
A, SECTION -1V : COMPREHENSION TYPE
ment-1 Comprehension # 1
An ellipse E has its centre C (1, 3) focus at S(6, 3) and passing through the point P(4, 7), then
434 The productof the lengths of the perpendicular segments fromthe fociion tangent at point P is
: (A) 20 (B) 45 \ (C) 40 (D) can not be determined
s diameter : : ) A ¥
435 The point of intersection of the lines joining each foclis to the'foot of the perpendicular from the other
focus upon the tangent at point P, is
(’5 4 8 %) 10
o) 10
. (" |3 j (B) |32 (©) (3 3] (D) ( :
ment-1 436 Ifthe normalata variable point emthe ellipse (E) meets its axes in Q and R then the locus of the mid
point of QR is a conic with an eccentricity (e'), then
3 /5 3 1o
. (A)e—m (B) &~ 32~ (C)e—\E (D)e-—g—
+y=8lie
Comprehension #2
t of these 2 2
Consider an ellipse (E) ?er’z = 1, centered at point ‘0’ and having AB and CD as its major and
nent-1 minor axes respectively if S, be one of the focii of the ellipse, radius of incircle of triangle OCS,, be 1
unit and OS, =6 units, then
437 The area of ellipse (E) is -
vertex A 6571 647
(A) — (B) e (C)64n (D)65
" g :
isareal 438 Pperimeter of AOCS, Is -
(A) 20 units (B) 10 units (C) 15 units (D) 25 units
1. \
nent-1 439  If S be the director circle of ellipse (E) their the equation of director circle of Sis-
(B) X2 + 2 = /97 (Y Hye= 9T (D) X2 + y2 = /485

5 esonance”
ing for better tomorrow
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Comprehension - 3 15 represents an ellip

e 50 JEE (Advanced) ~RRp

Second degree equation ax?+ 2hxy + by?+ 2gx *+ 2fy * ©

gives centre of ellipse

a h
h b f|=0 &h?<ab. Intersection of major axis and minor axis
g ¥

O - o

440  There are exactly ‘n’ integral values of A for which equation X* +A xy+y

must be : .
441 Length of the longest chord of the ellipse x2+ y2+ xy = 118 :
1
A) V2 ®) 75 ()22 D)1
442  Length of the chord perpendiuclar to longest chord as in above question and pasing th
is
1
1 2 s
Tl )
A 7 (B) g ©)2 \g ®) 3

Comprehension — 4

il
Abird flies on ellipse ax? + by2=1 & z= 5J§ (b >a > 0) whose eccentricity is /5

1

|

|
|

; 5
2 = 1 represents an ellipse thep o
]

rough centre of ellip

B, -

s0 Mathematics ==
SECTION -V :

4.46 Column -

(A)

(B)

©)

e s

©)

_An observer stands g

apoint P(c, B, 0) where maximum and minimum @ngle of elevation of the bird are 60° and 30° when bird 1sa{
Q and R respectively on its path fand Q@ and R’ are projection of Q and R o

3 . ‘
x-y plane, P, Q' R’ are collinear & the distanceibetween Q' and R’ is maximum Let 8 be the angle elevaho'q
of the bird when it is at a point on the.arc of the ellipse exactly mid-way between Q & R. It is given thai

aa?+bp2-1>0

443 Ifa >0, then equation of theline along which minimum angle of elevation is observed, is

e .3 =185
Ny =Zi;r (B)T=Z+_f§,y=o
x=10 W3 =10 ¥ - za B
© 5 =—¥—.y=0 O =g=28

4.44  Equation of plane which touches the ellipse at Q and passes through P (o > 0) is

(A)- J3x+y+2z-1043=0 (B) V3x+y+z-1043=0

(C) J3x+2-1043=0 (D) V3 x+y-1043 =0

2
©y3 (D) J%

445 Value oftan 9, is

N w

2
A 5 (®)

1

A

Colt

{ )

ni ' ®
Reseg“ance
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1en bird is at
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le elevation
s given that

447 Column-I

1\

5 Math

tics R

SECTION -V : MATRIX - MATCH TYPE

(A)

(B)

(©)

(D)

(A)

(B)

()

Resonance®

Educating for better tomorrow

Column —II

446 Column—1I

2 2
A tangent to the ellipse %7— + Y - 1 having (P)

48

36

4
slope — 3 cuts the x and y-axis at the points

A and B respectively. If O is the origin then area

of triangle OAB is equal to

Product of the perpendiculars drawn from (@) %
the points (x 3, 0) to the line

y = mX ~ \/25m2 116 is
An ellipse passing through the origin has its )

foci (3, 4) and (6, 8), then length of its minor
axis is

10

2 2

If PQ is focal chord of elli R i
, ellipse 5 + 16 1 which (s) 16

passes through S = (3, 0) and PS = 2 then length of
chord PQ is
® 1042

Column — 1T

A stick of length 10 meter slides.on'¢o-ordinate (p) J6

axes, then locus of a poeintidividing this stick
reckoning from x-axis inthe ratio 6 : 4 is a curve
whose eccentrictly is«e; then@e is equal to

AA’ is major.axisiof an.ellipse 3x? + 2y*+ 6x—4y -1=0 (q) T,
& P is avariableipoint on it then greatest area of ‘

triangle APANIs
Distance between foci of the curve represented by (r) v

the equation x =1 + 4 cosO, y =2 + 3 sinb is
2 2

X
Tangents are drawn to the ellipse Ty + %— =1at (s) 35

end points of latusrectum. The area of equadrilateral
so formed is

so JEE (Advanced) - RRB R *
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4.48 Match the column

Column -1

(A)

(B)

(©)

()

If the angle between the straight angle lines joining foci

2
XZ
B

and one of the ends of the minor axis of the ellipse 22 b2

is 90°. Find its eccentricity.

2 2 S
For an ellipse 59— + yT —1 with vertices A and A’, tangent

drawn at the point P in the first quadrant meets the y-axis
in Q and the chord A’/P meets the y-axis in M. If ‘0" is the
origin, then 0Q2 — MQ? equals to

The x-coordinate of pointé on the axis of the parabola

4y2 — 32x + 4y + 65 = 0 from which all the three normals
to the parabola are real is

The area of the parallelogram inscribed in the ellipse

2 2

X y
_+ = . v
22 (1/2)2 1 whose diagonals are the conjugate

diameters of the ellipse is given by

SECTION - Vi : INTEGER ANSWER TYPE

X
4.49  Number of distinct normallines that can be drawn to ellipse 169 i %5

450  Origin O is theicentre of two co
drawn to cut the inner circle in
drawn parallel to the x—

2 2

ellipse lie on the inner circle, if eccentricity is J2 1, then find &

451  Numberof points onthe ellipse 50 +

x2

X2 2

ellipse D s

Resonance”
> Educating for better tomorrow

1689

=

Column -1
(P 4
(@) 2
1
(r) 7‘2'
(s) 7
() 8

= 1 from the point P (0, 6) is

ncentric circles whose radii are a & b respectively, a < b. Aline OPQis
P & the outer circle in Q. PR is drawn parallel to the y— axis & QR is
axis. The locus of R is an ellipse touching the two circles. If the focil of this

2
%6 = 1 from which pair of perpendicular tangents may be drawn to the

28 §

+ Mathematics cR=—

P e S

R

TOPIC

5 .

SECTION -1:

5.1 Two tang
cyc'lic fole
(A1

5.2. The che
then P
(A)con
(C) one
53 From ¢
arms ¢
eccen

(A)2

5.4 The ¢
pass
(A) C
(C)(

5.5 If an
fron

hyp
(A)
56 ‘C
S=
‘o

57 Th

5.8 If

/\]2%
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5 HYPERBOLA

fm—

SECTION -1 : STRAIGHT OBJECTIVE TYPE

2 2
Two tangents to My : : .
5.1 g the hyperbola a2 p2 - | having slopes m, & m, cut the coordinate axes in four con-

f. .
cyelic points. Then mm, is equal to

(A)1 (B)-1 | - -
© (B
52.  The chord of contact of a point P with respe its auxiliary ci .
; i
el pect to a hyperbola and its auxiliary circle are at right angles, ’
(A) conjugate hyperbola (B) directrices "
(C) one of the asymptotes (D) Hyperbola f

53  From a point P(1, 2) pair of tangent's are drawn to a hyperbola ‘H’ where the two tahgents touch different
arms of hyperbola. Equation of asymptotes of hyperbola H are +/3 x —y + 5= 0'& Y3+ y—1 =0 then !
eccentricity of ‘H’ is :

"\

2

(A) 2 B *

B 7 ©) V2 (D) V3 |

54 The asymptotes of a hyperbola are parallelto 2 x + 3y =0 & 3 x+2'y = 0. lts centre is (1, 2) & it
passes through (5, 3).Find the equation of the hyperbola. !
(A)(2x +3y—8) (3x+2y—-7)+154=0 (B) (2x #:8y +8) (3x + 2y —7) — 154 =0 |
(C)(2x+3y—-8) (3x+2y-7)—-154=0 (D) (2% + 3y—8) (3x + 2y + 7)— 154 = 0 1
'
2 2 t

=1 is 120° and product of perpendiculars drawn

5.5 if angle between asymptote’s of hyperbola ® N

from foci upon its any tangent is 9, then locus of point of intersection of perpendicular tangents of the

hyperbola can be —
(A)x2+y2=6 (B) X2 + y2 29

‘C’ be a curve which is locus ¢f point of intersection of lines x = 2 + m and my = 4 — m. A circle

(C)x2+y2=3 (D) x2+y2= 18 1

—

5.6
S=(x-2)2+(y+ 1)* =25 intesects the curve C at four points P, Q, R and S. If O is centre of the curve
‘C’, then OP2 + OQ? + ORZ#+0S? is
(A) 50 (B) 100 (C)25 (D) 25/2
57  The combined equation of the asymptotes of the hyperbola 2x2 + 5xy + 2y2 + 4x + 5y = 0 is
(B) 2x2 + 5xy + 2y? + 4x + By =2 =0

(A) 2x2 + 5xy + 2y + 4x + by +2=0

(C) 2x2 + 5xy + 2y =0 (D) none of these

2 2
i el
58  ifo+ B = 3n then the chord joining the points a and B for the hyperbola Z b2 1 passes through

(A) focus

(B) centre
(C) one of the end points of the transverse axis

(D) one of the end points of the conjugates axis

ﬁ p

Resonance
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5.9

5.10

511

5.12

5.13

5.14

5.15

5.16

547

5.18

INR Msonance
S Y el for m

o Muthematics R

' 549 The tangent at e
x ¥ _ x .Y - m meetsthe hyperbola ;
For a given non-zero value of m each of the lines 7 s mand 7 P } circumcentre of
S s ) (A)(0,0)
= g i inat s of these points, 1S
& b2 1 at a point. Sum of the ordinate .15 by T
a+b 2 2
a(1+m? b(1-m? DS ] X e
(A) _—_n?—) (B) _(,m’)_ ()0 (D) i 4
The equation of the transverse axis of the hyperbola (x—3)° * y+ 1= (4x+ 31) :_33 £ .
(A)x+3y=0 (B) 4x+ 3y =9 (C) 3x—4y = 13 (D) 4x+ Y (A) a circle
: ?
Eor which of the hyperbola, we can have more than one pair of perpendicular tangents’
2 2 2 2 (C) a hyper
e (D)
& 521 |ftwo conif
! 2y " (A) (2, b,
From point (2, 2) tangents are drawn to the hyperbola 7z =g = 1 then point of contacts (C)(a,*b
; The trans
(A) I &1 quadrants (B)1&1Vquadrants  (C) 1 & IIT quadrants (D)L g IVquadrants 5.22 th: a‘:‘;s
= c2ist hyperbol
The equation to the chord joining fwo points (X, ) and Xz y,) on the rectangular hyperbola Xy = Ctis: (Zf; i
X y . =
A + =1 Bl + o WA= 1 '
()X1+Xz i ()xl—xz v Sp 523 Si:
A y P
(C) i = (D) i = S2:
y+y, *it* W Yo X1 %2
The locus of the foot of the perpendicular fromithe centre of the hyperbolaxy = ¢? on a variable tangent
is:
(A —gRRac ™Y (B) (2 + y2)? = 26°%Y
(E)0C @) = ey (D) (2 + Y2 = 405Xy s3:
Find the range of parameter a for whicha unique circle will pass through the points of intersection of the
rectangular hyperbola x2 —y?=a? and the parabolay = X
il b 1)
= 1 )l -= = g
e e 1, 1) 74 01 ©(-33) o(-3%) i
2 y2 ;
If the curves —o +B—2— =1, (a>b)and x2 —y2 = c? cut at right angles then
a
(A) @2+ b?= 2¢2 (B) b? - a2 = 2¢? (C)a2-b?= 2¢? (D) a2b? = 2c? (A
el 2 v 524 &
If radii of director circles of g7 =1and 73 - W = 1 are 2r and r respectively and e, and &
S

be the eccentricities of the ellipse and the hyperbola respectively then

(A) 2e,2 —€2= 6 (B) e 2—4e.’= =6 (C)4e?-e2=6

If the foci of the elli se§2—+£— =1 &theh e’r'b°|aﬁz__l’_ aen
| BEe e b (PEROE T bR 25

(A)4 (B)9 (C)16

(D) none of these

an N

coincide then the value of b?is
H

(D) none of these
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g The tangent at any point P(x,, y,) on the hyperbola xy = ¢ meets the co-ordinate axes at points Q &R. The
circumcentre of AOQR has co-ordinates.

X TR oY
o PR S

g20 The locus of the mid points of the chords passing through a fixed point (a, P) of the hyperbola

2 2

y :
= LS e
a’ b- |

(A) a circle with centre ((i ; ﬁ)
"

4

(B) an ellipse with centre ng— . %) l

(C)a hyperbola with centre (9— J E)
2

L

o’
(D) straight line passing through LE ~ %) ;
h,xy + by* = ¢, intersect in four concyclic points, then
(B) (a,-b))h, = (a,~ b)),
(D) (a,* by)h, = (@* b)),
§22 Thetransverse axis of a hyperbola is of length 2a and lies along x axis, a vertex divides the'segment of
the axis between the centre and the corresponding focus in the ratio 2 : 1, the equation of the |
Is: hyperbola is :

(A) - 5y2=da?  (B)HG-Byr=5a  (C)5¢-4yi=4R (D)f5x: ~ay? = 5a \

521 Iftwo conics a,x* + 2h,xy + b ,y*= ¢, and a2+ 2
(A) (31_ b1)h2 = (az‘ b2)h1
(C)(a,+b,)h,=(a,+b)h,

523 S1:  Number of points from where perpendicular tangents can be drawntothe hyperbola 16x2— 9y = 144 !
is infinite. 1
‘\

2 2
S2: If distance between two parallel tangents drawn to the hyperbola % - leg =1 is 2 then their slope 'w

is equal to £

N | o

2 2
X
851 If through the point (5, 0) chords are drawn to the hyperbola %5 Xg— = 1. Then locus of their \\

middle points is also a hyperbola whose length of latus rectum is same as given hyperbola x
ox2 — 25y = 225. .

2 2
—e X
g4: Iftheliney=mxs Ja?m?-p? touches the hyperbola i ygz_ =1 at the point

b
(a sec 6, b tan @) then 6 = sin™ (—a_r;) ’

(ATTFT (B)FTTT (C)TFFT (D)FTFT
528 S1: fx=3&y=2are the equations of asymptotes of a hyperbola and hyperbola passes through the

€, point (4, 6) then length of its latus rectum is AJo% :
s2: Two concentric rectangular hyperbolas whose axes meet at an angle m/4, cut each other at an

o i f hyperbola Xy = 16is 4
: istance between directrices of Ny = :
:i : ?I?rtwaenjoining the points A(x, 0) & B(0,Y,) 1S tangent to the hyperbola xy = ¢ then point of contact

5 g 2
is| 52 )

(A TTFT @ TFTT (©)FFTT Lk
( i Besensnce’ ——— D - G
-t WARN ©:icating for better tomorrow \
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525 S1: Centre of the hyperbola x2 —4y? — 4x + 8y + 4 = 0:is (2, 1). rboi a
$2:  Productof the length of perpendiculars drawn from any foci of the hyperook |
X2 — 4y2— 4x + 8y + 4 = 0 to its asymptotes is 4. »,
= i i bola is 2.
S3:  Ifeccentricity of hyperbola x(y — 1) = 2 is /2 then eccentricity of its conjugate hyper

2

2
X
S4:  Point (2, 2) lies outside the hyperbola B 19— = ik

(A)TFFT ®)TTFT (C)TTFF (D)TFTF

SECTION - Il : MULTIPLE CORRECT ANSWER TYPE

2 2 2 2 . . 1
526  Iffoci of —5 — ;’—2 = 1 concide with the focii of 2 * L_ = 1 and eccentricity of the hyperbola is 2,
a
then
(A)a®+b2=16 (B) there i no director circle o the hyperbola

(C) centre of the director circle is (0, 0) (D) length of latus ractum of the hyperbola = 12

2 2
Y _ 4 at the point's whose

X
5.27 Thelinesy = mx £ /32m2 _p2 , m > 0 touches the hyperbola b 9.

eccentric angle is

b b e
(A) sin~! (“‘) (B) m + sin~" [%} (C)2n + sin™! (r—n;) (D) — sin™’ (ma]

ma

5.28 For the hyperbola 9x?> — 16y? — 18x + 32y =151 =0

21 €
(A) one of the directrix is x = 5 (B) Length of latus rectum = 5

5
(C) Focii are (6, 1) and (-4, 1) (D) eccentricity is 7
2 v2
529 If (a sec 6, b.tan@) and.(a seco, b tan ¢) are the ends of a focal chord of;‘-b—2 = 1, then
)
tanE tang equals to
e—1 1-e 1+e e+1
@B = (B) 15¢ B ()

SECTION - lll : ASSERTION AND REASON TYPE

2 2
T P =27
530 Statement -1 : Ellipse -~ + 6 = 1 and 12x? — 4y? = 27 intersect eac;h other at right angle.

Statement -2 : Whenever con focal conics intersect, they intersect each other orthogonally.
(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 is True

Resonance‘”
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5.31

5.32

5.33

5.34
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§ R
Statement -1: Ab i .
LRI t:tedt is fired and hit a target. An observer in the same plane heard two sounds the crack
of the bullet striking the target at the same instant, then locus of the observer is

;)t/:te;::i :vf;e-rel;/z.l;city of sound is smallar than velocity of bullet.
-2 Ifdiffer - :
ence of distances of a point ‘P’ from the two fixed points is constantand less than the

:,I\s)tg::; :::;ef-n t:e fixed points then locus of ‘P'is a hyperbola )
-1is True i .
(B) Statement-1 is True ' ;:t:ment-Z is True; Statement-2 is a correct explanation for Statement-1.
. ment-2 is True; Stat =21 ' .
(C) Statement-1 is True, Statement-2 is False iy, 1
(D) Statement-1 is False, Statement-2 is True

2 2

Statement -1 : With res S
pect to a hyperbola s %E =1 pependicular are drawn from a point (5, 0) on the

gnes 3y £ 4x = 0, then their feet lie on circle x2 + y2 =16
tatement -2 : If from any foci of |

. a hyperbola perpendi
then their feet lie on auxiliary circle. G W
A) Statement-1 i i -
EB; s, : ;s Irue, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.

‘s rue, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1

(C) Statement-1 is True, Statement-2 is False |
(D) Statement-1 is False, Statement-2 is True \

1: 5 : 2
Statement -1 : If eccentricity of a hyperbola is 2 then eccentricity of its conjugate hyperbola is 7—3‘ 3

Statement -2 : If e and e’ are the eccentricities of a hyperbola and its conjugate hyperbola then

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1.
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1

(C) Statement-1 is True, Statement-2 is False
(D) Statement-1 is False, Statement-2 isTrue

Statement -1 : Ifa circle S = 0 intersectsa hyperbola xy = 4 at four points. Three of them are (2, 2) (4, 1) and

(6, 2/3) then co-ordinates of the fourth point are (1/4 , 16).
Statement -2 : If a circlé Si= Ointersects a hyperbola xy = c*att, t,, Eyt,  hemt it

Statement-1.is True, Statement-2 is True; Statement-2 is @ correct explanation for Statement-1.

(A)
(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1
(C) Statement-1 is True, Statement-2 is False

(D) Statement-1is False, Statement-2 is True
: [f atangent is drawn to a hyperbola 16x* — 9y?= 144 ata point (15/4, 3) then another tangent
ous tangent.

Statement -1
la touches the hyperbola at the extremities of a diameter

at the point (—15/4, =3) will be parallel to the previ
Statement -2 : Two parallel tangentstoa hyperbo

and converse is also true.
(A) Statement-1 is True, Statement-
(B) Statement-1 is True, Statement-2 i
(C) Statement-1 is True, Statement-2 is False
(D)

2is True; Statement-2is a correct explanation for Statement-1.

s True; Statement-2 is NOT a correct explanation for Statement-1

t-2 is True

D) Statement-1 is False, Statemen

e TN
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SECTION - V : COMPREHENSION TYPE

Comprehension #1

5.36

5.37

5.38

if P is a variable point and F, and F, are two fixed points such that |PF, — PF,|=2a. 'l’hen thze locus of
y :
- e = 1
the point P is a hyperbola, with points F, and F, as the two focii (F,F, > 2a)- If 72 =2 b -

2 2 5 . 4
hyperbola, then its conjugate hyperbola is 3;7 - :;—2 = _ 1. Let P(x,y)is a variable point such that

"/"‘“fﬂv—z)z ~V(x-572+(y-5) | =3.

If the locus of the point P represents a hyperbola of eccentricity e, then the eccentricity e’ of the
corresponding conjugate hyperbolais :

5 4 5 =
A3 ®) 3 ©) % ©®)
L ocus of intersection of two perpendicular tangents to the given hyperbola is

2 2
7Y _ 55 | .y
(A)(X—3)2+(Y—5) e (B)(x—3)2+(y 2) = 7
e 7
(€) (x—38)2+ [V *Ejl 2% (D).nione of these

7
If origin is shifted to point | 35
2 2

y/ L
that equation of given hyperbela changes to the standard form onE F =1, then0@is.:

ﬂ ( 3 5 3
(A) tan™ [5/ (B) tan™! \zj (C) tan™ 3 (D) tan™! 5

Comprehension # 2

5.39

5.40

5.41

[ F e —

2 2
b2
BB’ in g and CF be perpendicular to the normal from the centre.

X
For the hyperbola 4 L 1 the normal at P meets the transverse axis AA’ in G and the conjugate axis

PF . PG = KCB? then K=

1
(A)2 (B)1 (©) 2 (D)4

PF . Pg equals to

PF.Pg=
(A) CA? (B) CF? (C)cB? (D)CA.CB

Locus of middle point of G and g is a hyperbola of eccentricity

1
AT B (©)24e? -1 © 3

& JEE (Advanced) - RRB m-_‘

and the axes are rotated through an angle 8 in clockwise sense so

s Mathematics &R
Comprehensiol

If a circl

Q(x,.y,)
L. In ott

X, + X,

5.42. |Iffour

5.

points
3x—4
(A) 3>

43 A B,
IfAB
throu
(A) c
(B)c

©C)r
(D) r

5.44  Ifthe

i
E
:

cen

(A)

SECTIO!
545 M:
Ci

(A
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comprehension # 3
If & circle with centre C(a,B) intersects a rectangular hyperbola with centre L(h,k) at four points P(x,, y,),

Q(X,¥,), R(x;, ¥,) and S(x,, ¥,), then the mean of the four points P, Q, R, S is the mean of the points C and
L. In other words, the mid-point of CL coincides with the mean point of P,Q,R,S. Analytically,

 the locus of
” TR N Ke _Gth g VitVaryaty, pek
o =1is a ¢ : : :

5.42.  Iffour points are taken on the circle x2 + y?= a% Arectangular hyperbola (H) passes through these four
points. If the centroid of the quadrilateral formed from these four points lie on the straight line
3x =4y + 1 =0 then find the locus of the centre of rectangular hyperbola (H).
(A)3x -4y +2 =0 (B)3x =4y +3=0 (C)3x—4y +4=0 (D)None of these

int such that

city e of the 543 A B, C, Dare the points of intersection of a circle and a rectangular hyperbola which have different centres.
If AB passes through the centre of the hyperbola, then CD passes
through :

(A) centre of the hyperbola

(B) centre of the circle

(C) mid-point of the centres of circle and hyperbola
(D) none of the points mentioned in the three options.

5.44 Ifthe normals drawn at four coneylic points on a rectangular hyperbola Xy)= c¥meet at point (c,8) then the
centre of the circle has the coordinates

o B o B
(A) (@) (B) (201, 2¢) ©) (5' 5) D) (z: z)

SEISENSE SO SECTION - V : MATRIX - MATCH TYPE

5.45 Match the following :

Column — I Column - II
(A) The area of the triangle that a tangent at a point of the (p) 12
X?_ y2 P :
) a o= — — = 1 makes with its asymptotes is
hyperbola 1 9
njugate axis
(B) If the line yi="3x + A touches the curve 9x* — 5y2 = 45, (@) 6
then |A| is
(C)  If the chord x cos a + y sin a = p of the hyperbola (r) 24

X i = 1 subtends a right angle at the centre, then
the diameter of the circle, concentric yvith the hyperbola,
to which the given chord is a tangent is

(D) If be the length of the latus rectum of the hyperbola () 32
16x% — 9y? + 32x + 36y — 164 = 0, then 3 is equal to

herua

e I;gesonance‘” n
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5.46 Match the following :

Column -1 Column —II

£ X z 17
(A)  Atangentdrawn to hyperbola 3 — {7 = 1atP|5 (P)

forms a triangle of area 3a? square units, with coordinate
axes, then the square of its eccentricity is equal to

(B)  If the eccentricity of the hyperbola X2 — y? sec®® = 5 @ 32
J3 times the eccentricity of the ellipse x2sec?0 + y*= 25
% B :
then smallest positive value of 8 is? , value of ‘p'is
X A
©) For the hyperbola = y2 = 3, acute angle between its () 16
. dn .
asymptotes is 2" then value of ‘¢’ is
(D) For the hyperbola xy = 8 any tangent of it at P meets (s) 24
co-ordinate axes at Q and R then area of triangle CQR
where ‘C' is centre of the hyperbola is
® 8
547 Match the following :
' Column -1 Column-1I
(A) Value of ¢ for which 3x2 — 5xy — 2y2.+ 8x Ty =+ C= 0 ) 3
are the asymptotes of the hyperbola 3x2=bxy — 2y2+5x + 11ly—-8=0
(B) If locus of a point, whose chard ofieontact with respect to the circle (@) —4
X2 + y2= 4 is a tangent to the tiyperbola xy = 1 is xy = ¢*, then
value of 2 is
©) If equation of a hyperbola whose conjugate axis is 5 and distance ) 12
between its fociis3, is ax? — by? = ¢ where a and b are coprime
; ab
natdral numbers, then value of i is
(D) If the Vertex of a hyperbola bisects the distance between its centre and (s) 4
the corresponding focus, then ratio of square of its conjugate
axis to the square of its transverse axis is
: ® -6

SECTION - VI : INTEGER ANSWER i RE

: ~ s
548  Chords of the circle x2 + y2 =4, touch the hyperbola XT o :'_6 =1. The locus of their middle points is the

curve (X2 + y2)2=Ax2 - 16y2, then find A

5.49 If avariable line has its intercepts on the co-ordinates axes e, e’ where & 2 cities
s e 5. 5 arethe eccentnattiu‘,
of a hyperbola and its conjugate hyperbola, then this line always touches the circle x? + y: = o

wherer =

Resonance" >
| Educating for better tomorrow xn “;\V
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6.1

6.2

6.3

6.4.

6.5.

6.8

6.7.

SECTION - | : STRJ

y
ff|lx+=,%-
( 8

(A) only when

(A) x € [2nm, 2
(B)x € (0, ),

©yxe |J (:

neW

oyxe U @

neW
(Where W sta

Let Sbethes
f(A) = area o
(A) injective t
(C) injective :

Iffix)=2x +

A1

If f(x) = x + 1
1

A 1+

I (x) . f(y) -
is equal to
(A1

Letf(x) =ta

x, figha) =
X -
(A) tan (;]

f(x)+1
) et
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TOPIC

6 FUNCTION

SECTION - | : STRAIGHT OBJECTIVE TYPE

61 lffo+%.X—%) = xy, then f (m, n) +  (n, m) = 0

(A)onlywhenm=n  (B)onlywhenm#n (C)onlywhenm=-=n (D) forallm &n

(x|
6.2 Ify= \|095inxLT then the possible set of values of x and y are

(A)x € [2nm, 2N + 7], ¥ € {0, 1}
(B)x € (0, »),y € {1}

{C)x e U (2nn. 2nn+—;—)u(2nn+g‘ (2n +1) n) and y e {0}

new

O)xe |J @nm @n+1)mandyeio 1}
neW
(Where W stands for the set of all the whole numbers)
6.3 Let S be the set of 2l triangles and R* be the set of positivereal numbers. Then the function, f: S — R*,
f(A) = area of A, where A € Sis:
(A) injective but not surjective
(C) injective as well as surjective

(B) surjective but not injective
(D) neither injective nor surjective

64, Iff(x)=2x+ x|, g(x) = %(2x — |xl) 8hd h()'= f(g(x)), then domain of sin"(h(h(h....n (X)) is :
n times

g -1 1 =9 1
e e CEE R

6.5. Iff(x) = x + tan x and g(¥) is the inverse of f(x) then g'(x) is equal to

1 1 il
(A) m (B) m (©) 24 (g(x)-x)? (D) none of these

D68 i) fly) =00+ fy) + F(xy) _2 vxyeRandif f(x) is not a constant function, then the value of (1)

is equal to

e 8)2 ()0 (D)1

 where f(x) and g(x) are real valued functions. For all possible values of

:
BT Letf(x)=tanx, g(f(x) = f(x o
x, fg(x)) =
x=1 (B) tan(x~ 1)~ tan (x+ 1)
wn (559
o A
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68  Leth(x)=|kx +’5\, domain of f(x) is [-5, 7], domain.of f(h(

domain of f(x), then value of k is

1
A3

6.9. Letf(x) = (~1)M (where [.] denotes the greatest integer
(A) Range of fis {-1, 1}
(B) fis an even function
(C) fis an odd function

4
B) 5

(D) IM f(x) exists, for every integer n

6.10 Letf:{x,y,z}>{1,2 3}beaon

(€)1

and remaining two are false : f(x) = 2, f(y) = 2, (z) = 1, then
(B) f(x) < f(y) < f(z)

(A) £ () > ()

6.11  The image of the interval [ 1, 3] under the mapping specified by the function fi(x)

> f(z)

(A) [f(+1), f(=1)]

T
6.42 Iff(x) = 2 sin26 + 4 cos (x + 8) sin x. sin 6 + cOS (2x + 20) then yalue'ofif*(x) + f2 i\z‘

(A) 0

613 Let G(x) = (

e
ar=1 £2

(B) [f(=1), f(3)]

(B) 1

(C) fly) < f(x) <f(@)

(C)[-8

(€) -1

function. Which of the following statements is true 2
(A) G(x) is an odd function
(B) G(x) is an even function

(C) G(x) is neither even nor odd function.

(D) none of these

function), then

e-one mapping such that only one of the following three statemen

(D) f(y) < f(2)= ¥x)

, 16] (D) [=8.72]

X

/

(D) x2

(D) Whether G(x) is an odd oreven funetion depends on the value of 'a'.

644 S1: [ff(x)isincreasing function then f='(x) is also increasing function

A if f(x) is a constant function, then f='(x) is also a constant function

s3:  If graph ofif(x)iand 5(x) are intersecting then they always intersect on the line y = x

X X

S4: Theinverseoff(x)=_—1+‘xl is - x|

(ATTTFE B)YTFFT (C)FFFT O)TFTT
645 S1: Ifgofisone—one then both f and g must be one—one

s2: Graph of the curve y = —x*2lies in fourth quadrant

s3: Ifgofisonto function then f may not be onto

s4: Ifgofis bijective then both f and g must be bijective

(ATTTF (BYFFFF . (C)INTE R DYFTTF

616 S,: f:(-3,3)—> (-9, 9)defined as f(x) = xx| is an odd and onto function

S For all real values of x and y the relation y2 = 2x — x2

S%. If f(x) = log(x = 2) (x — 3) & g(x) = log(x - 2 ) + log(x — SRR

S, Iff(x+2)=2x—5, then f(x) = 2x - 9
(A)TTFF

-mnﬂesgna

| Educating for better

nce’_

(B) TFFT

(C)TFTF

— 1 represents y as a function of x.

9

(D) FTTF

=4x3—12xis:

is :

ts is true

1)
} F(x), where 'a' is a positiveirealinumber not equal to 1 and F{x) is an odd

6.18

s JEE (Advanced) - RRB ;j o b s
x)) is [-6, 1] and range of h(x) is the same as thg 647

1

n

S
S
S:
S,-

(A)TTI
Consic

S .

1"

State,
(A)FTI

Letf:;

State,

(A)TT]

SECTION -

. 6.22.

Let f(x)
then
(A) 1(8)

I f(x) =

(A} ong
(C) ma

ifg(x)
(A) glg

Which
(A) f(x)

(B) f(x

(C) f(x

(D) f.(xi
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