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Find the Cartesian equation of the following planes:

) T-(-i+j+k) =2 i) T-(31+2j—4k) =1 iii) T-(3i—4j+k) =3 iv)
Fo(- i+ 25430 =(21-k). -1+ 25+ 3k)

Write the vector equation of the following planes:

i)3x -8y +4z=1 ii)2x—z+4=0 iiyx—2y+2z-9=0
Find a unit normal vector to the following planes:
)x+2y+3z-6=0 i)2x—3y +6z+14=0 iii) T-(51—4j+20k) +3=0

Reduce the following equations to normal form and hence find the length of perpendicular from the origin
to the plane:

)x—2y+2z-9=0 ii) T-(21+3]—6k) +6=0  iii)2x—3y + 62+ 14=0

Find the vector equation of the plane in the dot productiform, through the point (2, ~1, 5) and
perpendicular to the vector i+ 2j+k .

Find the cartesian equation of the plane in the normal form, through the point (- 2, - 6,5) and
perpendicular to the vector 31+ 2j+6k .

Find the vector equation of a plane which is at/the given distance from the origin and normal to the given
vector.

i) 5 units, 2i—j+3k i) 3 units, A+ k iii) 5 units, 31-2]+4k

Find the equation of the plane passing through'the given point and perpendicular to the given vector:

i) (2,1,-1), i—-2j+3k ii) origin, 51=3k

iii) (2, -3, 1); normal passes through (3, 4,- 1)aand ( 2, -1, 5).

Find the equation_of,the plane passing through the point (- 1,/2, 1) and perpendicular to the line through

the points (-.341,2) and\(2, 3, 4).
Find the coordinates of the foot of the perpendicular drawn from the origin:

i)2x+3y+4z-58=0 i)y +@z+50=0 ii)x+y+z+3=0

Find the equation of the plane when the foat of the perpendicular drawn from origin to the plane is given:
i) foot‘of perpendicular = (3, - 4, 2) ii) (4,-2,-5)

Find the equation of the"plane passing through the following points:

i)(1,1,1), (1;=1,)and (-7, 3, - 5) i) (1,-2,5),(0,-5,-1)and (- 3, 5, 0)

ii) (0, 0,0), (2,1,0)and (1, 1,2) iv) (0, 3,0), (2, 1,0)and (1, 1, 2)
v)(4,5,1),(3,9,4)and (- 4,4, 4) vi)(3,-1,2),(4,-1,-1)and (2, 0, 2)

vii) (0, 6, 4), (1,5, 4) and (4 -2, 0) viii) (2, 5,-3),(-2,-3,5)and (5, 3, -3).

Find the vector ‘equation.of the plane in the dot product form, through the points (2, - 1, 5), (1, -3, 4) and
(4,-2,0).

Prove that the points (0, 6, 4), (1, 5,4) and (2, 4, 4) and (2, 6, 2) are coplanar. Also find the equation of
the plane containing these points.

Show that the following points are coplanar: Also find the equation of the plane containing these points.
i)(0,-1,0),(2,1,-1),(1,1,1)and (3,3,0) ii) (-1, 4,-3),(3, 2,-5),(-3,8,-5)and (- 3, 2, 1)

Prove that the points with position vectors 6§+23'—1A<, 2f—j+3f<, —i+ 23—41A< and—12f—3'—3f< are
coplanar.
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Find the value of A so that the points with the position vectors

—j+ﬁ, 25—3—12, §+/13+1A<and 33+31A< are coplanar.

Show that the plane through (1, 1, 1), (1, -1, 1) and (- 7, - 3, - 5) is perpendicular to xz — plane.
Find the intercepts cut off by the following planes with the axes:

i)x+2y—-3z=9 ii)2x—3y+z=-6 ii)2x+6y—-3z+3=0

A plane meets the coordinate axes at A, B and C such that centroid of A ABC is (3, 4, - 6). Find the
equation of plane.

A plane meets the coordinate axes at A, B and C such that the centroid of AABCis (- 3, 2, 4). Find
equation of the plane.

Find the equation of the plane which makes equal intercepts on the axes and passes through the point
(1, -3, 6).

A plane meets the x, y and z axes at A, B and C respectively such that the centroid of the triangle ABC is

(P, q, 1)

Prove that the equation of the plane is X + Y + Z_ 3

p q T
A variable plane which remains at a constant distance 3p from the origin cuts the coordinate axes at A, B
and C. Prove that the locus of the centroid of the triangle ABC is Xlz + % + le = p_12
Find the equation of the plane containing the following lines;
L T=Gi-j+4k)+A1(12i-k) JE=36i-3)+0G+k)
)t G2k ek Mg Mo

,__)f:3f+t(f-}+f<)
i A .
r=(G+2k)+ s(2i+3k)

o x—1 y+24z x+2 z+1 X ylz-+ e ar an PPN
iv) — =Z_<=Z=""gnd =y= VIi—=~=——and 7 =3i —2j+k+A(2i +3j -k
' TR 20 P 172 o Sk AREESTH)
Vi) x_—lzy_—3>:iandx+2:y—2:z+2 vii) x+1:y+3:z+5andx—2:y—4:z—6
2 4 -1 3 -2 3 3 5 7 1 4 7
— - TE1+ 4+t (—i+]-2k
viii) x+1=y 3=Z+2and£=y 7=Z+7 ix)r 1 g (Al { A)
-3 241 -3 2 f=i+j+s(i+2]-k)

x+1:y+3:Z+5 and x—2:y—4:Z—6

x)3 5 7 1 3 5

F=(2i—j+k)r(4i-2j42k) &¥ -2 _y-4_z-6
xi) 2 -1 1

Find the equation of the plane through the point of intersection of the planes x + 2y — z = 1 and

x +y+ 2z + 1 =0 perpendicular to the plane 2x + 2y —z = 0.

i) Find the equation of the plane passing through the origin and the line of intersection of the planes
Xx—2y+3z+4=0andx-y+z+3=0.

ii) Find the equation of the plane passing through the origin and the line of intersection of the planes
x+2y-5z+1=0and2x-y+3z-11=0.

iil) Find the equation of the plane passing through (2, 1, - 1) and the intersection of the planes




28.

29.

t-(i+3j—k) =0 and t-(j+2k) =0
iv) Find the equation of the plane passing through (1, 2, - 3) and the intersection of the planes
£-(2i—3j+4k) =5 and 7-(1-3k) =2.
v) Find the equation of the plane passing through (1, 1, 1) and the intersection of the planes
t-(i—j+3k) +1=0 and. T-(2i+j—k) —=5=0.
vi) Find the equation of the plane passing through (- 2, 1, 3) and the intersection of the planes
T-(-i+3j)=2 and t-(3i—j+5k) -1=0.
vii) Find the equation of the plane passing through (1, 1, 1) and the intersection of the planes
X+y+z=6 and2x+3y+4z+5=0.
viii) Find the equation of the plane passing through (0, 0, 1) and the intersection of the planes
2x+3y-z=-4and3x-2y+4z-1=0.
ix) Find the equation of the plane through the point (1, - 2,,0) and through the intersection of the planes
3Xx+2y—-z=4andx+y-2z-2=0.
x) Find the equation of the plane through the intersection ofithe planes
X+2y+z=4and 3x +y—z—1=0 and through the origin.
i) Find the equation of the plane passing through the line of intersection of the planes x+y+z+1=0
and 2x -y + 3z + 4 = 0 and parallel to the line f=(3i+2j—f<)+k(i+}—3f<).
ii) Find the equation of the plang passing through the line of intersection of the planes 2x +y -z = 3 and
5x - 3y + 4z + 9 = 0 and parallél to the line T =i+3j+ Sk&A (21 +4]+5k).
iii) Find the equation of the plane passing through the line of intersection of the planes 2x — 3y + 4z =0
x—4 _y+ 3 _z -1

-2 3

iv) Find the equation of the planespassing through the line of intersection of the planes 4x —y +z =0 an

and 3x + y =z =5 and parallel to the line

X +y+2z =4 and parallel to the line with direction ratios 2, 1, 1.

i) Find the equation'of thesplane passing through the line of intersection of the planes 2x -3y +z-4=0
and x— y +z+A4 =0 and perpendicular to the plane x + 2y — 3z + 6 = 0.

ii) Find the eguation of the plane passing through the line of intersection of the planes x + 2y + 3z -4 =(
and 2x +y— z+ 5 =0 and perpendicular to the plane 5x + 3y + 6z + 1 = 0.

i) Find the equation of the plane passing through the line of intersection of the planes x +y +z =0 and
3x— y +2z — 1/= 0 and perpendicular to the plane 2x + 3y — 5z + 10 = 0.

iv) Find the equation of the plane passing through the line of intersection of the planes
t-(2i—3j+4k) =1and T-(i—]) +4 =0 and perpendicular to the plane t-(2i—3j+k)+8=0.
v) Find the equation of the plane through the intersection of the planes

Xx+2y—-z=1and x+y+ 2z + 1 =0 and perpendicular to the plane 2x + 2y —z = 0.




30. i) Find the equation of the plane passing through (3, 4, -1) and parallel to the plane f-(2§—3j+5f<)+7:(
ii) Find the equation of the plane passing through (1, 4, - 2) and parallel to the plane —2x +y -3z = 0.
iii) Find the equation of the plane passing through (1, 4, - 2) and parallel to the plane —2x +y -3z =7.
31. i) Find the equation of the plane passing through (2, - 3, 0) and parallel to the lines
t=(31-2j+3K)+A(—i+]j—2Kk)and T=2i+k+u(3]+4k)
ii) Find the equation of the plane passing through (1, 0, 1) and parallel to the linés
f=1-2j+k+A(2i+2j—-Kk)and T=j+2k+u(i —j+2K)
iii) Find the equation of the plane passing through (1, 1, 1) and parallel to the lines

¥=3_y _zHl g E_¥+2_z
1 -2 3 2 3 -4
iv) Find the equation of the plane passing through (1, 0, 0) and parallel to the lines
- 2 An ~oa x+1 1-y =z
r=—3i+2j+A(i—j)and —=——=—
J+A(-)) 5 "1 2

v) Find the equation of the plane passing through (2, - 3, 2).and parallel to the lines
r=2i—k+A(3i+2k)and T=]j+3k+u( —j—K)
vi) Find the equation of the plane passing through (2, 0, - 1) and parallel to the lines

izy—2=z+1 and x—4=1—y=

-3 4 1 1 2
32. i) Find the equation of the plane passing through (1, - 1, 2) and perpendicular to each of the planes
3x+2y—-3z-1=0and 5x— 4y +z = 5.
ii) Find the equation of the plane passing through ( - 1, 3, 2) andperpendicular to each of the planes

2z

x+2y+3z =65and 3x+ 3y +z=0.
i) Find the‘equation of the plane passing through (2, - 1, 5)'and perpendicular to each of the planes

t-(i+2j-k)=1 and r-3i-4j+K)=5

iv) Find the equation of the plane passing through (1, 1, - 1)iand perpendicular to each of the planes
t-(142j+3k)=7 “and ©-(2i—3j+4k)=0

v) Find the equation of the plane passing through a point with position vector a = 2§+53’—8f< and
perpendicular to each of the planes f-(2i—3j+412)+1 =0 and f-(4f+3’—2f<)+6 =0

vi) Find the equation of theflane passing through origin and perpendicular to each of the planes
t-(1+2j+2k)—5=0mand r-(3i+3j—2k)—8=0

vii) Find the equation of the plane through the points (1, - 3, 4) and perpendicular to the planes
t-(3i+ 23+61A<) =3 and 3x—-2y+2z=1

33. i) Find the equation of the plane through the point ( - 1, - 2, 0) and containing the line x+1 4 _2:Z 5

-2 3 2
ii) Find the equation of the plane through the point ( 2, - 2, 1) and containing the line

F=2i— j+ k) +1(1+2))
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38.

39.

40.

i) Find the equation of the plane passing through (0, 7, - 7) and containing the line x+31 :y;3 :ler2

-1 y+2 z+1
-1 2

Find the equation of the plane passing through the point of intersection of lines al

x+3:y_2:z+7 and is parallel to the lines A and x+2:1:z+2
2 3 -2 1 2 3 -1 4 -3

i) Find the equation of the plane passing through the points (3, 2, 2) and (1, 0, - 1) and parallel to the line

x—1 y-1 z-2
2 -2 3
ii) Find the equation of the plane through the points (0, 6, 4), (1, 5, 4) ‘and parallel to the line

=(1-20)i+(3—2t)]+(3t—2)k

i) Find the equation of the plane passing through the points (2, 2,/- 1)/and (3, 4, 2) and parallel to the lin
with direction ratios 7, 0 and 6.

iv) Find the equation of the plane passing through/the points (- 1, 1, 1) and (1, - 1, 1) and perpendicular
to the plane X+2y+2z=5.

v) Find the equation of the plane through the paints (0, 6, 4)'and (1, 5, 4) and perpendicular to the plane
F-(31+2j+6Kk) =3

vi) Find the equation of the plane ghrough the points (0, 6, 4), (1, 5, 4) and perpendicular to the plane
3x+2y—-3z=4.

Find the angle between the following planes:

i)2x—y+z=6 & x+y+2z=7 ii)2x —8y*+4z-1=0 & -x+y=4

i) T-(1+])=1 &Fa(i+k)=3 V) T-(21—3]+4K)—1=0 and T-(4i—-2j-k)+2=0

Find the angle between ithe following lines & planes:

y SOl 272 gy hega=0 i) LY 273 g qox+2y—11z=3
Y 4 B 2173 16
X+3 y=2 z+3

ii) Fa(2i+ j+2k) =6

3 2
iv) T=(3 — 1)i+(4+2t)j+(t =2)k & 7-(3i+2j—k) =6
V) T=51—j—4k+1(2i— j+3K) & T-(3i+4j+k)+5=0
vi) T=i— j+k+A(2i—j+3K) and T-(2i+]-k)=4
Find the distance of the following points from the given planes:
)(2,1,-1);x-2y+4z=9 i) (3,—2,4); T-(1+3j-K)+2=0
iii) (3,4,5); t-(2i—5])+3k)=29
Find the cartesian equation of the plane in the normal form, through the point (- 2, - 6, 5) which is also th
foot of the perpendicular from the point (2, 3, 2).

Find the length and foot of the perpendicular from the point:
i) (7,14, 5)tothe plane 2x + 4y —z =2 ii) origin to the plane 2x -3y +4z-6=0

11
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41.

42.
43.

44,

45.

46.

47.

48.

49.

iii) (1,2, 3)to 3x +y—2z+ 15=0 iv) (0, 1, 3) to T-(3i—4j+5k)-1=0
V) i+j+2k to T-(2i—2j+4Kk)+5=0

Find the image of the given point in the given plane:

i)(5,-4,2)in8x-5y—-z-13=0 i)(1,3,-4)in3x+y—-2z=0
i) (1,3,4)in2x-y+z+3=0 iv)(-1,-1,3)in2x+3y—-4z—-10=0
v)(-1,2,0)inthe plane x — 2y + 2z = 1 vi) (2, - 1, 5) from the planex'+ 2y — 2z =4

Find the distance between the planes x + 2y — 2z =4 and ?-(2i+ 43— 41A<) =6

i) Find the distance of the point (0, - 3, 2) from the plane 2x + y — z = 5 measured parallel to the line
x _ry_z71
-2 3 6
ii) Find the distance of the point (2, 3, 4) from the plane 3x + 2y + 2z + § = 0 measured parallel to the ling
¥+3_y-2_z

3 6 2
iii) Find the distance of the point (2, - 1, 1) from the plane x + 2y — 2z ={4 measuring parallel to the line
x-=2 y-1 z-1

2 -1 2
iv) Find the distance of the point (i+2j+3k) from the plane|t-(i+ j+ k)=5 measured parallel to the

vector 2f+3j—6f<
v) Find the distance of the point (2, 0;%) from the plane x + 2y = 2z = 4 measuring parallel to the line
x-1_y z+1
1 -1 2
vi) Find the distance of the point (2, - 1, 5) from the plane x + 2y - 2z = 4 measured parallel to the line
x—-2 y-1 z-1
2 -1 2

x=2 y—I z-1
-1

Find the distance of the point (2, - 1, 5) fromthe line measuring along the plane

t-(2i+]-2k0—1=0
Find the distance between the parallel‘planes:

i) T-(2i—j+3k)+5=0 and T-(41—2j+6k)+8=0 ii)2x—y +3z2=4=0and 6x -3y + 9z + 13 =0

i) Show that the liné T =2i=2]+3k+A(i—j+4k) is parallel to the plane T-(i+5j+k)=5 and find the
distance between them.

ii) Show that the line T=—1+ j=k+A(2i+ j+4k) is parallel to the plane t-(i+2j—k)=1 and find the
distance between them.

i) Find the point of intersection between the lines x+l B -1
1 -2 2
x+1 y+2 z+3
2 3 4

Find the equation‘of the plane through the point (1, 5, 4) perpendicular to the plane 3x + 2y — 3z =4 and

and the plane 2x -y + 2z = 0.

ii) Find the point of intersection between the line and the plane f-(f+ 3+41A<) =6

parallel to the line T=(3 + 2s)i+(s-7)j+(2s — 2)k
Find the vector equation of the following plane in the dot product form

t=(i+]) +A(2i— j+ k)+p(3i— 5]+ 2k)




50. Find the vector equation of the following plane in the dot product form

=i— j+ K +r({+ )+ pi-2]+2k)

3D GEOMETRY — TEST YOURSELF

1. Find vector and Cartesian equations of the median AD of the triangle ABC with the vertices at
A(2, 3, 4), B(1, 6, 9) and C(0, 2, 3).

2. Find the angle between the line f:i+23+1;+7»(3§—23+2f<) and i"=2i—3—f(+u(2i+j—2f<)

x=11 y+H2 z+8
-4 -11

3. Find the foot of the perpendicular from the point ( 2, - 1, 5) in the line

And also find the length of the perpendicular.

. . . .  x—2 y-4 z
4. Find the image of the point ( 1, 0, 4) in the line i = 5 :g

Yl _y+3_ Bk x—2:y—4zz—6
5 7 1 3 5

5. Find the point of intersection between the,lines

if they intersect.
=111 y+2 z+8
—4  —11

6. Find the distance between the point (2, - 1, 5) and the line

7. Find the shortest distance between the lines whose vector equations are f=(i+ 23+1A<)+7u(i— j+ 1A<)
and T=(2i5j— k) +p@i+j+ 2k)

x-2 y—-6 z-3

8. Find the shortest distance between lines whose equations are 3 4 and
=2 z+3
X :y—:
2 3
_ _ _ _ x—-2 y—-6 z-3
9. Find the shortest|distance between lines whose equations are = 3 = 4 and
x—=2 _y+ 3 =)
2 3

10. Find the shortest distance and the equation of line of line of shortest distance between lines whose
equations are  T=(1+5)i+(3s-7)j+(2s —2)k and T=(3 —1)i+(4+ 2t)j+(t — 2)k

—4=1—y=22—3and5x—10 =7—7y _ z—1
3 3 2 24

11. Find A so that the lines 2x

are orthogonal




12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

26.

27.
28.

+1 y+3 z+5
5 7

Show that the lines a

x-2 y—-4 z-6
1 3

Planes

and

int er sect.Also find the po int of int er sec tion.

Find the vector and Cartesian equation of the plane , through the point (2, -1, 5) and perpendicular to the
vector 1+ 23+1A(

Find the Cartesian equation of the plane, through the point (- 2, - 6, 5) which is also the foot of the
perpendicular from the point (2, 3, 2)

Find the vector equation of the plane , through the points (2, -1, 5), (1, -3, 4) and (4, -2, 0).

Prove that the points (0, 6, 4), (1, 5, 4) and (2, 4, 4) and (2, 6, 2) are coplanar. Also find the equation of the
plane containing these points.

Find the equation of the plane through the points (0,6, 4), (1,5, 4) and perpendicular to the plane
3x+2y-3z=4

Find the equation of the plane through the points (1, - 3, 4) and perpendicular to the planes

F-(31+ 2j+6K) =3 and 3x - 2y + 22,5

x#tl y+2[z+3

3 and the plane f-(i—i— j+4lA<) =6

Find the point of intersection between the line
X+3 yv2 z43

] and the plane f-(2i+ 3+2E) =6

Find the angle between the line

Find the angle between the,line T=(3 — t)i+(4 + 2t )3 +(t— 2)1A< and the plane f-(3i+ 23— 1A<) =6
Find the image of the point ( -1, 2, 0) in the plane x - 2y + 2z = 1
Find the equation of the plane through the points (0, 6, 4), (1,'5, 4) and parallel to the line

F=(1-420i+@ - 2t)j+(3t — 2)k

x+1 y—-2 z+3
-2 3 2

Find the equation of the plane through the point ( -1, -2, 0) and containing the line

Find the equation of the plane containing the lines f=(2f— j—i— 1A<) +7u(4i— 23 + 21A<) and

x—=2 y—-4 z-6

2 —1 1
Find the equation of the plane through the point (1, 5, 4) perpendicular to the plane 3x + 2y - 3z =4 and

parallel to the line T=(3 + 2S)i+(s - 7)3 +(2s — 2)12
Find the distance between the point (2, - 1, 5) and the plane x + 2y - 2z =4
Find the distance of the point (2, 0, 1) from the plane x + 2y - 2z = 4 measured parallel to the line

x=1_ y z+1

1 -1 2

D




29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

39.

x-2 y-1_z-1
-1

Find the distance of the point (2, - 1, 5) from the line measured along the plane

t-(2i+j-2k) —1=0

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

Find the equation of the plane through the point of intersection of the planes to the[planes x+2y-z=1 and

x+y+2z+1=0 perpendicular to the plane 2x+2y-z=0.

A variable plane which remains at a constant distance 3p from the origin cuts the coordinate axes at A, B
: : . 1 1
and C. Prove that the locus of the centroid of the triangle ABC is — +—5+ — =5

X0y z p
Find the coordinates of the point where the line through (3, - 4, - 5) and (2, - 3, 1) crosses the plane

determined by the points A(1, 2, 3), B(2, 2, 1) and C(-A, 3,6)

Show that the lines *=> = ¥ =1 _ 2_5;x+1 _ A 7%
-3 1 5 -1 2

plane containing them.

are coplanar. Also find the equation of the

Find the distance between the point P(6, 5, 9) and the plane determined by the points

(3,-1,2), (5, 2,4) and (-1, -1, 6).

x+2 [2y+3 3z+4
¥ A=

Find the distance of the point (- 2, 8, - 4) from theline measured parallel to the

plane 4x + 12y - 3z + 1 =0

Find the point through which thelline joining the points (-1, 2, 3)/and (4, 5, 1) cross the XZ plane.

Find the equation.of a lineypassing through the point (1, 2, 3) and parallel to the planes 2x + 3y -4z+5=0
andx-2y+5z2—-1=0

Find the equation of a line through'thefpoint (-1, 2, 3) which is perpendicular to the lines

x—1 _ 2y—1 =Z+2and x+3 :y+2 :z—l.
2 —4 -1 -1 2 3

[2)




