Prepared by:

Special Practice Problems ..z:,...

~[ JEE (Mains & Advanced) ]~
Topics: Straight line, P.O.S, Circle, Parabola, Elljpse & Hyperbola

**Education is not just about going to school and getting a degree. It's about widening your knowledge and absorbing the truth about life.

**Your work Is going to fill a large part of your life, and the only way to be truly satisfied is to do what you believe is great work.

JEE /s all about perseverance. Stick to your aim and believe in it. Sure you will crack the examinations and make yourself, your family and friends pro

@6 Objective Questions Type I [Only one correct answer]

In each of the questions below, four choices are given of which only one is correct. You have to select the correct answer which is the
most appropriate.

1. If the area of triangle formed by the points (2a,b) 6. If the distance of any point (x, y) from origin is defined as
(a+b,2b+a) and (2b,2a) be A, then the area of the d(x,y)=|x|+|y|, then the locusd (x,y)=1isa
triangle whose vertices are (a + b,a - b), (3b —a,b + 3a) (a) circle of area 7 sq unit
and (3a - b, 3b - a) will be (b) square of area 1 sq unit
(a) 3 A ) 31 (c) square of area 2 sq unit

2 (d) none of the above

(c) 42 . (d) none of these . : n
. Thel - — —1i
B The werices of  wiangle e A (%, % wno), 7. The line 3x — 4y + 7 = O is rotated through an angle y in
B(x,, x; tanB) and C (x3, X3 tan y). If the circumcentre of the clockwise direction about the point (-1,1). The
A ABC coincides with the origin and H (e, b) be its equation of the line in its new position is
a. @ 7y +x-6=0 b) 7y —x-6=0
orthocentre, thenb is equal to ; © 7y +x+6=0 d) 7y —x+6=0
cos o + cosP + cosy sin o + sin B + sin v 8. The number of integral values of m for which the x
(@) 05 0. COs P Cos Y sino; sin P sin coordinate of the point of intelsec.:tion o'f the lines
; ek i 3x + 4y = 9and y = mx + 1is also an integer is
© ano +tanf3 + tan y d) c?soc+c.osﬁ+cosy (a) 2 () 0
tano tanf§ tany sino + sin B + sin ¥y (© 4 @1
3. The image of P (a,b) on y = — x isQ and the image of Q on 9. The distance between the circumcentre and orthocentre of
the line y = x is R. Then the mid point of R is the triangle whose vertices are (0, 0), (6, 8) and (-4, 3) is
‘ 125 . S .
(@) (a+b,b+a) (b) (“;b,”‘;“) ba); —g~unit 5) —3 - unit
(@ (a-bb-a) (d) (0,0) (@ 5‘2/—3- unit ~ (d) 5V5 unit
4, A gtralgh; lmedL thl:h negat.ttﬁire slopedpasses through .the 10. Foiall el valiigsoba 55 b lines
pomtd( A LsanL cuts e'tll)lom l\)re «l:oor inate axes at Fomta; (2a+b)x +(a+3b) y + (b - 3a) = 0and
P and Q. As L varies, the absolute minjmum value o m x + 2y + 6= 0 are concurrent, then m is equal to
OP + 0Q is (O is origin) (a) -2 () -3
(a) 10 (b) 18 (c) -4 ‘ (d) -5
(© 16 (d) 12 11. A system of lines is given as y = m; x + ¢;, where m; can
5. Drawn from origin are two mutually perpendicular lines take any value out of 0, 1,-1 and when m; is positive, then
forming an isosceles triangle together with the straight c;can be 1 or -1 when m; equal 0,¢; can be 0 or 1 and when
line 2x + y = a, then the area of this triangle is m; equals to — 1, ¢; can take O or 2. Then the area enclosed
e ) a? ] by all these straight lines is
(a) ?squmt (b) —gsqumt @ 3 -1 ) ®) 3 .
a) — —1) sq unit —= 5q unit
A 2 ! vz

a &
(© T 5Q unit (d) none of these © g B | (d) none of these
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3. Ifall the 3 vertices of an isosceles right angle triangle be
integral points and length of base is also an integer, then
which of the point is never a rational point (A point
P(x,y) is integer point if both x and y are integers and
point is rational, if both x and y are rational)

(a) Centroid (b) Incentre
(c) Circumcentre (d) Orthocentre

13. A man starts from the point P (-3,4) and reaches point

Q (0, 1) touching x axis at R such that PR +RQ is
minimum, then the point R is

3 3
@ (3,0] ®) (—E,o)
© [—% ) @ (-20)

14. Abeam of light is sent along the line x - y = 1, which after
refracting from the x-axis enters the opposite side by
turning through 30° towards the normal at the point of
incidence on the x-axis. Then the equation of the refracted
ray is
@ (2-y3)x-y=2+43 () (2+3)x-y=2+43
© (2- J3_)x +y=(2+ J3_) (d) none of these

15. Area of the parallelogram formed by the lines y = mx,
Yy=mx+1,y=nxand y = nx + 1 equals
@ |m+n|

(m - n)? (b)|m+n|
@ @ —
|m+n| |m=n|

16. Given a family of lines a (2x + y+4)+b(x-2y-3)=0,
the number of lines belonging to the family at a distance
V10 from P (2, — 3) is

@ o (b) 1
(c) 2 ) 4

17. The point (4, 1) undergoes the following three successive
transformations

() Reflection about the line y = x — 1
(i) Translation through a distance 1 units along the
positive direction of x - axis

(iii) Rotation through an angle % about the origin in the

anticlockwise direction.
Then, the coordinates of the final point are
@ (4,3 7 Zﬁ
) (b 5’2
© ©0.3V2) @ G,
18, 1f 504 4b + 20c = ¢, then the value of ¢ for which the line

c('x)*‘ by + ¢ - 1 = 0 always passes through a fixed point is
a) 0

(b) 20
. (©) 30 (d) none of these
S Consider the family of lines
E§+y‘1)+?»(2x+3y—5)=0 and

SX+2y —~4) + 1 (x + 2y — 6) = 0, equation of a straight
line that belongs to both the families is

@ x-2y_g_g () x-2y+8=0

© 24y _g-g (d) 2x-y-8=0

20. If the distance of any point (x, y) from the origin is defined

21.

22,

23.

24,

25.

26.

27.

28.

an(ny)=maX{|xls|.Y|}s .

d (x,y) = a, non zero constant, then the locus is

(a) acircle (b) a straight line

(c) asquare (d) a triangle

The point (4,1) undergoes the following three

transformations successively

(I) Reflection about the line y = x

(I) Translation through a distance 2 units along the
positive direction of x-axis

(II1) Rotation through an angle n / 4 about the origin in
the anticlockwise direction.

The final position of the point is given by the coordinates

1 7
() [Eﬁ) ® (-2,72)
1 7
© (— R E) @ (V2,742)

One of the bisector of the angle between the lines
a(x-12+2h(x-D(y-D+b(y-2)%=0

is x + 2y — 5= 0. The other bisector is

(@ 2x-y=0 Md)2x+y=0

(€) 2x+y-4=0 (d x-2y+3=0

Line L has intercepts a and b on the coordinate axes, when
the axes are rotated through a given angle; keeping the
origin fixed, the same line has intercepts p and q, then

1 1 1 1

(@ a*+b?=p?+¢g® M) = +—=—+
p tq Z b pP §
(© a®+p?=b%+q> (d)i?.+i2=—1§+l2

a® p° b°. ¢
The point A (2,1) is translated parallel to the line x — y = 3

by a distance 4 units. If the new position A’ is in third
quadrant, then the coordinates of A’ are

@ (2+2v2,1+242) () (-2+42,-1 -242)
© (2-2+2,1-242) (d) none of these
A ray of light coming from the point (1, 2) is reflected at a

point A on the x —axis and then passes through the point
(5, 3). The coordinates of the point A are

13 5
(a) (5,0) (b) (13,0)
(c) (-7,0) (d) none of these
The orthocentre of the triangle formed by the lines
xX+y=12x+3y =6and 4x — y + 4= Olies in
(a) I quadrant (b) 1 quadrant
(¢) III quadrant (d) IV quadrant

The reflection of the point (4,-13) in fhe line
Sx+y+6=0is

(@ (-1,-14) ®) 39

© 1,2 (d) (-413)

All the points lying inside the triangle formed by the points
(0, 4, (2, 5) and (6, 2) satisfy

(@ 3x+2y+820 (b) 2x+y-1020

(© 2x-3y-1120 @ -2x+y-320
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29,

30.

31.

32.

33.

34.

35.

A line passing through P (4, 2) meets the x and y-axis at A

and B respectively. If O is the origin, then locus of the

centre of the circumcircle of AOAB is
(@ xt+yl=2 M 2x 1+yt=1
© xt+2yt=1 @ 2x+2yt=1

Let n be the number of points having rational coordinates

equidistant from the point (0, /3), then

(a) n<1 (b) n=1

(c)n<2 (d) n>2

The coordinates of the middle points of the sides of a

triangle are (4, 2), (3, 3) and (2, 2), then the coordinates

of its centraid are

@ (3,7/3) () (3,3)

(c) (4,3) (d) none of these

The line segment joining the points (1, 2) and (-2, 1) is

divided by the line 3x + 4y =7 in the ratio

(a) 3:4 (b) 4:3

(c)9:4 d 4:9

If a straight line passes through (x;, y;) and its segment

between the axes is bisected at this point, then its equation

is given by

(a) i + Z.. =2
X3 N

(© xy; +yx = XY, (d) none of these

If p,, p,, P53 be the length perpendiculars from the points

(m? ,2m), (mm’,m+m’) and (m’ 2 2m’) respectively

on the line

(b) 20, +y%) = XY,

sina

X cosa + y sino. + =0, then p;, p,, p3 are in

(a) AP (b) GP

(c) HP (d) none of these

The acute angle 6 through which the coordinate axes
should be rotated for the point A (2, 4) to attain the new
abscissa 4 is given by

cosou

(a) tan6 = 3/4 (b) tan®=5/6
(c) tan0="7/8 (d) none of these
2 2 1 2m :
36. If + =2 then orthocentre of the
1191 3171 515! n!

37.

38.

triangle having sides x-y +1=0, x+y+3=0 and
2x+5y —-2=0is

(a) (2m-2n,m—n) (b) (2m - 2n,n —m)

© 2m-n,m+n) (d) (2m-n,m-n)

The equation of straight line equally inclined to the axes
and equidistant from the point (1, - 2) and (3,4) is

(@ x+y=1 ) y-x-1=0

(& y-x=2 (dy-x+1=0

If one of the diagonal of a square is along the line x = 2y
and one of its vertices is (3, 0)! then its sides through this
vertex are given by, the equations

(@ y-3x+9=03y+x-3=0

®) y+3x+9=0,3y+x-3=0

(© y-3x+9=03y-x+3=0

(d y-3x+3=0,3y+x+9=0

39.

41.

42.

43.

45.

The graph of the function y =cosx cos(x+ 2)

- cos?(x +1)is

(a) a straight line passing through (0, - sin? 1) with
slope 2 :

(b) a straight line passing through (0, 0)

() a parabola with vertex (1, — sin” 1)

(d) a straight line passing through the point (g , —sin? 1]

are parallel to the x —axis

. P (m, n) (where m, n are natural numbers) is any point in

the interior of the quadrilateral formed by the pair of lines
xy = 0and the two lines 2x + y — 2= 0and 4x + 5y = 20,
The possible number of positions of the P is

(a) six (b) five

(c) four (d) eleven

The image of the point A (1, 2) by the line mirror y = x is
the point B and the image of B by the line mirror y = 0is
the point (o, ), then

@o=1,p=-2 ) a=0,=0
Qa=2,=-1 (d) none of these

ABCD is a square whose vertices A, B, C and D are (0, 0),
(2, 0), (2, 2) and (0, 2) respectively. This square is rotated
in the X — ¥ plane with an angle of 30° in anticlockwise
direction about an axis passing through the vertex A the
equation of the diagonal BD of this rotated square is....... If
E is the centre of the square, the equation of the

"cirecumcircle of the triangle ABE is

(@) V3x+ Q- y=+3,x* +y*=4

® A+ x-(1-y2)y=2,x*+y>=9

(c) (2—J§)X+y=2(-\f§—1),x2+y2—xa/§—y=0
(d) none of the above

The straight line y = x — 2 rotates about a point where it
cuts x-axis and becomes perpendicular on the straight line
ax + by + ¢ = 0, then its equation is

(@) ax+ by +2a=0 () ay -bx+2b=0

(c) ax+by +2b=0 (d) none of these

The line x + y = a meets the axis of x and y at A and B
respectively a triangle AMN is inscribed in the triangle
OAB, O being the origin, with right angle at N,M and N lie
respectively on OB and AB. If the area of the triangle

is 3/8 of the area of the triangle OAB, then AN/BN is€d"
to

@1 ®) 2
(© 3 d 4 s
If two vertices of an equilateral triangle have integral
coordinates, then the third vertex will have

(a) integral coordinates

(b) coordinates which are rational

(c) atleast one coordinate irrational

(d) coordinates which are irrational
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1
46. Mo, 05, 0, By, By, B4 are the values of n for which nz x¥

r=0
n-1

is divisible by " x", then the triangle having vertices

r=0
(01,B1), (02,8, and (ets, B 4) cannot be
(a) an isosceles triangle
(b) aright angled isosceles triangle
(c) aright angled triangle
(d) an equilateral triangle

48. The equations of the three sides of a triangle are
Xx=2y+1=0 and x+ 2y =4. The coordinates of the

circumcentre of the triangle are

(a) (4,0) () (2-1)
(c) (0,4) (d) none of these

50. A circle of radius 5 unit touches both the axes and lies in
the ﬁmt quadrant. If the circle makes one complete roll on
x-axis alqng the positive direction of x-axis, then its
equation in the new position is

(@ x*+y%+20mx - 10y +100n2 =0
(®) x*+y?+20mx + 10y + 10072 = 0
(© x*+y? - 20mx - 10y +100x? = 0
(d) none of the above
51. If two circes (x-1)%2+(y-3)%=r* and
x*+y% - 8x+ 2y + 8= Ointersect in two distinct points,

then
(a) 2<r<8 ®) r<2
©r=2 dr>2

52. Avariable circle always touches the line y = x and passes
through the point (0, 0). The common chords of above
circle and x% + y2 + 6x + 8y — 7 = 0 will pass through a
fixed point whose coordinates are

13 1 1
(a) (—E, 5] (b) [“E,—’z‘)

(d) none of these

" 53, The locus of the centres of the circles which cut the circles
x®+y*+4x—6y+9=0and x> +y?-5x+4y +2=0
orthogonally is
(@ 3x+4y-5=0 (b) 9x-10y +7=0
(©) 9x+10y -7=0 (d) 9x-10y +11=0

54. If from any point on the circle K +yre2gc+2fy+c=0
tangents are drawn to the circle
X2+ y?+2gc+2fy +csin’u+ (g7 + f*)cos?0.= 0, then
the angle between the tangents is
(a) 2a (b) o
(@ a2 d a/4

55. The equations of the circles which touch both the axes and

the line x = a are 2

a

(@ x2+y21:axtay+j=0
aZ

® x2+y2+ax.tay+—4“=0
a2

(© x2+y2—axiﬂ}’+j=0

(d) none of the above . - -
56. A, B, C and D are the points of intersection with be
COOl‘:iinate axes of the lines ax + by =ab and bx + ay = ab,
then .
(a) A B, C, D are concyclic
(b) A, B, C, D form a parallelogram
(c) A B,C Dforma rhombus
(d) none of the above .
57. The common chord of x2+yr-4x- -4y = (a)1 and
x? + y? = 16 subtends at the origin an angle is equal to

58.

59.

60.

61.

62.

63.

64.

65.

66.

47. The points (a, B), (y, 8), (0, 8) and (v, B) , wherea, B, y, 5 are

different real numbers, are
(@) collinear

(o) vertices of a rhombus  (d) concyclic

(b) vertices of a square

49. 1fP (1+0/y/2 2+ 0/4/2) be any point on a line, then the
range of values oft for which the point P lies between the

paralleli}r_les x+ 2y =1and 2x + 4y =15is
(a)—i3—2<a<¥ ®) 0<a<§§

42

(c) - "5 <a<0 (d) none of these

(a) ®/6 (b) n/4

(0) n/3 @ =/2

The number of common tangents that can be drawn to the
circles x® + y2 — 4x — 6y —3=0and

2 +y2+2x+2y+1=0is

@1 ) 2

() 3 d 4

If the distances from the origin of the centres of three
circles x? + y% + 2L x — ¢ = 0(i = 1, 2, 3) are in GP, then
the lengths of the tangents drawn to them from any point
on the circle x* + y2 = ¢? are in

(a) AP (b) GP

(c) HP (d) none of these

If 42-5m*>+6l+1=0 and the line x+my +1=0
touches a fixed circle, then

(a) the centre of the circle is at the point (4, 0)

(b) the radius of the circle is equal to J5

(c) the circle passes through origin

(d) none of the above

A variable chord is drawn through the origin to the circle
x? + y% - 2ax = 0. The locus of the centre of the circle
drawn on this chord as diameter is

@ x*+y%+ax=0 ® x2+y2+ay=0

© x*+y*—ax=0 d x>+y%-ay=0

If a circle passes through the point (g, b) and cuts the circle
x? + y2 =22 orthogonally, equation of the locus of its
centre is

(a) 2ax + 2by = a® + b% + A2

(b) ax + by =a?+ b% + A2

© x*+yZ+2ax+2by +A%=0

d) x*+y%-2ax-2by +a*+b%>-A2=0

If O is the origin and OP, OQ are distinct tangents to the

circle x? + y2 + 2gx + 2fy + ¢ = 0, the circumcentre of the

triangle OPQ is

(a) (_gr_f) (b) (g:f)

© (-f,-g) (d) none of these

The circle passing through the distinct points 1,0, 1

and (t, t) for all values of t, passes through the point

@ 1,1 ®) (-1,-1)

@ @-1 @ -1,1)

Equation of a circle through the origin an i

ae g;)gxial system, of whici the limitging po?n?se;c:':g(llrigZ;:o
, 3) is ’

(@ x*+y2-2x+4y =0

®) x*+y?-8x-6y =0

© 2x*+2y2—x_7y=0

D x*+y*-6x-10y =0

Eczluation of the normal

0 : to the circle
X"+ y*—4x + 4y — 17 = 0 which passes through (1, 1) is
(@A) 3x+2y-5=0 ’

() 3x+y-4=9¢
(© 3x+2y-2=0 (d) 3x~y -g=0

PAGE#4



]
67.

68.

69.

70.

71.

72.

73.

74.

75.

o, p and vy are parametric angles of three points P, Q and R
respectively, on the circle x? + y2=1 and A is the point
(-1, 0). If the lengths of the chords AP, AQ and AR are in

GP, then cosa./2, cosB/2 and cosy/2 are in
(a) AP () GP
(c) HP (d) none of these

The area bounded by the circles x* + y2=r% r=1, 2 and
the rays given by 2x? - 3xy - 2y*=0,y > 0is

x ; T
(a) — sq unit L i
2 q (b) 55 unit

3 :
() —f sq unit (d) = sq unit

The equation of the circle touching the lines|y|=xat a
distance +/2 unit from the origin is

(@) x> +y2-4x+2=0 () x*+y*+4x-2=0
© x2+y%+4x+2=0 (d) none of these

The values of A for which the circle
x% +y%+6x+5+A(x* + y? — 8x +7) =0 dwindles into
a point are

(a) li% (b)ziz—s‘@
© 213’—‘/_33 (d)u%/_E |

The equation of the circle passing through (2, 0 )and (0, 4)
and having the minimum radius is

@ x2+y?=20

® x*+y>-2x-4y=0

© (P+y -D+r(x*+y*-16)=0

(d) none of the above

The shortest distance from the point (2, - 7) to the circle

“x?+y?-14x-10y —-151=0is
(@1 b) 2
© 3 @ 4

The circle x?+y2=4 cuts the line joining the points

BP
A(1, 0) and B(3, 4) in two points P and Q. Let A =o and

BQ _ B, then o and fp are roots of the quadratic equation

QA
(@ x*+2x+7=0

(© 2x*+3x-27=0

(b) 3x2+2x-21=0
(d) none of these

The equation of the image of the circle

(x—3)2+(y—2)2=1byr.he mirror x + y =19is

(a) (x—-142+(y -13)*=1

®) (x-152+(y —14°=1

© (x-16)*+(y —15)* =1

@ (x-17)*+(y -16)* =1 _
points on the circle

If P and Q are two
x2+y?-4x-4y-1=0 which are farthest and nearest

respectively from the point (6, 5), then

76.

77.

78.

79.

80.

81.

82.

83.

22 22 19
p=|-—,3 O=|—=,-=2
i ( 5’) me (5’5)
(14 _11 (14
(c)P-(B, 5] (d)Q_( 2, 4)

If o, B are the roots of ax? + bx + ¢ = 0 and &, B those of
@ x> +b x+c’ =0, the equation of the circle having
A(a, o’ ) and B(B, B’) as diameter is '
@ cc’ (X +yH+ac’x+a’cy+a’b+ab’=0
M) e’ (X*+yH+a’cx+ac’y+a’b+ab’=0
(© bb'(x2+yH+a’bx+ab’y+a’c+ac’=0
@) aa’ (2 +yH+a'bx+ab’y+a’c+ac’=0
The circles (x-a)?+(y-bP=c?
(x - b)? + (y — a)? = c* touch each other, then
(@) a=b+ 2 (b) a=b+2
(c)a=bzxc (d) none of these
Equation of the circle cutting orthogonally the three circles
x2+y?-2x+3y-7=0x*+y*+5x-5y +9=0and
x?+y2+7x-9y +29=0is

(@) x2+y%-16x-18y —-4=0

M® x2+y*-7x+11ly +6=0

© x*+y*+2x-8y+9=0

(d) none of the above

A line is drawn through a fixed point P(c, B) to cut the
circle x> + y2 =r? at A and B, then PA - PB is equal to

(a) (o +P)*-r? ) o +p2+r1?

© (-p)i+r? (d) none of these

A line meets the coordinate axes in A and B. A circle is
circumscribed about the triangle OAB. If m and n are the
distances of the tangent to the circle at the origin from the
points A and B respectively, the diameter of the circle is
(a) m(m +n) (b) (m+n)

(©) n(m+n) (@ %(m +n)

and

The locus of the point of intersection of the lines

1-t2 2at 3
x=a and y = represents (t being 2
(1+t2) Y

parameter)
(a) circle (b) parabola
(c) ellipse (d) hyperbola

If (2, 1) is a limiting point of a coaxial system of circles

containing x° +y? - 6x—4y —3=0, then the other
limiting point is

(@ (2,4 ®) (-5,-6)

© (3,5 (d (-2,9

Lenght of the tangent drawn from any point of the ﬂ:fd:
2+y?+2gx+2fy+c=0 to the
x2+y?+2gpc+2fy +d=0, (d>c)is

@) Jc—d) (b) J(d-©)
© - (d J(F-8)
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~ Previous years JEE (Mains & Advanced) Questions ~

Straight line JEE(Mains)
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Straight line JEE (Advanced)
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Circle JEE(Mains)
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Answers:~ CIRCLE

Parabola JEE(Mains)
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Ellipse JEE(Mains)
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10.
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Hyperbola JEE(Mains)
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Hyperbola JEE(Advanced)
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