CBSE Test Paper 01

Chapter 11 Three Dimensional Geometry

1. Write the vector equation of a line that passes through the given point whose position

vector is @ and parallel to a given vector b .

ar=a—A)ER
b. F=d+ A, A€ R
¢ T=-a+AIER
d 7=—-3d—-Ab)AER

2. If aline has the direction ratios — 18, 12, — 4, then what are its direction cosines ?

a 3 6 2
- 110 110 11
p =9 6 2
110 110 11
o =9 6 2
© 10 110 11
q = 6 3
ST 110 11
3. In the Cartesian form two lines 2=2% = Y% _ 22 0q 2% _ V% _ 272 40,
ai by C1 as by Co
coplanar if
2 —T1 Y2 —Yr 22— 21
a. al b1 a |[=0
—as bo c2
2 —T1 Y2 —Yyr 22— z1
b. al b1 c1 =0
a2 bo —c2
2 —T1 Y2 —Yr 22— 21
c. a b1 ca |[=0
as b2 Cc2
2 —T1 Y2 —Yyr 22— 21
d. ai bl C1 =0
a2 —bo c2

4. Express the Cartesian equation of a line that passes through two points(x1, y1, 21) and
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10.

11.

12.

13.

14.

(332, Y2, Z?) .

T+ ] Z—2z1

da. —_— _—
To—T1 Yo 1TY1 Z2—21
b rT—r1 Yy  ztz
o Ty—1 Yo—Y1 2y—21
c rT—x1 _ Y=Y  z=2z
. 1 Yo 1TY1 Z2—21
d rT—x1 _ Y=Y  z=2z
o Ty—1 Yo—Y1 2y—21

— —

Two linesr = a1 + Ab1 and v = a2 + ubs are coplanar if

- —
a. | ag —a1> (—bl X —bz) =0

(a2
b. <a2—a1> (b_1>><b_2>):0
c<@—ﬂQ (iix£>:o
d. GQ—JZ>.<M><—@>::

Direction ratios of two lines are proportional.

2 2

If I, m, n are the direction cosines of a line, then 12+m2+n?=

The distance of a point P(a, b, ¢) from x-axis is
Find the vector equation for the line passing through the points (-1,0,2) and (3,4,6).

Write the vector equation of the plane passing through the point (a, b, ¢) and parallel to

theplane 7 - (i + j+ k) = 2.

Write the equation of a plane which is at a distance of 5\/?; units from origin and the

normal to which is equally inclined to coordinate axes.

i ines £ — ¥ — 2 _
Find angle between lines =5 =TT — 1 —3

The x - coordinate of a point on the line joining the points Q(2, 2, 1) and R(5, 1, -2) is 4.

Find its z - coordinate.

Find the vector and Cartesian equation of the line through the point (5, 2,-4) and which is

parallel to the vector 37+ 23 — 8k.
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15.

16.

17.

18.

Write the vector equations of following lines and hence find the distance between them.
z—1 Y2 244 z-3 _ Y3 _ 245
2 3 6 4 — 6 12

The points A(4, 5,10), B(2, 3,4) and C(1, 2, -1) are three vertices of parallelogram ABCD.
Find the vector equations of sides A and BC and also find coordinates of point D.

Find the shortest distance between the lines whose vector equations are

T =(1-t)i+(t—2)7+ 32tk
7= (s+1)i+ (25— 1)j— (25 + 1)k

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

r= <27A, —3+2I;> +)\(3%+43+2]A€>andtheplaneﬁ <7A,—3+]A€) = 5.
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Chapter 11 Three Dimensional Geometry

Solution

1. b.r=a+A,AER
Explanation: The vector equation of a line that passes through the given point whose

position vector isa and parallel to a given vector b is givenby: 7 = a + \b

AER
— 2 ~ 7
Where, r =zt +yj + zk

7 =a1t+bj+ck

— N N ~

b =aii+bj+ck

-9 6 -2

110 110 11

Explanation: If a line has the direction ratios -18, 12, -4, then its direction cosines are

given by:
[ — —18

V(1874 (12)%+(—4)?

—18 . —18
V324+144+16 /484
_ 18 _ -9
— 22 T 11
m — 12

V(1874 (12)%+(—4)?
_ 12 12
- V/324+144+16 /484
_12_ 6
22 11

n =

—4
V(18P +(12)+(—4)?

_ —4 4

- /324+144+16 /784

-4 -2

— 22 T 11

2 —T1 Y2 —Y1 22— 21

3. ¢ al bl Ci1 = 0

az be C2
Explanation: In the Cartesian form two lines
r—T1 Y=Y 2=

ay by c1

and

4/10



o

10.

11.

are coplanar if
T2 —T1 Y2 —Y1 22— 21

al bl 1 =0
as b2 Cc2

rT—r1 _ Y=Yy _ z=z

T2—T1  YhY, 22

Explanation: The Cartesian equation of a line that passes through two points

. . T—x y—y z2—2z
(z1, y1, 21) and (2, y2, 22) is given by : m2—a:11 = yz—lz = 22_;1
— =\ (7
b. <a2-—»a1>. (bl X b2> =0
L= L =7

Explanation: In vector form: Two linesr = a1 + Ab; and r = a2 + puby are

coplanar if
Parallel
1
VA

s —
Let @ and b be the p.v of the points A (-1,0,2) and B (3, 4, 6)
F:6+A@—
= (—% + 21%) +A (4% +43+4l%)
According to the question, The required plane is passing through the point (a, b, c) whose

position vector is p = ai + bj + ck and is parallel to the plane 7 - (i47+ lAc) =2
*. it is normal to the vector
h=i4+j+k
Required equation of plane is
(r—p).n=0=r.n=p.n
=7 (i+j+k) =(ai+b+ck) (i+j+k)
F.(i+j+k)=a+b+c

According to the question, the normal to the plane is equally inclined with coordinates
axes, and the distance of the plane from origin is 5\/3 units

*. the direction cosines are and \}_

NARY:

The required equation of plane is
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12.

13.

14.

=>x—|—y—|—z—5><3
= x+y+z=15

['." If 1, m and n are direction cosines of normal to the plane and P is a distance of a plane

from origin, then the equation of plane is given by lx + my + nz = p]

cosl = ——
] oo
2(4)+2(1)+1(8)
VR 424124 8
| 8+2+8
VBT
_ 18
- 97
2

3
0 = cos! (%)

Let the point P divide QR in the ratio A : 1, then the co-ordinate of P are

5A+2 A2 —2)+1
AL A1 A+

But x - coordinate of P is 4. Therefore,

5A+2
SwE) =4 = )\=2

Hence, the z - coordinate of P is

221
21 L.

G=D5i+2j— 4k b=3i 12— 8k

Vector equation of line is

F=d-+Ab

=57 +2j — 4k + A(3i + 25 — 8k)

Cartesian equation is

2i+yj+ 2k = 51+ 2j — 4k + A(31 + 2 — 8k)

= zityj+zk=(5+3Ni+(2+2))]j+(—4—8\k
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=x=5+3\y=2+2\,2=—4—-8)\
z—5 — y_2 — Z+4: )\
3 2 -8
Therefore, required equation is,
t—5 _ Y=2 44
3 2 -8

=

. The given equations of lines are
z—1 _ Y=2 _ 244
2 _3 3 3 6 .
z—3 __ Y=o 2+
and == = == = T3
Now, the vector equation of given lines are

= (i + 27— 4k) + A(27 + 3 + 6k).....()
['.- vector form of equation of line is ¥ = a + Ab]
and 7 = (36 + 35 — 5k) + p(4i 4 67 + 12k) ccoccvvvrvrre (id)

— ~ ~ ~ — R R ~
Here,a1 = @+ 25— 4k,b1 = 21+ 35+ 6k
— - ~ ~ = a R ~
andaz =3t + 35 —5k,bp =41+ 65+ 12k

Nowz—a_(3z+3g—5k) (i + 25 — 4k)
—2’L—|—j—k ................. (iii)
oo |Gk
andb; x bo =2 3 6
4 6 12

i.e. Vector bq is parallel to by
[+ ifd@ x b= 0, then a||}]
Thus, two lines are parallel.

b= (20 + 35+ 6k) e (iv)
[since, DR's of given lines are proportional]

Since, the two lines are parallel, we use the formula for shortest distance between two

parallel lines
> (- =
bx | as—ay
L |)
0]
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16.

L o |GEei ) W)
V(22+(3)+(6)?
[from Egs. (iii) and (iv) ]
Now, (26 + 3 + 6k) x (20 + j — k)
i j ok
=12 3 6
2 1 -1
:M:sﬁ) (2—HH%@ 6)
— 95 + 14] 4k

From Eq, (v), we get
giv1aj—ak| V(A H(-4)

i

V49 - 7
+/814+196+16 /293 .
d = = = ——— units

The vector equation of a side of a parallelogram, when two points are given, is
r=a-+ )\(g — a). Also, the diagonals of a parallelogram intersect each other at mid-
point.

Given points are A (4,5,10), B (2, 3,4) and C(1,2,-1).

D (x, y, 2) s

A(4 5 10) B (2 3, 4)

We know that, two point vector form of line is
given by

F =G4 Ab— @) oo o (i)

where, @ and b are the position vector of points through which the line is passing

through. Here, for line AB, position vectors are
— N N ~
=0A=4i+55+ 10k
- — ~ ~ ~
andb= OB = 2i+ 35+ 4k

Using Equation. (i), the required equation of line AB is
¥ = (41 4 57+ 10k) 4+ \[(2¢ + 3j + 4k)—(4i + 5+ 10k)]
= 7= (41 455+ 10k) + \(—2i — 2j — 6k)
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Similarly, vector equation of line BC, where B(2,3,4) and C (1, 2, -1) is
P = (20 + 3]+ 4k) + p(i + 25 — k) —(2i + 3 + 4k)]

= 7= (2i+3j+4k) + p(—i— j— 5k)

We know that, mid-point of diagonal BD

= Mid-point of diagonal AC

[.". diagonal of a parallelogram bisect each other]

o z+2 y+3 244\ (441 542 10-1
27 2 7 2 - 2 7 2 2

Therefore, on comparing corresponding coordinates, we get
+3
z+2 5 Y _ T and 234:: 9

2 T 272 T2
= x=3,y=4andz=5
Therefore, coordinates of point D (%, y, z) is (3,4,5) and vector equations of sides AB and
BC are

7= (4i + 55 + 10k) — A(2i + 2] + 6k) and

2

~

7= (20+3j+ 4]%) —u(i+ j+ 51;), respectively.
F=1i—2j+3k+t(—i+j—2k)
F=1i—j—k+s(i+2)—2k)
ar =i — 25+ 3k
— R ~ ~
by = —i+ j— 2k
Go=i—j—k
by =i+2j— 2k
52—;{:3—4?‘5
. i 7k
by xbp=|—-1 1 -2

1 2 -2
20— 4j— 3k

(G2 — 1) - (51 xég):(0§+}—4l§§)-(22—4}—312):0—4“2:8
b % by| = /(22 + (— 92+ (-3)?

— 29
o (@-a1) (buxba) |
P | VP
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18, 7 = (25: —3‘+3l}) +,\(3§: +43+21})
Sz2 Vo2
Any point on line (1) is,
P(3A+2,4X—1,2) + 2)
Now, 7. ({ _3+];) =5
(zi +yj+2k).(i— j+k)=5
T—Y+z2=>5..2)
Since point P lies on (2), therefore, from (2), we have,
BA+2)—(dA—-1)+(2X2+2)=5
= A+5=5
= A=0
We get (2, -1, 2)
as the coordinate of the point of intersection of the given line and the plane
Now distance between the points (-1, -5, -10) and (2, -1, 2)

req. distance = \/(2 +1)* + (=1+5)*+ (2+10)*
=9+ 16 + 144=13
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