CBSE Test Paper 05

CH-12 Three Dimensional Geometry

1. The plane XOZ divides the joinof (1,-1,5)and (2, 3,4) in theratiok: 1, then the

value of k is

d. -1/3

2. The coordinates of the foot of perpendicular from the point A(1,1, 1), on the line
joining the pointsB(1,4,6)and C(5,4,4) are

a. (-3,0,4)
b. (-4,5,3)
c. (3,4,5
d. (4,5,3)
3. The points(1,1,0),(0,1,1),(1,0,1),and (2/3,2/3,2/3)are
a. none of these
b. coplanar
C. non coplanar
d. the vertices of a parallelogram
22

4. ThepointsA(O,Z,O),B(\/?:,1,0),andC(%,1,W ) are the vertices of

a. ascalene triangle
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5.

6.

10.

b. none of these
c. an equilateral triangle

d. an isosceles triangle

The lines mgl =5 =5 andm3 = = Soare
a. none of these

b. parallel

c. intersecting

d. skew

A tetrahedron has verticesat0(0,0,0),A(1,2,1),B(2,1,3)andC(-1,1,2),
then the angle between the faces OAB and ABC will be

-1 E
a. Cos <35)

b. 90°

-1 H
C. COoS (31>

d. 30°

Fill in the blanks:

The equation of z-axis, are

Fill in the blanks:

If the distance between the point (a, 2, 1) and (1,-1, 1) is 5,thena=___
Fill in the blanks:

The distance of the point P(2, 3, 5) from the xy-planeis

Find the ratio in which the line segment joining the points (2, 4, -3) and (-3, 5, 4)
divided by the XY-plane.
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11.

12.

13.

14.

15.

Find the octant in which the points (-3, 1, 2) and. (-3, 1, -2) lie.

Prove by using distance formula that the points P (1,2,3), Q (-1, -1, -1) and R (3,5,7) are

collinear.

Show that the points (0, 7, 10), (-1, 6, 6) and (-4, 9, 6) are the vertices of a right angled

isosceles triangle.

Find the equation of the set of points which are equidistant from the points B(1, 2, 3)
and C(3, 2, -1).

Find the distance between the following pairs of points:
(i) (2,3,5)and (4,3, 1)

(i) (-3, 7, 2) and (2, 4, -1)

(iii) (-1, 3, -4) and (1,-3,4)

(iv) (2,-1,3) and (-2, 1, 3)
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CBSE Test Paper 05
CH-12 Three Dimensional Geometry

Solution

1. () 1/3
Explanation: since XOZ plane is given y coordinate must be zero

kx3+1x(-1)/k+1=0
3k-1=0
k=1/3

2. (©(3,4,5)
Explanation: Equation of line BC

hencex =4 \+1l,y=4and z= —2\+6

Let M (%,y,z) be any point on line BC

Since AM Perpendicular to BC

drsof AM = (4A+1—-1,0,—2X+6 —1)4(4\) +0—2(—2XA+5) =0
200 =10

A=1/2

Hence M (%, y, z) = (4*1/2+1,4, -2*1/2+6)

M = (3,4,5)

3. (b) coplanar

Explanation:
G=1i+1j+0k),b=(0i +1j+1k),é = ((i +0j+ 1k),d = (2/3i +2/3j + 2
— — — —>

Q

AB=—1i +0j+ 1k, AC = —0i + —1j+ 1k, AD = —1/3i + —1/3j + 2/3k
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-1 0 1
Consider | 0 —1 1 |=-1(-1/3)+1(-1/3)
-1/3 -1/3 2/3
=0
Hence points are coplanar
. (c) an equilateral triangle
Explanation: To check which type of triangle these points form we need to check the

distance between the two points

AB:\/(\/§)2+1—|—O:2

1 22
BC - \/(% VAP + (2222,
similarly AC=2 by distance formula between two points

Since all sides are same so the triangle is equilateral

. (c) intersecting

Explanation:
here (al1,b1,c1)=(2,3,4)
here (a2,b2,c2)=(3,4,5)

x2—zxl1 y2—yl 22-—2z1

Consider al bl cl
a2 b2 c2

We get

0 0 O

2 3 4/=0

3 4 5

Since the shortest distance is zero hence the lines are intersecting

. () cos ! (%)

Explanation:
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10.

let n1 and n2 be the normals to the plane OAB and ABC

= = |t k
n1=0Ax0OB=1|1 2 1
2 1 3
n1=(5,-1,-3)
— — — ? .7 k
nyg=ABx AC =| 1 -2 2
-2 -1 1
n2=(1,-5,-3)
- -
ni.ny
cosl = ——
| n1l[ na|
5+5+9
v/35.4/35
19
35
—1,19
0 = cos*(5)
x=0,y=0
a=5o0r-3
5

Suppose, the line segment joining the points P (2, 4, -3) and Q (-3, 5, 4) is divided by the

XY-plane at a point R in the ratio k: 1. Then, the coordinates of R are
< —3k+2 5k+4 4k—3)

E4+1 7 k417 k+1

myTo+meT; MYty myze+mez; )}

- coordinates of internal division, < e T T

Since, R lies on XY-plane, so its z-coordinate must be zero i.e.,z=0
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11.

12.

13.

Pe ﬂ ®()

k
{2.4,-3}Q (<3.5.4)
4k—3
k+1
= 4k-3=0
3
= k= T

So, the required ratio is Z : 1 or 3:4 internally.

I
= =

The point (-3, 1, 2) named as (X'OYZ) and thus lies in II octant and the point (-3, 1, - 2)

named as (X'YZ'") and thus lies in VI octant.

Using distance formula, we obtain
PQ=+/(—1—-1)2+(-1—-2)2+(-1—-3)2=/4+9+16 = /29
QR=4/(83+1)2+(5+1)2+(7T+1)2=+/16+36 +64 = /116 =2/29

and, PR= /(3 —1)24+ (5 —2)2+ (7—3)2=/4+9+16 = /29

Clearly, QR = PQ + PR. Therefore, points Q, P, R are collinear and P lies between Q and
R.

Let A (0, 7, 10), B (-1, 6,6) and C (-4, 9, 6) be the given points. We have,
C(—4,9, 6)

A(0,7,10) B(-1,6,6)
Now, AB = /(=1 —0)2+ (6 — 7)2 + (6 — 10)2 [ distance =
Vi@ =20 + (@ —) + (22— 20)?
=/14+1+16=+18 =32
BC = ./(—4+1)2+(9—6)2 + (6 — 6)2
=v9+9+0=+18 =32
and AC = /(-4 —0)2+ (9 —7)2 + (6 — 10)2
=16 +4+16

AC = /36 =6...... (i)
Now, AB? + BC? = (34/2)? + (34/2)?=18 +18 =36
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14.

15.

.. AB? + BC? = AC? [from Eq. (i)]
Also, AB = BC = 34/2

Hence, ABC is a right isosceles triangle.

Let A(X, y, z) be any point which is equidistant from points B(1, 2, 3) and C(3, 2, -1)
Then

AB=\/(z— 1)+ (y— 2+ (z—3)°

AC = \/(:c — 3 +(y—2)° + (2 +1)°

It is given that AB = AC

A1+ -2+ (=37 = /(@ 3+ (¥ 2 + (2 + 1)’

= (X-1%+(y-2)%+(z-3%=(x-3)%+(y-2)?+(z + 1)

= x2+1-2X+22+9-62=X2+9-6x+22+1+2z
= -2Xx-62+10=-6x+2z+10

= -2X-62+6x-22=0

= 4x-8z2=0

=x-22=0

Let A(2, 3,5) and B(4 3, 1) be two points. Then

AB=\/(4-2 +(3-37+ (1-5)’= VAT 07 16 = /20 = 2y/5 units
(ii) Let A(-3, 7, 2) and B(2, 4, -1) be two points. Then

AB = \/2—— (4—7) + (-1 —2)°

=¢2+3 +(4-77?+(-1-2)%=25+9+9 = /43 units

(ii1) Let A(-1, 3, -4) and B(l -3, 4) be two points. Then

AB=\Jl1- (~1P +(-3-3)%+[4— (-9

= \/4—|—36+64—\/1T4 = 2./26

(iv) Let A(2, -1, 3) and B(-2, 1, 3) be two points. Then
AB=\/(-2-2+[1- (-D)P + (3~ 3)

= \/(—2—2)2+(1+1)2 +(3-3)°

= /16 +4 4+ 0 = /20 = 2+/5 units
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