CBSE Test Paper 05
Chapter 11 Three Dimensional Geometry

1. Find the angle between the following pairs of lines: 7 = 3i + 3 — 2];: +
A (% —3—212;.) and 7 = 2%—3—56/2:+ﬂ(3% —53—4/2:.),A,u cR.

a. @ =cos™! (5%)
b. 0 = cot™! (5%)
c. §=sin! (%)

d. §=tan"! (%)

— _
2. P(Q) is a vector joining two points P(x1, ¥y, 1) and Q(Xy, Vo, Z5).If )PQ‘ = d, Direction

—
cosines of P() are

To—T1 Yo=Y 2tz

& =3 Tq "4
b B2-n YoTY  2—2;
: d ? d ? d
To—T1 Yo~ Y 22—2
d d d
d Tot+x1 Yo~ Y 22—
: d ! d ! d

3. Find the shortest distance between the lines : ¥ = 7 + 23 + 3k +A (% — 33 + 2]23) +
y (2% +35+ k)

3
a. \/—1_7
b, —_

3
C. —

327

4. In the following case, determine whether the given planes are parallel or
perpendicular, and in case they are neither, find the angles between them. 2x — 2y +
4z+5=0and 3x-3y+6z-1=0.
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10.

11.

12.

13.

14.

a. The planes are at 45°
b. The planes are parallel
c. The planes are at 55°

d. The planes are perpendicular

Find the angle between the planes whose vector equations are
7. (2% Ny 312;) — 5,and 7. (32 _ 3G+ 512) _ 3.

-1 15
a. tan (m)
1( 15
V731
115
V731

1 15
d. cot (—m)

The direction cosines of the vector (27 + 27 — k) are

b. cos™

c. sin

The vector equation of a plane which is at a distance p from the origin, where 7 is the

unit vector normal to the plane is

. . — +4 -6 .
The vector equation of the line m35 = y7 = z26 is .

If a line makes angles «, (3, y with the position direction of coordinate axes, then
write the value of sina + sin? 3 + sin?y.

z+3 y—>5 2+6

The Cartesian equation of a line is == = —— = —5— Find the vector equation for
the line.
Find the direction cosines of the line passing through the two points(-2, 4, -5) and (1, 2,

3).

Find the Cartesian equation of the line which passes through the point (—2, 4, —5)

z+3 Y4 248
3~ 5 T 6 °

and parallel to the line given by

Find the vector equation of the line passing through the point A (1, 2, -1) and parallel
to the line 5x - 25 =14 -7y = 35 z.

. — +2 .
Show that the lines mTE’ = y_—5 = {and 7 = 7 = £ are perpendicular to each

TS

other.
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15.

16.

17.

18.

Find the angle between the lines
7= (32+3‘—2l§:) +/\<$; —3—212)
- (22 —3—5612:) +u(3%—53—4l}:)

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

z y—2 23

2~ 3 4
Also, find the coordinates of foot of perpendicular and the length of perpendicular.

Find the equation of the perpendicular from point (3, -1,11) to line

Find the distance of the point P(3, 4, 4) from the point, where the line joining the
points A(3, -4, -5) and B(2, -3, 1) intersects the plane 2x +y +z = 7.

3/9



CBSE Test Paper 05

Chapter 11 Three Dimensional Geometry

Solution

a. 0= cos™! (5%)
_

. . — —
Explanation: If 6 is the acute angle between 7 = a1 + Ab; and

= =\ . o
r = az + Abz then cosine of the angle between these two lines is given by:

— —

Here, b; —z—3—2k by —32—53—4k
Then,
cos — (f—' k) (3i 5]' 4’6)
k)|
COSH“fwo‘ ‘m
~1
= 0 = cos ( 03

= o5 ([5al)

Ta—T1 Yo~ th 22—
d ? d d
Explanation: since we know Direction cosines of a line are coefficient of i, j, k

of a unit vector along that line,first find a vector

— N ~ A
PQ = (22 —x1)i + (y2 — y1)j + (22 — z1)k then to convert it unit vector

—
divide by its magnitute | PQ | the coefficient of this unit vector will be
3

Explanation: On comparing the given equations with: 7 = ch> + )\b_1> and
7= a_§+ub_z>,weget

o = 2543k = — 35+ 2k,

andaz —4z+5]+6k b_;— 2z+3y+k

= =
. S.D— (b1 xb3).(ag—a3)
D= = —
b1><b2
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10.

| (~97+35+9%).(3i+35+3k)

o 171
_}—27+9+27}_} 9 {_i
| 3vI9 | |3VI9] V19

b. The planes are parallel

Explanation: We have, 2x -2y +4z + 5 =0 and 3x - 3y + 6z = 0. Here,

a b a2

ay ~ by ¢ 3
Therefore , the given planes are parallel.

-1 15
b. cos <—m)
Explanation: We have,
ni = (23 + 2 — 3k);
73 = (31 — 35 + 5k);

——
Ny

— =
nlmg |1

(2i+2;—3K).(3i—3j+5k)
VA+419,/9+9+25

= @ = cos! (\/%)

. cosf =

N T
_‘\/ﬁm

(z —5)i + (y+4)j+ (2 — 6)k = A(3i + 7] + 2k)

If a line makes angles «, £, ~ with the coordinate axes.
Then, direction cosines of the line are (cos «, cos 3 ,cos ¥)

.sin?a +sin?B+sin?y
=1-—cos?a+1—cos®?fB+1—cos’y
= 3 — (cos? a + cos? B + cos? )

=3-1=2 [.cos?a+ cos®B+cos?y=1]

Comparing the given equation with the standard equation form
r—x1 Yy 2=z
a ~ b = c

Wegeta=2,b=4,c=2andxq=-3,y1=5,21=-6

Then,d = —3i +5j — 6k and b= 24 + 45 + 2k

Therefore, required equation is,
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11.

12.

13.

14.

F:—3%+5}'—6l§:+>\(2%+43+2l§;)

Let the given points be P(-2, 4, -5) and Q(1, 2, 3). Then,
PQI= /(1 +27 +(2 -4 +(3+5)
=49+4+64

= /77

The direction cosines of the line joining two points is

<1+2 2-4 3+5)
VT T T
3 -2 8

VT VT VT

Given: A point on the line is (—2,4, —5) = (z1, Y1, 21)
z+3 Y4 248

Equation of the given line in Cartesian form is

3~ 5 T 6
.". Direction ratios of the given line are its denominators 3,5,6 =a, b, ¢
. . . . . T Y z—z
.".Equation of the required line is — = 5~

e—(=2) _ y=4 _ z=(5) _ z+2 _ y=4 _ 45
3 5 6 3 5 6

According to the question,
Lineis bz — 25 = 14 — Ty = 35=.

_ 2— — -2
— T—5H _ vy _ =z — T—5 _ Y _ _Zz
1/5 1/7 1/35 1/5 -1/7  1/35
—> Direction ratio of the given line = %, — %, 3%

1 1 1
57 7735
.. The required equation of a line passing through the point A(1,2, —1) and parallel

= Direction ratio of a line parallel to the given line=

to the given line is
z—1 _ Y=2 _ 2+l
1/5 —1/7 ~ 1/35

Equation of one line a’7;5 = ?52 =7

.". Direction ratios of this line are 7, —5,1 = a1, b1, c;
= 61 = 7i — 53 + k

Again equation of another line T = % =3

.". Direction ratios of this line are 1, 2, 3 = a2,b2, 2

= b=1i+2j+3k

Nowgl.gz =ajaz+bibr =ciep =7Tx1+(-5)x2+1x3=7-10+3=0
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15.

16.

17.

Hence, the given two lines are perpendicular to each other.

Let 6 is the angle between the given lines
by =i—j—2kandby = 3i—5j— 4k

cosf = biby
[
) (2 - 2k) (32 5j— 4k)
’3+5+8 16
/50
_\/65\/516 V3
/253X Bx /2 X V3
_ 16v3
2x3xb
cosf = §v3

0 = cos_f)( %)

Equation of any plane through the intersection of given planes can be taken as
Brxr—y+2z—4)+Az+y+2—2)=0...0

The point (2,2,1) lies in this plane,therefore

3(2)-2+2(1)-4+ A2+2+1-2) =0

2+A3)=0
—2
)\:T

put value of A in eq(i), we get
Bz —y+2z2—4) — —( +y+2—2)=0
7X-5y+4z-8=0

Firstly, determine any point P on the given line and DR's between given point Q and P,

using the relation ajas+bq by+cq =0, where (aj, b1, c1) and (ay, by, ¢y) and DR's of PQ

and given line.

Given equation of line AB is

x y—2 z—3

—:—ZT—)\((SaY)
T Yy—

= g = A, T = A
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= z=2\y=3\+2
and z =4\ +3
:. Any point P on the given line
= (2X,32 4+ 2,41+ 3)

Q3 -1, 11

A o B
Let P be the foot of perpendicular drawn from point Q(3, -1,11) on line AB Now, DR's
of line
QP = (2A—3,3A+2+ 1,4\ +3 —11)
= (2A — 3,3\ + 3,4\ — 8)
Here,a1 = 2A —3,bp =3X+3,c1 =4X—8
andas = 2,bp = 3,c0 =4
Since, QP | AB
.". We have, ajay + byby + cqcy =0 ............ 1
=222 —3)+3(3A+3)+4(4XA—-8) =0
= 4A—-64+9A+9+16A-32=0
= 290-29=0=29A=29=)X=1
.". Foot of perpendicular is P = (2,3 + 2,4 + 3)
= (2,5,7)

Now, equation of perpendicular QP, where Q(3, -1, 11) and P(2, 5, 7), is
r—3 _ y+l 11
2-3  5+1  T7-11

using two point form of equation of line, ]

ie r—r1 _ YY1 _ z=z
T my—x Yo~ 2—2

z—3 _ ytl 11

= -1 6 @ -4

Now, length of perpendicular QP = distance between points Q(3,-1, 11) and P (2, 5, 7)
=4/(2-3)2+(5+1)2+ (7—11)2

[ distance = \/(CBQ —x1)g + (Y2 — Y1)y + (22 — zl)zJ

=+1+36+16 =453

Hence, length of perpendicular is \/5_3 .
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18. The direction ratios of line joining A(3, —4, —5) and B(2,—3,1) are
((2—=3),(=3+4),(1+5)] = (-1,1,6)
The equation of line passing through (3, -4, -5) and having Direction ratios (-1, 1, 6) is

given by
z=3 _ yt4 45 (.. z®1 Y Y 2z,
-1 1 6 | a b c

_ +4
Suppose :c_13 = yl = zg5 = A(say)

>zr=-A+3,y=A—4andz=6\A—-5
The general point on the line is given by

(3— A\ —4,6)—5)

Line intersect the plane 2z +y+ 2z = 7.

So, General point on the line (3 — A, A — 4,6\ — 5)satisfy the equation of plane.
S 2B3=A)+A—-44+61A-5=T7
=6—-2A4+A—-44+6\A-5=7T=51=10

A=2

The point of intersection of line and plane is
(3—2,2—-4,6x2—-5)=(1,-2,7).

Distance between (3, 4, 4) and (1, -2, 7)

=/(8-1)2+(4+2)2+(4-7)

= /4 +36 +9 = /49 = Tunits
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