Mathematics 3D-Geometry

3D-Geometry

Single Correct Answer Type

1. In a three dimensional co - ordinate system P, Q and R are images of a point A(a, b, c) in the x -
y the y - z and the z - x planes respectively. If G is the centroid of triangle PQR then area of
triangle AOG is (O is the origin)

a)0 b) a® +b? +¢? c) %(eﬁ +b*+c?) d) none of
these

Key. A

Sol. PointAis (a, b, )
=Points P, Q, R are (a, b, —c), (-a, b, c) and (a, —b, c) respectively.

= centroid of triangle PQR is a E <

& 3’3’3
~a=(2.2.5)
3'3°3

=A, O, G are collinear = area of triangle AOG is zero.

2. The four lines drawing from the vertices of any tetrahedron to the centroid of the opposite faces
meet in a point whose distance from each vertex‘is ‘k™times the distance from each vertex to
the opposite face, where k is

1 1 3

a) - b) 5 c) —

3 2 4

5
d —_
) 4
Key. C
Sol. LetA (X,¥1,2) B (X ¥.2, )C (X5, ¥5,25) D(X4, Y41 Z,) be the vertices of tetrahydron. If E
is the centroid of face BCD.and G'is the centroid of AB CD the AG=3/4(AE) . K=3/4

3. The coordinates of the circumcentre of the triangle formed by the points (3, 2, -5), (-3, 8, -5) (-
3,2,1)are

a) (-1, 4, -3) b) (1, 4, -3) c) (-1,4,3) d) (-1, -4, -3)

Key. A

Sol. Triangle formed is an equilateral = Circum centre = centroid = (-1, 4, -3)

4. _ Thewolume of a right triangular prism ABCA1B1C is equal to 3. Than the co-ordinates of the
vertex A1, if the co-ordinates of the base vertices of the prism are A(1, 0, 1), B(2, 0, 0) and C(0,

1,0)

a) (-2,2,2)or(0,-2,1) b)(2,2,2)or (0,-2,0)

c) (0,2,0)or(1,-2,0) d) (3,-2,0)or (1,-2,0)
Key. B

Sol. Volume = Area of base x height
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A (a, b, )

B| Et

A “’{}UU
2 3

B C
(2,0, 0) V5 (0, 1, 0)

3=2 V2 3"
h=+/6
(AjA)2=h2=6
AAAB=0
AAAC=0
AA.BC=0

solving we get position vector of Aq are (0, =2, 0) or (2, 2, 2)
5. If &b and C are three unit vectors such that &40 +C is also a unit vector and 6,6, and 6,

are angles between the vectors &, 5; 5,6 and C,d, respectively, then among 6, 6, and 6,.

a) all are acute angles  b)all are right angles
c) at least one is obtuse:angle d) None of these

Key. C

Sol. Since \a+5+c‘=1:>(a+6+c).(a+6+6)=1 —ab+bc+ca=-1
= €0S @, +C0sH, +cosb, =-1

So; at least one of C0S6,,c0s6, and COSé&, must be negative

6. Given that the points A(3, 2, —4), B(5, 4, —6) and C(9, 8, —10) are collinear, the

ratio in which B divides AC is :
1)1:2 2)2:1 3)3:2 4)2:3
Key. 1
SoL. (9m+3n,8m+2n,—10m—4n
m+n m+n m+n

j: (5,4,-6)
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7. If A(O,l 2), B(2,-1, 3) and C(l, —3,1) are the vertices of a triangle, then its
circumcentre and orthocenter are situated at a distance of
1)3 units 2)2 units 3)3/2 units 4)3/ J2 units
Key. 4
Sol.  ortho center- (2,—1,3)
Circum center- (E,—l,ﬁj
2 2
8. Equation of the plane passing through the origin and perpendicular.to the
planes X+2y+z2=13x—-4y+z=5is
1)X+2y—-5z=0 2)Xx—2y—-3z=0 3)x—2y+5z=0 4)3X+Yy~—5z=0
Key. 4

i ] k
Sol. 1 2 1/=0

3 41

A=3i+ j—5k

=3x+y-52=0
9. If O is the angle between X+1: y2_1= a4 and the plane 2x—y+\/Zz +4=0

and is such that sinf =1/3, the value of 1 =

gd 4 5B V5

3 3 3) 3
Key. 4
3N5+4 3
a=2
3

10.  The image of the point (—1, 3 4) in the plane x-2y=0 is

1)(15,11,4) 2)(—£,—9,1j 3) (9,—5,4j 4) (—E,—QAJ

3 3 5 5 3 3
Key. 3
Sol. h+1: k—3: p—4 _ 5 -1-6
1 —2 0 5
9 -13
hvk! = _1_’4

NE

11. The plane passing through the points (—2,—2, 2) and containing the line joining the points

(1,1,2) and (1,—1,2) makes intercepts on the coordinates axes, the sum of whose lengths is
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1.3 2.4 3.6 4.12
Key. 4
Sol.  Equation of the plane be a(x+2)+b(y+2)+c(z—2) =0. As it passes through (1,1,1) and

@-1, 2),E ZE = i Equation of the plane is i+L+i =1and the required sum =12.
1 -3 -6 -8 8/3 8/6
12. _
An equation of the plane containing the line XJ;]' = y2 3 _L +2 and the point (0, 7,—7)is
1. X+y+z=0 2. X+2y—-3z=35
3. 3x—2y+3z+35=0 4.3x—-2y—-z=21

Key. 1
Sol.  Equation of the plane is A(X+1)+B(y—3)+C(z+2) =0where 3A+2B+1=0and

A+B(7-3)+C(-7+2) =0

13. X yA
The plane — +%+— =1 meets the coordinate axes.at"A, B, C respectively. D and E are the
a C

mid-points of AB and AC respectively. Coordinates of the mid-point of DE are

1. (a,b/4,c/4) 2. (a/4,b,c/4) 3. (a/4,b/4,c) 4. (al2,b/4,c/4)
Key. 4
Sol.  A(a,0,0),B(0,b,0),C(0,0,c),D(a/2,b/2,0),E(a/2,0,c/2)so midpoint of DE is

(al2,b/4,cl4).

14. The coordinates of a point on the line X =4y +5,z =3y —6at a distance 34/26 from the
point (5,0,—6)are
1. (17,3,3) 2. (-7,3,-15) 3. (-17,-3,-3) 4. (7,-315)
Key. 1

X-5 'y  z+6
4126 1/26 3/-/26

(5,0,—6)is (5+(3x4), £3,—6+9) = (17,3,3) or (~7,—3,—15).

.A point on this line at a distance 3v/26 from

Sol. Lineis

15. The points (0,7,10),(—1,6,6) and (4,9, 6) are the vertices of

1. A right angled isosceles triangle 2. Equilateral triangle

3. An isosceles triangle 4. An obtuse angled triangle
Key. 1
Sol. Length of the sides are 18, 18 and 36.
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16. Equation of a plane bisecting the angle between the planes 2Xx—Yy+2z+3=0and

3X—2y+6z+8=0is

1. 5x—y—-4z-45=0 2. 5x—y—-4z-3=0

3. 23x+13y+322-45=0 4. 23x—13y+32z+5=0
Key. 2
Sol. Equations of the planes bisecting the angle between the given planes are

2X—y+22+3 . 3X—-2y+6z2+8

J2H(ED2+22 [ 4+(-2)2 +6

= 7(2X—y+22+3)=43(3x—2y+62+8)

= b5Xx—y—4z—-3=0taking the +vesign,and 23x—13y +32z +45= Otaking the — ve sign.

17. If the perpendicular distance of a point P other than the origin from the plane X+Yy+2Z = pis

equal to the distance of the plane from the origin; thenthe coordinates of P are

1. (p,2p,0) 2.(0,2p,—p) 3..(2p, p.—p) 4.(2p,—p,2p)
Key. 3
Sol.  The perpendicular distance of the-origin, (0,0, 0) from the plane X+ Yy+Z = pis
-p :M-
J1+1+1] B
If the coordinates of P are (X,y,z),then we must have
X+Y+2- p‘ _|pJ
V3 V3

= X+ y+z=pHDp|

Which'is satisfied by (c)

18. i p,, p,, P;denote the distances of the plane 2X—3y +4z +2 =0from the planes

2X—3y+4z2+6=0,4Xx—6y+8z+3=0and 2x—3y+4z —6 =0respectively, then

1. p+8p,—p;=0 2. p§ =16p§
3.8p2=p? 4. p,+2p,+3p, =~/29
Key. 1lor4
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| 2—6 | _ 4 _ 4
J2+3 142 J4+9+16 29

Sol. Since the planes are all parallel planes, p, =

Equation of the plane 4x—6Yy+8z+3=0can be written as 2x—3y+4z+3/2=0

12-3/2] 1 12+6] 8

So

= and p, =
J2+F 42 2429 o234 V29

2:

= p+8p,—p;=0

19. The radius of the circle in which the sphere X* + Y® + 2% +2X—2y -4z —-19=0'is cut by the
plane X+2y+2z+7=0is
1.2 2.3 3.4 4.1

Key. 2

Sol. Centre of the sphere is (—1,1,2) and its radius is v1+1+4+19 =5.

. . —1+2+4+7
Length of the perpendicular from the centre on the plang is' | ~——————|=4
V1+4+4
Radius of the required circle is V5° —4% =3,
20. The shortest distance.fromthe plane 12X +4Yy+3z =327 to the sphere
X> +Yy° +2° +4x~2y—~62=155is
2.13 3.39 4.26
1. 11§
4
Key. 2

Sol.  The centre of the sphere is (—2,1,3) and its radius is v4+1+9+155 =13

Length.of-the perpendicular from the centre of the sphere on the plane is

—24+4+9-327| 338 __

J144+16+9 | 13

So the plane is outside the sphere and the required distance is equal to 26 —13=13.
21. An equation of the plane passing through the line of intersection of the planes
X+Yy+z=6and 2X+3y+4z+5=0and the point (1,1,1)is

1. 2X+3y+4z=9 2. Xx+y+z=3 3. X+2y+3z=06 4.
20x+23y+26z =69
Key. 4
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Sol. Equation of any plane through the line of intersection of the given planes is
2X+3y+4z+5+ A(X+y+2-6)=0
It passes through (1,1,1) if (2+3+4+5)+ A(1+1+1-6) =0 = A =14/3and the required

equation is therefore, 20X+ 23y + 26z =69.

22. The volume of the tetrahedron included between the plane 3x+4y—5z —60=0and the
coordinate planes is
1.60 2. 600 3.720 4. None of these
Key. 2
. . , X 'y z
Sol. Equation of the given plane can be writtenas — +—+——=1
20 15 -12

Which meets the coordinates axes in points A(20,0,0), B(0,15,0) and C(0,0,—12) and the
coordinates of the origin are (0,0,0).

.. the volume of the tetrahedron OABC is

O 0 O
20 0 O
1 — 12 % 20x15% (~12)| = 600
6/0 15 O 6
0O 0 -12
23. Two lines X =ay +b,z=cy + dand X =a'y +b', z=c'y +d* will be perpendicular, if and only
if
1. aa" +bb' +ec' =0 2. (a+a")(b+b")(c+c) =0
3. aa' ¥cct +1=0 4. aa' +bb* +cct +1=0
Key. 3
_ _ _ 1 _ 1
Sol. Lines can be written as X=b :X = z—d and XD =X= z-d which will be

1 ¢ a1 ¢
perpendicular if and only if aa' +1+cc' =0
24.  Atetrahedron has vertices at O(0,0,0), A(, 2,1), B(2,1,3) and C(—1,1, 2). Then the angle
between the faces OAB and ABC will be
1. cos '(17/31) 2.30° 3.90° 4. cos(19/35)

Key. 4




Mathematics 3D-Geometry

Sol.

25.

Key.

Sol.

26.

Key.

Sol.

27.

Key.

Sol.

Let the equation of the face OAB be ax+by+cz =0where

a+2b+c=0and2a+b+3c=0 :%=£ <

21 3

X+1_ y2_1: Z;2and the plane 2X— Y+ Az+4=0is

such that Sin@=1/3, then the value of Ais

If the angle @between the lines

1.3/4 2. 4/3 3.5/3 4. -3/5
3

Since the line makes an angle @ with the plane in makes an angle 77/ 2—@with nermal to
the plane

cos(% - 6)= 2 +(-D(2)+ (J2)()

L+ 4+4xJb+1+ A
= 1: Zﬁ =>A+5=41
3 3J1+5
= A1=5/3

The ratio in which the YZ plane divides the segment joining the points (—2,4,7) and
(3,-5,8)is

1.2:3 2.3:2 3.4:5 4, —7:8
1

Let Yz plane divide the segment joining (—2,4,7)and (3,-5,8)in the ration A:1. Then
31-2
—
A+1

2
=0=41 zéand the required ratiois 2:3.

The coordinates of the point equidistant from the points (a,0,0), (0, a,0), (0,0, a) and
(0,0,0)are

1. (a/3,a/3,al3) 2.(al2,al2,al2) 3.(aaa) 4. (2a,2a,2a)
2

Let the coordinates of the required point be (X, Y, Z) then

2 2. 52 _ 2 2 52 _\2 2,52 _ 2,2 2
X“+y +z2°=(X-a) +y +z2°=xX"+(y-a) +z°=x"+y°+(z—a)
= X=a/ 2=y =z.Hence the required pointis (a/2,a/2,a/2).
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28. Algebraic sum of the intercepts made by the plane X+3y—4z+6 =0o0n the axes is
1. -13/2 2.19/2 3. 22/3 4. 26/3
Key. 1
. , X 'y 2
Sol. Equation of the plane can be writtenas — +—+——=1
-6 -2 3/2

So the intercepts on the coordinates axes are —6,—2,3/ 2 and the required sum is
—-6-2+3/2=-13/2.
29. If a plane meets the co-ordinate axes in A, B, C such that the centroid of the triangle ABC is
the point (L, I, ?), then equation of the plane is
1 X+ry+r°z=3r* 2. r’x+ry+z=3r> 3. X+ry+r’z=3 * 4:r’x+ry+z=3
Key. 2
y ¢ 1

X
Sol. Let an equation of the required plane be — +B+— =
a C

This meets the coordinates axes in A(a,0,0), B(0,b,0) and C(0,0,¢).

So that the coordinates of the centroid of the triangle ABCare

(a/3,b/3,c/3)=(1r,r?)(given)=> a=3,b=3r,;3rand the required equation of the plane is

Z
4+ —=1or I’X+ry+z=3r%
r

30. An equation of the plane passing through the point (1,—1, 2) and parallel to the plane
3Xx+4y—-5z=0Qis

1. 2. 3X+4y—-5z=11 3.6x+8y—-10z=1 4. 3x+4y—-52=2
3Xx+4y—52+11=0

Key. 11
Sol:- . ‘Equation of any plane parallel to the plane 3Xx+4y—5z=0is 3x+4y—-5z=K

If it passes through (1,—1,2),then 3—4-5(2) =K =K =-11
So the required equation is 3x+4y-5z+11=0.
31.  Equations of a line passing through (2,—1,1) and parallel to the line whose equations are

X-3 y+1 z-2 i
2 7 37
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Xx-2 y+1 z-1 Xx-2 y+1 z-1
3 -1 2 2 7 -3
X—=2 y-7 z+3 Xx-3 y+1 z-2

1.

3. 4,
2 -1 1 2 -1 1
Key. 2
Sol. The required line passes through (2,—1,1) and its direction cosines are proportional to

Xx-2 y+1 z-1
7 -3

2,7,—3so its equation is

32.  The ratio in which the plane 2X—1= Qdivides the line joining (—2,4,7)and(3,-5,8) s

1.2:3 2.4:5 3.7:8 4.1:1
Key. 4
Sol. Let the required ratio be K :1, then the coordinates of the point.which divides the join of the

3k —2 <5k +4.8k +7
k+1 " k+1 ' k+1

points (—2,4,7)and (3,—-5,8)in this ratio are given by (

)

As this point lies on the plane 2x—1=0.

= 3k-2 :l = k =1and thus the required ratio as 1:1.
k+1 2

33 Ifly, my,nand I, ma, o, are die.’s of OA, OB such that | AOB = @ where O is the origin,
then the d.c.’s of the internal bisector of the angle | AOB are

A) L+, ‘m+my; n+n, - L+, m+m, n+n,
2sin0/2°.2sinB/ 2" 2sin6/2 2c0s0/2"2c0s0/2" 2c0s0/2
© b-l, ~mg-m, n-n, ©) L-l, m-m, n;—n,

25in0/2 ' 2sin06/2 "' 2sin0/2 2c0s0/2 2cos0/2 2cos0/2

Key. B
Sol. Let. OA and OB be two lines with d.c’s 1, m1, n; and /;, my, n,. Let OA = OB = 1. Then, the
coordinates of A and B are (/1;, m1, n1) and (., ma, n2), respectively. Let OC be the bisector of
ZAOB. Then, C is the mid point of AB and so its coordinates are
(I1+I2 m, +m, n1+n2j
2 2 2 '

L+, m+m, n,+n,
2 2 2

2 2 2
We have, OC = (|1+|2j +(ml+m2j +(n1+n2j
' 2 2 2

c.dr's of OC are

10
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1
2

:1\/2+2cose

N~ N

D(-/, - m, - n,)

-.dc's of OC are

2(1+cosB) =cos (gj

Y

:v—JOf+nﬁ44ﬁ)+0§+nﬁ44ﬁ)+2(uz+nhm2+nﬂb)

[Q cos6=L],+mm,+nn,]

o)
?,/

Y

L+l, m+m, n,+n,

f—c(z’z’z

A(l,,mn,)

L +1,

YV

X

b b

\.E{[I‘lz m; - m, nl'nz)
\ 2 ) 2

2(0C)’ 2(0C) ' 2(0C)

S—

34. Aline is drawn from the point P(l,l,l) and perpendicular to a line with direction ratios (1,1,1)
to intersect the plane X+2Yy+3z =4 at Q. The locus of point Q is

n  XoYTS_z+2 g X _Y¥Y=S_z+2
1 2 1 -2 1 1
2 3 5
Key. A
Sol. Locus of 14 is the line of intersection of the plane xtzy+3z=4 and
x y—5 z+2
1{x—1)+1{y—1)+1{z—1}|:0 :>thentheline is 1 -2 1

35, Alineiis'drawn from the point P(1, 1, 1) and perpendicular to a line with direction ratios

(1,1,1) to intersect the plane X+2y+3z =4 at Q. The locus of point Q is

y—5_12+2 0 X=y=1

 X_Y=5_z+2
1 2 1

Key: A

1

1

Hint:  Locus of Qs the line of intersection of the plane X+2y+3z=4 and

I(x—-D)+1L(y—1)+1(z—1) =0= thenlineis % ==

y-5 z+2
-2 1

11
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X-7_ y-5 z-3

36. If a line with direction ratios 2 : 2: 1 intersects the line > 1 and

X_lz y+1 = z+1 at A and B then AB-=.

2 4

a) 2 b) 2 )3 d)3
Key:
Hint  A(7+30,5+20,3+a),B(1+2B,-1+4B,—1+3B)

Dr’s of AB are 2:2:1

6+30—-2 3+0-23 4+o0-3P

2 1 1

a=-2,p3=1

A(1,1,1)B(3,3,2)

AB=3
37. A, B, C are the points on X, y and z axes respectively in a three dimensional co-ordinate

system with O as origin. Suppose the area of triangles OAB, OBC and OCA are 4, 12 and 6
respectively, then the area of the triangle ABC equals

(A) 16 (B) 14 (C) 28 (D) 32
Key: B

wint  [ABC]=[OAB]’ +[OBC +[OCA

where [ABC] = area of triangle ABC

38. The area of the figure formed by the points (—1,—1, 1); (1, 1,1) and their mirror images on the
plane 3X+2y+4z+1=0is

204/3 204/3
(a) J_ (b) £ (c) V33 (d) V33
27 29
Key. D
Q1L
P M
(-3-11)
Sol. Q
Req. area = APQQ"
_ 2APQM
— 2.%.Q|\/| .PM

12
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39. If a plane passes through the point (1,1 l) and is perpendicular to the line
x-1 y-1 z-1
3 0
3

4 7
° i - 1
(A) 2 (B) 3 (€) 5 (D)

then its perpendicular distance from the origin is

Key: C
Hint: The d.r of the normal to the plane is 3, 0, 4 . The equation of the plane is
3x+0y+4z+d=0 since it passes through (1, 1 1) so; d=—7

Now distance of the plane 3X+4z —7 =0from (O, 0,0) is L = Zunit

N3+ 42
40. Three straight lines mutually perpendicular to each other meet in a point P and one of them
intersects the x-axis and another intersects the y-axis, while the third line passes through a
fixed point (0, 0, c) on the z-axis. Then the locus of P is

A) X*+y?+2*—-2cx=0 B) X’ +y®+2°-2cy=0
C) X2 +y’+22—-2cz2=0 D) X* +y*+2% —2c(x+y+2)=0
Key: C

Hint: Let L, L,, L, be the mutually perpendicular linesand ® (%;, Yo, Zo) be their point of
concurrence. If L, cuts the x-axis at A(a, 0, 0), L, meets the y-axis at B(0, b, 0) and C(0, 0, c)
e Ly, then L11(X,—a, Yo, Zy), LA11(Xg, Yo=br2,) and L11(X,, Yo, Z,—C). Hence
Xo (X —a)+ Yo (Yo—b)+2zg =0
X5 +(Yo—b) Yo +2,(z,—C) =0
Xo (X —a)+ Y5 +2,(z,—C) =0
Eliminating a and b from the equations, we get

X+ +2° —2cz, =0

41. The centroid of the.triangle formed by (0, 0, 0) and the point of intersection of
x-1 y=1 z-+1
1 2

1-11 -11 -1 111
11111 b Y~ A T A A d AV AV A
i w(2226(229) (i)

Key. B
Sol.  Any point on the given line (K +1,2K+1, K+1)
but x=0 = A(0,-10)

with Xx=0and y=0is

y=0 :B(%,O,%);O(0,0,0)

42. The plane X—Y—Z =4 is rotated through 90° about its line of intersection with the plane

X+Y+2Z=4 and equation in new position is AX+ By +Cz+ D =0 where A,B,C are least
positive integers and D <0 then

13
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(a) D=-10 (b) ABC =-20
(c) A+B+C+D=0 (d) A+B+C =10
Key. D
Sol. Givenplanesare X—y—2z2=4 ---------- (1) and X+y+2z=4 ---------- 2

Since required plane passes through the line of intersection (1) & (2)
= Itsequation is (X—y—z—4)+a(X+y+22—-4)=0
=>A+a)x+(a-)y+Q2a-1)z—(4a+4)=0 ---------- (3)
Since (1) & (3) are perpendicular
=11+a)-Ya-)-12x-1)=0

l+a—a+1-2a+1=0 =>a=3/2

= Its equations is (X—y—z—4)+g(x+ y+2z-4)=0
5X+y+4z-20=0

43. Threelines Yy—z—-1=0=X; z+X+1=0=Y; X—z—1=0= Yy intersect the xy plane at A,
B, C then orthocenter of triangle ABC is

(@) (0,1,0) (b) (-1,0,0) (c) (0,0,0) (d) 111
Key. A
Sol. Intersection of y—z—1=0= X with xy plane gives-A(0,1,0) similarly B(-1,0,0),
C(@1,0,0)

. orthocentre is (0,1,0)

x—a+d y-a zZ-a<d.x-b+c_ y-b z-b-c

a—o> a av¥s = p-r B L+r

equation of the plane.in.which they lie is

(a) X+y+z=0 (b). Xx—y+z=0 (c) x=2y+z=0 (d) x+y—-2z=0

Key. C
A(by/ Q,Wrd)l

Sol.
a-o0,a,a+0
B-v.B.B+y

44, The lines

are coplanar and the

x—1: y+1: z+10 <

-3 8

(@) (3,-4,-2) (b) (5,8, —4) (c)(1,-1,-10) (d) (2,3, 8)
Key: b

45, The reflection of the point P(1, 0, 0) in the line

14
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Hint: Coordinates of any point Q on the given line are
(2r+1,-3r—1,8r—10)forsome I € R
So the direction ratios of PQ are 2r, -3r—1, 8r— 10
Now PQ is perpendicular to the given line
if 2(2r)—3(-3r—1)+8(8r—10)=0
= 77r-77=0 = r=1
and the coordinates of Q, the foot of the perpendicular from P on the line
are (3, -4, -2).
Let R(a, b, c) be the reflection of P in the given lines when Q is the mid-point of PR
a+l b c
—=3—-=-4,-=-2
2 2 2
= a=5b=-8,c=-4
and the coordinates of the required point are (5, -8, —4).
46. Reflection of plane 2x + 3y +4z+ 1=0in plane x + 2y + 3z — 2 = O'is
(A) 6x-—19y+32z=47 (B)
(C) 6x+19y+16z=47 (D)
Key. B
Sol. 2x+3y+4z+1=0 ... (i)
X+2y+3z-2=0 ... (ii)
1
= o
oL
*Q
(3)
(iii) is reflection of plane
reflection of ax + by +ez+d=0in a'x+b'y+c'z+d'=0
=(aa'+bb'+cc')(a'x+b'y+c'z+d")
=(a%+b?+c?)(ax+by+cz+d)
2(246+12)(x+2y+3z-2) =(12 +2? +32)(2x+3y+4z +1)
4(X +2y+32-2)=14(2x +3y +4z+1)
12x +38y + 64z =94
= 6x+19y +32z2=47
47. The reciprocal of the distance between two points,
Xx-2 y-4 z-5 x-1 y-2 z-3
3 2 5 2 3 4
(A) cannot be less than 9
(C) cannot be greater than 78
Key. D

6x + 19y +32z =47
3x+19y + 16z =47

(B) having minimum value 53

(D) cannot be 219

one on each of the lines

15
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2-1 4-2 5-3
[l 2 3 4 ||
Sol.  The shortest distance (SD) = 3 — % — > = !
i ok J78
[12 3 4
3 2 5
So, izx/ﬁ
SD
X Yy z
48.  Equation of the plane containing the straight line E = § = Z and perpendicular to the plane
z X Yy z
containing the straight lines 5 :Z :E and Z :E =§ is
(A)x+2y—2z=0 (B) 3x + 2y =2z=10
CO)x-2y+z=0 (D) 5x+2y=4z=0
Key. C
i ]k
Sol.  Vector along the required plane is (3 4 2| = 8Ai—Aj— 10k
4 2.3
iV ok
So, normal vector (fi)to theplane’is |8 -1 -10 =261 52+ 26K .
2 3 4

So, equation of the plane'is TH=0 = x -2y + z = 0.

49.  The distance between.the plane x — 2y + z —6 = 0 and the plane containing the sets of points
(1+2x,2+ 3, 3+4xk) and (2 + 3, 3 + 4, 4 + Su), where A, p are parameters, is

(A) V312 (B) Ve
(© V12 o) 26
Key. B
i j ok
Sol: . 'Normal vector : (2 3 4| = —f+2Aj—ﬁ
3 45

equation of plane: -1(x - 1)+ 2(y-2)-1(z-3) =0
= x-2y+z=0

6
So, required distance = L = \/6

Vi+4+1
50. If the point (0, A, 1) lies within the triangular prism formed by the planesx=0,2y —z+2=0
and 2y + 32— 6 = 0 then the set of values of A is

13
A)(-2,2 B) | —=.,=
(A) (=2, 2) ()( 22)

16
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(€) (—4,—ﬂJ (D) (0, 4)
3
Key. B
Sol. The planesare 2y +z=0,5x—12y =13 and 3x +4z=10
Solving we getz= —
51. Number of lattice point (x, y, z all being integers) inside the tetrahedron (not on the surface)
having vertices (0, 0, 0), (21, 0, 0), (0, 21, 0), (0, O, 21) is
(A) 1140 (B) 4000
(C) 2024 (D) none of these
Key. A
Sol.
2
“(0, 0, 21)
Tetrahedron is bounded by x>0,y >0,z>0
and
X+y+z=21
Total no. of lattice point in side the
tetrahedron is 0,0,V
= 1140 (21,0,0) (0, 21, 0)
— ™~
X y
52. The equations of hypotenuse of a right-angled isosceles triangle are X+6 = y-;lO = z ;14

2 1
and the centroid of the triangle is (?O 1, ;J If (e, 3,7) is the circumcentre of the

triangle then y =

A)6 B)-4 C)5 D)3
Key. A

Sol. Let & =5i+3)+8k-(vector parallel to given line)

G =(?,—L%) P=(51-6,31-10,81—14)

P.is the circumcentre GP.a =0.
Xx—4 y+3 z+1

53. The distance of the point of intersection of lines ) 7 and
X;L: y_;]': z+10 from (7,-4,7) is
A)6 B) /24 c) V14 D)5
Key. C

Sol.  Point of intersection = (5,—7,6)
54. Let ABCD be a tetrahedron in which position vectors of A, B, C& D are I+ T+l2, 21 + i+212 ,

3i +2] +k and 21 +3] +2K . If ABC be the base of tetrahedron then height of tetrahedron
is

17
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A)\/§ B) § C)& D)
2 5 3
Key. C
Sol. ABxAC=-i+2j+k
‘E(EXE)‘ 2.3
[ABxAC| B

&l

Height =

55.  The plane passing through the point whose position vector is 1+ j —K and paralleltothe lines
Xy z x-1 y+1 z-1

—=Z=—an has |,m,n as direction cosines of its narmal'then
1 2 3 -1 2
l+m-+n|=
A) 1/4/3 B) 1/~/2 c) 1/\5 D) 1//6
Key. C
Sol. a+2b+3c=0
—a—2b+c=0

=a:b:c=2:-1:0
X-7 y-5 7-3
2 1

and

56. If aline with direction ratios 2 : 2 : 1 intersects the lines

x—1: y+1: z+1
2 4

A) V2 B) 2 Q3 D)3

D

at A and B then AB=

Key.
Sol. Let A(7+3a,5+2¢,3+), B+24,-1+43,-1+30)
D.R'sof ABarein2:2:1

6+3a-2B8 B3+a=2p 4+a-3p
T2 1 1

~a==2 =1 ALLl), B(332)
57. The. twa lines whose direction cosines are connected by the relations al +bm+cn=0 and
ul?+vm? +wn? =0 are perpendicular then
(@) a”(v—w)+b*(w—u)+c*(u—-v)=0
(b) a—2+E +§ =0
u \" w
(c) a(v® +W?) +b(W? +u?) +c(u®+v?) =0

(d) a®(Vv+w)+b*(w+u)+c’(u+v)=0

Key. D

Sol. Given relations are
al+bm+cn=0 e (1)
ul? +vm? +wWn? =0 e (2)

18
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2
e, . . 2 2 al +bm
Eliminating ‘n’ between the given relations we get Ul“ +vm- +w =
—C
c?ul® +cvm?® +wa’l? +wb’m?® + 2abwim =0
12 I
(c’u+wa®)—; +2abw—+(b’w+c’v)=0->1
m m
I
The above is quadratic equation in — , whose roots are -, —%
m m,m,
2 2
ll, _b'w+c’v
mm, c’u+wa’
LI, _ mm, _ nn,
b’w+c’v ciu+wa® a’v+bu
If the lines are perpendicular, then LI, +mm, +nn, =0

b*w+cv+ciu+wa’ +av+b?u =0
a’(V+w)+b*(u+w)+c*(u+v) =0

58. f (X) be a polynomial in X satisfying the condition f (X) f (%) =f (X)+ f (%j

and f 2) 9. Then the direction cosines of the rayjoining the origin and point

(
( (0), () (—1)) are given by
(j_ N j b) (12,0) 0. (0,1,-1) d) (%%%)

Key. A
Sol.  f(x)=x"+1. f(2)=9imply. £ (x)=x’+1 and f(0)=1 f(1)=2 f(-1)=0,

Dc’s of ray joining.(0,0,0) & (1,2,0) is (%,%,Oj.

59. The plane X—Yy—2=4is'rotated through 90° about its line of intersection with the plane
X+Y+2z=4 and equation in new position is AX+ By +Cz+ D =0 where A,B,C are least
positive integers and "D <0 then

a) D=-10 b) ABC =-20 c) A+B+C+D=0 d)
A+B+C=10

Key. D

Sol. _Given planesare X—Yy—2=4 - (1) and X+Yy+2Z2=4 - (2)

Since required plane passes through the line of intersection (1) & (2)
= Its equationis (X—Y—Z—4)+a(x+y+2z—-4)=0

= +a)X+(a-)y+(2a-)z—(4a+4) =0 - (3)

Since (1) & (3) are perpendicular

=11+a)-Ua-)-12a-)=0=1+a—a+1-2a+1=0 =a=3/2

= lIts equation is (x—y—z—4)+g(x+ y+22-4)=0=5x+y+4z—-20=0

60. The equation of motion of a point in space is X=2t,y =—4t,z =4t . where it is measured in

hour and the coordinates of moving point in kilometers.The distance of the point from the
starting point 0(0,0,0) in 10 hours is
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a) 20km b) 40 km c) 55 km d) 60 km
Key. D

Sol. Eliminating ‘t’ from the equation we get the equation of the path,

AN

Y
4
Thus the path represents a straight line through the origin. For t= 10 h, we have x=
20, y=-40,2=40 and |r|=|OM | = /(x> +y” +2*) =/400+1600+1600 =60 km

61. A mirror and a source of light are situated at the origin O and a point on OX respectively.
A ray of light from the source strikes the mirror and is reflected. If the DRs of normal to
the plane of mirror are 1,-1,1, then DCs for the reflected ray are

N | X<

122 1 22 1 2 2 122
a) AV AV A b) T AY AYA C) T Ay AT A d) T AV A A
333 3 33 3 3 3 3 3.3
Key. B
1 22
Sol. DCs of the reflected ray are —=,——,—
3 33

62.  Through a point P(a, b, ¢) a plane is drawn at right angles to OP to meet the co-
ordinate axes in A, B and C. If OP = p, then the area.of AABC is

5

p°ab pic p2c? 0
A B) P° o D
(A) = ( )3ab (©) -~ ( )2abc
Key. D
Sol. Here Opzm:p
: DRs of OP are:
h k |
ke ke P ek A P
h k |
or —y,—,—
ppp
Since OP is normal‘to-the plane, therefore, equation of plane is
c
hB y
« &7A
h

Bx+%y+lz:por hx +ky + 1z = p

2 2 2
= A2 00802 0]cloo™
h Kk I
Now, Area of AABC, A = \/Aiy +Af,Z +A2
Where, Aiy is area of projection of AABC on xy plane = area of AAOB

p’/h 0
1 ) p*
Now, Axyzz 0 p°/k :2|hk|
0 0
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4 4

_ p Y
Similarly, A = and A =
T TR TI™Y
p5
SN =AL AL AL A=
2hkl
63. If I7+m;+nf=1vie{1,2,3}and ||;+mm,+nn,=0Vi, je{1,2,3} (i #])
Il ml nl
A=[l, m, n, then
I3 m3 n3
(A) |A[=3 (B) [A=2 (©) [A=1 (D) A=0
Key. C
Sol. We have,
Il ml nl Il ml nl
A*=AA=[l, m, n,ll, m, n,
I3 m3 n3 I3 m3 n3
1> +m? +n? L, +mm,+nn, Ll +mm,+nn,
=|I,l, +m,m, +n,n, I2+m3+n3 LI, +m,m;<+n,n,
Ll +mm,+nn, Ll,+m,m,+n,n, 12+ m3+n’
1 00
=0 1 O=1=A=11=|AF1
0 01
64.  Equation of the straight line‘in the.plane r.n=d which is parallel to r=a-+Ab and passes

through the foot of perpendicular‘drawn from the point P(é) to the plane r.n=d. (where

n.b=0)is
A) F=a+(d‘n§-”jﬁ+x5 B) r=5+(d_na'njﬁ+x6
c) r=5+(a':_djﬁ+x6 D) r=§+(a'nn_dJﬁ+kB
Key. A
) . _ (d-a.n).
Sol: Foot perpendicular from point A(a) on the plane r.n=d is a+ >—N

Equation of line parallel to r=a+Ab in the plane r.n=d is given by
(d-a.n).

r=a+-———-n+Ab
A
65. If the foot of the perpendicular from the origin to a plane is P(a, b, c), the equation of the
plane is
A)§+X+E=3 B)ax+hby+cz=3
a b c
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C)ax + by +cz=a’+b*+c? D)ax+bx+cz=a+b+c
Key. C
Sol.  Direction ratios of OP are (a,b,c)

equation of the plane is
e(x—a)+b(y-b)+c(z-c)=0

ie.  xa+yb+zc =a*+b*+c?
66. Equation of line in the plane m=2x—-y+2z—-4=0 which is perpendicular to the line | whose
equation is X=2_ y—12 = 2_23 and which passes through the point of intersection of | and
T is
A) x—2=y—1=z—1 B)izy—3:z—5
3 5 -1 3 5 -1
0) x+2:y+1=z+1 D) x+2=y—1:z—1
2 -1 1 2 -1 1
Key. B
Sol.  Let direction ratios of the line by (a,b,c), then
2a—b+c=0
a-b-2c=0
. a b ¢
i.e. —====
3 5 -1

direction ratios of the line are (3,5,-1)
Any point on the line is (2+2,2—X,3—2%) It lies on the plane 7 if
2(2+1)—(2-1)+(3-21)=4
i.e. 4420 -2+A+3-2A=4
i.e. A=-1
: The point of intersection of the line and the plane is (1, 3, 5)
X-1 y-3 z-5

equation of the required line is

5 -1
67. Equation‘of plane which passes through the point of intersection of lines
X—leyR_z-3 g x3_y-l 22 4 greatest distance from the point (0, 0, 0) is
3 1 2 1 2
A) 4x+3y +52=25 B) 4x + 3y + 52 =50
C)3x+4y+5z2=49 D)x+7y—-5z=2
Key:=.B
Sol. Leta point (3 +1 A+ 2,2A +3) of the first line also lies on the second line
Then 3A+11—3:k+22—1: 2k+33—2 o1

Hence the point of intersection P of the two lines is (4, 3, 5)
Equation of plane perpendicular to OP where O is (0, 0, 0) and passing through P is
4x + 3y + 52 = 50
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68.  Let A(ﬁ) and B(B) be points on two skew lines r=a+Ap and r=b+uq and the shortest
distance between the skew lines is 1, where p and q are unit vectors forming adjacent sides
of a parallelogram enclosing an area of % units. If an angle between AB and the line of

shortest distance is 60°, then AB =

A)% B) 2 O1 D)XeR—{O}

Key. B
Lo (exa)l L
Sol.  1=|(b-a). Q :\b—a\coseooiAB =  AB=2
pxq 2

69. If plane 2x + 3y + 6z + k = 0 is tangent to the sphere x* +Yy* +72° +2x=2y+2z2<6=0, then

avalue of k is

A) 26 B) 16 C)-26 D) none of these
Key. A
Sol.  Centre and radius of the sphere are ( - 1, 1, - 1) and 3 respectively.

. . |[-2+3-6+k
Distance of (- 1, 1, - 1) from the plane iS | ——————
( ) P \J4+9+36
Since the plane is tangent to the sphere
E:3 is|lk—-5=21
k=-16,26

70.  IfP:r.m—d,=0,P,:r.n2—d;=0 and P,:r.ns—ds =0 are three planes and ni.nz and ns

are three non-coplanar vectors then, the three lines P, =0,P,=0;P,=0,P,=0 and

P,=0,P, =0 are

A) parallel lines B) coplanar lines C) coincident lines D)

concurrent lines

Key. D
Sol. P,=P,=0,P,=P;=0 and P, =P, =0 are lines of intersection of the three planes P,,P, and

P,. As‘ni;.n2 and ns are non-coplanar, planes P,,P, P, will intersect at unique point. So the
givenlives will pass through a fixed point.

71. If.a,b and c are three unit vectors equally inclined to each other at an angle o. Then the
angle between a and plane of b and ¢ is

A) 6=cos* cosa B) 6=sin™" cosa
o (04

COS— CoS—

2 2

.o .

sin— sin—

C) 6=cost| —2 D) f=sint| —2
sina. sina.

Key. A
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Sol.  Let 0 be the required angle then 6 will be the angle between a and b+c (b+c lies along

the angular bisector of a and b)

5.(B+6)

C0SO=—F—"—=
‘aHbJrc‘

_2coso.  coso

N T a
2+2coso cos &

2

0= cosl( cosa j
cosa/2

72. The reflection of the point P(1, 0, 0) in the line

x—1=y+1=z+10 is

-3 8

A @3,-4,-2) B) (5,-8,-4) C)(1,-1,-10) D) (2,-3,8)
Key. B
Sol. Let reflection of P(1, 0, 0) in the line

x-1 y+1 z+10

> T3 be (oc, B, y)
o+l B vy

Then | ——,=,—= | lies on the line
2 22

and (o—1)i +Bj+7k is perpendicular to 2i —2j+8k
a+l B

er: Pir Y10
2 _2 _2 Y
2

-3 8
And  2(o—1)-3()+y(8)=0
= a=5p=-8y=-4

73. Let A(1, 1, 1), B (2,.3,5),C (- 1, 0, 2) be three points, then equation of a plane parallel to the
plane ABC which.is at a distance 2 is

A) 2x -3y +z+ 2J14=0 B)2x — 3y +z —/14 =0
C)2x—-3y+z+2=0 D)2x-3y+z-2=0
Key. A

Sol. A(1,1,1), B(2,3,5), C (- 1, 0, 2) directions ratios of AB are < 1, 2, 4> direction ratios of AC
are<-2,-1,1>
direction ratios of normal to plane ABC are<2,-3,1>
Equation of the plane ABCis2x—-3y+z=0
k

J4+9+1

Let the equation of the required plane be 2x — 3y + z = k, then

k=+214
Equation of the required plane is 2x -3y +z+ 2J14 =0
74. The points A(2 — x, 2, 2), B(2,2 -y, 2), C(2, 2, 2—z) and D(1, 1, 1) are coplanar, then locus
of P(x,y, 2) is
1 11

A —+—+—=1 By x+y+z=1
) % v 2 )x+y
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1 1 1

C) + + = D) None of these
l1-x 1-y 1-z
Key. A
Sol.  Here AB=xi-Yj
AC=xi—zk
AD=(x-1)i - j-k
x -y 0
As these vectors are coplanar = | x 0 -z=0 = 1+1+£:1
x-1 -1 -1 x ¥z
75. The equation of plane through (1, 2, 3) and at the maximum distance from origin is
A)x+2y+3z=14 By x+y+z=6
C)x+2y+3z+14=0 D) 3x
Key. A
Sol.  Direction rations of normal to the plane is (1, 2, 3)

= Equation of plane (x - 1)1+ (y-2).2+(z-3).3=0
= X+2y+3z=14

76. If P(a, B,y) be a vertex of an equilateral. triangle PQR where vertex Q and R are
(-1,0,1) and (1, 0, -1) respectively then P will lie.on'the plane
a)x+y+z+6=0 b)2x+4y+3z+10=0
O)x—y+z+12=0 d)x+y+2+3J2=0
Ans. d
QR=24/2 = oP=56
X+1 y-2 z+1
77. The length of the perpendicular from (1, 0, 2) on the line = y > = 1 is
3V6 63
a) 36 b) 63 ) 32 d) 243
2 5
Ans. a

PM :\/(1—%)2 +(0-1)° (2+gj2 =¥

78. In triangle OAB, B = (3, 4). If H 5(14) be the orthocenter of the triangle, then the

coordinates of A are (where O is the origin)

. [O,Ej o (o, Ej g (o, 2_1j 9 (o, @j
4 4 4 4
Ans. d

Sol. Let Az(h,k),slope of AH = k-4

h-1

4
, slope of OB= —
3

25



Mathematics 3D-Geometry

4(k—4)
=>—— 2t =-
3(h-1)
=4k +3h=19
Slope of OA = %, slope of BH=0As OA 1L BH

- h=0, putin (1)
19
k==2
4

79. Inan acute angles triangle ABC, AA;, AA; are the median and altitude respectively. Then AA; is

equal to

‘az_cz‘ ‘az_bz‘ ‘bz_cz‘
a) — b) —— c) —— d) none of these
2b 2C 2a
Ans. ¢
2 2 2
a‘+c°—b
Sol. AC=ABcosB=ccosB=——
2a
2 A2 W2
a a a“ +c°-b
Also AB=—= and =BA -BA =|——————
AB =7 and AA =BA ~BA =|-— =
b? —c?
| 2a

11 8 8
80. If a chord of the circle x* + y?> — 4x.—2y-— ¢ = 0 is trisected at the points (é’éj and (5,5),

thenc=
a) 10 b) 20 c)30 d) 40
Ans. b

Sol. CutA: 1,1 and B §,§ . Also C(2, 1).
33 33

_ _ 72
Then equation of AB isy = x, and length AB = T
If PQ be the.chord, then

Length PQ = 7+/2
Now.CP? = PM? + CM?

2 2
:4+1+C:(¥] +(ij _25=¢=20

N

2 2
X
81. From a point on hyperbola E_yj =1 tangents are drawn to circle x? + y> = 9 then locus of

midpoint of chord of contact

2) 9(9x" ~4y*)=4(x +y7) ) 9(4x* -9y*) =4(x +y?)’
c) 5(9x2 _4y2):4(x2 +y2)2 d) 9(9X2 —5y2)=4(X2 _y2)2
Ans. b
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Sol. Equation of chord of contact is 3xsecf+2ytanf=9 - (1)

Let midpoint of chord of contact be (h, k) then hx + ky = h?+k?> - (2)
(1) and (2) are identical

9h B
W,tanﬁ—

Then sec’ —tan?6 =1

9k

SEC@ = 2(h2—+k2)

82. In figure shown two points A and B are given on x-axis and third point C
on y-axis. Then locus of P such that four A, B, P and C lie on a circle
2

2
N X_a+b . y_c2+ab " +a%? +b%c® +c%a’
2 2c 4c? P
a+b 2 C2 +ab 2 C4 +a2b2 +b2C2 +C2a2 C(0,0)
b) | X+—— | +| Y— — ) 5
2 2C 4c
a+bY’ cZrabY ¢t +ah?+blc? +c%al A@H—"B(b.0)
C) X——— + y+ = >
2 2C 4c
d) none of these

Ans. a

Sol. Let equation of circle be (X—a)2 +(y—,8)2 =r?
Since it passes through A, B, C
r’=(a-a) +p°
r :(b—oc)2 + 5 on solving get equation
r’=a’+(c-pY)

83. Let A be the fixed point (0, 4)-and B'be a moving point (2t, 0), M be the midpoint of AB and let
the perpendicular bisector.of AB meet the y-axis at R. The locus of the midpoint of MR is

2) X2 =—(y—2) “b) X2 +(y_2)2 -1/4 c) X2 +1/4:(y—2)2 d) none of these

Ans. a

Sol. M(t, 2) = equation of MR is y—Z:%(x—t)

= RE(O, 2—t2/2), let midpoint be (h, k)
—h=t/2, k=2-t*/4

84.. .If P be a point inside an equilateral AABC such that PA = 3, PB = 4 and PC = 5, then the side
length of the equilateral AABC is

a) V25-12/3 b) 13 0) V25+1243 d) 17

Ans. ¢

Sol.
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Rotate the triangle in clockwise direction
through an angle 60°. Let the points A, B, C

and P will be A, B', Band P’ respectively
after the rotation. We have PA=P'A=3

and |PAP'=60° —PP'=3. Also

CP=BP’'=5.50 ABPP’ is right angle C
triangle which |[BPP’ = 90° Now apply

cosine rule in  ABPA  because €

|BPA=90° +60° =150°, PA = 3 and

BP =4, we can get AB. A

85. Consider AE(3,4), BE(7,13). If P be a point on the line y = x such that.PA .+ PB is

minimum, then the coordinate of P are

CHET ey a2
7 7 7 7 7 7 77

Ans. ¢
Sol. LetA, bethereflectionof Ain y=X=A = (4, 3)

Now PA + PB = A;P + PB, which is minimum when A,, P, B are.collinear

Equation of A;B is (y—3) :@(X—Q =3y =10x—3Yandy = x gives P E(

a3
7-4

77
86. In triangle ABC, equation of the side BC is»x = y»="0. Circumcentre and orthocenter of the
triangle are (2, 3) and (5, 8) respectively. Equation of the circumcircle of the triangle is

a)x2+y —4Ax+6y—-27=0 b) x* +y? —4x -6y —27=0
c)x*+y*+4x+6y—27=0 d) ¥*+y*+4x—-6y—-27=0
Ans. b

Sol.
Reflection P in BC will lie on,.BC

.". Equation of circumcircle is
(x—2)" +(y—8)"<(8-2)" +(5-3)" or

X2 +y? —4X —6y—27=0

87. The locus.of the midpoints of the chords of the circle x* + y? + 2gx + 2fy + ¢ = 0 that pass
through the origin is

a)x% +y? + 2gx + 2fy =0 b)x*+y*+gx+fy+c=0
c)x*+y*+gx+fy=0 d) 20 +y? +gx + |y| +c=0
Ans. ¢

Sol. — T=S=xx+Yyy,+9(X+x%)+f(y+y,)+c=x +y’+2gx +2fy, +c
It passes through (0, 0)
. 2 2
SX Y g+ fy, =0
. Locusisx?+y2+gx+fy=0
88. Circles C; and C; having centres G; and G; respectively intersect each other at the points A and

B, secants L; and L, are drawn to the circles C; and C; to intersect them in the points A;, B; and
A,, B> respectively. If the secants L1 and L; intersect each other at a point P in the exterior
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region of circles C; and C; and PA; x PB; = PA; x PB;, then which of the following statement is
false
a) points P, A and B are collinear
b) line joining G; and G; is perpendicular to line joining P and A
c) PA1 x PB; =PA x PB
d) PA =PA;
Ans. d
Sol. Line joining PAB will be the radical axis of the two circles so a, b and c are correct

89. Distance between centres of circles which pass through A(a, a) and B(2a, 2a) and touch the y-

axis is
a) 4a b) 24/2a o) 42a d) J2a
Ans. ¢

Sol. Let (a, 3a—a) , (ﬂ, 3a—,b’) be the centres of the circle
= a, f are the roots of equation (x—a)2 +(2a—x)2 =X’
= a+ [ =6a, aff =5a°
=|a—-p|=4a
=CC, =4a\2

90. The locus of the centre of a circle which cuts orthogonally the parabola y? = 4x at (1, 2) will
pass through points

a) (3, 4) b) (4, 3) c) (5,3) d) (2, 4)
Ans. a
Sol. Tangent to parabola y? = 4x at (1, 2) will be.the locus

ie y-2=2(x+1)

y=x+1

91. Let AB be any chord of the ¢ircle x2+y% — 4x — 4y + 4 = 0 which subtends an angle of 90° at the
point (2, 3), then the locus.of the.midpoint of AB is circle whose centre is

5 3 5
, b) 1L~ L d|2,=
aas eifed) o (13) (23]

Ans. d

Sol.  Let midpoint.of ABtis M(h, k)
AB subtends 90° at (2, 3)

= AM = MB
=(h-2)" +(k-3)’

Also, CM? + MB? = CB?

= (h-2)"+(k—2)" +(h-2)" +(k-3)’ =4

=X +y? —4x—5y+%=0

92. If line y = 2x + c¢ neither cuts the circle (x — 2)> + (y — 3)> = 4 nor the ellipse
x% + 6y% = 6, then the range of c is
a) [-5, 5] b) (=0, =5)U(5,%) ¢) (-4, 4) d) none of these
Ans. b
Sol. Since the given line does not meet the given ellipse and circle.
c?>6x2%2+1 [From ¢ > a’m? + b?]
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and 2> 4(1 +4) [From c¢? > a%(1 + m?)]
=c*>25
~.C e(—oo, —5)u(5.oo)

93. If the eccentricity of the hyperbola X*cosec’d—y?*sec’@=5 is 5 times the eccentricity of
the ellipse X° cosec’@+ y®sec’ @ =25, then 0 =
a) = b)

422 L[4
2 > c) cot [\Ej d) tan (5)

Ans. ¢
2 2 2 2
-Xz_yz =1, )f2+ y2:1
5sin“@ 5cos° @ 25sin“ @ 25cos” 4
e’ =1+cot’
e =1-cot* O
1+ cot? 0 = 5(1 — cot? 0)

]

Sol.

6 cot’0 =4 = cotzé’zg

cotG:J_r\/Z
3

0=cot™ (%)

94, Area enclosed by ellipse x> + sin*any®='sin’a, o E(O, %j is

a) 2w b) c)1 d) none of these
Ans. b
Sol. Area = mab — 1 sino. cosecat = 7.

95. Find the eccentricity ofithe conic formed by the locus of the point of intersection of the lines

3x—y—4{3k'=0 and +/3kx+ky —43=0
a)4 b).1/4 c)2 d) 1/2
Ans.

C
Sol. \/§x—y—4\/§k:0, J§lo<+ky—4J§=0

In order to find the locus of point of intersection
We have to eliminate k

Vx— y_ K put this k in another
43
2
(fr)e13)- (4
or 3x2—y?=48
2 2
X Y 1 - a?=16b>=48
16 48
Clearly locus form a hyperbola.
b?=a%e’-1)
48 = 10(e? - 1)
e=2
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96. If a pair of variable straight lines x* +4y* +axy =0 (where ¢ is a real parameter) cut the
ellipse X +4y2 =4 at two points A and B, then locus of point of intersection of tangents at
AandBis
a) X*—4y*+8xy =0 b) (2x—y)(2x+y)=0
c) X’ —4y* +4xy=0 d) (x—2y)(x+2y)=0

Ans. d

Sol. Let the point of intersection of tangents at A and B be P(h, k) then
equation of AB is

xh  yk
= -

4 1
Homogenizing the ellipse with (1)

2 2 2
X xh yk A
XY (X ¥

4 1 4 1

2 _4 2hk NN P
h? —
2 2(1,2
= X +y (k=1)+——xy=0 - 2 B
( T ] v (K =1)+ == 0y e

Given, equation of OA and OB is
X2+ 4y? + axy = 0 - (€))

(2) and (3) are same
= (h-2k) (h+2k)=0
Therefore locus is (x — 2y) (x + 2y) =0

97. A man starts from point P(-3, 4) and reaches the point Q(0, 1) touching x-axis at R, such that
PR + RQ is minimum, then the coordinates of pointR is

3 3
a)| ——,0 b) (1,0 ) )(-1,0) d) (—,Oj
( 5 j 5
Ans. a
Sol. Let P'(—3,—4) be the image of P'with respect to x-axis PR P3.49)
+ RQ minimum
Q. 1)
= P'R+RQ is minimum
/ : - R
= P'RQ should-be collinear :
P |

2

y

98. Let A;'B and C are any three points on the ellipse 36x? +@ =1, then the maximum area of

thetriangle ABC is
a)l b) 2 c)3 d)4
Ans. ¢
Sol. Area of the triangle inscribed in the ellipse is maximum in difference of the eccentric angles of

. 2z
the point A, B, Cis ?

So maximum area of the inscribed triangle is #%8\/5 = 3sg.units

99. If P(X,Y1),Q(X,,Y,), R(X;,¥;) and S(X,,Y,) are four concyclic points on the rectangular
hyperbola Xy =c?, then the coordinates of the orthocenter of APQR are
a) (X4’_y4) b) (x4,y4) c) (_X4’_Y4) d) (_X4’Y4)
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Ans. ¢
Sol. Orthocentre and (x4, y4) are the images of each other with respect to the origin.

100. If two of the lines given by 3x3 + 3x%y — 3xy? + dy® = 0 are at right angled, then the slope of
the third line is

a)-1 b) 1 c)3 d)-3
Ans. a
Sol. Let the lines be y = mix, y = max, y = msx
3
. mm,m, =3

Let mim; = - 1 (two of the lines are perpendicular)

_ 3
.m3:E

3
y= a X satisfying given equation

3 2
:d(é) _3(§j +3(§)+3=o
d d d
=d=-3

.. The given equation x> + x?y —xy*-y3=0
= (x+ y)(x2 —y2)=0
". slopes of other 2 linesare 1, -1
101.  If the angle between tangents drawn to x* + y2= 6x — 8y + 9 = 0 at the points where it is cut
by the liney =3x + kis %, then

a) k=—5i2\/§b) k=—5¢3\/§c) k=25+2 d) none of these
a

Ans.

T
Sol. CD=CB coszzx/z

4-9-k| “|-5-X
N7 :
JIZ 43 10 —e- s

20=(54k)’
= k=+5+2.5
102. If.directions of two sides of a triangle are fixed and length of third side is constant and is
sliding between these sides, then locus of the orthocenter of the triangle is
a) circle b) ellipse c) straight line d) hyperbola
Ans. _a
Sol. Let fixed directions be OA and OB inclined at a constant angle a. and

AB =c. B
Let |BAO =@ thenBC = cSin@ and AC = CC0Sé. T

~.OC=csing-cota -
Equation of the line passing through A and perpendicular to OB is Ao

y =—cotf(x—csingcotd—ccosé) and equation of BC is x
= csin@-cota
", orthocenter is (C€sin@-cotd, ccosé-cota)

= Required locus is x2 + y2 = ¢2 cot? &, which is the
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equation of a circle.

103. The number of triangles having two vertices are (1, 2) and (6, 2) and incentre (4,6) is

a)2 b) 1 ¢) infinite d)o
Ans. d
Sol. Equation of BCis y = 2, which is parallel to x-axis

tan%=%:>8>z and tan9=2:>C >Z

In a triangle two angles cannot be greater than 90° and hence there is no such triangle.
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