CBSE Test Paper 03
Chapter 11 Three Dimensional Geometry

1. The distance d from a point P(x1, y1, z1) to the plane Ax + By + Cz+ D =0 s

Az, +By, +Cz+D

]

A+ B*+C?
A:El +By1 +2CZl +D

j

Aml +2By1+CZ1 +_D

]

A2+ B2 +C?
A:El +By1 +021 +2D

j

2. Find the equation of the line which passes through the point (1, 2, 3) and is parallel to
the vector 37 + 23 — 9%k.
a F=1i+2j+3k +A(3%+23‘—2}§;.>,>\ €R
b, 7= 20 + 25+ 3k + (3%+23—21%.) AER
. T=4i+2j+3k+A (3%+23—2l§:.) AER
d 7=3742j+3k+A (3%+23—2IE.> AER

3. Find the coordinates of the foot of the perpendicular drawn from the origin to 2x + 3y

+47-12=0.

L (2 36 8
) 297 297 29

p, (24 39 48
" 297297 29
24 36 48
297297 29

a. (2. 36 29
) 297297 29

4. Find the distance of the point (2, 3, - 5) from the plane x + 2y — 2z = 9.
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What is the shortest distance between 7 = a1 + Aby and r =az + ubs, \,u € R.

(vix-0r ) (a3-a1)

- —
b1Xb2

(o102 )-(ai-a1)

- —
b1><b2

- —
(b0xt2)-(a+ai)

- —
b1><b2

(<o) (a1-a1)

- —
b1><bz

a. S.D =

b. S.D =

c. S.D=

d S.D=

The angle between skew lines is the angle between two intersecting lines drawn from

any point to each of the skew lines.

7. The vector equation of the line through the points (3, 4, -7) and (1, -1, 6) is .

8. Equation of a plane which is at a distance p from the origin with direction cosines of

10.

11.

12.

13.

the normal to the plane as I, m, n, is

Find the angle between the vector having direction ratios (3,4,5) and (4, -3, 5).

. . . 44— +3 . . . . .
Equation of line is 42‘76 = y2 = ZJlr2 . Find the direction cosines of a line parallel to
above line.
Find the vector equation of the plane with intercepts 3, -4 and 2 on X,Y and Z-axes,

respectively.

y+4

The Cartesian equation of a line is m;5 = = z;6 Write its vector form.

Prove that if a plane has the intercepts a,b,c and is at a distance of p units from the

- 1 1 1 1
origin, then; —i—b—z-l-; = 2)
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. Show that the line through the points (1, —1,2), (3,4, —2)is perpendicular to the
line through the points (0, 3, 2) and (3, 5, 6).

. Find the angles between the lines 77 = 35 — 23’ + 6k + A (2;, + 3 + 2]2:) and
7= (2% —512:) +u(6%+33+21%).

. Find the image of the point having position vector i + 3}' + 4]2: in the plane
r. (22:—3‘+i<:) +3=0.

. Find the equation of the plane through the intersection of the planes 3x -y +2z-4=0
X +y+2z-2=0and the point (2, 2, 1).

. Find the shortest distance between the lines

z+1 _ ytl 21 z—3 Y5 -7
= 5 — p and 4 =5 =7
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a.

CBSE Test Paper 03

Chapter 11 Three Dimensional Geometry

Solution

Az +By,+Cz+D
\ A2+ B*+C?

to the plane Ax + By + Cz + D=0is given by : d =

d:

, Explanation: The distance d from a point P(x1, y1, z1)

A:L‘l +By1 +021 +D

\/A*+B*+C?

=i+ 23 + 3k +) (35 -+ 23’ — 2]2:.),)\ € R, Explanation: The equation of

the line which passes through the point (1, 2, 3) and is parallel to the vector

~ ~ ~ ~ ~ ~ — n R ~
37+ 25— 2k letvector @ =i + j+ k andvector b = 37 + 2 — 2k,

the equation of line is :

A o
@ +Ab =(i+j+k)+A(3i+25 — 2k)

24 36 48
297297 29

=, = —) , Explanation: D.R.’s of the lineare <2,3,4>.

m;O _ y30 _ zZO —

Thus, the coordinates of any point P on the above line are P(2\, 3\ ,4)).
But, this point P also lies on the given plane: 2(2\) + 3(3\ ) +4(4\) - 12 =0.
=>20=12=>2=2

Therefore, the coordinates of the foot of perpendicular are given by :

12 12 12
(2><2—9,3>< 4><—)

Therefore, equation of the line is:

29” 29
3, Explanation: As we know that the length of the perpendicular from point
pP(Xq, Y1, Z1) from the plane a;x + b1y + ¢qz + dq = 0 is given by:
la1z+b1y+c12+d; |
\/azl +b% +c2;

Here, P(2, 3, -5) is the point and equation of plane is x + 2y - 2z = 9.

Therefore, the perpendicular distance is:

2+2(3)-2(-5)-9] 9] 9 i
Niewew, =5 =3 3 units.
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(o152)(a1-a1)

5. b. S.D = - , Explanation: The shortest distance between
b1 X bz
- —
R (bm@)(aﬁ—i)
r=a1 + Ab2 and r = az + pby isgivenby S. D = ——
bl X bQ

6. parallel
7. (£ —3)i+ (y—4)j+ (z+ )k =A(—2i — 55 + 13k)
8 Ix+my+nz=p
9. Letaj=3,b;=4,ci=5anday=4,by=-3,¢c, =5

COS 0 — a102+b1b2+C1C2

@bl fadbd+c2
_ (3)(4)+(4)(=3)+(5)(5)
V32442 +52\/42+(—3)2+52

— 2 _ 2 _1

-~ VB0y50 50 2

0 = 60°

10. According to the question, equation of line can be written as
r—4 _ yt3 242
-2 2 1
Here, Direction ratios of a line are (-2,2,1).
Direction cosines of a line parallel to above line are given by
—2 2 1
Y Y
VERHEPFAP /(2P @PHR (-2 H@P +(1P
_ —2 2 1
VA+4+1 A+4+1 A4+

(=2 2 1\_(_221

- \/g) \/g) \/g - 37373

Required Direction cosines of a line parallel to the given line are (— %, %, %) .

11. Here,a =3,b =-4,c=2.We know that the equation of plane having intercepts 3, - 4

and 2 is

T Yy z

§‘|‘_—4+§—1 ) ) ) ) ) )

4x - 3y + 6z =12, which can be written as (x¢ + ¢ j + zk) - (4i — 35 + 6k) = 12
=  7.(41—3j+6k) =12
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12.

13.

14.

15.

-5 _ y+4 26
3 7T

Given: The Cartesian equation of the line is Z
=zcr—5=3\y+4=T\2z—6=2)\
=>x=5+3\y=—-4+T7\z=6+2\

General equation for the required line is 7 = z4 + yj + 2k

= ) (say)

Putting the values of X, y, z in this equation,
=543\ i+ (—4+TN)j+ (642N k=5i+3Xj — 45+ TAj+ 6k -+ 2\k
#?:(5%—434—612:)—!—)\(3%—1—73—%2];) [sznc G-+ \b

We know that equation of plane making intercepts a,b,c (on the axes) is
T Y z o

s tste— 1=0

Given: Perpendicular distance of the origin (0, 0, 0) from plane = p

|az1 +by, tea +d| < t: +__1‘

\/ a?+b?+c? /—+ +—

a2
-1

1 1 1

ﬂ+ﬂ+@

. . 1 _

Squaring both sides, = Toaa p2

a2 2

:>p2< + = +—):1

1
:’(ﬁﬂ—ﬁ?)—?

We know that direction ratios of the line joining the points A (1,—1,2) and
B(3,4,—2)are 2 — x1,Yy2 — Y1,22 — 21

=3-1,4—(-1),-2-2

= 2,5,—4 = al,bl,cl

Again, direction ratios of the line joining the points C (0, 3, 2) and D (3, 5, 6) are

L2 — L1,Y2 — Y1,22 — 21

=3—-0,5—-3,6—-2

= 3,2,4 = a9, by, ca(say)

For lines AB and CD, ajas +b1by +c1ca=2x34+5x2(—4) x4=6+10-16=0

Since, it is 0, therefore, line AB is perpendicular to line CD.

Wehave,Fz?yZ—23+61§;+>\(2%+3+2l§;>
And 7 — (2%—512) +ﬂ(6%+33+212)
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16.

Where, @1 = 37 — 2] + 6k, by = 2i + j+ 2k
And G2 = 2§ — 5k,by = 64 + 3 + 2k

If f is angle between the lines, then

‘bl.bz)

B ) (2%+}'+21§:) . (6 i+3 }'+2iz) ‘

[24+j+24] |67+ 35424
_[1243+4] 19
COVAVB 2

Let the given point be P (% + 33 + 4]::) and Q be the image of P in the plane
r. (25 — G+ l;) + 3 = 0 as shown in the Fig.

Then PQ is the normal to the plane. Since PQ passes through P and is normal to the

given plane, so the equation of PQ is given by
7= (%+33+4l§:) +>\<2% —3+l%)
Since Q lies on the line PQ, the position vector of Q can be expressed as
(% +33‘+4I§:) 4 (2% - 3+l%) e, (1420 i+ (B —Nj+4(d+ Nk
Since R is the mid point of PQ, the position vector of R is
{(1+2/\) %+(3—A)}'+(4+A)l}} + [%+3§'+4I§:}

~ 2 A A
e, (A+1)i+ (3— %) j+ (4+ %) k
Again, since R lies on the plane 7. <2; — 3—|— k + 3 = 0, we have
{()\—1)%+ (3—%)}'+ <4+§)l§:}.(2%—3—fc) +3=0
= A=-2

718



Hence, the position vector of Q is (;, + 33 + 4]2;) —2 (2; — 3 + l::) ,i.e.,
—3i + 55+ 2k.

. Equation of any plane through the intersection of given planes can be taken as
Br—y+2z—4)+ANz+y+2—-2)=0..D

Since the point (2, 2, 1) lies in this plane,therefore,we get,
BQ2)-2+2)-D+A2+2+1-2]=0

=2+A3)=0

=\ = —% . Put value of A in eq (i), we get,

Bz —y+2z2—4) — —( r+y+z—-2)=0

7X-5y+4z2-9=0

. 71:—1—3—1;
Ao =37 +5j+ 7k
— N N ~
b1="Ti—6j+ 1k

. S5k
b1 X ba=|7 —6 1

1 -2 1
— 47— 65— 8k

(G2 — @1). (b1 X by) = (47 + 6 + 8k). (—4i — 65 — 8k) =-16- 36 - 64 =-116

- 7 2 2 2
b1 X ba| = (—4) + (—6) + (—8)
= 4/116 = 24/29
d (?2—_?1)8%52)
b1>< b2




