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STD 11 Maths Total Marks : 241
kd 90+ ch- 11 3-D geometry

Time : 6 Hour

* Choose the right answer from the given options. [1 Marks Each] [103]
1. The ratio in which the plane 2x + 3y - 2z + 7 = 0 divides the line segment joining
the points (-1, 1, 3), (2, 3, 5) is:
(A)3:5 (B)7:5 (C)9: 11 (D) 1: 5 externally
Ans. :
d. 1:5 externally

2. fA=(2,-3,1),B=(3,-4,6) and Cis a point of trisection of AB, then Cy =

(A) 3 (B) —11 (C) L (D) =1
Ans.
d. -1
Solution:

Given, C is a point of trisection of AB.
C either divides ABintheratio2:1o0r1:2
Case 1: C divides in the ratio 2 : 1

377 3
Case 2: C divides in the ratio 1 : 2

The coordinates of C will be <§ —11,%>

The coordinates of C will be <§,—1?°,§>

H _ —11 10
EIther Cy = 3 or — 3

3. The plane XOZ divides the join of (1, -1, 5) and (2, 3, 4) in the ratio A: 1 then X\ is:
(A) -3 (B) = (C)3 (D) L

3
Ans. :

d. 3
Solution:
The plane XOZ divides the join of (1, -1, 5) and (2, 3, 4) in the ratio A: 1 i.e.y =

0 divide the join of (1, -1, 5) and (2, 3, 4) in the ratio.

4 3a-1
A1 Bl g
_ 1

4. A point C with position vector %"‘& (where a, b and c are non co-planar

vectors) divides the line joining A and B in the ratio 2 : 1. If the position vector
of Alis a - 2b + 3¢, then the position vector of B is:

(A) 2a + 3b - 4c (B) 2a - 3b + 4c (C) 2a + 3b + 4c (D) a+3b-4c
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Ans. :
d. a+3b-4c

5. The plane. ax + by + cz + (-3) = 0 meet the co-ordinate axes in A, B, C. The
centroid of the triangle is:

(A) (3a, 3b, 3c) (B) ( 3
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Ans. :

d. (4.4.2)
6. D(2, 1, 0), E(2, 0, 0), F(0, 1, 0) are mid point of the sides BC, CA, AB of
AABC respectively, The the centroid of AABC is:

® (4.4.3) ®) (4.4.0) ©(-+44) @ (353)

Solution:
Centroid of triangle coincide with the centroid of triangle formed by joing the
mid-point of sides of triangle. So, centroid of AABC = centroid of.

(24240 14041 04040\ _ (4 2
ADEF_< 240 1+0+1(0+9 )_(g,g,o)

7. The plane XOZ divides the join of (1, -1, 5) and (2, 3, 4) in the ratio A: 1 then X\ is:

(A) -3 (B) 1 (C)3 (D) &
Ans. :
d. 3
Solution:
Given points are (1, -1, 5) and (2, 3, 4)Using section formula the desired points
is

{2241 3X—1 4)+5
T AL A1 A+l

Since, this point lies in XOZ plane then its yy-co-ordinate should be zero.

3A-1
= A+1 =0
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= A=z
8. The image of the point P(1, 3, 4) in the plane 2x -y + z =0 is:
(A) (3,5, 2) (B) (3,5, 2) (C) (3,-5, 2) (D) (3,5, -2)
Ans. :
a. (-3,5,2)
9. Which octant do the point (-5, 4, 3) lie:
(A) Octant I (B) Octant I (C) Octant III (D) Octant IV
Ans. :
b. OctantlIl
Solution:
Given, (-5, 4, 3) is the point
Here, the x-coordinate is negative but y and z coordinates are positive
. (-5, 4, 3) lie in octant II.
10. The points (5, 2, 4), (6, -1, 2) and (8, -7, k) are collinear, if k is equal to:

(A) -2 (B) 2 (C)3 (D) -1
Ans. :

a. -2

11. XOZ-plane divides the join of (2, 3, 1) and (6, 7, 1) in the ratio

(A)3:7 (B)2:7 (C)-3:7 (D)-2:7
Ans. :

c. -3:7

Solution:

LetA=(2,3,1)andB=(6,7,1)

Let the line joining A and. B be divided by the xz-plane at point P in the ratio
Al

Then, we have,

pP=(6A2 7TA3 Atl
AN R B W |

Since P lies on the xz-plane, the y-coordinate of P will be zero.

. TAE3
© AL =0

=T7A+3=0

=3
= A=

Hence, the xz-plane divides AB in the ratio -3 : 7

12. Choose the correct answer.
If a parallelopiped is formed by planes drawn through the points (5, 8, 10) and
(3, 6, 8) parallel to the coordinate planes, then the length of diagonal of the
parallelopiped is:

(A) 2¢/3 (B) 3v/2 (C) v2 (D) v3

Page 3




Solution:
Given parallelepiped passes through A(5, 8, 10) and B(3, 6, 8)
.. Length of the diagonal,

AB=,/(5-3)2+(8—6)2+(10—8)2 =,4+4+4 =23
13. If the zx-plane divides the line segment joining (1, -1, 5) and (2, 3, 4) in the
ratiop:1thenp+ 1=

(A) 3 (B)1:3 (C) 3 (D) 4
Ans. :
d. %
Solution:

Given, points are (1, -1, 5) and (2, 3, 4) since ZX-plane divides the line segment
in the ratio p : 1, y-coordinate will be 0 the y-coordinate of the point dividing
the line segment will be.

_ 3p-1
T ptl

14. L is the foot of the perpendicular drawn from a point P(3, 4, 5) on the xy-plane.
The coordinates of point L are:
(A) (3,0,0) (B) (0, 4, 5) (C)(3,0,5) (D) None of these

Ans. :
d. None of these

15. Choose the correct answer.
L is the foot of the perpendicular drawn from a point P(3, 4, 5) on the xy-plane.
The coordinates of point L are:

(A) (3,0, 0). (B) (0,4, 5). (C) (3,0, 5). (D) None of these.

Ans. :
d. None of these.
Solution:
We know that on the xy-plane, z = 0.
Hence, the coordinates of the points L are (3, 4, 0).

16. Find the ratio in which 2x + 3y + 5z = 1 divides the line joining the points (1, 0,
-3) and (1, -5, 7):

(A)1:2 (B)2:1 (C)3:2 (D)2:3
Ans. :
d 2:3

17. Three vertices of a parallelogram ABCD are A(1, 2, 3), B(-1, -2, -1) and C(2, 3, 2).
Find the fourth vertex D:
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(A) (-4, -7, -6) (B) (4, 7, 6) (C) (4, 7, -6) (D) None of these

Ans. :
b. (4,7,6)

18. If G is centroid of AABC then:

(A)G=ad+b+¢ (B) G = &tb:e (C)3G=a+b+¢ (D) 3G — atbié

Ans. :

— —
C. 3G:? b ?
Solution:
We have,

In a AABC

+ b+

we know that,

—
E_ aibic
- 3

— —
3G=a+b+c

19. What is the distance between the points (2, -1, 3) and (-2, 1, 3):

(A) 24/5 units (B) 25 units (C) 44/5 units (D) /5 units
Ans. :
a. 2+/5 units

20. The distance of the point P(a, b, ¢) from the x-axis is:

(A) /(a2 + c?) (B) /r2 ) () /—(b2 e (D) None of these

Ans. :

c. (b? +c?)
Solution:
The coordinate of the foot of the perpendicular from P on x-axis are (a, 0, 0).
So, the required distance = /(a—a)% 4 (b—0)2 + (c - 0)2

=,/(b* +c?)
21. If a,B,y are the angles made by a half ray of a line respectively with positive

directions of X-axis, Y-axis and, Z-axis, then sin® & + sin? 8 +sin’y =
(A) 1 (B)O (C) 1 (D) None of these
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Ans. :
d. None of these

22. Find the image of (-2, 3, 4) in the y z plane:

(A) (-2, 3,4) (B) (2, 3,4) (C) (-2, -3, 4) (D) (-2, -3, -4)
Ans. :
b. (2,3,4)
23. What is the length of foot of perpendicular drawn from the point P(3, 4, 5) on y-
axis:
(A) V41 (B) v34 (C)5 (D) None of these
Ans. :
b. 34

24. The coordinates of a point which divides the line joining the points P(2, 3, 1)
and Q(5, 0, 4) in the ratio 1 : 2 are:

™ (3.1.5) (8) (4,1,3) (€)(3,2,2) (D (1,-1,1)

Ans. :
c. (3,2,2)
Solution:

Using section formula, Coordinate of the point which divides P (2, 3, 1) and Q
(5, 0, 4) in ratio.

9 ic (2245 2340 2144\ _ (9 6 (6) _
T:2is ( 2+1 7 241 7 2+1 ) - (E’E’E) = (3,2,2)

25. Point Ais a + 2b, and a divides AB in the ratio 2 : 3. The position vector of B is:

(A)2a-b (B) b -2a (C)a-3b (D) b
Ans. :
c. a-3b
Solution:
Let us consider x be the position vector of B, then a divides AB in the ratio 2 :
3
_ 2x+3(a+2b)
243
=x=a-3b

26. G(1, 1, -2) is the centroid of the triangle ABC and D is the mid point of BC. If A =
(-1,1,-4) D=

® (3.1,5) (8)(5.1,2) (C) (-5, -1, -2) (D) (2,1, 1)

d. (2,1,-1)
Solution:
Let the coordinates of D be (p, q, r)
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Since, the centroid divides the line joining AD in the ratio 2 : 1 the coordinates
of centroid should be,

2p—1 2q+1 2r—4
3 7 3 7 3

Comparing it with the coordinates of the centroid given, D (2, 1, -1).

27. If the plane 7x + 11y + 13z = 3003 meets the axes in A, B, C then the centroid of
AABC is:
(A) (143,91, 77) (B) (143, 77, 91) (C) (91, 143, 77) (D) (143, 66, 91)
Ans. :
a. (143,91,77)

28. Graph x2 + y2 =4 in 3D looks like:
(A) Circle (B) Cylinder (C) Hemisphere (D) Sphere

Ans. :
b. Cylinder
Solution:

The given curve is x2 + y2 = 4 So x coordinate and y-coordinate are

connected by x? + y2 = 4 which is locus of a circle with radius 2 But z-
coordinate can be anything,

so in three dimension the circle x2 + y2'= 4 will be stretched which will be a
cylinder with radius same as the radius of the circle.

29. Find the distance between (12, 3, 4) and (4, 5, 2):

(A) VT2 (B) v62 (C) V64 (D) None of these
Ans. :
a. 72
Solution:

Consider the problem,

Let the given points

A(12, 3, 4) and B(4, 5, 2)

So, distance between A and B by distance formula.
AB=/d—122+ (-3 +(2-47 =,/(-8)+2*+(-2)’

=64+4+4 =472
So, distance between the points (12,3,4) and (4,5,2) is 4/72 Sq. units.

30. The ratio in which yz-plane divides the line segment joining (-3, 4, 2), (2, 1, 3) is:
(A)-4:1 (B)3:2 (C)-2:3 (D)1: 4
Ans. :

b. 3:2
Solution:
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Let the plane divide the line in the ratio p : 1
A point that divides the line joining these 2 points in the ratio p : 1

. 2p—3 pt+4 3p+2
given by ( p+1 7’ p+1’ p+l )

Since, this point has to lie on the zy-plane. so, 2p-3=0
=p=3
31. The perpendicular distance of the point P(3, 3, 4) from the x-axis is

(A) 3v/2 (B) 5 (C) 3 (D) 4

Ans. :
b. 5
Solution:
The perpendicular distance of the point P(3, 3, 4) from the x-axis is given by

VETE
V25

5
Hence, the correct answer is option (b)

32. The vector equation of a sphere having centre at origin and radius 5 is:

(A) r|=5 (B) |r|=25 (C) |r|=+/5 (D) None of these
Ans. :
a. |r|=5

33. If A=(1,2,3),B=(2, 3,4) and AB is produced upto C such that 2AB = BC then C

(A) (5, 4, 6) (B) (6, 2, 4) (C) (4,5, 6) (D) (6, 4, 5)

Ans. :
c. (4,5,6)
Solution:
Let the point C be (i, j, k)
Since, B divides AC in the ratio 1 : 2

Coordinates of B should be (%,%,%)

Comparing the values given already for B, we get,i=4,j=5and k=6

34. If the distance between the points (a, 0, 1) and (0, 1, 2) is v/27 then the value of
ais:
(A) 5 (B) +5 (C) -5 (D) None of these

Ans. :
b. +5

35. The ratio in which the line joining the points (1, 2, 3) and (-3, 4, -5) is divided by
the xy-plane is:
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b. 3:5

36. A=(1,1,4) and B = (5, -3, 4) are two points. If the points P, Q are on the line AB
such that AP = PQ = QB then PQ =

A) 2¢/2 (B) 4 (C) /22 (D) V2
Ans. :
C. 32
Solution:

AB=,/(1-5)2+(1+3)2+ (4 +4)2
AB = V/ 2442
AB = /32

AB=3xPQ=12 _ /3

37. The points (-5, 12), (-2, -3), (9, -10), (6, 5) taken in order, form:
(A) Parallelogram (B) Rectangle (C) Rhombus (D) Square

Ans. :
a. Parallelogram

38. In a three dimensional space the equation x2 - 5x + 6 = 0 represents

(A) Points. (B) Planes.
(C) Curves. (D) Pair of straight lines.
Ans. :
c. Curves.
Solution:

Since, there is only one variable in the given equation.
Also, it is quadratic equation.
Hence, It represents curves in yz plane.

39. The cartesian equation of the line is 3x + 1 = 6y - 2 = 1 - z then its direction ratio
are:

(A) 1,11 (B) =,

D=

1 (C)1,4,1 (D) 5,%,-1

1
o1

W=
-

40. A plane intersects the co ordinate axes at A, B, C. If O = (0, 0, 0) and (1, 1, 1) is
the centroid of the tetrahedron OABC, then the sum of the reciprocals of the
intercepts of the plane:

(A) 12
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Solution:
Let the point of intersections be,
A(a, 0,0),B(0,b,0)and C (0,0, c)

The coordinates of the centroid are (%,%,%)

Comparing it with the coordinates given, we get
a=4,b=4,c=4

(+44) -

41. Find the distance between the points whose position vectors are given as

® [
o~

1
’b?

follows: 4i +3j — 6k, —2i +j —k

(A) V65 (B) v69 (C)1 (D) None of these
Ans. :
a. 65

42. If the line joining A(1, 3, 4) and B is divided by the point (-2, 3, 5) in the ratio 1 :
3, then B is:

(A) (-11, 3, 8) (B) (-11, 3, -8) (C) (-8, 12, 20) (D) (13, 6, -13)
Ans. :
a. (-11,3,8)

43. A=(1,-1,2) and B =(2, 3, 7) are two points. If P, O divide AB in the ratios 2 : 3, -2
: 3 respectively then Py + Qy =

(A) =28 (B) 2 (©) 2 (D) =

Ans. :

=38
5
Solution:

P divides line joining A (1, -1, 2) and B (2, 3, 7) in the ratio 2 : 3
o P =224 = T Similarly, Q divides line joining A (1, -1, 2) and B (2, 3, 7) in

d.

243
the ratio -2 : 3
. _ —2x343x-=1
. Qy =T 13— -9

44, If the extremities of the diagonal of a square are (1, -2, 3 and (2, -3, 5), then the
length of the side is

(A) V6 (B) v3 (C) V5 (D) V7

Ans. :
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b. 3
Solution:
Length of the diagonal = /(2 -1)2+ (-3 +2)2+(5-3)2 =/1+1+4 =/6

. . __ Length of diagonal __ /6
.. Length of the side = e = = V3

45. In three dimensions, the coordinate axes of a rectangular cartesian coordinate
system are:

(A) Three mutually parallel lines

(B) Three mutually perpendicular lines

(C) Two mutually perpendicular lines and any two parallel
(D) None of these

Ans. :
b. Three mutually perpendicular lines
Solution:
In three dimensions, the coordinate axes, i.e. X, y and z axes of a rectangular
cartesian coordinate system are three mutually perpendicular lines. The word
rectangular is used to indicate perpendicularity among the axes.

46. An equation of sphere with centre at origin and radius r can be represented as:

(A) X2 +y?+2z%=r (B) X2 +y? +2z2=1r2
(C) x2 +y2+ 72 = 2r2 (D) None of the above
Ans. :

b. x2+y?+z2=r?
Solution:
Sphere is locus of a point in 3D whose distance from a fixed point (center)
is constant (radius)
= /(x—0)* +(y—0)* +(z—0)
=|r |= x* +y* + 22 =r% square both sides.

47. The position vectors of the four angular point of a tetrahedron OABC are (0, 0,
0), (0, 0, 2), (0, 4, 0) and (6, 0, 0) respectively. Find the coordinates of cenroid:

(A) (2%%) (B) (%,1,%) (C) (0, 0, 0) (D) None of these
Ans. :
b. (5,1,2)
Solution:

Angular points of tetrahedron OABC are.

(0, 0, 0), (0, 0, 2), (0, 4, 0), (6, 0, 0) To find the coordinates of the centroid of
the tetrahedron whose vertices are

(X1, Y1, 21), (Xz, Y2, Zz), (X3, Y3, 23) and (X4, Ya, 24) the centroid is
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( X1 +Xe+X3+%y ) ( Y1ty +y3+y, ) ( z1+2Z+23+724 )
4 ’ 4 ’ 4

Now, substituting the values we get
0+-04-04-6 04-04-44-0 0+24-04-0
4 ) 4 : 4

.. The coordinates of the centroid are (%,1, %)

48. The perpendicular distance of the point P(6, 7, 8) from xy-plane is

(A) 8 (B) 7 ()6 (D) 10
Ans. :
a. 8
Solution:

The distance of the point P(6, 7, 8) from the xy-plane is equal to the z-
coordinate of the point.

Here, the value of z-coordinate is 8.

Hence, the correct answer is option (a).

49. Area of quadrilateral whose vertices are (2, 3), (3,4), (4, 5) and (5, 6), is equal to:

(A)O (B) 4 (C) 6 (D) None of these
Ans. :
a. 0
50. The point A(1, -1, 3), B(2, -4, 5) and C(5, -13, 11) are:
(A) Collinear (B) Non-collinear
(C) Do not say anything (D) None of these
Ans. :

a. Collinear

51. Let P(x,y,z) be a point in the first octant, whose projection in the xy-plane is the
point Q. Let OP =~; the angle between OQ and the positive x-axis be ; and the
angle between OP and the positive z-axis be ¢, where O is the origin. Then the
distance of P from the x-axis is :

(A) 7\/1 — sin? ¢ cos? 6 (B) 'y\/l + cos? §sin? ¢

(C) 7\/1 —sin? f cos® ¢ (D) ’Y\/l + cos? ¢sin? @
Ans. : a
P(Xay’z)’Q(XaYaO);XZ +y2 +22 = ’)/2
@ =xi+y

X
X2 +y2

- Z
Xz+y2
x2+y2+2z2

cosf =

cos¢ =

= sin?¢ =
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distance of P from x-axis /y? + z2
= /72 —x2 =>'y\/1— f;—z
= 'y\/l —cos?@sin® ¢

52. The co-ordinates axes are rotated through an angle 135°. If the coordinates of a

point P in the new system are known to be (4,-3), then the coordinates of P in
the original system are

A (

@23 O(23)

%IL
N———"
Sl

17 1
¥ %) ® (37
Ans. : d
(d) P=(zcosh —ysin6, zsinf +ycosf)

— — (=L
=(1F 3 h a3 %)= (5 %)

53. Two fixed points are A(a,0) and B(—a,0). If ZA— /B =20, then the locus of point
C of triangle ABC will be

(A) 22 4+ 3% + 2zytanf = a? (B) 22 —y? + 2zytanf = a®
(C) 22 +y2 + 2zycotf = a? (D) 2?2 —y? 4+ 2zycot§ = a?
Ans. :d

(d) Given ZA—/B=0 = tan(A — B) =tan@ ....(7)

In right angled triangle CDA, tanA = —h

and similarly in triangle CDB, tan B =

Also from (i), 2nitenl — tanp

Substituting the values of tan A and tan B, we get
h? — k* + 2hkcot§ = a?

Hence the locus is 2 — y? + 2zycotd = a? .
Y

a+h

T h, k)

. > X
|—a 08 Q| D Al 2.0

54. Without changing the direction of coordinate axes, origin is transferred to (h,k),

so that the linear (one degree) terms in the equation z2? 4 y? — 4z + 6y — 7 =0 are
eliminated. Then the point (h,k) is

(A) (3,2) (B) (-3,2) (C) (2,-3) (D) None of these

Ans.:c
(c) Putting z ==z’ +h, y=y' +k, the given equation transforms to
?+y? +2'(2h—4)+y'(2k+6)+h* + K —-7=0
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55.

56.

57.

58.

To eliminate linear terms, we should have
2h—4=0,2k+6=0 = h=2, k=-3
ie. (h, k)=(2, -3).

The mid points of three sides of a triangle are (1,2); (-1,1) and (0,3). Area of
this triangle will be (in sq. units)~

(A) 2 (B) 3 (C) 4 (D) 6
Ans.:d

1 2 1
Area=4xz[|-1 1 1||=6

0 3 1

Number of values of X for which the points given by (A+1,1),(2A+1,3) &
(2A+2,2)) are collinear, is-
(A) 0 (B) 1 (C) 2 (D) 4

Ans.:c
A(2+1,1) B@A+1,3) c(2A+2
ase said to be cerlineas if Area (AABC) =0
2y
:% 3 y2 1/=0
T3 Y3

—

A+1 1 1

20+1 3 1/=0

220+2 2x 1

= (z+1)(3—-2)\)—1(82+1—-2X—2)
+1 (42® + 22 — 62 —6) =0
=3A+3-2(N —22+1+42> =4X—6=0
=2X2-3X1-2=0

=22 —4A+A-2=0
a)2z(z—2)+1(x—2)=0
=A=-1/20r2

" polsible values of

Aare2

Area of the triangle formed by points (102,—4),(105,—2) and (103,-3) -
(A)1 (B) 2 (C)o5 (D) 0.25

Ans.:c

Shift origin at (102, —4)

If the vertices of a triangle be (0,0), (6,0) and (6,8) then its incentre will be
(A) (2,1) (B) (1,2) (C) (4,2) (D) (2,4)
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59.

60.

61.

62.

Ans.:c

(c) Let A(0, 0), B(6, 0) and C (6, 8)
Thus¢c=AB=6,a=BC=8 and b=AC =10
Hence incentre

_ [ 8x0+10x6+6x6 8x04+10x0+6x8 _(4 2)
o 8+10+6 ) 8+10+6 A '

Coordinates of the orthocentre of the triangle whose sides are z =3,y=4 and
3r+4y =6 Iis

(A) (0,0) (B) (3,0) (C) (0,4) (D) (3,4)
Ans. : d

(d) Obviously it is a right angled at (3,4). Hence the orthocentre is (3,4)

The incentre of triangle formed by the lines z =0, y =0 and 3z + 4y =12 is

(A) (35 7) (B) (1,1) (€ (1, 3) (D) (5, 1)
Ans.:b

(b)Here a=BC =5,b=AC=4, c=AB=3

H H 0+04+3x4 044x3+0)
Hence incentre is ( SvEr R )— (1,1).

B(0,%)

Sx+4r=18

(0,0) 4 C (4,0)

The orthocentre of the triangleiformed by (0,0), (8,0), (46) is
(A) (4, %) (B) (3,4) (C) (4,3) (D) (=3,4)

'3
Ans.:a
(a) Let the vertices of the triangle be 0(0,0) A(8,0), B(4,6). The equation of an
altitude through O and perpendicular to AB is yz%x and the equation of an
altitude through A(8,0) and perpendicular to OB is 3y = —2z + 16. The two altitudes

intersect at (4,3).

The circumcentre of a triangle formed by the line zy+2z+2y+4=0 and
z+y+2=0Iis

(A) (-1,-1) (B) (0,—1) (C) (1,1) (D) (-1,0)
Ans.:a

(@) zy+2z+2y+4=0...(3)

and z+y+2=0....(3)

from (i) and (i7), zy=0=>2z =y =0
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Vertices of triangle are (—2,0) (0,0) (0,—2)

(In a right angled triangle circumcentre is mid point of hypotenuse)
(—1,-1) is the circumcircle.

(-8,0) (0,0)
L]

(0, -R)

63. Orthocentre of the triangle whose vertices are (0,0) (3,0) and (0,4) is
(A) (0,0) (B) (1,1) (C) (2,2)

(D) (3,3)
Ans. : a

(a) This is a right angled (at origin) triangle therefore orthocentre = (0,0).

64. The incentre of a triangle with vertices (7,1) (-1,5) and (3 +2+/3, 3 +4+/3) is

(A) (3+%,3+%) B) (1+ 5%, 1+ 5%)
(C) (7,1) (D) None of these
Ans.:a

(a) AB=BC=CA=4V5

i.e., given triangle is equilateral.

(In centre of a triangle are same as the centriod when triangle is equilateral)
Hence, incentre = (7_1+3+2*/§ 1+5+3+4ﬁ)

3 ’ 3
~(3+ &3+ %)
AL

(-1,5) B CG +2+43.3 +443)
65. , 5 . .

If the points (z +1,2), (1,2 +2), (m+1 , m+1) are collinear, then x is

(A) 4 (B)0 (C) —4 (D) (b) and (c) both

Ans.:d

(b) Let A= (2+1,2), B=(1,2+2), C= (74, 27)

z+1? z+1

then A, B, C are collinear if area of AABC =0
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x+1 2 1 T —x 0
= 1 zr+2 1|=0= 1 xz4+2 1|=0
1 2 1 1 2 1
z+1 z+1 z+1 z+1
(B — R — Ry)
T 0 0
1 3 9
z+1 z+1
=z (x+3 — H%) =0
= z(z?+3+42z-3)=0
= z%(z+4)=0
= =0, —4.

66. P(2,1),Q(4,-1), R(3,2) are the vertices of triangle and if through P and R lines
parallel to opposite sides are drawn to intersect in S, then the area of PQRS is
(A) 6 (B) 4 (C) 8 (D) 12

Ans.:Db
(b) Since PQRS is a parallelogram with an area which is twice the area of APQR.
2 1 1
Therefore, area PQRS =2.5 |4 -1 1|=4.
3 2
P 5
o R

67. The equations of the sides of a triangle are z+y—5=0;

y—1 =0, then the coordinates of the circumcentre are
(A) (271) (B) (1,2) (C) (2a_2)

z—y+1=0 and

(D) (17 _2)
Ans.: a

(a) Since the triangle'is right angled so the circumcentre will be the middle point of
hypotenuse i.e. (2,1).
Alo,a)

+Hi—x

0=

(4,18

X+lY—-5=0

68. The incentre of the triangle formed by (0,0), (5,12), (16,12) is
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Ans.: a
(a) Obviously a =11, b =20, c =13.
Hence incentre is

11x0420x54+13x16 11x04+20x12+13x12\ .
( 1—;—&-204-_:3 ’ T1+20+;_3 )I'e' (7’9)'
69. Circumcenter of the triangle formed by the liney=z, y=2z andy=3z+4 is
Ans.:b
(b) 2>+ y* =(z+4)*+ (y+8)* = 8x+16y+80=0
and 2* +¢* = (z+2)* 4+ (y+2)* = 4z +4y+8=0
On simplification, we get y = -8 and =z = 6.
70. P(3,1), Q(6,5) and R(z,y) are three points such that the angle PRQ is a right
angle and the area of the ARPQ =5, then the number of such points R is
(A) 0 (B) 1 (C) 2 (D) 4
Ans. :d
(d) In the following figure, the four possible points are seen.

71. In a AABC, the angle bisector BD of /B intersects AC in D. Suppose

BC=2,CD=1 and BD = 12 The perimeter of the AABC is

(A) 5 (B) £ (C) I (D) 15
Ans.: b
(b)
B 34l
We have, cos g = Hm= = 4%/5

.. Length of angle bisector,

__ 2ac B
BD = e COS

_l_<ﬂﬂ.i_
V2 \let2 4./2
c=3

AB __ AD
We know that, =%
AD =13
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. Perimeter of AABC =1+ % +34+2= %

i
# ."\.
R
?lflllr /“);::‘
/ e ™
4 /,-*”j /2 \\1
/_, /! J ) \\\\-. "
%‘ | [y \\‘-\_
R 2 C

72. In a triangle ABC,/BAC =90°;AD is the altitude from A on to BC. Draw DE
perpendicular to AC and DF perpendicular to AB. Suppose AB =15 and BC =25
. Then the length of EF is

(A) 12 (B) 10 (C) 5v/3 (D) 5v/5

Ans.:a

(a)

It is given that in triangle ABC, /BAC =90°,AD is the altitude from A on to BC.
Since, AB=15 and BC =25

AC =+/BC? —AB? = /625 — 225
= /400 = 20
Now, since area of AABC = 3 (BC)(AD)
= 3(AB)(AC)
= 1(BC)(AD) = 1 x 15 x 20
= 25xAD =300
= AD=12
- AEDF is a rectangle, then
EF=AD =12

73. Let ABC be an equilateral triangle with side length a. Let R and r denote the
radii of the circumcircle and the incircle of triangle ABC respectively. Then, as a
function of g, the ratio £
(A) strictly increases
(B) strictly decreases
(C) remains constant

(D) strictly increases for a <1 and strictly decrease for a > 1
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Ans. :c

(c)

For an equilateral triangle ABC having side length a. If R and r are radii of the

circumcircle and the incircle of triangle ABC respectively, then

R = $sec30° :%( ) _%
_a o__a 1 _ a

and r = 2tan30° = & X5 =35

Sl

B

=2, which is independent of a and it is constant.

23

\\
/

74. If coordinates of the points A and B are (2,4) and (4,2) respectively and point M
is such that A— M — B also AB= 3 AM, then the coordinates of M are

A) (5 %) (B) (37) (© (33) D) (4%)
Ans. : a

(a) Since AB=3AM

= AM +MB=3AM = MB=2AM

Hence ratio AM : MB=1 : 2

Therefore the point M (3, ).

75. What is the equation of the locus of a point which moves such that 4 times its
distance from the z-axis is the square of its distance from the origin
(A) 22 +y?> —4y=0 (B) 22 +vy* —4ly|=0 (C)z®>+y*—4z=0 (D) z? +y* —4|z| =0
Ans.: b
(b) Let the required point be (z1, y1).
Then, according to question, 4|y:| = (22 +y3)
==>a] +y] —4 |y =0
Replace (zq, y;) from (z, y), then 2% + y? — 4y =0 is the required locus.

76. If the equation of the locus of a point equidistant from the points (a;,b;) and
(ag,by) is (a1 —as)x + (by — by)y +c =0, then the value of c is
(A) a? —a2+b2 02

(B) 4/af +b2 —a2 b2
(C) (a2 +ad +b2 +b2) (D) 5 (a3 +b5 —af —b])
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Ans. : d
(d) Let (h, k) be the point on the locus, then by the given conditions
(h—a1)* + (k—b1)* = (h—a3)* + (k—b,)?
= 2h (a1 —a2) +2k (b —b2)+a§ +bg —a% —b% =0
= h(a1 —a2)+k(br —b2)+ 1 (a3 +b—a? —b) =0 ...(i)
Also, since (h,k) lies on the given locus, therefore
(a1 —a2)h+ (b1 —b2)k+c=0 ...(i7)
Comparing (7) and (iz), we get
c=73 (a3 +b}—a?—02).
77. The locus of the moving point P, such that 2PA = 3PB where A is (0,0) and B is
(4,-3), is

(A) 5x2 — by? — T2z + 54y +225 =0 (B) 522 — by + T2z + 54y +225 =0
(C) 522 +5y% + 72z + 54y +225 =0 (D) 522 +5y% — 72z + 54y + 225 = 0
Ans. :d

(d) Let P(h, k). Given 2PA =3PB = 4PA? = 9PB>
= 4 (R +k*) =9[(h —4)® + (k+3)?]

= 5h% +5k% — 72h + 54k +225 =0

Hence the locus of point P is given by

5x® +by? — 72z + 54y +225 =0 .

78. The equation of the locus of all points equidistant from the point (4,2) and the

x-axis, is

(A) 22 4+8z+4y—20=0 (B) 22 — 8z —4y+20=0
(C)y? —4y—8z+20=0 (D) None of these
Ans.:b

(b) (z—4)* +(y—2)* =4
= 22 -8z —4y+20=0.
79. A point moves in such a way that the sum of square of its distance from the

points A(2,0) and B(—2,0) is always equal to the square of the distance between
A and B. The locus of the point is

(A) 22 4+y>2—2=0 (B) 22 +y*+2=0 (C)z2+y*+4=0 (D) 22 +y?>—4=0
Ans. :d

(d) (z-2)% +y* +(z+2)* +y* =16

= 22 +y? =4.

80. If the coordinates of a point be given by the equation = =a(1 —cos6), y =asin#,
then the locus of the point will be

(A) A straight line (B) A circle (C) A parabola (D) An ellipse
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81.

82.

83.

Ans.:Db

(b) On eliminating #, we get the required locus.

Since z =a (1 —cosf) = = —a= —acosf ... (¢)

and y = asinf .....(i1)

Now adding the squares of (i) and (ii), we get

z? +y? — 2az = 0, which is equation of a circle.

The locus of a point P which moves in such a way that the segment OP, where O
is the origin, has slope /3 is

(A) z—+3y=0 (B) z+ 3y =0 (C) V3z+y=0 (D) vV3z—y=0
Ans.:d

(d) Slope is given by % =3 = [dy=+3[dz

= V3z—y+c=0

This passes through (0,0), so ¢ =0

Hence the required locus is v/3z —y = 0.

The points (1,1), (0,sec?d), (cosec’d,0) are collinear for

(A) 0 ==1r (B) 0 # 4t (C) 6 =n= (D) None of these
Ans.: b
(b) The given points are collinear, if
1 1 1
Area = % 0 sec20 1|=0
cosec’d 0 1
= 1(sec?6) + 1(cosec?d) — 1(cosec?f.sec?0) =0
1 1 1
= cos20 T sin?§  sin?fcos?d 0
1 1 A
cos?6sin’0  sin’fcos?d 0 = 0=~0

Therefore, the points are collinear for all values of 0, except only § = & because at

0=, sec? = oo.

If A(at?, 2at), B(a/t?, —2a/t) 'and C(a, 0), then 2a is equal to

(A) A.M. of CA and CB (B) G.M.of CA and CB
(C) H M. of CA and CB (D) None of these
Ans. : c

(c) CA=1/(at? —a)® + (2at)* = ay/ (2 — 1)* + 4t2
=ay/ (2 +1+22) =a(1+t%)

m=(z-0) () e (1+3)

2 2 1
2a? (1+42) (1+t—2)

H.M.of CAand CB = = 2a.

a {1+t2+1+ iz]
t
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84.

85.

[ H.M. of zand y = ij‘Z]

Point of intersection of the diagonals of square is at origin and coordinate axis
are drawn along the diagonals. If the side is of length a, then one which is not
the vertex of square is

(A) (av/2,0) ®) (0, ) (© (5,0) (D) (-%.0)

Ans. :a
(a) Obviously, from right angled triangle BOA

OA:OB:%

Hence the vertex (a+/2, 0) is not the vertex of square.
¥

/>:B:_ﬂ:aq.l"2_|'

Ai_aJ'Z-_:{PIr

A

=

I_—aJE:G:C a

DJI_D:—a J'J_I

Two vertices of a triangle are (4,-3) and (-2,5). If the orthocentre of the
triangle is at (1,2), then the third vertex is
(A) (—33,—26) (B) (33,26) (C) (26,33) (D) None of these

Ans.: b
(b) Let third vertex be (k,k). Now slope of AD is =2

h—1"'
; 5+3 _ —4
Slope of BC'is ==, = =

- =5

Slope of BE is 3

ic k=5
And slope of AC is s

Since AD 1 BC = % x St =1
= 3h—4k+5=0....()

Again Since BE L AC = -2 x 22 = 1
==> 3h — 5k +31 = 0.....(i%)

on solving (i) and (i¢) we get h =33,k = 26

3-2
a1
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Hence the third vertex is (33,26).

A(h, k)

(1, 2) e

Q
B(4, -5) D

C(-8,8)

86. The coordinates of the points A,B,C are (z1,y1), (z2,%2), (z3,y3) and D divides
the line AB in the ratio [ : k. If P divides the line DC in the ratio m: k+1, then the
coordinates of P are

(D) None of these

kxy+lzo+maxs lxy+mao+kxs may+koo+lxs
(A) k+l+m ) (B) l+m+k ) (C) m+k-+1 ’
ky, +ly, +my, ly; +my,+kys my; +kyy+lys
k+l+m +m+k m+k+1
Ans. : a
. . leo+k ly,+k
(a) Coordinates of D will be ( “”‘ﬁk"”l, y2l+kyl>

Now again, DC is divided by P in m: k+1.
Then the coordinates of P will be given by

mz3+lm2+kz1 my3+ly2+ky1
k+l4+m k+lH+m

() (=) (eys)
Tb 5 5 ¢

87. Let A(h,k), B(1,1) and C(2,1) be the vertices of a right angled triangle with AC as
its hypotenuse. If the area of the triangle is 1 square unit, then the set of values
which 'k’ can take is given by
(A) —1,3 (B) =3,—2 (C) 1,3 (D) 0,2

Ans.:a

Now, AB = /(1 —h)2 +(1 —k)?
BC=,/(2-1)2+(1-1)?

and CA=./(h—2)>+(k—1)?

From Pythagoras theorem, AC? = AB? + BC?
=4+4+h?—4h+k?+1-2k
=h*+1-2h+k*+1-2k+1

= b—4h=3-2h

h=1

Now, given that area of triangle is 1




Then, area (AABC) = 3 x ABx BC
=1=3x/1-hr2+(1-k? x1
> 2= /T=nP + TP
=2=4/(k—1)? [fromEq. (i)]
=4=kK+1-2k
=k*—2k—-3=0
= (k—3)(k+1)=0

k=-1,3
Thus, the set of values of kis {-1,3}

88. Let A(2,—3) and B(—2,1) be vertices of a triangle ABC. If the centroid of this
triangle moves on the line 2z + 3y =1, then the locus of the vertex C is the line

(A) 3z —2y=3 (B) 2z —3y="7 (C)3z+2y=5 (D) 2z +3y =
Ans. :d
Let the third vertex be (zq, ;) then

Centroid (G) = (””1+2‘2 yl*?’*l)

3 ) 3
; z1 Yy1—2
ie., G (?, 3 )
Given, centroid of triangle moves on the line
2z +3y =1

-2 (%)+3<yl3‘2) —1 ie., 2z, +3y =9
Locus of (z1, ;) is 2z +3y =9.

’ b
Clix w

(2, —2)4 B2, 1)

89. Locus of centroid of the triangle whose vertices are (acost,asint), (bsint,—bcost)
and (1,0), where t is a parameter; is

(A) (32 — 1)+ (3y)* =a® - 1? (B) (3z —1)% + (3y)? = a® + b
(C) (3z +1)* + (3y)*> =a® +b* (D) (3z+1)? + (3y)? = a® — b*
Ans.:b

(b) 3h =acost +bsint + 1, 3k = asint — bcost
a® +b% = (3h —1)? + (3k)?
(3z —1)2 + (3y)? = a® +b%.
90. The locus of the mid-point of the distance between the axes of the variable line
zcosa +ysina = p, where p is constant, is

(A) 2% +y* = 4p° (B) 5+ =1 (C) 2% +42 =4 D) L+L=2=

p? P 2 2

8
<
hsi

9




91.

92.

Ans.:b

(b) The straight line zcosa+y sina =p meets the z-axis at the point 4 (=-,0) and

cosa !

the y-axis at the point B (0, =2=). Let (h,k) be the coordinates of the middle poi
of the line segment AB.

Then, h=-—L— and k= —2

2 cosa 2 sina
= cosa =< and sina =L
~ 2h — 2%
.9 2 P’ P’ 1
= sin‘a+ cos‘a = — + — =
4h? 45?

Hence locus of the point (h,k) is 2 + -5 = ;.
To remove zy term  from the  second degree equation

5z% +8zy +5y* +3x+2y+5=0, the coordinates axes are rotated through an
angle 6, then 6 equals:-

(A) m/2 (B) /4 (C) 37/8 (D) 7/8
Ans.: b

xAz? + 2hxy + By? + 29z +2fy+c =0
To eliminate zy tem ¢

_ _2h
:>\tan20—A—_ﬁ
— tan—1( 2
20 = tan (AfB)
_ 1 -1 2
f = 5tan (Aan)

_1y..-1(_8
== Etan (m)
1 _
= stan™"(o0)
_1
0= 5 X %
o=2

If the axes be rotated through an angle I in the clockwise direction with

respect to (0,0) the point (4,2) in the new system was formally-

(A) (2++/3,-2v/3-1) (B) (=23 +1,2++/3)
(C) (2++3,-2v3+1) (D) (2—+3,—-2v3-1)
Ans. : c
T Yy
—V3
4 |1/2 12
2 v/3/2 1/2
z=4(3)+2(%) =2+v3

nt




93. A point moves in the z—y plane such that the sum of its distances from two
mutually perpendicular lines is always equal to 3. The area enclosed by

the locus of the point is- ............... unit?

(A) 18 (B) 45 (C)9 (D) None of these
Ans.:a

|z + [y| =3

shows square
and area of square ABCD
=4 (are of AOAB)

=4x 3 x3x3=18 unit?
P xty=3

94. Let A(2,3) and B(—4,5) are two fixed points. A point P moves in such a way
that APAB = 12 sq.units, then its locus is :-

(A) 2% + 62y + 9y> + 22z + 66y — 23 =0
(B) z2 + 6xy + 9y% + 222 + 66y + 23 =0
(C) 22 + 6zy + 9y — 222 — 66y — 23 =0
(D) none of these

Ans. : c

Let, P = (z,y)

A=(2,3) and B=(—4,5)

- Ar.(APAB) =12 sq. units

— 2|z(3—5)+2(5 —y) —4(y —3)| =12
= |—2¢+10—-2y—4y+12[=24

— | -2z —6y+22|=24

= 2z 46y —22 = +24

=z +3y—11=+12
—z+3y—23=0orz+3y+1=0
Hence, the locus is (z +3y —23)(z+3y+1) =0
— 2% + 6zy + 9y® — 222 — 66y —23 =0

95. Area of the triangle formed by the lines y? — 92y + 182> =0 and y =9 , is

sq. unit

(A) 27 (B) 13.5 (C) 6.75 (D) 3.375




96.

97.

98.

Ans.: c

Put y =9 in given pair of straight lines
1822 — 81z +81 =0

= =23, %

So, we have three vertices (0,0),(3,9)
and(%,Q)

Hence A =2

The area enclosed by the graphs of |z +y|=2 and |z| =1 is
(A) 2 (B) 4 (C)6 (D) 8

Ans. :d

|z +y| =2

=z +y=2I2

lz| =1

=x==1

From the fig, attached, the resultant fig., is a parallelogram having vertices (-1,3),
(1,1).(1,3)

and (-1,-1)

Therefore,

BP =2 units

BC =4 units

Therefore,Area of parallelogram ABCD =BP x BC =2 x4 =8 sq. units.
Hence the correct answer is (D)8.

If a,8,7v are the real roots of the equation z3—3pz?+3gz—1=0, then the

centroid of the triangle whose vertices are (a, i),(ﬂ,%) and (7,%)

(A) p,—q (B) (-p,9) (C) (p,q) (D) (Z,2)
Ans. : c
The centroid of the given triangle is the point (0‘+§+’r’ F*g*:) _

(%, B202) — (p,q)

[-a+B+v=3p,aB+pfy+ya=3qaB+pfy+ya=3g¢apy=1]

The orthocentre of a AABC is 'B’' and circumcentre is S(a,b). If A is origin then
coordinate of C is-

(A) (2a,2b) (B) (£,3) (C) (Va2 +b2,0) (D) None of these
Ans.:a
x+0




Cix.y)

A(0,0)

99. The coordinates of the foot of the perpendiculars from the vertices of a triangle
on the opposite sides are (20,25),(8,16) and (8,9). The orthocentre of the
triangle lies at the point-

(A) (5,10) (B) (15,30) (C) (10,15) (D) (50,—5)
Ans.:c

Let ABC be the triangle and D, E, F represent the

given points respectively, then DEF is the pedal

triangle. From geometry we know that orthocentre of the triangle ABC is the
incentre

of the pedal triangle DEF. If O(h,k) denotes the
orthocentre of the triangle ABC, then from ADEF.

DE = /(20 — 8)2 + (25 — 16)2 =+/12° +9%> =15
EF =7 and FD = 20

so that

h — 20x8+7x20+15x8 _ 160+140+120 _ 1
7+15+20 42

and k — 20x164+7x25+15x9 15

7+15+20

100. If A, is the area of the triangle formed by the centroid and two vertices of a

triangle, A, is the area of the triangle formed by the mid-points of the sides of
the same triangle, then A; : Ay =

(A) 3:4 (B)4:1 (C)4:3 (D) 2:1
Ans. : c

Let A (x1,y;),B (x2,y,) and C(xs,y;) be the vertices
of a AABC, and let G be its centroid. Then, A; = Area of AGBC

= A, = £, where A is the area of AABC




A, = Area of triangle formed by the mid-points of the sides
= AQ = %A
A1 A =4:3
101. Number of straight lines that can be drawn from (2,5) which make a triangle of
area 24sq. units with the coordinate axes is
(A) 1 (B) 2 (C)3 (D) 4
Ans. : d

Without loss of generality, let us draw lines from (2,5) then the line which has
minimum area is the one where (2,5) is the mid-point

Amin = 3 x4 x10=20
. there will be two such lines in the I* quadrant one line in IT quadrant and one
line in IV quadrant = Total lines =4

102. 1f the line y = v/3z cuts the curve z* + az’y +bxy +cx +dy+6=0 at A, B, C and
D, then value of OA.0OB.OC.OD is, (where O is origin)
(A)a+b+c (B) 2¢%d (C) 96 (D) 6
Ans. : c

Coordinates of any points lying on the line

y = v/3z will be ( ”Vg)

2772

If the given line intersects the curve
x* +ax’y +bxy +cx+dy+6 =0, then

4 r3\/§ brzﬁ dr\/g .
ETta—S +t—F+5+—5-+6=0

r +132a4/3 4+ 1r24b\/3 +r8(c+dv/3) + 96 =0
Ir1Irorgry = 96
hence OA-OB-OC-0OD =96

103. An insect is resting on the graph paper at a point A(3,2). Now it starts moving
towards west direction and covers a distance of 4wunits and then it turns
towards south and covered a distance of 3units and reaches at point B then
the polar co-ordinates of point B will be :-

(A) (6v2,%) (B) (v2,31) (C) (\/5, ;?nr) (D) None of these

Ans. : (C) (v2, =)

* Answer the following questions in one sentence. [1 Marks Each] [12]

104. Name the octants in which the following points lie:
(11 21 3)! (41 -2: 3)1 (4: -21 _5)1 (41 21 -5)1 (-4: 21 _5)1 (-41 2! 5)! (-31 -11 6)! (-21 _41 -7)

Ans. :

105. Find the distance between (-1, 3, -4) and (1, -3, 4) pairs of points.




Ans. : Let A(-1, 3, -4) and B(1, -3, 4) be two points. Then

AB= \/[1 —(-1)]* 4+ (-3-3)%+[4—(—4)]? [using distance formula]
=/4+36+64 =104 =226

106. Find the distance between (2, -1, 3) and (-2, 1, 3) pairs of points.
Ans. : Let A(2, -1, 3) and B(-2, 1, 3) be two points. Then

AB= \/(—2 —2)®+[1—(-1)]*+(3-3)*> [using distance formula]

=22 1412+ (3-3)
=416 +4+0 =+/20 =2/5 units
107. Find the octant in which the points (-3, 1, 2) and (-3, 1, - 2) lie.
Ans. : The point (-3,1, 2) lies in the 2nd octant
and The point (-3, 1, - 2) lies in octant VL
108. Find the coordinates of the point which divides the line segment joining the
points (1, -2, 3) and (3, 4, -5) in the ratio 2 : 3 internally.

Ans. : Let P (x, y, z) be the point which divides the line segment joining A(1, - 2, 3)
and B (3, 4, -5) internally in the ratio 2 : 3. Therefore

_2(3)+3(1)
2+3

_2(4)+3(-2)

_ 9 2(—5)+3(3)
—5J T 7 213 23

2+3

109. Find the coordinates of a point equidistant from the origin and points A(a, 0, 0),
B(0, b, 0) and C(0, 0, c).

Ans. : Let the point be P(x, y, z).
Now, PO = PA

VX207 +(0-27 =@ %7+ 0y + (02
=x>+y?+22 =a? —2ax+x% Fy?+2°

=2z2= — ‘71 [using section formula]

e

Thus, the required point is (%,%,

o

= 0=a? —2ax
=>x=73
Also, PO = PB

JO—7 0=y +0-27 = (0-x7+(b-y)7 +(0—2)
= x> +y2 +22 =x% —2by +y? + 2

= 0 =b? — 2by
=y=2
Again, PO = PC

VO 03P+ 0-97 =/O0- 0+ 037+ 2P
=x2+y2+22=x2+y2+c?—2cz+ 7
=0=c?—2cz




—_
=z=3

Hence, the coordinates of the point is (g,%,g)

110. Find the image of:
(- 2, 3, 4) in the yz-plane.
Ans. : (2, 3, 4)
111. If the origin is the centroid of a triangle ABC having vertices A(a, 1, 3), B(-2, b -5)
and C(4, 7, c) find the values of a, b, c.
Ans. : We have A(a, 1, 3), B(-2, b, -5) and C(4, 7, c)

Now,

a—2+4 14+b+7 3—5+c __
5 =0, —5—=0and 45— =0

=a=-2,b=-8andc=2

112. Determine the point on yz-plane which is equidistant from points A(2, 0, 3), B(0,
3,2) and C(0, 0, 1).
Ans. : The coordiante of x point on yz-plane is 0
Let the point be P(0, y, z).
Now, PA = PB
V(2-024+0-y)2+B-2)?2 =,/(0-02+B-y)?2+((2—2)?
=44y 4962422 =9 —6y+y> +4—4z+7°
= —6z = —6y — 4z

=3y—z=0...(Q)

Also, PA = PC

V(2-024+0-y)2+B-2)?2 =,/(0-02+(0—-y)?2+(1—2)?
=44y 4962422 =y> +1— 22422

=13 —-6z=1—2z

= —4z =-12

= z=3...(i

Solving (i) and (ii), we get

y=1

Hence, the coordinates of the pointis (0, 1, 3).

113. Find the image of:
(-5, 4, -3) in the xz-plane.
Ans. : (-5, -4, -3)

114. Find the ratio in which the line segment joining the points (2, 4, 5) and (3, -5, 4)
is divided by the yz-plane.
Ans. : Let the yz-plane divide the line sgement joining the points (2, 4, 5) and (3, -5,
4)inm:1.
Now, we know that on yz-plane the coordinate of x is 0.




. mx3+1x2 0
m+1 o

=3m+2=0

=m= —%
Hence, yz-plane divide the line sgement joining the points (2, 4, 5) and (3, -5, 4) in 2
: 3 externally.

115. Write the coordinates of third vertex of a triangle having centroid at the origin
and two vertices at (3, -5, 7) and (3, 0, 1).
Ans. : Let the coordinates of third vertex be (xq, y1, Z1)

Now,

x+3+3 y;+5+0 z+7+1
xS g WD g apg 2T g

=x; =—6,y, =5andz; = -8
Hence, the coordinates of third vertex of a triangle is (-6, 5, -8).

* Given section consists of questions of 2 marks each. [22]
116. Show that the points (-2, 3, 5), (1, 2, 3) and (7, 0, -1) are collinear.
Ans. : Let A(-2, 3,5), B (1, 2,3) and C(7, 0, -1) be three given points.
Then AB = \/(1+2)2+(2—3)2+(3—5)2 =V9+1+4 =14
BC=/(T-1)*+(0-2)% +(~1-3)® =36 74716 = V56 =2y/14

AC=/(1+2)* +(0-3)% +(~1-5)* = VEI+ 9436 = 126 = 3y14
Now AC = AB + BC
Therefore,A,B,C are collinear.

117. Find the equation of the set of points which are equidistance from the points (1,
2,3) and (3, 2, -1).

Ans. :
Let a point P(x, y, z) be equidistant from the points A(1, 2, 3) and P(3, 2, -1).

Then, PA=/(z —1)2 + (y—2)? + (2 — 3)?

[-.- distance = \/(a:l —:1:2)2 + (y1 —)? + (=1 —z2)2]
= \/x2—2x+1+y2—4y+4+22—6z+9
and PB=+/(z —3)? +(y —2)% + (2 +1)?

[+ distance = \/(ml — )2+ (g —12) 2 + (21 — 22) 7]
=22 —6z+9+y> —4dy+4+22+22+1

= \/w2+y2—|—22 —b6r —4y+2z+14
According to the question, PA = PB

co/TR+y? 422 — 20— 4y — 62+ 14
=22 +y2+22— 6z —4dy+22+14




Plxy.z)

A(1.2,3) B(3.2-1)
On squaring both sides, we get
X2 +y?+22-2x-4y-62+14=x2+y? + 72 -6x-4y + 2z + 14
=4x-8z=0
= X - 2z = 0 [dividing both sides by 4]
118. If the origin is the centriod of the triangle PQR with vertices P(2a, 2, 6), Q(-4, 3b,
-10) and R(8, 14, 2c), then find the values of a, b and c.

Ans. : Here P(2a, 2, 6), Q(—4,3b,—10) and R(8, 14, 2c) are vertices of triangle PQR.

.. Coordinates of centriod of APQR is (2“*3‘”8, 2+3§+14’ 6*1§+20)

3 3 ?* 3
But is it given that coordinates of centroid is (0, 0, 0)

2l —0=2a+4=0-a=-2

2 —0=3b+16=0=b=="

2l=0=2c-4=0=c=2

_ (2a+4 3b+16 2c74>

119. Find the coordinates of a point on y-axis which are at a distance of 54/2 from the
point P(3, -2, 5).

Ans. : Let Q (0, y, 0) be any point on y-axis.

PQ=1/(0-3)*+(y+2)*+(0-5)°
=/9+y2+4+4y+25 =,/y?+4y+38
But \/y2 +4y +38 =52

Squaring both sides, we have

y2 + 4y + 38 = 50

=y2+4y-12=0
= (y-2)(y+6)=0
=y=2-6
Thus coordinates of point Q are (0, 2, 0) and (0, -6, 0)
120. A point R with x-coordinate 4 lies on the line segment joining the points P(2, -3,
4) and Q (8, 0, 10). Find the coordinates of the point R.
[Hint Suppose R divides PQ in the ratio k : 1. The coordinates of the point R are

: 8k+2 —3 10k+4
given by ( k+1 0 k+12 k+1 )]

Ans. : Let R (4, y, z) be any point which divides the join P(2, -3, 4) and Q (8, 0, 10) in
the ratio k : 1 internally.

) . o ((8k+2 -3 10k+4
.. Coordinates of R is <—k+1 VR Rl )




121

122.

123.

124.

But x coordinate of Ris 4

. 8k
2 —4= 8k+2=4k+5=k=;

= =3 =3 _
LY =7 =5 =2
71

Thus coordinates of R is (4, -2, 6).

. In Fig, if P is (2,4,5), find the coordinates of F.

A

{]'W 34

X
Ans. : For the point F, the distance measured along QY is zero.
Hence,, the coordinates of F are (2,0,5).

The centroid of a triangle ABC is at the point (1, 1, 1). If the coordinates of A and
B are (3, -5, 7) and (-1, 7, - 6), respectively, find the coordinates of the point C.

Ans. : Let the coordinates of C be (X, y, z) and the coordinates of the centroid G be

(1,1, 1). Then
a:—i-g—l:l, = x=1
y—5+7 _
s—=L=y=1
Z'f‘7—6:1,:> Z=2

3
Hence, coordinates of C are (1, 1, 2).
The coordinates of a point are (3, -2, 5). Write down the coordinates of seven
points such that the absolute values of their coordinates are the same as those
of the coordinates of the given point.

Ans. : The seven coordinates are as follows:
(-3, -2, -5)
(-3, -2, 5)
(3, -2, -5)
(-3,2,-5)
(3,2,5)
(3,2, -5)
(-3,2,5)

Given that P(3, 2, -4), Q(5, 4, -6) and R(9, 8, -10) are collinear. Find the ratio in
which Q divides PR.




125.

126.

127.

Ans. : P(3, 2, -4), Q(5, 4, -6) and R(9, 8, -10)

PQ=+\4+4+4 =23

QR =+/16 +16 + 16 =4+/3

PQ:QR=1:2

Find the third vertex of triangle whose centroid is origin and two vertices are (2,
4, 6) and (0, -2, -5).

Ans. : Let the third or unknown vertex of AABC be A(x, Y, z).
Other vertices of triangle are B(2,4, 6) and C(0, -2, -5).
The centroid is G(0, 0, 0).

. (0 0 O) — <2+0+X 4—2+y 675+z>

3 73 ' 3
On comparing coordinates, we get,

24x _ o 24y 14z
- =0, =0and =5 =0

=>x=—-2,y=-2andz=-1

Show that if x2 +y2 =1, then the point (x, Vy4/1 — %2 —y2) is at a distance 1 unit
from the origin.

Ans. : Given that, x> +y? =1

.. Distance of the point (x, ¥, 4/1—x2 —y2) from origin is given as

d:\/x2+y2+(\/1—x2—y2)2 :\/X2+y2—{—1—xz—y2 =1

Given section consists of questions of 3 marks each. [69]

If A and B be the points (3, 4, 5) and (-1, 3, -7), respectively, find the equation of

the set of points P such that PAZ + PBZ = k2, where k is a constant.

Ans. : The equation of the set of points P such that PA2 + PB2 = k2, where k is a
constant

Given: The points A (3, 4, 5) and B (-1, 3, -7)
=X1=3,¥y1=4,21=5,x=-1,y,=3,2,=-7,

PAZ + PB? = k? ...(i)

Let the point be P (x,y, z).

Now, by Distance Formula, we know that the distance between two points P (xq, y1,

21) and Q (xp, Y2, 25) is given by PQ = \/(x2 —x1)* + (v, — y1)* + (22 — )
So,PA=,/3-x)2+(4-y)?+(5—2z)?

And PB = /(-1 —x)2 + (3 —y)? + (-7 — z)?

Now, substituting these values in (i), we have

[(3-x)2+ (4-y)2 + (5-22] + [(1 -2 + (3-yP2+ (7 - 2)2] = K2




= [(9 + x% - 6x) + (16 + y2 - 8y) + (25 + 22 - 10z)] + [(1 + X2 + 2x) + (9 + y? - 6y) + (49
+ 22 + 142)] = k2

=9+ X2 -6X+16+y2 -8y +25+22-102+1+x2+2x+9+y2 -6y +49 + 22+ 14z =
k2

= 2x2 + 2y2 + 272 - 4x - 14y + 4z + 109 = k2

= 2x% + 2y2 + 272 - 4x - 14y + 4z = k%2 - 109

=2 (x2+y2+272-2x-7y+2z) = k?-109

k*—109
2

128. Are the points A(3, 6, 9), B(10, 20, 30) and C(25, -41, 5), the vertices of a right-
angled triangle?
Ans. : Given: A(3, 6, 9), B(10, 20, 30) and C(25, -41, 5),
According to the distance formula, we have
ABZ = (10-3)2+(20-6)%+(30-9)2
= 49 + 196 + 441 = 686
BC2 = (25 - 10)2 + (-41 - 20)2 + (5 - 30)2
=225+ 3721 + 625 = 4571
and CA2=(3-25)2+ (6 +41)2 + (9 - 5)2
=484 + 2209 + 16 = 2709

We observe that, CAZ + AB2 £ BC2
Hence, the AABC is not a right angled triangle.

= X2 +y2+72-2x-Ty +2z =

129. Find the ratio in which the line segment joining the points (4, 8, 10) and (6, 10,
-8) is divided by the YZ-plane.

Ans. : Let YZ-plane divides the line segment joining the points A(4, 8, 10) and B(6,
10, -8) at P(x, y, z) in the ratio k: 1. Then, the coordinates of P are

446k 8410k 10-—8k
k+17 Ek+1 7 k+1

l coordinates of internal division, ]

MITy+MoT;  MaYotMalY; myze+tmy2z
mi+my 7 mi+me ) my4me

Since P lies on the YZ-plane, its x-coordinate is zero,

H 4+6k 2
|.e.,—k+1_0 = k= s

Therefore, YZ-plane divides AB externally in the ratio 2:3.

130. The mid-points of the sides of a triangle ABC are given by (-2, 3, 5), (4, -1, 7) and
(6, 5, 3). Find the coordinates of A, B and C.
Ans. : Given mid-points D(-2, 3, 5), E(4, -1, 7) and F(6, 5, 3)
Assume D is mid-point of AB, E is mid-point of BC
F is mid-point of CA




A(x1, y1, 21), B(x2, y2, 22) and C(x3, y3, Z3)

From mid-point formula, we get following equations
X1+ Xy =-4; Xp+X3=8; X3+ X1 =12
Y1+Y2=6;y,+Yy3=-2,y3+y1 =10
21+2=10;2p+23=14,23+21=6

Solving above set of equations we get

A=(0,9,1)
B=(4,-39)
C=(12,1,5)

131. The vertices of the triangle are A(5, 4, 6), B(1, -1, 3) and C(4, 3, 2).The intenal
bisector of angle A meets BC at D. Find the coordinates of D and the length AD.

Ans. : We know that angle bisector divides opposite side in ratio of other two sides
= D divides BC in ratio of AB : AC

A(5, 4, 6), B(1, -1, 3) and C(4, 3, 2)

ABy16+25+9 =+/50 =512

ACYT+1+16 =18 =3v2

AB:AC=5:3=m:n

mx2+nx; mMy+Ny; mza+nzi
D(x,y,2z) = ( )

m+n ? m+n ’ m+n
Substitute values form:n=5:3,
(x1, y1. 21) = (1, -1, 3)
(X2, Y2, 25) = (4,3, 2)

— (23 3 19
D=(%34)

(%) e (-9 o)

/177420 +29?

>

D=

-

28944004841

qﬂ%

V1530
8

132. Find the ratio in which the line joining (2, 4, 5) and (3, 5, 4) is divided by the yz-
plane.

Ans. :

yz plane means x =0
Given (2, 4, 5) and (3, 5, 4)
assume ratio to be m: n

lets equate x - term

_ 3m+2n
0= m+n

3m = -2n




m:n=-2:3
which means yz plane divides the line in 2 : 3 ratio externally

133. Determine the point on z-axis which is equidistant from the points (1, 5, 7) and

(5,1, -4).

Ans. :

Let P(0, 0, z) be the equidistant from Q(1, 5, 7) and R(5, 1, -4).
So

(PQ)2= (PR)Z = (0-1)2+ (0-5)2+(z-7)2=(0-5) + (0-1)2 + (z + 4)2
=1+25+(2-7)2=25+1+(z+4)?

=26+72+49-142=26+272+82+ 16
= -14z2 -8z =16 - 49
= -227 = -33

—33
—22
3

=Z=7

Required point = (0, 0, %)

=z =

134. A cube of side 5 has one vertex at the point(1, 0, -1) and the three edge from
this vertex are, respectively, parallel to the negative x and y axes and positive z-
axis. Find the coordinates of the other vertices of the cube.

Ans.:Let P = (1,0, -1)

The length of each side of the cube is 5.

The three edges from vertex of the cube are drawn from P towards the
negative x and y axes and the positive z-axis.

Therefore, the coordinates of the vertex of the cube will be as follows:
x-coordinate =1, 1-5=-4,ie.1, 4

y-coordinate =0, 0-5=-5,i.e.0, -5

z-coordinate =-1,-1+5=4,ie.-1,4

Hence, the remaining seven vertices of the cube are as follows:

(1,0, 4)
(1,-5,-1)
(1, - )
(-4 0 1)
(-4, -5, 4)
(-4, -5, -1)
(

4,0, 4)

135. If the points A(3, 2, -4), B(9, 8, -10) and C(5, 4, -6) are collinear, find the ratio in
which C divides AB.

Ans. : A(3, 2, 4), B(9, 8,-10) and C(5, 4, -6)
— VE+474 =23




AB =+/36+36 +36 =63

BC =416 +16 +16 =4+/3
AC:BC=1:2

136. Find the distances of the point P(-4, 3, 5) from the coordinate axes.

Ans. :

IMAGE

Let PQ be the perpendicular to the xy-plane and QA be perpendicular from Q to
the y-axis.

PA will be perpendicular to the x-axis

Also, QA = |3]| and PQ = | 5]

Now, distance of P from the x-axis:

PB = 4/BQ’ + QP?

=37 +58
=49+25 =34
Similarly,

From the right-angled APAQ.
distance of P from the y-axis:

PA = ,/AQ* + QP?

= /(A7 + )

=16+ 25 =41

Similarly, the length of the perpendicular from P to the z-axis = /(—4)? + (3)2
=V16+9

=425 =5

137. A point C with z-coordinate 8 lies on the line segment joining the points A(2, -3,
4) and B(8, 0, 10). Find its coordinates.

Ans. :

z-coordinate 8

A(2, -3, 4) and B(8, 0, 10)

DR's of AB = (6, 3, 6)

DR'sof BC=(x-8,y-0,8-10)

Given A, B, C lie on same line

So values of DR's should be proportional

x=8 _ ¥y _ 810
6 ~— 3 6
Sox=6,y=-1

point is (6, -1, 8)

138. Prove that the triangle formed by joining the three points whose coordinates
are (1, 2,3),(2,3,1) and (3, 1, 2) is an equilateral triangle.




Ans. :
Let the triangle formed be AABC

(AB)=+/(1-2)2+(2-3)2+(3—1)2
=PI P

= 4/6 units
BC=,/(2-3)2+(3—-1)2+(1—2)2
=V (-1 +(2)? +(-1)?

= /6 units
AC=+/(1-3)2+(2-1)2+(3—2)?
= /(2P (1P + (1)

= /6 units

since, AB = BC = CA

So, AABC is an equilateral A

139. Find the point on y-axis which is equidistant from: the points (3, 1, 2) and (5, 5,
2).

Ans. :
Let P(0, y, 0) be a point on y-axis which is equidistant from Q(3, 1, 2) and R(5, 5, 2).
So
(PR)? = (PQ)? = (0-5)2+(y-5)2+(0-2)2=(0-3) +(y-1)%+ (0 + 2)?
=25+y2+25-10y+4=9+y2+1-2y+4
=-10y + 2y = 14 - 54
=-14z2 -8z =16 -49
= -8y = -40
=>y= 5
so, the required point is (0, 5, 0)
140. Find the centroid of a triangle, mid-points of whose sides are (1, 2, -3), (3, 0, 1)
and (-1, 1, -4).

Ans. :
(1,2,-3),(3,0,1) and (-1, 1, 4)
Centroid of Traingle is given by

3 3 . 3
We know that
X]+Xy=2

(X1+X2+X3 Y1+y2+ys 21+Zz+23>

Xy + X3 = 6
X1+ X3 =-2
Adding all gives = 2(xq + X, + X3) = 6

SO X1+ Xy + X3 =3




141.

142.

143.

144.

similarly, y +y, +y3=3; 21 +2, +23=-6
Centroid = (1, 1, -2)

Show that the three points A(2, 3, 4), B(-1, 2, -3) and C(-4, 1, -10) are collinear and
find the ratio in which C divides AB.

Ans. : If points are collinear then all points lie on same line
and DR's should be proportional

A(2, 3, 4), B(-1, 2, -3) and C(4, 1, -10)

DR's of AB=(3,1,7)

DR's of BC= (3,1, 7)

So A, B, C are collinear

Length of AC = /36 +4+196 = /236

Length of AB =/9+1+49 =+/59

RatioisAC: AB=2:1

So C divides AB in ratio 2 : 1 externally

Find the points on z-axis which are at a distance /21 from the point (1, 2, 3).

Ans. :
Let P(0, 0, z) be at a distance of v/21 from Q(1, 2, 3)
So

PQ=,/(0—1)2+(0—2)% + (z—3)?
V21 = /)2 +(2)2 + (z— 3)2

21 — 5 = (z — 3)2
16 = (z — 3)2
z—3 =214

z—T7andz— —1
So, the required points are (0, 0, 7) and (0, 0, -1)

The centroid of a triangle ABC is at the point (1, 1, 1). If the coordinates of A and
B are (3, -5, 7) and (-1, 7, -6) respectively, find the coordinates of the point C.

Ans. :

Given Centroid (1, 1, 1)
A(3, -5, 7) and B(-1, 7, -6)
Equating terms, we get

_ 3—14x3
1= 3

o —5+T7+y3
1= 3
1 — 7—6+2z3

3
(X3aY3az3) = (1a172)
A(1, 2, 3), B(0, 4, 1), C(-1, -1, -3) are the vertices of a triangle ABC. Find the point
in which the bisector of the angle /BAC meets BC.




Ans. :

A(1, 2, 3), B(0, 4, 1), C(-1, -1, -3)

Angle bisctor at A divides BC in ratio of AB : AC
AB=,1+4+4 =3

AC=+14+9+36 =7

Assume D divides BC

m:n=3:7

soD — (—3 25 —2)

10°10° 10

145. Find the ratio in which the sphere x2 + y2 + z2 = 504 divides the line joining the

points (12, -4, 8) and (21, -9, 18).

Ans. :

(12, -4, 8) and (27, -9, 18)

Assume point P is dividing line in A: 1 ratio, we get

P— 270+12 -9 +—4 18)1+8
o A+1 7 A+1 7 A+l

P lies on Sphere, so substitute in Sphere equation
x2 +y2 + 72 =504
9(9N+4)2 + (9IX+4)2 +4(9X+4)2 =504(A +1)2

7292 4+ 8122 4 32422 + 648\ + T2\ + 288\ + 144 + 16 + 64 = 504)\2
+ 1008\ + 504

(1134 — 504) A% + (1008 — 1008)\ + 224-504 = 0
630)\2 = 280

A2 =
A=2:3

© [

146. Planes are drawn parallel to the coordinate planes through the points (3, 0, -1)
and (-2, 5, 4).
Find the lengths of the edges of the parallelopiped so formed.

Ans. :

IMAGE

LetP =(3,0,-1),Q =(-2,5, 4)

PE = Distance between the parallel planes ABCP and FQDE

= |4 + 1| = 5 (These planes are perpendicular to the z-axis)

PA = Distance between the parallel planes ABQF and PCDE

= |-2 - 3| =5 (These planes are perpendicular to the x-axis)
Similarly, PC=15-0| =5

Thus, the length of the edges of the parallelepiped are 5,5 and 5

147. Find the ratio in which the line Segment joining the points (2, -1, 3) and (-1, 2, 1)
is divided by the plane x +y + z =5.




Ans.: (2,-1,3) and (-1, 2, 1)

X+y+z=5

Assume plane divides line in ratio A: 1

so point P which is diving line in A: 1 ratio is

p_ (A2 21 M3
—\ M1 ¥

P lieson planex+y+z=15
A+24+220-1+A+3=5A+5
IN=—1=A=-1:3

So plane diving line in 1 : 3 ratio externally

148. Let A(2, 2, -3), B(5, 6, 9) and C(2, 7, 9) be the vertices of a triangle. The internal
bisector of the angle A meets BC at the point D. Find the coordinates of D.

Ans. : Let the coordinates of D be (x, Y, z).
AQ2,2,-3)

B D C
(5,6,9) (X,¥,2) 2,7,9)

AB=,/(5-2)2+(6—-2)2+(9+3)2 =+9+16+144 =+/169 =13
AC=,/2-22+(7T-2)2+(9+3)? =+0+25+144 = /169 =13

Thus, ABC is isosceles triangle with AB = AC.

So, angle bisector AD bisects BC or we can say that D is mid-point of BC.

D= (52,50,5) = (4.300)
149. Prove that the points (0, -1, -7), (2, 1, -9) and (6, 5, -13) are collinear. Find the
ratio in which the first point divides the join of the other two.
Ans. : Let the given points are A(0, -1, -7), B(2, 1, -9) and C(6, 5, -13)
AB=,/(2-02+(1+1)2+(-9+7)2
=VA+4+4=1/12=23
BC=+/(6—-2)2+(5—-1)2+ (+13+9)2
=16 +16 +16 =+/48 =44/3
AC=,/(6-0)2+(5+1)2+(-13+7)2
=+/36 +36 +36 =+/108 = 6+/3
2v/3+4/3 =63
i.e., AB4+BC =AC
L AB:AC=23:6,/3=1:3
Hence, point A divides B and Cin 1 : 3 externally.

* Given section consists of questions of 5 marks each. [35]




150. Determine the points zx-plane equidistant from the points A(1, -1, 0), B(2, 1, 2)
and C(3, 2, -1).

Ans. :
Let R(x, 0, z) be the required point.
So

(AR)? = (BR)?2 = (1-x)2+ (-1-0)2+(0-2)2=(2-x) + (1-0)% + (2 - 2)?
=>1+x2-2x+1+22=4+x2-4x+1+272+ 4z

=2x+4z=7 ..(i)

(BR)2=(CR)2 = (z-2)2+(1-0)2+(2-2)2=(3-x)?+(2-0)?(-1:2)?

DA+ x2-AX+A4+72-472=9+x2-6X+4+1+2%+2z

= 2x -6z =5 ... (ii)

(AR)2= (CR)? = (1-%)%2+ (1-0)2+(0-2)2=(3-x)?+ (2-0)2+ (-1 - 2)?
51 +x2-2x+1+22=9+6x+4+1+ 72

= 4x -2z =12 ... (iii)

Solving equation (i) and (ii) we get

1 31
Z—g, X_E
Put the value of x and z in equation (iii)
4x -2z =12

31 1\
4(%) —2(g> — 12
124 , 2
0 T 10 =12
120
T =12
12 =12
LHS = RHS.
so,

_ 31 1
X = 10° Z = 3

Required point = (%, 0, %)

151. Determine the points yz-plane equidistant from the points A(1, -1, 0), B(2, 1, 2)

and C(3, 2, -1).

Ans. :

Let Q(0, y, z) be the required point.
So

(AQ)2=(BQ)?=(0-1)2+(y+1)?-(z-0)2=(0-2) +(y + 1)? + (z - 2)?
=>1+y?+1+2y+22=4+y>+1-2y+22+4-42
=4y +4z=7 .. (i)

(BQ)*=(CQ)* = (0-2)*+ (y- 1)+ (z-2)*=(0-3)2+ (y-2)* (2 + 1)?
=4+y?+1-2y+72°+4-42-9+y?+4-4y+ 72+ 1 + 22




=2y -6z =5 ... (ii)

(AQ)?=(CQ)2=(0-1)2+(y+ 1)>+ (z-0)2=(0-3)*+ (y-2)* (z + 1)?
=>1+y?+2y+1+22=9+y?-4y+4+72+1 42z

= 6y -2z =12 ... (iii)

Solving equation (i) and (ii) we get

z==2 and y:%

16
Put the value of y and z in equation (iii)

by-2z=12=12

() -2(3) -1

B L =12
22 =12

12 =12

LHS = RHS.
SO,

_ 31 — 1
Y=16%2~ 16

Required point = (0, 8, I—é’)

152. If A(-2, 2, 3) and B(13, -3, 13) are two points. Find the locus of a point P which
moves in such a way that 3PA = 2PB.
Ans. : Let P be (xq1 yq 2),
Here, A(-2, 2, 3), B(13, -3, 13) and 3PA = 2PB
= 3¢/(x+2)2(y —2)2 + (z - 3)?
=2/(x—13)2+ (y+3)?+ (z— 13)?
squaring both the sides,
=[x+ 4x+4+y?+ 4-4Y + 22+ 9 - 67]
= 4[x2 + 169 - 26X + y2 + 9 + 6y + 72 + 169 - 267]
= 9x2 - 4x2 + 36X + 104x + 36 - 676 + 9y? - 4y2 + 36 - 36 -36y - 24y + 972 - 472 + 81 -
676 -54z + 6yz =0
= 5x2 + 5y2 + 572 + 140x - 60y + 50z - 1235 = 0
= 5(x2 + y2 + z2) + 140x - 60y + 50z - 1235 = 0
153. Prove that the point A(1, 3, 0), B(-5, 5, 2), C(-9, -1, 2) and D(-3, -3, 0) taken in

order are the vertices of a parallelogram. Also, show that ABCD is not a
rectangle.

Ans. :

Here
AB=,/(145)2+(3—-5)2+(0—2)2
=.36+4+4




=44
= 24/11 units
BC=,/(-54+9)2+(5+1)2+(2—-2)2
=16 +36
=52
= 24/13 units
CD =+/(-9+3)2+(-1+3)2+(2-0)2
=36+4+4
= 2\/ﬁ units
DA =,/(-3-4)2+(-3-3)2+0
= /16 +36
= /52
= 24/13 units
AC=,/(1+9)2+(3+1)2+(0—2)2
=+/150+16 +4
120
= 4+4/5 units
BD =,/(-3+5)2+(-3-5)2+(0—2)2
=V4+64+4
=72
= 64/2 units
Since,
AB = CD and BC = DA
= ABCD is a parallelgram = BD
but, AC # BD
= ABCD is not a rectangles.

154. Using distance formula prove that the following points are collinear:
P(0, 7, -7), Q(1, 4, -5) and R(-1, 10, -9)
Ans. :
P(0, 7, -7), Q(1, 4, -5) and R(-1, 10, -9)
PQ=/(0—1)2+(7—4)2+(-7+5)?
= 2+ (3 + (-2
—JTT974

14 units

QR =,/(1+1)2+(4—-10)2+(-5+9)?
= V(2)? +(=6)" + (4)°
=4+36+16




= 2+4/14 units
PR =+/(0+1)2+(7-10)% + (-7 +9)?

= 4/14 units
Since, PQ + PR =QR
so, P, Q, R are collinear.

155. Show that the points (0, 7, 10), (-1, 6, 6) and (-4, 9, 6) are the vertices of an
isosceles right-angled triangle.

Ans. :

Let A=(0,7,10),B=(-1,6,6) and C=(-4, 9, 6)
AB=,/(0+1)2+(7-6)2+ (10 —6)2
=/ (1)2+(1)* +(4)?
=18
= 34/2 units
BC=+/(-1+4)2+(6—9)2+ (6 —6)2
= /(3?2 +(3)* +(0)
=+/18
= 34/2 units
AC=,/(0+4)2+(7—9)2+(10—6)2
=/ (4)?+(-2)* +(4)
=+/36
= 6 units
(AB)? + (BC)?
= (3v2)* +(3v2)?
=18+18
=36
= (AQ)®
Also (AB) = (BC)

Hence (0, 7, 10), (-1, 6, 6) and (-4, 9, 6) are the vertices of an isosceles right-angled
triangle.

156. Using distance formula prove that the following points are collinear:
A(3, -5, 1), B(-1, 0, 8) and C(7, -10, -6)
Ans. :
A(3, -5, 1), B(-1, 0, 8) and C(7, -10, -6)
AB = \/(3+1)2 +(—5—0)2+ (1 —8)2
= V@7 + (57 + (77




=16 +25+49

=90

= 31/10 units

BC = ,/(—-1—7)2+ (0+10)2 + (8 +6)2
= /(=8)7 + (10)? + (14)2

= 4/64+100 + 196

=4/360

= 6+/10 units
CA=+/(3-7)%2+(-5+10)2 + (1+6)2
= /(=4)2 +(5)2 + (7)2

=16 +25+49

=90

= 31/10 units

Since, AB + AC = BC

so, A, B and C are collinear.
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