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Three Dimensional
Geometry

1/2 Marks

1. The cartesian equation of a line AB is Camt AL

= = 2 Find the direction cosines of
V3 2 3

a line parallel to AB.

Write the vector equation of the following line : x;S = # = 6—

3. Write the position vector of the mid-point of the vector joining the points P(2,3,4)
and Q(4,1,-2).

4. Write the intercept cut off by the plane 2x + y —z = 5 on x — axis.

What are the direction cosines of a line, which makes equal angles with coordinate

axis?

If a line has direction ratios 2, -1, -2, then what are its direction cosines?

Find the distance of the plane 3x — 4y + 12z = 3 from the origin.

Write the direction cosines of a line parallel to z-axis.

Find the vector normal to the plane 7. (Si — 7E) +5=0.

10. A line in xy — plane makes angle % with x — axis. Find the direction ratios and

N
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direction cosines of the line.
11. Find the coordinates of a/peint, wherg the line —2 =—= % cuts yz — plane.
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Believe in knowfeaé.;c -
12. Find the coordinates of the foot of the perpendicular drawn from the point A(1, 8, 4) to
the line joining the points B(0,—1,3) and C(2,—3,—1).
13. Find the Cartesian as well as the vector equation of the planes passing through the
intersection of the planes 7. (2{ + 6§) + 12 = 0 and 7. (3t — j + 4k) = 0, which are
at unit distance from the origin.

14. Show that the lines xT_l = % = ? and %4 = yT_l = z inetsect. Also, find the point
of intersection.
15. Find the perpendicular distance of the point (1,0, 0) from the line xT_l = y_—+31 = Z+810.

16. Find the equation of the line passing through the point P(—1, 3, —2) and perpendicular
tothelines%—z dﬂ—yT_l=%.

17. Find the equation of the plane passing through the points
P(1,—1,2) and Q(2,—2,2) and perpendicular to the plane 6x — 2y + 2z = 9.

18. Find the vector equation and Cartesian equation of the line passing through the points
P(0,1,— 2) and Q(—1,—1,—3). Also prove that it passes through the point R whose
position vector is —31 — 5f — 5k.

19. Find the equation of the plane passing through the line of intersection of the planes
X —2y+z=1and 2x + y + z = 8 and parallel to the line with direction ratios
1,2, 1. Also find the perpendicular distance of the point P(3,1,2) from this plane.

20. Find the equation of the line drawn perpendicular from the point P(1, 6, 3) to the line
% = yT_l = % Also find the perpendicular distance of the given line from the point P.

21. Find the vector and Cartesian equation of a plane passing through the point (1, 2, 3)
and perpendicular to the line with direction ratios 2, 3, —4.
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LQM . ﬁ? 2 d;cgh{é the equation of the plane passing through the points (1, 2,3) and (0,—1,0) and
parallel to the line
x—1 y-—-1 VA
2 2 =3
23. Find the coordinates of the point where the line XTH =2 _ ? meet the plane x +

3
y+4z =6.

24. Find the image of the point (1, 2, 3) in the plane x + 2y + 4z = 38.

25. Find the equation of the plane which is perpendicular to the plane 5x + 3y + 6z +
8 = 0 and which contains the line of intersection of the planes x + 2y +3z—4 =0
and2x +y—z+5=0.

26. Find the shortest distance between the following lines:? = % = ? and % =
y+1i _z+1
-6 1

27. Find the point on the line LZ = 22;3 at a distance 3v2 from the point (1,2, 3).

2
28. Find the length and foot of perpendicular drawn from the point (2, —1,5) to the line
x—11 y+2 z+8
10 —4 —11
29. From the point P(1,2,4) a perpendicular is drawn on the plane 2x + y — 2z + 3 = 0.
Find the equation, the length and coordinates of the foot of the perpendicular.

30. Find the distance of the point (1, —2, 3) from the plane x — y + z = 5 measured
parallel to the line % = % = _ié.

31. Find the equation of the line passing through the point P (4, 6, 2) and point of intersection of

the line
%:%:ﬂandtheplanex+y—2=8

+2 _ 243 _
=

32. Find the distance of the pointd(—2, 3,—4) from the line from the line — ad

3% measured paralle e plaé;h
5 HigEa=inlle (WM

33. Show that the lines
3 iuu in kndwle d?;z .

the plane containing the

34. Find the Cartesian equation of the plane passing through the points A(0, 0,0) and B(3, -1, 2)
and parallel to the line x—_4 = % = #
3 5 x+2 y+1 z-3

. Find the points on the llne = =5 =5 at a distance of 5 units from the point P(1, 3, 3).

36. Find the coordinate of the foot of the perpendlcular and perpendicular distance of the point
P(3,2,1) from the plane 2x —y + z + 1 = 0. Find also the image of the point in the plane.

37. Find the coordinates of the point where the line through the points A(3,4, 1) and B(5, 1, 6)
crosses XY — plane.

225 are coplanar. Also find the equation of

38. If the line x_—_; = % = 22—3 and =— % = ? are perpendicular, find the value of k and

hence find the equation of plane contalning these lines.

39. Find the vector equation of the plane passing through the points (2,1, —1) and (—1, 3,4) and
perpendicular to the plane x — 2y + 4z = 10. Also show that the plane thus obtained contains
the line7 = —1 + 3f + 4k + A(31 — 2j — 5k).

40. If a line makes angles a, 8,y with x, y and z — axis respectively, prove that
(i) sin? @ + sin? B + sin?y = 2
(ii) cos2a + cos 2B + cos2y = —1

41. A line make angles 60° and 45° with x and y — axis respectively, find the angle
which it makes with z — axis.

42. Show that the line joining the points (4,7, 8), (2, 3,4) is parallel to the line through
the points (—1,-2,1),(1,2,5).

z+5

43. Show that the lines x—+1 = % = =—-an nd == = yT_‘L = 25;6 intersect each other. Find the

point of intersection also
44. Find the projection of the line segment joining the points (10, 3, 6) and (0, 1, 5)on the line
joining the points (2,1,5) and (4,0, 3).
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Find the equations of the planes through the intersection of the planes x + 3 A mé?m ‘ryoélj S

3x —y — 4z = 0 whose perpendicular distance from the origin is equal to 1

. . 11
Prove that the angle between any two diagonals of a cube is cos ™1 3

Find distance between the parallel planes 2x —y +3z—4=0and 6x —3y + 9z + 13 = 0.
Show that the equation of the plane, which meets the axes in 4, B and C and given centroid of

triangle ABC is the point (a, B,y) is z + % + 5 = 3.

Find the perpendicular distance of point (2, 3,4) from the line t—x = 1=z

-~
The cartesian equations of a line are 3x + 1 = 6y — 2 = 1 — z. Find the fixed point through
which it passes, its direction ratios and also its vector equation.

4
6

Answers
V3,4,6 X X 32. 7
7 = (51— 4 + 6k) + (31 + 7] — 2k) 3. x—2y+2z=0
§i+21+k 34. x—19y —11z=0
s E SR
iﬁ’iﬁ’iﬁ /13 23 o
2 1 2 37. (?—O)
EN 38. k=2,22x—19y —5z+31 =0
—units 5 " . ~
2o 39. 7.(18i+ 17j +4k) —49=0
s 41. 60°,120°
3i—7k 1 1 3
. V3,1,0; 2,20 43. (E'_E'_E)
2°2 16
. (0,11,9) 4. —

45. x—2y—2z2—-3=0;2x+y —

— 2z+3.=0
P = (2¢+]+2k)+|3r3|=0 en|ou§7 YEL
2—>x +{] + 2Z + 3 N Qt“(\t n }\Ph“\{td(’t e ' 14'2
F=(-2/+2k)-3=0; 9 E‘/“S‘“
x—2y+2z—-3=0 50 ( )21 6
(-1,-1,-1) )
2+/6 unit ﬁ:(__ ) _
) ugu3s 242 r 31+ ]+k +/1(21+] 6k)
2 -7

x+y— Zz+4—0
F=(G-2k)+A(1+2]+k)
9x—-8y+7z—-21=0
x—1zﬁ_ﬂ; 13

7= (2043j—4k) +4 = 0;

0 -3 2
2x+3y—4z+4=0
6x—3y+z—3=0

CByArun Kumar Shukla

(1,1,1)
(3,6,11)
51x+ 15y —50z+ 173 =0
2v/29

56 43 111
(-2-13) (3.5.5)
V14; (1,2,3)
l_yz2_zlil (11
2 1 -2”73"\9’9’9
1
x—4 y—6_ 2
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