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Three Dimensional  
Geometry  

1/2 Marks 
1. The cartesian equation of a line 𝐴𝐵 is #$%&

√(
= *+#

#
= ,%(

(
. Find the direction cosines of 

a line parallel to 𝐴𝐵. 
2. Write the vector equation of the following line : $%-

(
= *+.

/
= 0%,

#
. 

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

axis? 
6. If a line has direction ratios 2, -1, -2, then what are its direction cosines? 
7. Find the distance of the plane 3𝑥 − 4𝑦 + 12𝑧 = 3 from the origin. 
8. Write the direction cosines of a line parallel to z-axis. 
9. Find the vector normal to the plane 𝑟	FF⃗ . H3𝚤̂ − 7𝑘MN + 5 = 0. 
10. A line in 𝑥𝑦 − 𝑝𝑙𝑎𝑛𝑒 makes angle T

0
 with 𝑥 − 𝑎𝑥𝑖𝑠. Find the direction ratios and 

direction cosines of the line. 
11. Find the coordinates of a point, where the line $+#

&
= *%-

(
= ,+&

-
 cuts 𝑦𝑧 − 𝑝𝑙𝑎𝑛𝑒. 

4/6 Marks 

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 𝑟	FF⃗ . (2𝚤̂ + 6𝚥̂) + 12 = 0 and 𝑟	FF⃗ . H3𝚤̂ − 𝚥̂ + 4𝑘MN = 0, which are 
at unit distance from the origin. 

14. Show that the lines $%&
#
= *%#

(
= ,%(

.
 and $%.

-
= *%&

#
= 𝑧 inetsect. Also, find the point 

of intersection. 
15. Find the perpendicular distance of the point (1, 0, 0) from the line $%&

#
= *+&

%(
= ,+&Z

[
. 

16. Find the equation of the line passing through the point 𝑃(−1, 3, −2) and perpendicular 
to the lines $

&
= *

#
= ,

(
 and $+#

%(
= *%&

#
= ,+&

-
. 

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 −3𝚤̂ − 5𝚥̂ − 5𝑘M.  

19. Find the equation of the plane passing through the line of intersection of the planes 
𝑥 − 2𝑦 + 𝑧 = 1 and 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 
$
&
= *%&

#
= ,%#

(
. 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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22. Find the equation of the plane passing through the points (1, 2, 3)	𝑎𝑛𝑑	(0,−1, 0) and 
parallel to the line 

	
𝑥 − 1
2 =

𝑦 − 1
2 = 	

𝑧
−3. 

23. Find the coordinates of the point where the line $+&
#
= *+#

(
= ,+(

.
 meet the plane 𝑥 +

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 
and 2𝑥 + 𝑦 − 𝑧 + 5 = 0. 

26. Find the shortest distance between the following lines:$%(
&
= *%-

%#
= ,%/

&
 and $+&

/
=

*+&
%0

= ,+&
&

. 

27. Find the point on the line $+#
(
= *+&

#
= ,%(

#
 at a distance 3√2 from the point (1, 2, 3). 

28. Find the length and foot of perpendicular drawn from the point (2,−1, 5) to the line 
$%&&
&Z

= *+#
%.

= ,+[
%&&

 
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 $
#
= *

(
= ,

%0
. 

31. Find the equation of the line passing through the point 𝑃(4, 6, 2) and point of intersection of 
the line  
$%&
(
= *

#
= ,+&

/
 and the plane 𝑥 + 𝑦 − 𝑧 = 8 

32. Find the distance of the point (−2, 3	, −4) from the line from the line $+#
(
= #*+(

.
=

(,+.
-

 measured parallel to the plane 4𝑥 + 12𝑦 − 3𝑧 + 1 = 0. 
33. Show that the lines $+(

%(
= *%&

&
= ,%-

-
; $+&
%&

= *%#
#
= ,%-

-
 are coplanar. Also find the equation of 

the plane containing the lines. 
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 $%.
&
= *+(

%.
= ,+&

/
. 

35. Find the points on the line $+#
(
= *+&

#
= ,%(

#
 at a distance of 5 units from the point 𝑃(1, 3, 3). 

36. Find the coordinate of the foot of the perpendicular 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. 

38. If the line $%&
%(

= *%#
%#`

= ,%(
#

 and $%&
`
= *%#

&
= ,%(

-
 are perpendicular, find the value of 𝑘 and 

hence find the equation of plane containing 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 line 𝑟	FF⃗ = −𝚤̂ + 3𝚥̂ + 4𝑘M + 𝜆H3𝚤̂ − 2𝚥̂ − 5𝑘MN. 

40. If a line makes angles 𝛼, 𝛽, 𝛾 with 𝑥, 𝑦	𝑎𝑛𝑑	𝑧 − 𝑎𝑥𝑖𝑠 respectively, prove that 
(𝑖) sin# 𝛼 + sin# 𝛽 + sin# 𝛾 = 2 
(𝑖𝑖)	cos 2𝛼 + cos 2𝛽 + cos 2𝛾 = −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). 

43. Show that the lines $+&
(
= *+(

-
= ,+-

/
 and $%#

&
= *%.

(
= ,%0

-
 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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45. Find the equations of the planes through the intersection of the planes 𝑥 + 3𝑦 + 6 = 0 and 
3𝑥 − 𝑦 − 4𝑧 = 0 whose perpendicular distance from the origin is equal to 1. 

46. Prove that the angle between any two diagonals of a cube is cos%& &
(
 

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

triangle 𝐴𝐵𝐶 is the point (𝛼, 𝛽, 𝛾) is $
k
+ *

l
+ ,

m
= 3. 

49. Find the perpendicular distance of point (2, 3, 4) from the line .%$
#
= *

0
= &%,

(
. 

50. 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. 

Answers 
1. √3, 4, 6 
2. 𝑟 = H5𝚤̂ − 4𝚥̂ + 6𝑘MN + 𝜆H3𝚤̂ + 7𝚥̂ − 2𝑘MN 
3. 3𝚤̂ + 2𝚥̂ + 𝑘M  
4. -

#
 

5. ± &
√(

, ± &
√(

, ± &
√(

 

6. #
(
, − &

(
, − #

(
 

7. (
&(
𝑢𝑛𝑖𝑡𝑠 

8. 0, 0, 1 
9. 3𝚤̂ − 7𝑘M  

10. √3, 1,0	;	√(# ,
&
#
, 0 

11. (0, 11, 9) 
12. r−-

(
, #
(
, &s
(
t 

13. 𝑟 = H2𝚤̂ + 𝚥̂ + 2𝑘MN + 3 = 0; 
2𝑥 + 𝑦 + 2𝑧 + 3 = 0 
𝑟 = H𝚤̂ − 2𝚥̂ + 2𝑘MN − 3 = 0; 
𝑥 − 2𝑦 + 2𝑧 − 3 = 0 

14. (−1,−1, −1) 
15. 2√6	𝑢𝑛𝑖𝑡𝑠 
16. $+&

#
= *%(

%/
= ,+#

.
 

17. 𝑥 + 𝑦 − 2𝑧 + 4 = 0 
18. 𝑟 = H𝚥̂ − 2𝑘MN + 𝜆H𝚤̂ + 2𝚥̂ + 𝑘MN 
19. 9𝑥 − 8𝑦 + 7𝑧 − 21 = 0 
20. $%&

Z
= *%0

%(
= ,%(

#
;	√13 

21. 𝑟 = H2𝚤̂ + 3𝚥̂ − 4𝑘MN + 4 = 0; 
2𝑥 + 3𝑦 − 4𝑧 + 4 = 0 

22. 6𝑥 − 3𝑦 + 𝑧 − 3 = 0 
23. (1, 1, 1) 
24. (3, 6, 11) 
25. 51𝑥 + 15𝑦 − 50𝑧 + 173 = 0 
26. 2√29 
27. (−2,−1, 3);	r-0

&/
, .(
&/
, &&&
&/
t 

28. √14;	(1, 2, 3) 
29. $%&

#
= *%#

&
= ,%&

%#
;	&
(
; 	r&&

s
, &s
s
, (.
s
t 

30. 1 
31. $%.

&
= *%0

&
= ,%#

#
 

32. &/
#

 
33. 𝑥 − 2𝑦 + 𝑧 = 0 
34. 𝑥 − 19𝑦 − 11𝑧 = 0 
35. (−2,−1, 3), (4, 3, 7) 
36. (1, 3, 0), (−1, 4, −1) 
37. r&(

-
, #(
-
, 0t 

38. 𝑘 = 2, 22𝑥 − 19𝑦 − 5𝑧 + 31 = 0 
39. 𝑟. H18𝚤̂ + 17𝚥̂ + 4𝑘MN − 49 = 0 
41. 60°, 120° 
43. r&

#
, − &

#
, − (

#
t 

44. &0
(

 
45. 𝑥 − 2𝑦 − 2𝑧 − 3 = 0; 2𝑥 + 𝑦 −

2𝑧 + 3 = 0 

47. #-√&.
.#

 

49. &
.s √44541 

50. r−&
(
, &
(
, 1t ; 2,1,−6;	 

𝑟 = u−
1
3
𝚤̂ +

1
3
𝚥̂ + 𝑘Mv + 𝜆H2𝚤̂ + 𝚥̂ − 6𝑘MN 

 

 

By Arun Kumar Shukla   
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