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Three Dimensional Geometry

Rectangular Coordinate System in Space

1. if the origin is shifted (1, 2, -3 ) without changing the direction of the axes then find the new
coordinates of the point (0, 4, 5 ) with respect to new frame.

2. find the coordinates of the point which divides the line joining points (2, 3,4 ) and (3, -4, 7) in the
ratio 5:3 internally.

3. prove that the three points A (3,-2,4),B(1,1,1)and C (-1, 4, -2 ) are collinear.

Direction Ratios

4. find the direction ratios and direction cosines of the line joining the points% (6)-7, -1) and
B(2,-3,1).

Parallel Lines

5.if I, my, nypand |, m,, n, are the d.c’s of two intersecting lines, shows that the d.c’s of two lines
bisecting the angles between them are proportional to I, =1, , mi+n,.

6. Find the direction cosines of two lines which are connectedBythe relations | -5m + 3n =0 and 71
+5m’-3n°=0.

Angles between two Lines

7. if points P, Qare (2, 3,4), (1, -2, 1), then prove,that OP'is perpendicular to OQ where O is (0, 0, 0)
8. find the perpendicular distance of point P {0, =4, 3y) from the straight line passing through A (1, -3,

2)and B (2, -1, 4).

Problem

1. if a variable line in two adjacent positionsihas direction cosines |, m,n andl+8l, m+dm,n+d n,
show that the small angle 68 between)thé®wo positions is given by (§8)* = (§m)* + (6n)>.

Objective
1. the ratio, in which yzZplane divides the line joining (2, 4,5 ) and (3,4,5), is
(A)-2:3 (B)2:3 (€©)3:2 (D)-3:2

2. Alline makes angles,a, 8, v, & with the four diagonals of a cube. Then cos’a+ coszﬂ + coszy +
cos’§ is equal £0
(A) 2 (B) 4/3 (C)3/4 (D) 4/5

Exercise-'1

1. If a'straight line makes angles a, B, vy, with the x, y, z axes respectively, then show that sina +
sin® B +sin’y = 2.

2.show that A (-1, -3,4),B(7,-4,7) and D (1, -6, 10 from a rhombus.

3. Find the direction cosines |, m, n of two lines which are connected by the relations|+m+n = 0
and mn—-2nl-2Im = 0.

4. Lines OA, OB are drawn from O with direction cosines proportional to 1, -2, -1; 3, -2, 3. Find the
direction cosines of the normal to the plane AOB.

5. find the area of the triangle whose verticesare A(1,2,3),B(2,-1,1)and C( 1, 2,-4).

6. find the direction cosines of the line which is perpendicular to the lines with direction cosines
proportional to (1, -2,-2), (0, 2, 1).

7. Show that the points (4,7,8),(2,3,4), (-1,-2, 1) and (1, 2, 5 ) are the vertices of a parallelogram.
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8. if the vertices P, Q and R of a triangle have coordinates (2, 3, 5), (-1, 3, 2) and (3, 5, -2)
respectively, then find the angles of the triangle PQR.

9.A(3,2,0),B(5,3,2)and (-9, 6, -3) are the vertices of a triangle ABC if bisector of ZBACmeets BC
at D, then co-ordinate of D are.

19 57 17 19 57 17
™55 1e) B)(-% 76 1)
© (3 -=5) (D) none of these
10. The angle between two diagonals of a cube is
o o a1 11
(A) 30 (B) 45 (€) cos™ () (D) cos™(3)

The Plane

1. Find the equation to the plane passing through the point (2, -1, 3) which is the foot of the
perpendicular drawn from the origin to the plane.

2. Find the angles between the planes 2x—y+z=11and x+y +2z=3.

3. Find the equation of the plane passing through the points (2, 3, -4), (1, -4, 3handiparallel to the
X-axis.

4. Find the equation of the plane through the line of intersection of theplahes ax + by + cz+d =
and ax+ By + yz + 8 = 0 and perpendicular to the xy- plane.

5. Show that the origin lies in the acute angel between the planesws2y%'2z —9 =0 and 4x — 3y +
12z + 13 = 0. Find the plane bisecting the angle between‘them and distinguish the acute angle
bisector.

Problems

1. A variable plane passes through a fixed pointya,4 f,\y)and meets the axes in A, B, C. Show that
the locus of the point of intersection of the planesithrough A, B and C parallel to the co-ordinate
planesis ax 1+ fy 1 +yz71= 1.

2. Find the image of the point (1, 3, 4) in the plane2x-y+z+3=0.

Objective
1. A plane passing through the peinty(¢2,:2, 2 ) and containing the line joining the points (1, 1, 1) and
(1, -1, 2 ) makes intercepts on thefco-ordinate axes, the sum of whose length is
(A)3 (B)4 (C)6 (D) 12
2. The points (0, -1, -1)s(:4, 234 ),%(4, 5, 1) and (3, 9, 4) are
(A) collinear,  (Bheoplanar  (C) forming a square (D) none of these
3. consider the follewing statements:
Assertion (A)athe planey + z + 1 = 0 is parallel to the x-axis.
Reason (R): normal to the plane is parallel to the x-axis.
Of thesesstatements:
(A)beth A and R are true and R is the correct explanation of A
(BYoth'A and R are true and R is not a correct explanation of A
(C) Ais true but R is false
(D) Ais false but R is true
4. the equation of the plane bisecting the acute angle between the planes 2x —y +2z+3 =0 and
3x—2y+62+8=0is

(A) 23x—13y+32z+45=0 (B)5x—y—4z= 3
(C) 5x—y—4z+45=0 (C)23x—13y+32z+3=0
Exercise — 2

1. Find the equation of the plane trough (1, 0, -2 ) and perpendicular to each of the planes
2x+y—z—2=0andx—-y-z-3=0.
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2. Find the plane passing through the line of intersection of the planes 2x+y—-3z+5=0,x-3y+z +
2 =0 and the point (1, -2, 3).

3. Find the equation of the bisectors of the angles between the planes 2x—y—2z—-6 = 0and 3x +
2y —6z—12 = 0 and distinguish them.

4. A plane meets the co-ordinate axes in A, B, C such that the centroid of triangle ABCis (a, b, c ).
Then find the equation of the plane.

5. Find the equation of the plane parallel to the plane 4x — 3y + 2z + 1 = 0 and passing through the
point (5,1, -6 ).

6. find the equation of the right bisector plane of the segment joining (2, 3,4 ) and (6, 7, 8 ).

7. the equation of the plane containing the line xz;l: }3—' = % and parallel to the line 9:2;3 = % =1 ; 2 is
(A)x-2y—-z=1 (B)x+2y—2z=1 (C)x—-2y+2z=1 (D) x+ 2wt 2z2=1
8. if a plane is passed through to middle point of the segment A (-2, 5, 1), (6, 1, 5 )landis
perpendicular to this line, then its equation is
(A)2x-y+z=4 (B)2x+y+2z=4 (C)x-y+z=5 (B) nene of these

The Straight Line
1. Find the coordinates of the point where the line joining the points{2, -3)31) and (3, -4, -5)cuts the
plane 2x+y+z=7.
2. Find the coordinates of the foot of the perpendicular drawn from the origin to the plane
3x+4y—-62+1=0.
3. Find in symmetrical form, the equation of the line 3X% 2y~ 2—-4=0=4x+y—2z+3.
4. Find the equation of the plane passing throligh the‘intersection of planes 2x —4y + 32+ 5 =0,
X +y + 2z =6 and parallel to the straight line;having diréction ratios (1, -1, -1).

. . . . . 1 -2
5. Find the equation of the plane which containsithe two parallel lines S yT =7 and
x—3_y—-2 _z—-1
37 2 T
6. A line with direction cosines(proportional to (2, 7, -5 ) is drawn to intersect the lines
-5 y-7 2 3 -3 o . . . .
% = y_—l = %and x_; = y—z— = ZT . Find the co-ordinates of the points of intersection and the
length intercepted an it. Also)find the equation of intersecting straight line.
Shortest Distance Between Two Non Intersecting Lines
. . . -1 -8 -3 3 7 -6 )
1. Find.the shettest distance between the lines = 3= y_1 =2 T ,x_+3 = % = 24 . Also find the

equation,ofithe line of shortest distance.

Problem

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

3 —6°
Objective
1. If the straight line % = y_—_74 = % lies in the planes 5x —y + z = a, then a is equal to
(A) 2 (B) -3 (c)8 (D)9
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. . 1 -1 -2
2. if the angle 6 between the line % =X ==z

- and the plane 2x—y + VA z+4 =0s such that

. 1 .
sin@ = 3 then the value of 1 is

(A)3/4 (B)-4/3 (C)-3/5 (D)5/3
3. Aline with direction cosines proportional to 2, 1, 2 meets each of linesx=y+a=zandx+a=2y=
2z, then the coordinates of each of the points of intersection are given by

(A) (34, 23, 33), (a, a, 2a) (B) (34, 23, 3a), (a, a, a)
(C) (349, 349, 3a), (a, a, a) (D) (24, 33, 33), (29, 9, a)

Excercise -3

1. Find the distance of the point of intersection of the line
17 from the point (3, 4, 5).

2. find the equations of the perpendicular from the point (1, 6, 3 ) to the Iine%z ;Lz 22;2 Find
also the coordinates of the foot of perpendicular.

3. show that the length of shortest distance between the Iines"2;2= —%1 =

x—3 y—4 z—5
1 2 2

and the planex +y +z=

.97
2x+3y—5z2—6 = 0=3x—-2y—-2z+3 ISWE

4. Find the length of the perpendicular from (1, -1, 2 ) to the plane 3x ®5y.= 4z = 5 and also the

coordinates of the foot of the perpendicular.

5. find the locus of the co-ordinate of points at a distanee of 33/1T\units from (1,-1,2)onaline

passing through (1, -1, 2 ) and (3, 1, 1 ) and also find the ceordinates of the point at the same

distance from (1, -1, 2 ) on the given line.

6. find the equation of the plane containing (0, 7 7) antaa-= X3 = 212
. x£1 S y+Hh _ z-1 e Aiceim L —_2
7. Prove that the angle between the line “55~ =% = —7—and plane 3x + 2y -z = 4 is sin (\/ﬁ)

8. equation of straight line which passestthrough the point P (1,0,-3)and Q(-2, 1, -4 ) is

x—Z_E_ﬂ x—l_X_z+3
. _31/; ! 1——1 ) ) 31_1_ Y3
x = _ygl, vzt x-1_y_z+
(©) -3 1 2 (D) -3 1 1

9. The distance ofthe'poift (-2, 3, -4 ) from the line %1 = Zy4—+3 =3zt

plane, 4x + 12y%—3z+ 1= Os
17 17 13 13
(A" (B)=- (€~ (D)

measured parallel to the

Miscellaneous Solved Problems

1. find the equation of the plane containing the line %+ §= 1, x = 0 and parallel to the line %— g =1,
y=0

2. the sum of the perpendicular distances taken with proper sign of any number of fixed points from
a variable plane is zero. Show htat the variable plane passes through a fixed point.

_yt9_z=2
===
other. Hence find the shortest distance between the given lines.

4.Show that the reflection of the plane
a'’x+b'y+c’z+d =0inthe plane ax+ by +cz+d= 0isthe plane
2(aa’ +bb’ +cc’) (ax+ by +cz+d) =0 (a’ + b2+ c?) (a’x + b’y + 'z + d').

3. find the points on the line % =-(y=7)=(z-4)and % which are nearest to each
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xza _y+p _zov
1 m  on
6. what do you understand by the projection of a line on a given plane? Find the equations of the

_— . x=1_y+1 _ 2z-3
projection of the line AP AL

5. find the equation of the plane through the point (a’,ﬁ’,y') and the line

ontheplanex+2y+z=6

2 -1 4
Objective
1. A plane which passes through the point (3, 2, 0 ) and containing the line ’51;4 = }/5;7 = Zr , may be
(A)x-y+z-1=0 (B)x—y+z-5=0
(C)x—-2y—-z-1=0 (D)2x-y+z-5=0

2. A plane mirror is placed at the origin so that the direction ratios of its normal are 1, -1, 1. A ray of
light, coming along the positive direction of the x-axis, strikes the mirror. The direction cosines of the
reflected ray are

122 12 2 1 2 2 1 N 2
(A) 3,33 (B)-3.3.3 € =3 -3 -3 (DL—3 "3
3. The equation of the plane containing the line x;—a = % = % isalx — a)s by +B)+clz—v)=
0, where al + bm + cn is equal to
(A)1 (B)-1 (C)2 (D)o

x—4/3 _y#6/5 Na—3/2
/3 _v#5/5 32 o g

4. the shortest distance between the two straight lines

2 3 4
5y+6=22—3 =3x—4 is
8 9 5
(A) V29 (B) 3 (€0 (D) 6v10
5. A straight line passes through the point (2, -1, -1).4t is parallel to the plane 4x+y +z+2=0and is

. . -5 : . .
perpendicular to the line % = 12= ZT . the equation\of thesstraight line are

x—2_m_2+1 ﬂ_g_z—l
" 4 _+11 _+11 @ iz_ 11_ L
i PR AL A X2 _y-1_z-
(@ -1 1 3 (D) -1 1 1

6. the equations of the straight line thkough'the origin and parallel to the line (b + c)x + (c+a )y +
(a+b)z=k=(b—c)x+(c—a)y+ (a—bdzare

X 4 X zZ
(A)bz—c2 :czi}azzaz—bz (B)Ez }C_Iz a
(C)aszc = beca L cZ—Zab (D) none of these

Assignments
Section — |
Part-A

1. A line makexthe same angle 8 with each of the x and z-axis. If the single § which it make with the
y-axis, is,such that sin2ﬁ= 3sin’@, then find the value of cos’6

2. Find the area of the triangle whose vertices are (0, 0, 0), (5, 2, 6 ).

3. Prove that the straight lines whose direction cosines are given by the relations al + bm+cn =0

h
Lig4lho
a b c
4. Prove that the theree lines from the origin O, with direction cosines |;,my, ny : 15, my, Nyt l3 M3, ns,

ll m ng
are coplanar if <lz m; N >= 0.

l3 mz nj

and fmn + gnl + him = 0 are perpendicular if

5. find the image of the line xg;l = % = Zj: in the plane 3x -3y + 10z - 26 =0.
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6. find the equation of plane through the points (2,2, 1) and (9, 3, 6 ) and perpendicular to plane 2x

+6y+6z—1=0.

7. Prove that the equation of a plane perpendicularto linex—1=2-y :Zzi and passing through
(2,3,1)isx—y+2z=1.

8. find the equation of line passing through (-1, -2, -3) and perpendicular to plane
3x+2y+3z+5=0.

9. Find the equation of the plane through the line of intersection of planes ax + by + cz+ d =0 and

a’x+b’y+c’z+d =0and parallel to the liney=0, z=0.

10. The point P’ (a’,ﬁ’,y’) is the mirror image of point P (a, 8, y), in a line passing throughsthe origin
LA ﬁ;’nﬁ = y?: 2 (la + mB + ny,
11. Find the equation of the plane which bisects the join of P(x,, y1, z1) and (xhys za)perpendicularly.

12. The plane Ix + my = 0 is rotated about its line of intersection with the plane z%5 0, through an
angle a. Prove that the equation of the plane in its new position is

Lx+my+ztana /(12 + m2)= 0.
Part—-B

(Multi Choice Single Correct)
1. The projectors of a directed line segment on the co-ordinate axes are 12, 4, 3. Then direction
cosines of the line are

. N . +
with direction cosines |, m, n. Prove that 2 ;

12 4 3 2N A3
(A)g,zﬁé 3 (B) - 3w
(C)E’E’ 3 (D) x ¥y +8z-8=0

2. OP = 3 with direction ratios -1, 2, -2, themcoordinates of P if ‘O’ is, origin is

12 2
(A) (-1,2,-2) @) @22\, © (-3 2-2)  (D)B6-9)
3. the direction cosines of a line equallytinclined to three mutually perpendicular lines having
direction as I;,my, ny : 15, my, ny,: l3\m3, nsare

li+l+l3 my+my+ms ni+ny4ng
v3 v3 7 B
(D) none of these

(A) I+ |5 + 15, Mo+ +msaf; + 0y + 0y (B)

(€)

1+l +l3 miFmy+mg ni+ny+ns
3 3 ! 3

4.ifa, [, y arettheangles which a directed line makes with the positive directions of co-ordinates
axes, then sin’a+ sin2ﬁ+ sinzy is equal to

(AN (B) 2 (c) 3 (D) none of these
5. thedistance'of the points P (a,b,c) from x- axis is

(AY Vb2 + c? (B) Va? + c?2

(C)Va? + b2 (C) none of these

6. Alis a point (3,7,5) and B is the point (-3, 2, 6 ). The projection of AB on the line which joins the
points (7,9,4)and (4,5, -8 ) is

(A) 26 (B) 2 (C)13 (D)4
7. if P,P, is perpendicular to P,P;, then the value of k, where P,( k, 1, -1), P,(2k, O, 2) is 4, then its z-
coordinates is

(A) 2 (B)1 (€)1 (D) -2
8.1f the x — coordinates of a point P on the joint of Q (2,2,1) and R( 5,1,-2) is 4, then its z —
coordinates is
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a)2 b) 1 c)-1 d)-2
9. The coordinate of foot of perpendicular drawn from A (1, 0, 3) to the joinof B(4,7,1) and
C(3,5,3)are

@ (.2.3) (8)(5,7,17)
©G-53) o) (=55-75)

10. A variable line through the origin intersects the parallel planesx+y+2z+9=0andx+y+2z-6
=0at P and Q. the ratio OP : OQ is

(A)3:2 (B)2:3 (©1:1 (D)5:2
11. which one of the following is best condition for the plane ax + by + cz + d = 0 to intersect the x
and the y-axes at equal angles

(A) ...and ... (Bya=-b (C)a=b (D) a* +%” 21

12.the condition that line x_lxl = y:nyl =2z

(A) axy+ by, +cz;+d=0andal+bm +cn#0
(B)al + bm + cn=0and ax; + by, + cz;+d # 0
(C) axs+ by; +cz;+d=0and al + bm+cn=10
(D) ax;+ by; + cz;=0and al+ bm+cn=0

;Zl lies in the plane ax + by + cz + d%0 is

13. the line xl;l = }12;3 = % parallel to the plane
(A)2x+y+2z+3=0 (B)2x—y—2z=3
(C)21x—12y+z=0 (D)2x+y—2z=0
14. the equation of the plane containing the line 2X =5y +2z = 6, 2x + 3y —z =5 and parallel to the
X _ Yz
ImeI—_6 S Is
(A)6x+y—-10=0 (B)ex+y—16=0
(C)12x+2y-1=0 (D)6x+y+16=0
. ﬂ_i_z_ 9%—16" 1 9y=1 _z
15. the lines TS N and S Tws = are
(A) coplanar (B) parallel (C) skew (D) none of these

Multi Choice Multi Correct
1. the equatien‘ef line passing through (2, 3, -1 ) and lying in the plane 2x +y—5z=12 and
perpendictilaritoithe line 2x +y -52-12 = 0=4x-3y +7zis

x—2_ﬁ_z+1 x_—l g z+1
- 35_ _12_ ! ) 32_ 12_ "

X _y=2_Z Xze_Yy—e_2Z
(C) 3 -1 1 (D) 3 1 7

2.LletA(1,-1,1)and B (-1, 1, -1) be the vertices of triangle ABC such that £A= 2B. The locus of the
vertex Cis a plane which will be perpendicular to

(A)x+2y+z=0 (B)2x+y—2z=0 (C)x-y+z=0 (D)x—2y—-3z=5
3.iflinesx=y=2z,x= % = g and the third line passing through (1, 1, 1) from a triangle of area NG
units, then point of intersection of third line with second line will lie on

(A)—=—7=— (B)x+2y+z=16
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_ X3 _y~4_z-3
(C)x—2y—z=16 (D) -
Numerical Based Type
; . -6 y-2 z-2 +4 +1 .,
1. shortest distance between IlnesxT = y_—2= z . and xT =_lz = Z_Z is

2. the square of the projection of the line segment joining the points (1, 2, 3) and (4, 5, 6 ) on the
plane 2x+y+z=11is

Linked Comprehension Type
Read the following write up carefully and answer the following questions:
A line L, passing through a point ( -4, -6, 1) and is parallel toa line x—1 = y+2 =z-2 and Second
3 5 (2
Line L, is the line of intersection of planes 3x — 2y+z+5 =0 and 2x+3y+4z — 4=0.Bothlines'L; and L,
are coplanar.
1. the point of intersection of lines L, and L, is

(A)(2,4,3) (B) (-2,4,-3) (C) (2,4, 3) (D) none of these
2. The equation of plane containing line L, and passing through (1,*232)

(A)x-y—-z=1 (B)2x+y—z=3 (C) (x — vt 22 =3)) (D) none of these
3. Direction ratio of the line L, is

(A) (10, 11, -13) (B)(11, -10, 13) (CIN113,10,>-13) (D) none to these

. . x=1 y+2 z-—-2 .
4, Distance between line L; andT ===\

(A) 13\/% (B) 13\/% (Q) 12\/% (D) none of these

5. Angle between planes 3x — 2y +5 =0 and2x + 3y +4z—-4=0is

1 2 1 A 1 4
(A) cos 05 (B) cos Ja0¢ (C) cos 05 (D) none of these

Matrix - Match Type
Each question contains statements given in two columns which have to be matched. Statements
(A,B,C,D) in coltimniI*have to be matched with statements (p,q,r,s) in column II.
1. consider the following linear equations
ax by ez =0
bx+ cy+az=0
X +ay+bz=0

Colum 1 Colum 2
(AJa+b+c*#0anda’+b’+c’=ab+bc+ca (p) the equations represent planes
meeting only at a single point.
(B)a+b+c=0anda’+b’+c’#ab+bc+ca (q)the equation represent the line
X=y=2z
(C) a+b+c#0anda’+b’+c’+ab+bc+ca (r) the equations represent identical planes
(D)a+b+c=0anda’+b*+c’=ab+bc+c (s) the equations represent the whole of
the three dimensional space.

Section - Il
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1. The general equation of the plane which is parallel to the x-axis is
(A)by+cz+d=0,b#0,c#0
(B)ax+by+cz+d=0,a#0,b#0,c#0
(C)ax+cz+d=0,a+0,c+0
(D)ax+by+d=0,a#,b#0
2. The locus of a point which is equidistant from the x- axis and the y- axis is
(A) the plane x =y (B) the plane x = -y
(C) the pair of planes x=+y (D) none of these
3. if (p1. gy, r1) be the image of (p, g, r) in the plane ax + by + cz + d = 0, then
(A) P = B = H (B)a(p+p1) + (a+ay) +c(r+r;) +2d =0
(C) both (A) and (B) (D) none of these
4. The mirror images of the point (3, 4, 5) in the coordinate planes are A, B and C. The centroid'ef the
triangle ABC is

(a) (0, 0,0) (B)(-3,-4,5 ) @G53 oy

5. which of the following does not represent a straight line
(A)ax+by+cz+d=0,a’x+by+cz+d=0(a+2a’)
(B)ax+by+cz+d=0,ax+b’'y+cz+d=0 (b #b’)
(C)ax+by+cz+d=0,ax+by+cz+d=0(c#c’)
(D)ax+by+cz+d=0,ax+by+cz+d =0(d#d)

6. A plane makes intercepts OA, OB, OC whose measurementsmare'a, b, c on the axes OX, OY, OZ. The

area of the AABC is

(A) % (ab+bc+ca) (B) % (a%b? + b’c? + c%a?)?

(C)%abc(a+b+c) (D) %(a+b+c)(ab+bc+ca)
7. The ratio of the distances from the points{d, -3, 3jkand (3, 3, 3) to the plans 5x + 2y —7z2+9=0is

(A)2:1 (B)1:3 (C)1:1 (D)3:2

8. A perpendicular is drawn from agpeinty(1,/6, 3 ) to the line f = yz;l = % . Coordinates of the foot

of perpendicular are
9. the straight lines, whose direction cosines are |;, m;, n; which are the roots of al + bm + cn =0, fI?
+gm’ + hn” =0, are parallel if

f 9 N a,b e L9,
(A)a+b+c-0 (B)f+g+h 0 (C)a2+b2+c2 0
2 b2 CZ
D&+ +Z =0
( )f 5" % o
126. the distance of the point (-2, -5, 7) from the point of intersection of the line % = yT = ZT and
the planes2x+y—z=2is
(A) 4v29 (B) V78 (C) 2v29 (D) 2v78
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