CBSE Test Paper 02
Chapter 11 Three Dimensional Geometry

1. Find the equation of the plane with intercept 3 on the y — axis and parallel to ZOX

plane.
a y=3
b. y=5
c y=4
d. y=2
2. Equation of a plane perpendicular to a given line with direction ratios A, B, C and
passing through a given point (1, y1, 21) is
a A-x1)+B(y-y)+C(z-z1)=1
b. AR+x1)+B(y-y1)+C(z-2z1)=0
¢ AR-x1D)+B(y-yD)+C(z-z1)=0

d AR-x1)+B(y+yl)+C(z-z1)=1
3. Determine whether the given planes are parallel or perpendicular, and in case they

are neither, find the angles between them.7x + 5y + 62+ 30=0and 3x-y-10z+4=0

a. cos ! (%)
b. sin~! (%)
c. cot ! (%)

~1(2
d. tan ( 5 )
4. How do you find the shortest distance between two skew lines?

a. The line segment from origin to both the lines
b. The line segment parallel to both the lines
c. The line segment at minimum angle to both the lines
d. The line segment in space perpendicular to both the lines
5. In the following case, determine whether the given planes are parallel or
perpendicular, and in case they are neither, find the angles between them. 4x + 8y + z

-8=0andy+z-4=0.
a. 43°
b. 45°
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c. 49°
d. 47°
The equations of x-axis in space are
Vector equation of a line that passes through the given point whose position vector is
a and parallel to a given vectorg is

The cartesian equation of the plane 7. (i + j — k) = 2

9. If a line has the direction ratios -18, 12, -4 then what are its direction cosines

10.

11.

12.
13.

14.

15.

16.

17.
18.

: : - -1 : :
Find the value of ), such that the line £ 5 2 _Y = 2_25 is perpendicular to the

plane 3x-y-2z=17.
Find the Cartesian equation of the plane

75— 2t)i + (3 —t)j+ (25 + t)k] = 15.

. . — -1 —4 _
Find the angle between the line m22 = y5 = Z_+33 and m_+12 = y8 =2 45.

Find the angle between the pair of line given by
F=3i+2]—4k+ (i + 2]+ 2k)

F=5i—2j+ u(3i+ 2+ 6k).

Find the distance of the point (-1, -5, — 10) from the point of intersection of the line

F=2i —3+2]A£+)\<3'2+43+2IA€) and the plane 7. <’Z—3+]A€) = 5.

Find the vector and cartesian equations of the line passing through the point (2,1,3)
z—1 _ Yy—2 -3 Yy _ oz

1 2 3 2 5°
Find the vector equation of a plane which is at a distance of 7 units from the origin

and perpendicular to the lines and _i?) =

and normal to the vector 37 + 53’ — 6k.

Find the image of the point (1, 6, 3) in the line T = 5 =

Find the vector and Cartesian equations of the plane which passes through the point
(5,2,-4) and _L to the line with direction ratios (2,3,-1).

z y—1 z2—2
5 -
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CBSE Test Paper 02

Chapter 11 Three Dimensional Geometry

Solution

a y=3
Explanation: The required equation of plane is y = 3.

¢ A-x1)+B(y-y1)+C(z-z1)=0
Explanation: In Cartesian co — ordinate system Equation of a plane
perpendicular to a given line with direction ratios A, B, C and passing through a

given point (x1, y1,z1)is given by : A(x-x1) + B(y-y1l) + C(z-2z1) = 0.

—1(2
a. cos < 3 )
Explanation: 7x + 5y + 6z +30=0and 3x-y-10z+4 =0
Let 0 be the angle between the planes, then
A1A2 +BlBQ+0102
A2+ B24+C%, | A3+ B3+C3

Tx3+5x(—1)+6x(—-10) —44 0 —cos1 (2
\/49+25+36,/9+1+100 v/110,/110 o 5

d. The line segment in space perpendicular to both the lines

cosf =

Explanation: Shortest distance between two skew lines is the line segment in

space perpendicular to both the lines.

b. 45°
Explanation: We have,4x +8y+z-8=0andy + z-4 = 0. Let be the angle

between the planes, then

A Ao+ By B,+C,C.
cosf — 149+ D153+ 010,
\J A+ B+ CY | B+ 43 +43
4x0+8x1+1x1 9
VI6+64+1,/0+1+1 V182
1 o)
=cos=(—=)=60=45
(%)
=a+ )\b
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10.

11.

12.

13.

a=-18,b=12,c=-4

a2+ b%+ c% = (-18)% + (12)% + (-4)
=484

Therefore, direction cosines are,

18 12 4
4847 4847 484
. : . — —1 : .
According to the question, line < 2= Y- = z_+45 is perpendicular to plane

6 A
3r—y—2z2=1T.
.. DR's of the line are proportional to the DR's of normal to the plane.

Given equation of plane is I8 (5—2t)i+ (3—1)j+ (25 +t)k] =
<x%+y3+zl§:) : {(5 —2)i + (3—1)j+ (25 + t)k| = 15
G-20x+@B-y+(25+1)z=15

b1 —22-|-5]—3k
bz 3 +8]+4k

by.by
oo

_ 2(—1)+5(8)+(—3)(4)}
| VA+25+9/1+64+16
26

~ /B
0 = cos™! (92—\/%_8)

b1 —z+2g+2k
b2—3z—|—2]—|—6k:

cosf =

(i+2j+2k).(3i-+2j+6k)
I +4+4,/914+136
_ 344412




14. We have? = 27 — 3—|—2IA€—|—)\ (3;, —l—43—|—2l§:) and the plane 7. <7A, — G+ IAC) = 5.
Solving these two equations, we get
[(2%—3+2f<) +>\(3% +4}'+2IQ)} . (% - 3‘+I%) —5
[(BA+2)i + (AA—1)j+ (2A+2)].(i — j + k)=5
BA+2)—(4r-1)+(2A+2)=5
A+5=5
A=0 A
Sr=21— 5+ 2k
Therefore, the point of intersection of line and the plane is (2, —1,2) and the other

given point is (—1, —5, —10). Hence the distance between these two points is

V= (DR + [-14 5 42— (~10) =13

15. We have to find the vector and cartesian equations of the line passing through the
_ -2 _
mll = yz = 233and—i3 = % =z
We know that any line through the point (2, 1, 3) can be written as
N e~ T— ()
where, a, b and c are the direction ratios of line (i).
z—1 Y2 -3
1 2 3
and z—0 _ y—0 _ z—0
-3 2 5
Direction ratios of these two lines are (1,2,3) and (-3, 2,5), respectively.

point (2,1,3) and perpendicular to the lines

o

We know that, if two lines are perpendicular,

then
ajaz +biby +cico =0
a+2b+3c=0 ... (ii)
and —3a+2b+5c=0......... (iii)
In Equations. (i1) and (iii), by cross-multiplication,
we get
a b ¢
10-6 —9—2 246
a . c
= 1 SHuT§
a C
a=2\b=-T\
and c = 4\
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16.

17.

On substituting the values of a, band c in Equation(i),

we get,
z—2 _ y-1 -3 z—2 _ y-1 -3
7y 5 Wy Wi Rl iy

which is the required cartesian equation of the line.

The vector equation of line which passes through (2,1,3) and parallel to the vector
27 — 73 + 4k is

P =2+ j+3k+ \(2i — 7] + 4k)

which is the required vector equation of the line.

=31 +5j— 6k
()| =vT0

%
A=l

n

7|

6

_ 5
—m2+mj mk

— A
r-n=="1
— 3 % 5 6 7.\
T (TR k) =T
Let P (1,6, 3)Dbe the given point and let L be the foot of perpendicular from P to the
given line.
P(1, ¢
= bl -

The coordinates of a general point on the given line are

rl P 22 Nje,z=Ay=2A+1,z=3\+2
If the coordinates of L are (A, 2\ + 1,3\ + 2), then the direction ratios of PL are
A—1,22—-5,32 - 1.

But the direction ratios of given line which is perpendicular to PL are 1,2,3. Therefore,
(A—=1)4+ (2A —5)2 + (83X — 1) 3 = Owhich gives A = 1. Hence coordinate of L,
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are (1, 3, 5).

Let @ (z1,y1, 21)be the image of P (1,6, 3) in the given line. Then L is the mid-point
of PQ. Therefore, ml;l =1, yl;fj =3, Zl;?’ =5

= T1 = 1,y1 :0,21 =7

Hence, the image of (1, 6, 3) in the given line is (1, 0, 7).

.G =5i+2j—4k

N=2i+3j—k

Vector equation is

(F—d).N=0

[F— (5%+23—412:)} . (2$;+33—1%) —0
Cartesian equation is

P =i +yj+ 2k

{x%+y3+zk—5%—23+4l%] . [23:+33‘—i%} — 0
((m—5)f2+(y—2)3+(z—4)1};) (2 +37-k)=0
2x-5)+3(y-2)-(z+4) =0

2x-10+3y-6-2-4=0

2x+3y-z2=20
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