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SIONALIGEOMETRY

Chapter,

ach of these questions has 4 choices (a), (b), (c) and (d) for its answer, out of which ONLY ONE is correct.

SINGLE CORRECT CHOICE TYPE
A E

If B,y are the angles which a directed line makes with 5. The perpendicular distance of a corner of a unit cube from
i 1 not ing through it is :
the positive directions of the co-ordinate axes, then a diagonal not passing through it is
sin? o +sin? B+ sin? y isequal to: (a) % (b) %
3
(@ 1 (b) 2
2 2
3 © \/: d —=
© 3 @ 2 3 5
A line OP through origin O is inclined at 30° and 45°to OX 6 IfP(x,y,2) isa point on the line segment joining O(2, 2, 4)
and OY respectively. The angle at which it is inclined to OZ and R (3, 5, 6) such that the projections of OP on the axes
is:
are ? ,? , ? respectively, then P divides OR in the ratio:
(@ 90° (b) cos™! (_—1j
4 (@ 1:2 (b) 3:2
(c) 60° (d) such line does not exist (€ 2:3 (d 1:3
7. Th ti f moti f int i is x=2¢,
ABCistriangle = (2.3.5). B=(_1.3.2)and C = (A.5.1). e equation of motion of a point in space is x = 2¢
. . L y=—4t, z = 4t where t measured in hour and the co-
If the median through 4 is equally inclined to the axes then
. ordinates of moving point in kilometers. The distance of
the point from the starting point O (0, 0, 0) in 10 hours is
@ A=p=3 ®) A=5.u=7 () 20km (b) 40km
© A=7,u=10 @ 2=0,u=0 (¢) 60km (d) S55km
. . 8. The co-ordinates of the foot of the perpendicular drawn
A hne.pass.es thro.ugh the p01r.1t U 7,’ ~Dand(2,=3,1). from the point 4 (1, 0, 3) to the join of the points B (4,7, 1)
The direction cosines of the line so directed that the angle i
L e . and C(3,5,3)are:
made by it with positive direction of x-axis is acute, are
5717
a) | =, —,— b) (5,7,17
@ 2 ® =21 © [3 3 3] © :
373 3 333
57 17
@ 221 © G‘%%} @ (‘5’5"?}
37373
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10.

11.

12.

13.

14.

A line makes angles «, 5,1,6 with the four diagonals of 15.

a cube, then the value of

cos? a +cos’ S+ cos® A+cos> S is

(@ 1 (b) 2

4
© = (d 4

3
If/,, my, n, and l,, m,, n, be the direction cosines of two
mutually perpendicular lines, then the direction cosines of
the line perpendicular to both the lines are :

@ 4L, mm,,nn, 16.

(b) mny —mpny, n112 —l’lzll, 11}712 —12m1

© Lom om

lz,mz,}’lz

(d) mny+myn, il +n,l,, Limy +1Lm,

If/,, m,, n, and [,, m,, n, be the direction cosines of two 17,

concurrent lines, then the direction cosines of the line
bisecting the angles between them are proportional to
@ 4L, mm,, nn,

L om

(b)

>

L' my ny

(C) ll+lz,ml+m2,n1+n2

(d) mny+myng, nly+nyly, Limy + Lmy

The line x=ay+b, z=cy+d and x=a'y+bdb', 18.

z=c'y+d" areperpendicularif:

(@ aa'+bb'+1=0 (b) ab'+ta'b+1=0
(¢) aa'+bb'+cc'=dd' (d) ad'tec'+1=0
The centre of the sphere which touches the lines

y=X, z=c and y=-x, z=—c lieson

@ xy+2cz=0 (b) yz+2cx=0

(© zx+2cy=0 (d) none of these

The image of the point (1, 6, 3) in the line % = yT_l =z ; 2
is:

(@ (1,2,3) () (1,3,5)

(¢ (0,1,2) (d (1,0,7)

~

19.

A mirror and a source of light are situated at the origin O
and at a point on OX respectively. A ray of light from the
source strikes the mirror and is reflected. If the DRs of the
normal to the plane of mirror are 1,—1, 1, then DCs for the
reflected ray are

(b) -

1 22 2
a [ — =
( ) 3 b 3 2 3 3 2

W | N

1
39

1 2 2 1
c) ——,——,—= d =, -
© 33 3 @ 3

(SRR

2
"3
The equation of plane containing the line

x+1 y-3 z+2

and the point (0, 7,—7) is :
- 3 point ( )

(@ x+y+z=1 b) x+y+z=2

(¢) x+y+z=0 (d) none of these
A plane meets the co-ordinate axes in A, B, C such that the

centroid of AABC is the point (p, g, r). The equation of
the plane is :

@ 4212 b 42X
p q r 2p 2q 2r
© Z+XiZo (d) EASNE VAN Lo
3p 3q 3r p q T

The  Cartesian  equation of the plane

F=(+A—u)i +(2-A)j+(3-2A+2u)k is

(a 2x+y=5 (b) 2x—y=5
(©) 2x+z=5 d 2x-z=5
A variable plane which remains at a constant distance 3p
from the origin, cut the co-ordinate axes at 4, B, C. The

locus of the centroid of A4ABC is.

(a) x7! -i—)f1 +z71= p71

b) x2+y 24z 2=p2

1

© x'+ytezl=3p7!

(d) x+ytz=p
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20.  The distance between the line 25. Ifavariable plane forms a tertrahedron of constant volume
r=2i-2j+ 3k + Mi—j+ 4/2) and the plane 64k> with the co-ordinate planes, then the locus of the
P . centroid of the tetrahedron is
F.(i+5j+k)=51s s s s 5
@ x+y +z> =6k
10 10
a) — b) =
()\/g ()3 (b) xyz =6k
2 2 2 _ 412
10\/5 () x“+y +z° =4k
(c) /= (d) none of these
d) x4y 24z =4
21.  The equation of the plane through the line of intersection 26,  If P be any point on the plane /x + my + nz =p and Q be a
of planes ax+by+cz+d =0, a'x+b'y+c'z+d'=0 point on the line OP such that OP.OQ = p2 . The locus of
and parallel to the line y=0,z=01s: the point O is
(@ (ab'-a'b)x+(bc'-b'c)y+(ad'-a'd)=0 @ s 2 o
x+my+nz—p=x"+y°“+z
(b) (ab'-a'b)x+(bc'-b'c)y+(ad'-a'd)z=0
b 2202
() (ab'-a'b)y+(ac'-a'c)z+(ad'-a'd)=0 ®) br+my+nz=p@”+y°+2%)
(d) none of these ©  plx+my+nz)=x*+y* +2°
22.  The distance of the point (1, 0, —3) from the plane o 5
x—y—z=9 measured parallel to the line @ x+y 4zt =p
27.  The angle between any two diagonals of a cube is
x—=2 y+2 z-6 s |
2 3 -6 () cos! 7 (b) cos™ 1
@ 6 () 7 .
a1
’ 8 (©) cos™ — @ I
c) — d 2 cos
© 3 @ 3 i E |
23.  The area ofthe triangle whose vertices are (0, 0, 0), (3,4, 7), 28. ;hg;?fri:eilgei (()h(’)f(’ﬁg; 5 Lir;es li;jra;v:nztg%}flg;%lzs
and (5,2,6)1s: -ord > . =p,
( ) then the area of AABC'is :
3 1
a) =465 b) =465 2 3
(@ 5 (b) 3 @ Pk o 2!
2 3hk
3 3
© @ 474 - 5
v © P @ L
24.  The plane ax+by =0 is rotated through an angle o 2hk 2hd
o . . . 29.  Equation of the sphere with centre in the positive octant
about its line of intersection with the plane z = 0. The which passes through the circle x> + % = 4, z = 0 and is cut
equation of the plane in new position is : by the plane x + 2y + 2z =0 in a circle of radius 3 is :
() ax+bytzVa® +b% tana=0 (@ x>+y>+z2-6x-4=0
(b) (ax+by)\]a2+b2iztana:0 (b) x2+y2—6y—4:0
2 2 2
(© tana(ax+by)tzva®+b> =0 © x"+y"+z7-62-4=0
2 2 g _A4-
(d) ax+byi\/a2+bzz:tana (d) ¥ +y7-6x-6y-4=0
Jia)

20.@®OW@
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21. @®OW@
26 @O

22.@®O@
27. OO

23.@®OW
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24. @®OW@
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30.

31.

32.

33.

34.

3s.

The locus of the point, the sum of squares of whose
distances from the planes :

x—z=0,x-2y+z=0and x+y+z=0 is36is:
@ x*+y*+z2=6

(b) x?+y?+22=36

©) szryz+z2 =216

-2 -2 -2
+ + =—
(d x y z 36

The smaller radius of the sphere passing through (1, 0, 0),

(0,1,0)and (0,0, 1)is:

(a) \ﬁ (b) \ﬁ
5 8
2 5

(©) J;. (d) 3

A plane passes through a fixed point (a, b, ¢). The locus of
the foot of the perpendicular to it from the origin is a sphere
of radius :

@ Va+b2+c?

(©) a*+b*+c?

@)%Vﬁ+#+8

(d) none of these

x=2 y+l z-
2 -

The line, intersects the curve

xy:cz, z=0 ifcisequal to

1

b) +-
(@ =1 b =+ 3

© +45

The direction cosines of a line satisfy the relation A(¢ +m) =
n, mn + nl + Im = 0. The value of A, for which the two lines
are perpendicular to each other is

(@ 1 (b) 2

() 12 @ -1

O is the centre, AB and BC are two diagonals of the adjacent
faces of a rectangular box. If angles AOB, BOC and COA are
0, ¢ and y respectively, then cos 6 + cos ¢ + cos v is equal
to

(d) none of these

3
© -1 @ 3

@ 1 .

~

(b) 0

36.

37.

38.

39.

40.

41.

42.

Projection ofthe linex +y+z—3=0=2x+3y+4z—6 on the
planez=01is

X _y-6_:z X_y-6_z
@ == b T="5=7
X_y-6_z d £ th
(© 1= 2 0 (d) none of these

The volume of tetrahedron included between the plane
3x + 4y —5z—60 =0 and coordinate planes is

(a) 600 cube units (b) 300 cube units

(c) 3600 cube units (d) 1200 cubic units

The equations ax + a2y +z=0, bx + b*y+z=0and cx + 2y
+ z=0 have only solution (0, 0, 0).

Ifthe coefficients a, b, ¢ are in G. P., then the common ratio of
G.P. can not be equal to

(@ -1 (b) 2

) -3 d -2

Let A(1, -1, 1) and B(-1,1, —1) be the vertices of triangle

ABC such that £4 = ZB. The locus of the vertex C is

(@ x+2y+z=0 (b) 2x+y—z=0

() x—y+z=0 d x-2y+z=0

The locus of a point which moves so that its distance from
the line x = y = — z is twice its distance from the plane
x—y+tz=1is

@ x° +y2 +2° —Syz+3zx-3xy—4x+4y—-4z+2=0

(b) x?+1?+22+5yz—3zx+3xy—4dx—4y—4z+2=0
(¢) x2+)2+z2=2
(d) none of these

Iflinesx=y=z, x = % = g and third line passing through

(1, 1, 1) form a triangle of area /6 units then point of
intersection of third line with second line will be
@ (1,2,3) (b) (2,4,6)

o (559

A rectangle ABCD of dimension r and 2r is folded along
diagonal BD such that planes ABD and CBD are
perpendicular to each other, then the distance AC’ (in new
position is)

@ ~3r ) 85r
85

\ﬁ
< @ 5"

(d) (_ 15 _27 _3)

©
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COMPREHENSION TYPE

This section contains groups of questions. Each group is followed by some multiple choice questions
based on a paragraph. Each question has 4 choices (a), (b), (c) and (d) for its answer, out of which ONLY

ONE is correct.

PASSAGE-1

Consider a right pyramid on a square base ABCD of side
20.. The height of the vertex V above the base is a. Attempt
following questions for this figure.

1. The line of the greatest slope in any of the triangular plane
is inclined the base at the angle
(@) 30° (b) 45°
(c) 60° (@ 75°

2. The shortest distance of the vertex 4 from the edge BV is

26

@ —-a b) 2v3a
() ﬁa d a
2
3. The angle between two adjacent triangular faces is
(a) 90° (b) 75°
(¢) 120° (d) 60°
PASSAGE-2

A tetrahedron is a three dimensional figure bounded by four non
coplanar triangular planes. So, a tetrahedron has four non-coplanar
points as its vertices.

Suppose a tetrahedron has points 4, B, C, D as its vertices, which
have coordinates (x,, y,, z,) (x,, ¥,, 2,), (X3, ¥5, z3) and (x4, ¥, z,)
respectively in a rectangular three-dimensional space. Then the
coordiantes of its centroid are

[Xl +X2 +X3 +X4 N +y2 +y3 +y4 Z1 +22+Z3 +Z4]

4 > 4 > 4 . The
circumcentre of the tetrahedron is the centre of a sphere pasing
through its vertices. So, this is a point equidistant from each of
the vertices of tetrahedron.

Let a tetrahedron has three of its vertices represented by the
points (0, 0, 0), (6,-5,—1) and (-4, 1, 3) and its centroid lies at the
point (1,2, 5). Now answer the following questions.

4. The coordinate of the fourth vertex of the tetrahedron is

5. The equation of the triangular plane of tetrahedron that
contains the given vertices is
(@ x-2y+z=0
() x+ty+z=0

(b) Sx—-3y-2z=0
(d) x+2y+3z=0

6 The coordinates of the centre of the sphere circumsbring
the tetrahedron is
8 47 8 45
@ [?7’8) ®) [7"7"8]

PASSAGE-3

Ifthe projections of three points A, B, C on a given plane are A', B,
C, then A4'B'C"' = cos O(AABC), where 0 is the angle between

the planes ABC and A'B'C' (i.e., the angle that the positive direction

of'a normal to one makes with the positive direction of a normal to

the other). In general, if A is the area of any plane curve and A is

the area of its projection on any given plane, then A= cos 0 A,

7.  Suppose 4B is a diameter of a circle and P is a plane through
AB making an angle 0 with the plane of the circle. If diameter
of the circle be 2a, then the eccentricity of the curve of
projection of the circle on P is

2asin 0
(a) sin0 (b)

l+a

acos0

+ sin?
l+a (d) 1+sin“6

8. A plane makes intercepts O4, OB, OC whose measures are
a, b, c onthe axes OX, OY, OZ. The area of the triangle ABC
is

(a) \/a4 +bt et —a?b? - PP - PdP

(b) %\/azbz +52c% +c*a?

() a?+b*+c2—bc—ca—ab

(@ (2,-4,18) (b) (1,-2,13)
(2) (-2,4,-2) d) (1,-1,1) (d) %\/(a+b+0)(b+c—a)(c+a—b)(a+b—c)
£
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REASONING TYPE

In the following questions two Statements (1 and 2) are provided. Each question has 4 choices (a), (b), (c) and
(d) forits answer, out of which ONLY ONEis correct. Mark your responses from the following options:

@

(©) Statement-1is true but Statement-2 is false.
(d)  Statement-1isfalsebutStatement-2is true.

Both Statement-1 and Statement-2 are true and Statement-2is the correct explanation of Statement-1.
Both Statement-1 and Statement-2 are true and Statement-2is not the correctexplanation of Statement-1.

Statement-1: The shortest distance between the skew
lines F=a+ab and F=c+pd is

l[a-c b d]
|b xd |

Statement-2 : Two lines are skew lines if there exists no

plane passing through them.
A right pyramid has its base a square ABCD and vertex V.
A variable point P is taken on the edge VB and Q is the mid
point of BC.
Statement-1 : The sum AP + PQ is the least if A, P and Q

are collinear, when the plane VBQ is rotated
about the edge VB to be in the same plane
with the plane VAP
Statement-2 : When the planes VAP and VBQ form a single
plane, AP and PQ are common
perpendicular to edge VB.
In a three dimensional coordinate system P, Q and R are
images of a point A(a, b, c¢) in xy-plane, yz-plane and zx-
plane respectively. G is the centroid of the triangle POR
and O is the origin.
Statement 1 : The points 4, G and O are collinear.
Statement 2 : G is the midpoint of 4 and O.

#

2. @O

MARK YOUR
1.
©000

3 @OOO@

MULTIPLE CORRECT CHOICE TYPE

Each of these questions has 4 choices (a), (b), (c) and (d) for its answer, out of which ONE OR MORE is/are correct.

Let PM be the perpendicular from the point (1, 2, 3) tox—y
plane. If OP makes an angle § with the positive direction

of the z-axis and OM makes and angle ¢ with the positive

direction of x-axis, where O is the originthen (9 and ¢ are

acute angles)

(a) tanezg ) sinesin(l):%
(© tanp=2 (d cosecosq):L

iz

The value(s) of A, for which the triangle with vertices (6,
10, 10), (1, 0, —=5) and (6,—10,A) will be a right angled

triangle is / are :

70
b)
@ 0

(a 1
() 35

3.

The direction ratios of lines intersecting the line

3 _y-3_:z at angles 60° are

2 11

@@ 1,1,2 (b) 1,2,-1
© 1,-1,2 (d 1,-2,1

Two coplanar lines having d.c.’s [}, m,, n, and [,, m,, n, are
inclined at an angle 0. The d.c.’s of the lines bisecting the
angle between them are

® ll+12’m1+m2’nl+n2
2cosg 2cos— 2COSQ

2 2 2

(b) 11—12 ’ml_mz’l’ll—}’lz
2cosg 2cos— 2COSQ

2 2 2

(c) ll +12 my +m2 n +}’12
. 0’ .07 .0
2sin— 2sin— 2sin—

2 2 2

(d) ll —12 ml _mZ I’ll —I’l2
.0’ .0 .0
2sin— 2sin— 2sin—

2 2 2

&
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5. If OABC is a tetrahedron such that O4% + BC? = OB? + CA? (d) AB isperpendicular to BC

= OC?+ AB? then 6. The equation of plane bisecting the angle between the
(a) OA is perpendicular to BC planes x = 0 and z = 0 and passing through (1, 2, 3) is
(b) OB is perpendicular to CA (@ x+y—4=0 (b) x+tz—-4=0

& OC is perpendicular to AB () x—z+2=0 (d x—y+2=0

5. OO0 | & OO

MATRIX-MATCH TYPE
Each question contains statements given in two columns, which have to be matched. The PqQr s t

statements in Column-I are labeled A, B, C and D, while the statements in Column-II are A
labelled p, q, r, s and t. Any given statement in Column -1 can have correct matching with ONE ®@®®®
OR MORE statement(s) in Column-II. The appropriate bubbles corresponding to the B @@@@@
answers to these questions have to be darkened as illustrated in the following example: C @@@ @ @
If the correct matches are A—p, s and t; B—q and r; C—p and q; and D-s and t; then the correct D @ @ @ @ @
darkening of bubbles will look like the given.
1.  Observe the following columns :
Column I Column IT
(A) The vector equations of a line parallel to the p. r=oaa+pf b
vector b and passing through the point A
whose position vector is @ is
(B) The vector equation of a line passing q r=(-a-pPa+ab+pc
through the points whose position vectors are g, b is
(C) The vector equation of the plane passing r F=a+ab-a)
through origin and parallel to vectors g, b is
(D) The vector equation of the plane passing s. F=a+ab
through points with P.V.s @, b and € is t. r=ala- b )+ b , Where o, j3 are scalars
2. Observe the following columns :
Column I Column II
(A) If the coordinates of the mid-points of the sides p. 34
BC,CA,4B of AABC are (a, 0, 0), (0, b, 0), (0,0, ¢)
: AB% + BC? +CA?
respectively then T 5 5 18 equal to
a +b"+c
(B) The distance of the image of the point (1, -2, 3) in q. -3
the plane x — y + z=15 from the origin is equal to
(C) If O be the angle between a diagonal of a cube and r 8

an edge of the cube intersecting the diagonal then
tan0 is equal to

(D) If the equation px?+ y? + gz* + 2yz + zx + 3xy = 0 represents s. 42
a pair of mutually perpendicular planes then q is equal to t. 52

£

1. P adar s t 2. P9 r s t
Al@O@OOGO® Al@O@OOO®
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3. Observe the following columns :

Column I Column IT
(A) If the plane ax — by + ¢z = d contains the line p. O

x—a y-2d z-c b .

. . , then — 1is equal to
a b c d

(B) The distance of the point (1, -2, 3) from the plane qg- 1

X —y+z—5=0measured parallel to XX z-1

2 3 -6
is equal to
. . x=2 y-3 4-z

(C) If the straight lines = = and r 2

1 1 k

x-1 y—-4 z-5, .
= = intersect then k is equal to

k 2 1
(D) Ifaline makes an angle 6 with x and y-axis then s 3
cot O can be equal to
t. -3

#

3. P adQr s t
APOOO®O®
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NUMERIC/INTEGER ANSWER TYPE

The answer to each of the questions is either numeric (eg. 304, 40, 3010 etc.) or a single-digit %%%%
integer, ranging from 0 to 9. @lelele
The appropriate bubbles below the respective question numbers in the response grid have to  |@|®|O|®
be darkened. %%%%
For example, if the correct answers to a question is 6092, then the correct darkening of bubbles [®|®|®|®)
will looklike the given. @00«
Forsingle digitinteger answer darken the extreme right bubble only.

1. The length of shortest distance between the two lines 4.  Pisapoint and PM, PN are perpendiculars from P to the ZX
and XY planes respectively. If OP makes angles 0, a, 3, y

x+3:y—_6:£and x+2:Z:z—7

4 3 > VR 1 is with the plane OMN and the XY, YZ, ZX plane respectively
2. The shortest distance between the z-axis and the line then sin? 0 (cosec?a. + cosec?p + cosec?y) is equal to
X+y+2z-3=0,2x+3y+4z-4=0 is: 5. Pisapoint on the plane ax + by + cz=d. A point Q is taken
3. If the planes x—cy—bz=0, cx—y+az=0 and on the line OP such OP. OQ = d-. If the locus of Q satisfies
d(ax+by+cz)

bx +ay — z = 0 pass through a straight line, then the value = k then k is equal to

. 2
of a2+ b2+ 2+ 2abcis : X+ yi+z
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SINGLE CORRECT CHOICE TYPE

1 (b) 11 (c) 21 (c) 31 (c) 41 (b)
2 (d) 12 (d) 22 (b) 32 (b) 42 (c)
3 (c) 13 (a) 23 (a) 33 (c)
4 (a) 14 (d) 24 (a) 34 (b)
5 (c) 15 (d) 25 (b) 35 (c)
6 (b) 16 (c) 26 (c) 36 (b)
7 (c) 17 (c) 27 (b) 37 (a)
8 (a) 18 (c) 28 (d) 38 (a)
9 (c) 19 (b) 29 (c) 39 (c)
10 (b) 20 (c) 30 (b) 40 (a)
COMPREHENSION TYPE
1 (b) 3 (c) 5 () 7 (a)
2 (a) 4 (a) 6 (d) 8 (b)
REASONING TYPE
L1 & [ 2] @ [3] © |

IEIE MATRIX-MATCH TYPE

1. A-s;B-r;C-p;D-q 3.
2. A-,B-t,C-s,D-p,q

A-l’, B'q’ C'pata D-P,Qas

NUMERIC/INTEGER ANSWER TYPE




sglu tionsy
SINGLE CORRECT CHOICE TYPE

Let CM be perpendicular from the corner C on the

1. () The DCs ofthe line are : - .
diagonal OP. The vector equation of OP is;
[ =cosa, m=cosf, n=cosy. .
F=A0+j+k)
Since, Zym?+n®=1. _ .
5 ) ) OM = projection of OC on OP = OC .OP=
cos” a+cos” f+cos”y =1 A
i (+j+k) 1
= 1-sin® a+1-sin” B+1sin’ y =1 5 B
= sin® a+sin2ﬂ+sin2 y=2
2. () Let/, m,nbe the direction cosines of the given vector, “4
then 2+m?+n2=1
NG | C (0.0, 1)
If [ =c0s30°=—, m = cos45° = —, then -
2 V2 .
§+l+ n=lon?= —l which is not possible. So : g
4° U t M PQ,1D)
such a line cannot exist. - > B(0, 1,0) >y
o B
3. (9 Midpointof BCis (? 4, 2;—“] A !
i
Direction ratios of median through A4 are A(1,0,0)
Aol 543 2K 5o A5 g #=8 *
2 2 2
2 _ 2 2
A2,3,5) Now OC* = OM* +CM
= cM? = 0C? |-0oM? = 1—%:3
COns 2
B(-1,3,2) (h, 5, 1) = CM = 3
The median is equally inclined to axes, so, the direction 13 19 2%
ratios must be equal, so () Since OP has projections Ry and < on the
A=5 u—_8
— Tl =2 A=T,u=10 : —— 13: 194 26+
2 co-ordinate axes, therefore OP = —i+—j+—k
4. (@ Let/, m, nbe the DCs of the given line. Then as it 5 5
makes an acute angle with x-axis, therefore / > 0. The Suppose P divides the joinof O (2,2,4) and R (3, 5, 6)
line passes through (6,—7,— 1) and (2, -3, 1), therefore in the ration A :1 . Then the position vector of P is
its DRs are 6—2,-7+3,—1—1or 4,—4,-2 (3l+2) f+(51+2)],+(6l+4)]€
Hence DCs of the given line are z, —%, —l A+l A+l A+l
o33 13, 19, 26
5. (¢) Lettheedges OA, OB, OC of the unit cube along OX, ?i +?j+?k

0Y, OZrespectively. Since
04=0B=0C=1 unit

OA=i, OB=j, OC=k

[3/1+2) . [51+2j . [6A+4) A
= i+ Jj+ k
A+1 A+1 A+1



7.
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3A+2 13 5A+2 19 64+4 26
A+l 57 A+1 57 A+1 5
= ﬂ,:i
2

Eliminating ‘t’ from the given equations, we get the
equation of the path,

xX y z X
—_,= = =— 0 —= - =—
2 4 4 1 -2 2
Thus, the path of the point represents a straight line
passing through the origin. For # = 10 hour

we have : x=20,y=-40,z=40
and |7 |=|OM |= \/x2 -i—y2 + 27

= V400+1600+1600 = 60 km
Let D be the foot of perpendicular and let it divides BC

in the ratio 4 :1 . Then the co-ordinates of

y z

34+4 5A+7 34+1
A+17 A+17 A+1°

D are

Now AD 1| BC = AD.BC =0
7
= —(24+3)-2(51+7)-4=0 = /1:-Z

. Co-ordinates of D (E,l,llj .

3'3°3
Let the cube be shown in the figure. Where, four
diagonals are OP, AL, BM and CN.
and 4 (a, 0,0),B(0,4a,0), C(0,0,a), L0, a,a), M (a,0,
a),N(a,a,0)and P (g, a, a) hence, direction cosines of
OP are

a a a

\/a2+a2+a2 ’\/a2+a2+a2 ’\/a2+a2+a2

1 1 1
- (ﬁ’ﬁ’ﬁ]
Similarly,

The direction cosines of AL are —L,L,

3 3

-

The direction cosines of BM are

-
-
-

—_—

E E

The direction cosines of CN are

-
-

Z A
C(0,0,a)
M (a, 0, a)
« a® | .- 4
AR A I, m,

Z_ ---‘_/::\_O&.- (

§) A(a,0,0)
B (0, a,0) N(a, a, 0)

If the direction cosines of the line be /, m, n then

cos ol l+m+n ; ~l+m+n
=——F,cosf=—Fr—,
N N
cosy l-m+n s l+m—n
=, 080 =———
N3 N3

. cos” o+ cos? B+ cos’ Y+ cos? &
_1 2 2
*5{(l+m+n) +(=l+m+n)
+(l—m+n) +U+m—-n)*}

12, 2 2. 4
=—[4(“+m” + =—
3[( m” +n")] 3

10. () Let [, m, n be the direction cosines of the line

perpendicular to both the given lines.
I +mmy+nn =0
Ly + mmy +nny, =0
Solving them, we get
/ m n

- = = :k
mny —myny mly —myly  hmy —lhm

Sl = k(m1n2 —myn ),

m = k(mly —nyly);n = k(lymy —lymy)

Squaring and adding; we have /2 + m? + n?

S {(myny— ’”2”1)2 +(mly _”211)2 +(lmy _12'"1)2
= [=k?*(sin%0)

where 6 is the angle between the given lines as we
know ;

sin 0 = \/(albz —ayb )+ (bicy —b201)2 +(aay _6’20’1)2

where ay, by, ¢;; a;,b,y,c, are direction cosines.

= 1=k%1 (as 9=90° given) = k=*1
Hence, direction cosines of a line perpendicular to both

of them are : mny —mpny, n112 - nzll, llmz —12m1



11.

12.

13.

14.
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Let the lines be O4 and OB taking two points 4 and B
such that O4=0OB=r

Let C be the mid-point of 4B then OC is the bisector of
the angle AOB

Now, co-ordinates of 4 are (/,r,myr,nr) co-ordinate
of Bare (lyr,myr,nyr)
". The co-ordinates of C are
(h+bL)r (m+my)r (m+ny)r
2 72 2

>

(11’ m17 n]) A

Hence, the direction cosines of OC are proportional to
Iy + bymy +my, ny +ny .

The equations of straight lines can be rewritten as

x=b y-0 z-d

x=ay+bz=cy+d = "
a c

and x=a'y+bdb', z=c'y+d'

x=b" y-0 z-d'
a' 1 c'

=

The

aa'+1.1+cc'=0=aa'+cc'+1=0
Let equation of sphere be

above lines are perpendiuclar if

X2 +y2 +22 +2ux+2vy+2wz+d =0
The line y = x, z = ¢ intersects it at the point where
2x? -1-2(u-|—v)x+(c2 +2wc+d)=0

Since the line touch the sphere, the roots of this
equation are coincident.

4u+v)? -8 +2we+d) =0 .(1)
Similarly for second line

4u—-v)? —8(c? —2we+d) = 0.en2)
Subtracting (2) from (1), we get 4uy —8we =0
= uv=2wc

Locus of centre (—u,—v,—w) is xy = —2cz
Any point on the given line is (A,1+2A4,2+31). Letit

represents the co-ordinates of foot NV of perpendicular
from P(1, 6, 3) then direction ratios of PN are

A—1, 215,31 —1,now PN is perpendicular to the

15.

@

given line

*P(1,6,3)

‘N

«Q

So, (A-1)+2Q2A-5+3B3A-1)=0 = A =1.

So co-ordinates of Nare (1, 3, 5)

If O(x;,y;,2) be the image of P, then N is mid point
of PO

_ N +1 3.0 +6

2 2
= x,=1,y,=0,z,=7
Let the source of light be situated at A (a, 0, 0), where
a # 0 . Let OA4 be the incident ray and OB the reflected
ray. ON is the normal to the mirror at O

5=Zl+3
2

l H H

ZAON = ZNOB = g (say)

DRsof OA are a, 0,0 and so its DCsare 1,0, 0

A(a, 0,0) B
1 1
DCsof ONare — ——— ——
3 3 43
) 1
S C0S—=—

2 3

Let [, m, n be the DCs of the reflected ray OB. Then

(+1 1 m+0 1

d n+0 1
= =——= an =

i 0
2cos§ ﬁ 2cos§ ‘/5 20055 ‘/5

= l:——l,m=_—2,n=z

3 3

= l:—l,}'n:—g,n:g
3 3

>

Hence, DCs of the reflected ray, are —%,—% %
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17.

18.
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The equation of the plane containing the line

x+1 y-3 z+2 .
3. 2 1

a(x+D)+b(y=3)+c(z+2)=0 .....(1)

where —3a+2b+c=0
This passes through (0, 7, — 7)
a+4b-5¢=0

From (2) and (3) a _ b ¢ a % =

= =— 0
—14 -14 -14 1

So the required plane is x+y+z=0

Let the equation of the plane be Xy % +Z-1.Then
a c

the co-ordinates of 4, B and C are respectively (a, 0, 0),
(0,5, 0)and (0, 0, ¢). So the centroid of the triangle ABC

[a b cj
is|—,—,—|.
3'3'3

A
X

The co-ordinates of centroid are given (p, g, )

a=13p, b=3q, c¢=3r. So, the equation of the

required plane is -~ + P + Z_ 1

3p 3¢q 3r
Wehave, 7 = (1+ A— )i + 2= 2A)j+(3=24+ 2wk
= F=(+2]+3k)+ A — ] —2k) + p(~i +2Kk)
Which is a plane passing through & =1{ +2j+3l€
and parallel to the vectors bh=i—j—2k and
¢=—i+2k

Therefore it is L to the vector 7i = b x& =2i —k
Hence its vector equation is (¥ —a).n =0

= Fi=ai= F(-2i—k)=-2-3

= FQi+k)=5

So, the Cartesian equation is

(xi+yj+2k).2i +k)=5or 2x+z=5

Y

19. (b) If the equation of the plane be Xy Z+£ =1, then it
c

20.

21.

©

©

a
cuts axes at A(a,0,0), B(0,5,0) and C(0,0,c).Given

Let the centroid be (e, 8,A4) then

a b Il
a:—’ :—’ = —
3 P=3773
Then,from(l)%Jr%Jr%: 12
9a” 9B~ 9y~ 9p
o1 1 1 1
= locus of (a, B,7) is St S5t =—
X y z p

The given line is 7=25—2}+3l€+l(i—}+41€) or
F=d+Ab where a=2i-2j+3k, b=i—j+4k.
The given plane is 7.(f+5}'+l€)=5 or F-ii=d.
Where 7i = (i +5] +k).

Since b-ri=(f—j+4k).(+5]+k)=1-5+4=0.

Therefore , the line is parallel to the plane. Thus, the
distance between the line and the plane is equal to the

length of the | froma point @ =27 —2 +3k onthe
line to the given plane .

Hence, the required distance
(2f 27 +3k).G-5]+k)-5

N14+25+1

2-1043-5|_ 10
V27 33

Equation of a plane through the line of intersection of
given planes is

ax+by+cz+d+Aa'x+b'y+c'z+d")=0

(a+AaYx+ D+ AbYy+(c+Ac)z+(d+Ad")=0
Itisaparalleltoy=0,z=0

i.e. x-axis whose direction ratios are 1, 0, 0

Lo la+Aa)+0(b+Ab)Y+0(c+Ac)=0

= i=--Z

a
Hence the required plane is

y(a'b—ab"Y+z(a'c—ac")+(a'd —ad") =0
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23.

24,
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Givenplaneis x—y—z=9

GivenlineABis X=2 _ Y*2 _
2 3 -6
Eq. of line passing through (1, 0, —3) and parallel to

x=2 _ y+2 _ z—6 s
2 3 -6
x—-1 y-0 =z+3
= = =T e 3)
2 3 -6
Co-ordinates of any point on (3) may be given as
PQ2r+1, 3r, —6r-3)

If P is intersection of (1) and (3) then it must lie on (1);
2r+1)—-3r)—(-6r-3)=9
2r+1-3r+6r+3=9 =r=1

Co-ordinate of P are (3, 3,-9)
Required distance = distance between (1, 0, —3)
and (3,3,-9)=7

Let 0(0,0,0), 4(3,4,7),
points.

and (5,2,6) be the given

Area or AOAB = %OA.OB.sin(LA OB)

=74
=65

Now 04 =+3%+42+72

OB =+5% +2% +6°

Also DCs of the line O4 and OB are i i L
74" J74 " 74
5 2 6
65 65 /65
cos ZAOB
3 5 4 y 2 . 7 N 6 _ |65
V74 o5 74 65 74 o5 N4
sin ZAOB = I—Q:i
74 J7a
Required area = — x /74 x/65 x 3 :E\/g
J74 2
Givenplanesare ax+by=0 ....... (1)

and z=0
.. Equation of any plane passing through the line of
intersection of planes (i) and (ii) may be taken as;

ax+by+Az=0 ... (iii)
The direction cosines of a normal to the plane (iii) are :
a b A

Ja? 162422 Va? 462422 a2 +62 + 22
The direction cosines of a normal to the plane (i) are :
a b

\/a2+b2 ,\/a2+b2

E

25. ()

26.

©

Since the angle between the plane (i)and (iii) is «,
aa+bb+ 1.0

B f a® +b*
\/a2+b2+22\/a2+b2 a* +b% + 27

= A?cos’a= a2(1 — cos? oc)+b2 1- cos? a)

cosa =

(at2 + b2)sin2 a

0052 (24

= l:i\/a2+b2 tan o

Putting in (iii) we get, eq. of plane as

ax+byizVa2+b2 tana =0

Let the variable plane intersects the co-ordinate axes
at A(a,0,0),B(0,,0),C(0,0,c) .
Then the equation of the plane will be,

= A% =

let P(a,B,y) be the centroid of tetrahedron OABC,

a b c
then:a:—’ =—, =_0ra:4a’b:4 ’c:4
2 B Rk B 4

= Volume of tetrahedron= %(Area of AAOB).OC

abjc:a—bc

> 64k3=l[l
302 6

“a) 4Py _ 5 _apy
6 6

Required locus of P (a,B,7) is xyz = 6k

= 64k =

Let P be the point (x;,¥1,2;) on the given plane, then
j+my +nzy=p ... @)

Let QO be (a,B,y) O, P, Q are collinear so

N A say) o (i)
! ﬂ » say 1

Now OP.0Q = p*

= \/xlz +y12 +212\/a2 +ﬂ2 +y2 =
= k(@*+p+yH=p’
Also from (i)and (ii), k(la+ mfB+ny) = p ; From (iii)
and (iv), p(la+mB+ny)=(a*+ B> +72)

.~ Locus of Q= (a,B,7)is

p(lx+my+nz):x2+y2+22



27. () Take O asone corner of the cube as origin and O4, OB,

OC the three edge through it as the axes.
Let OA=0B=0C=a
ZA

C (0,0, a)

M (0, a, @)

0 L
(a,0,a) P(a,a,a)

»Y
B(0,4,0)

9]
(0,0,0

A(a,0,0) N (a, a,0)

The co-ordinates of various corners are shown in the
figure. The four diagonals are AM, BL, CN, and OP

The DRs of diagonal AM are 0 —a,a—-0,a—-0,
ie.—a,a,a.

If @ is the angle between them, then

| (=a)(@) +(a)(@) +(a)(a) |

\/a2+az+a2\/a2+a2+a2

cosf =

2
= cosé’=0l—=l = 6=cos_1(lj
3¢ 3 3
28. () Here OP=~NI*+k*+1*> =p
" DRsofOPare:
h k /
Vi 42+ 2 AR k222 R k2 4 1
h kI
or R
ppp
Since OP is normal to the plane, therefore, equation of
plane is

£x+£y+iz:p or hx+ky+lz=p2
p

p p
(2 )

c. A -, 0, 0 5 B 0:
G >0 A
Now, Area of AABC, A= ,[A)%y + AJZ,Z + AZ2X

2 ) (2
& I

, OJ, CLO, 0, —J

29.

30.

b)

Where, 42

, Ay, 1s area of projection of AdBC onXxy plane

=area of AAOB

4 4

p
and Azx = M

- P
Similarly, 4, =
YT

5
A2:A§y+AJz,Z+A2 A=L_

=0T 2hki
Equation of sphere through the given circle is

x2+y2+22—4+ﬂ,z=0

. A . 22
Itscentreis | 0, 0, 5 andradius , [0+ 0+2—+4
4

.. d = distance of the plane x+2y+2z =0 from the

centre of sphere

0+2><0+2—(/1\J‘
B 2 A

Ji+4+4 3

" Since the sphere (1) cuts the plane in a circle of
radius 3
2 2
= L +4 _L = 9
4 9

22

= A=16
Since the centre lies in the positive octant, so A <0
". Required equation is x>+ y2 +22-6z-4=0
Given planes are :
x—z=0,x-2y+z=0,x+y+z=0
Let the point whose locus is required be P(c,S,7) .
According to question

o2 _ 2 2
a=rP la=2B+yP la+B+rl _,,
2 6 3




or 3 (a2 . }/2 2+ o2+ 4 ﬁ2 . 72 33. (¢) We have z =0 for the point where the line intersects

the curve
—4af—4Py +2ay _ _ _
Therefore, al 2=y+1:0 1:> al 2:1and
+2(a2+ﬂ2+7/2+2aﬂ+2ﬁ7/+2a;/)=36><6 3 2 -1
1
or 6a2+6ﬂ2+6y2=36><6 %zl: x=5andy=1

2., 2.2 _
= a +p +y =36 Put these value in xy=c2, we get 5 =c?

Hence, the required equation of locus is :

= c= J_r\/g
x2 +y2 +2% =36
31. (c¢) Lettherequired sphere be 34. (b) For {=-m +%, the second relation gives

x2+y2+22+2ux+2vy+2wz+d:0 ....... ey
Since it passes through (1, 0, 0), (0, 1, 0), and (0, 0, 1) mn+n[—m+%) +m[—m+%} ~0

1+2u+d =0 ... )]

1+2v+d =0 ...... 3) )

: or  nramn—-wmt=0="3"_y-o.
and  142w+d =0 . 4) -
1+d

ToumrEmET 2 Ifi,n—zareitsrootsthenﬂz—k

If R be the radius of the sphere, then

2 2

0.4 mm mn
R =u?+v*+w? —d 172 7172 7172

-1 -1 Y
2 . . . _
1+d 1. 5 Since the lines are perpendicular = —1—-1+A=0
:S[T) _d:Z(3d +2d +3) — =2
i L8 %
= 4 + 3 + 9 35, (C) A
2b
o . 1 4
= Risminimumifd+-=0 = 7= _— /261 ;
3 ; B(a, b, ¢)
1 .
u=v=w=—— '
3 >V
> 2c : 0 i
R2:1+l+l+l=z = = [— !
9 9 9 3 3 3 LT “=>/C(-a, b, —)
32. (b) Let the foot of the perpendicular from the origin on the )/ .~
A(a,—b, —c)

given plane be P(a,B,7). Since the plane passes

through A4 (a, b, ¢)
. _— With O as the origin and the coordinates axes parallel
AP LOP = AP.OP=0 to the edges of the box, let the coordinates of 4, B, C

= [(@=a)i +(B=b)j+(y ekl (ad +Bj +1k) = 0 are A(a, b, =), Bla, b, ), € b, =)
Hence cos0+ cos ¢+ cosy
Hence , the locus of («, fB,y) is
(@® =b? =)+ (—a® +b% =)+ (=d® —b* +c?)

x(x—a)+y(y-b)+z(z-c)=0
(a® +b% +c?)

2

X2+ y? 4z’

—ax—by—cz =0 which is a sphere of

(@ +b*+P) _

. IW =—F—F—>-=-1
radlus5 a“+b" +c (a2+b2+c2)



36. () A plane containing the given lines is According to question
2x.+3y+4.z—6+7»().c+y+z—3)=0 ... (D . 2_(0L+[3—y)2_4((x—[3+y—1)2
This plane is perpendicular to plane z =0 o +p7+y 3 = 3
if4+1x=0=>r=—-4
So, the equation (i) becomes
2x-y+6=0=>2x+y-6=0 ...(2)
Equation of the projection will be the line of intersection +8ay — 8o+ 8B — 8y + o? + [32
of plane (2) and the plane z = 0. If the line has d.c.
proportional to ¢, m, nthen 2/ +m=0 andn=0
=/:m:n=1:-2:0. Obviously (0, 6, 0) is a point on
both the planes, hence lies on the line as well.

1
= a?+p2+y? =§[4a2+4[32+4y2+4—80c[3—8[3y

+y2 +2aB — 2By — 2ya]

=202 +2B% +2y% — 60 —10By + 601y —8aL+ 8B —8y +4=10

) .. x y—-6 z = 0L2+Bz+yz—3a[3—5[3y+30w—40L+4[3—4y+2=0
.. Equation of the line is 1 = - = 0
- .. Locus of (o,B,y) is
. .X z
37. (a) Equation of plane is %+%+—_12 =1 X2 -i—y2 +22 —3xy—5yz+3zx—4x+4y—-4z+2=0
. 41. (b) Any point on the second line is (a, 2a, 3a)
Hence the volume of tetrahedron = — (20 x15x12) a+2a+3a 6
6 then cos@ = =%
= 600 cube units. Gl V42
where 20, 15, — 12 are intercepts on x, y and z axis.
38. (a) System has only trivial solution A(L, 1, 1)
a a* 1
“A=|b b 1]|#0
2 0 >
c ¢ 1 Y ~ B(a, 2a, 3a)
= (a-b)(b—¢c)(c—a)#0
Ar(1-r*(1+r)=0 sinf = EZL
r=0,1. 42 V7

39. (¢) Letcoordinate of Cbe (a, B, 7).

As AC=BC= (a-12+B+1)>+(y-1)>2
= (@t 12+ (B 12+ (y+ 1)

1 .
Now area = 5 OAOBsin 6

1 / 1

= locusof Cisx—y+z=0 :[:E\B 14a* Xﬁ:a=iz
40. (a) Let the variable point be P(a., B, ). .
If foot of perpendicular from P upon the line So,Bis (2,4, 6) or (-2,-4,-6)
X =y =—z be (h, h,—h) then
Z
o+ B —y 42. (C)
(h=a)+(h=B)=(-h—1)=0 > h="——"—
.. Distance of the point from the line
CI

= (=0 +(h=B) +(-h—7)? A D,y

ke
:\/az+[32+y2+h(3h—2(x—2[3+2y) B/ﬂa""

C
:\/az+B2+Y2+(L[H)(“+B—v—2a—2ﬁ+2v) X/

3

LetAB=CD=rand BC=AD=2r

2
2. 02, .2 [9+B-y
:\/oc +B2 4y 7[_) cp _1
3 en M= %e

2




COMPREHENSION TYPE

1.(b)

2.(a)

3.0)

4.(a)

Also,

sing=<N = LN ov-cn-

BC 5 2 :

2
J5
. . X y

In xy plane the equation of BD is —+ 5= 1
r r

=2x+y-2r=0 and Cis (r, 2r)

.. Coordinates of N are given by

x—r _y=2r —(2r+2r-2r)

2 1 5

x=r-—=2 and oY
- T A yEAT

. Coordinate of C' in three dimensions are

Let O be the mid point of BC. Then VQ and OQ are
perpendicular to BC and VQ is the line of greatest slope.

v

A B
Now, VO=aand OQ=a .. ZVQO =45°
Let AN L VB, then AN is the desired length. We have,

VB +a% +(\2a)? =3a> = VB=3a

Let, Z/VBA= /VBC =6, then cos¢9:%:L

3

= Sin9=\/g AN:ABsin9:2a\/%:¥a

Because the triangle ABN and CBN are congruent CN is
perpendicular to VB and the angle between two adjacent

triangular faces is therefore equal to ZANC .
Now, if LZANO =«

A0 _ a2 = sin_lﬁz
AN 23a 2
3
ZANC =20 =120°
Here, the three vertices of tetrahedron are O (0, 0, 0); 4 (6,
-5,—-1); B(—4,1,3)and centroid G (1,-2, 5). Let the fourth
vertex be (x,,y,,z,)

60°

= sina=

X +0+6+(-4) y1+0+(75)+121+071+3)

. centroid = ( ,

4 4 4

5.(¢)

6.(d)

7.

(xz +2 y—4 z1+2
= 2 7 4 4
=>x,=2,y,=-4,z,=138
fourth vertex (2,—4, 18)
Any plane through (0, 0,0)is a (x—0)+b(y—0)+c(z—0)
If passes through (6, — 5, — 1) and (— 4, 1, 3), Substituting
and on solving we get a = b =c. So the desired plane is x +
y+z=0
Now, to find the radious of sphere circumscribing the
tetrahedron (let radius be r, and centre be P (o, 3, 7))
r?=(a—0)*+(B-0)*+(y-0)
= (=2 +(B+4)+(y-18)
=(a=67+(B+57+(y+ 1)
=(a+4P+(B-17+(r-3)

] = (1,-2,5)

B C

Using 72 = P42 = PB?>= PC? (P being centre)

= —6a+t58+6y+26=0 ..()
8a—2p-6y+26=0 (i)
and —a+2-9y+86=0 ...(1ii)

Solving (1), (i) and (iii), we get

8 45
a=gf==r =8
(@ The projection will be an ellipse whose major axis
is AB =2a.
If its minor axis be b, then mab = (cosO)n a?
= b=acosH.



8. (b) Let the positive direction of the normal to the plane Similarly
ABC from O has direction cosines cosa., cosf, cosy.

1 1
Since AOBC is the projection of AABC on the plane cosPB.A =—ca,cosy.A=—ab.
YOZ, so 2 2
1 Using cos? o+ cos’ B+ cos’ vy =1, we get
cosa. A =—bhc.
2 1
A= Ex/azbz +b%c? +c%a?.
REASONING TYPE
1. (b) Both statements are actually definitions. 3. (¢) PointAis(a,b,c)
2. (c¢) Clearly AP +PQisleastif A, P and Q lie on a straight = Points P, Q, Rare (a,b,—c),(—a, b, c)and (a,— b, ¢)
line when A, P, Q are coplanar but the position of Q is respectively.
fixed so P need not represent the foot of perpendicular a b c
from Aupon VB. = centroid of triangle POR is [E,?gj
A%
= G- (2’2,5)
3'3'3
c = A, O, Gare collinear.
P

A [ —70

B
EE MULTIPLE CORRECT CHOICE TYPE

1. (ab,c) Here, Pbe(x,y,z)
Th sinfcos ¢ ! sin Osin ¢ 2 0 3
=—, =——, cosf=
Wi i T

x =rsiné.cos = rsinfsin =rcos6 . . .
¢,y 9,z (neglecting —ve sign assuming acute angles)

. sinBsing _ 2 and tanezﬂ —ﬁ

= 12422432 " sin@cos¢ 1 cos® 3

NG

= tan¢=2 and tanGzT

= l=rsin6f.cos¢, 2=rsinfsing, 3 =rcosf...(i)

= 72 sin? O cos? o+ 7% sin? Osin® o+ * cos” 0
2. (b,d) Let the given points be 4, B and C respectively. Then
AB? =350,
AC? =500—20A+ A% and BC? =150+10A + A2
Now AB? + AC? = BC? = 350+500— 204 + 1>

= 150+104+42 = ;10
3

2 2 2
= 12 sin? O(cos? ¢ +sin” ¢) + r2 cos> O Next, AB® + BC* = AC
, = 250+150+104+ A% =500-201+ A2 -
=r%sin? 0+r%cos? 0 =r? " * - * = A=0
Further, BC? + AC? = AB?
= r= i‘\/ﬁ

. From (i), we have = 150+104+ A% +500-202 + A% =350



= A2 -51+150= 0, which have no real solution

*. The triangle is right angles for 4 = 0,?

3. (bec) Letthe line be x—a:y—ﬁ:z—y’ then

m n
3 3 0

2 1 1|=0=/-m-n=0

I m m

Again, 2emtn =t cos60°

J6 (12 +m? +n?)
=5P-m?—n*+4mn+8In+8lm=0
Eliminating /, we get 2m? + 5mn +2n*>=0

n
Sm:—Znorm=—E

So, m =-2n,1=-n or 2m = —n, | = —m. The desired
directionratiosare 1,2,—-1and 1, -1, 2.
4. (a,d) Unit vectors along the lines are

;l= 11;4— ml}'—knll; and B = 12;4‘ m2}+n21;.

The unit vectors along the angular bisectors are

il—Jrlz-NOW ‘5+Z)‘2 =2+2c0s9=4c0s22
|aib| 2

- =2 X
and ‘a—b‘ =2—2cos€=4s1n25.

L+ m+m, n+n
So,D.C.are 1 2, 1 2,1 2

2cos— 2cos— Zcosg
2 2 2

=1 m—my n—n
andl 2’ 1 2’1 2

2sin—  2sin— 2sin§
2 2 2

5. (ab,c) Let O4= (3, OB = I;, oC = E, then we have

6. (b,c)

a.a+(5-3).(b-d)=b.b+(¢-a)(c-a)
= —2b.c=-2¢.a :(21—13).2:0 or BA.0C=0

Hence 4B is perpendicular to OC. Similarly, BC is
perpendicular to O4 and C4 is perpendicular to OB.
The equation of the angle bisector of the given planes
is x=+z

ite.xtz=0orx—z=0 (D)
Equation of plane parallel to (1) is
x+tz+d=0orx—z+d, =0.

It passes through (1, 2, 3)

therefore, d=—4 ord, =2

S0, (x+z—4)and (x —z+2)=0

EE MATRIX-MATCH TYPE

1. A-s;B-r;C-p;D-q
(A) If position vector of a variable point P on the line be

7 then ﬂ’HE:(;—;):al; for some o e R
=r=a+ob

B) If P(;) be a variable point on the line then
Z_;:a(g_;) for some a eR:;=Z+a(B—2)

(C)and (D)
Vector equation of the plane passing through a point of

position vector a and parallel to vectors b and ¢ is

F=a+ob+ Bc, where o and [ are real.

If it passes through origin and parallel to a and b then
F=oa+ BB
This plane passing through points with position vectors

- - -

a,b,c is

r=(1-a-B)a+ab+pc

2. A-1,B-t,C-s,D-p,q

(A)

Let D, E, F be the mid points then

BC?

EF? = = BC? =4(b? +?)

Similarly 4B? = 4(a® +b%) and AC? = 4(a” +¢?)

AB* + BC? + CA>
——=8

a+b*+e



1.

(B) The image (x|, y,,z,) is given by 3.  A-r,B-q,C-p,t,D-p,q.,s
A) We have a? —b? + 2 =0 and a® — 2bd + ¢ =0
-1 2 - 2 (
vl onr2 273 24 50505
1 -1 1 3 2 b
= b =2bd. As b¢0:>3:2_
= (xla Y1s Zl) = (3’ _49 5)
(B) Equation of line through (1, -2, 3) and parallele to given
.. desired distance = @ = sﬁ
. ..o x=1 y+2 z-3
(©) D.R.ofedge OA are 1,0,0and D. R. of diagonal OP are line is 2 = 3 = 5
1,1,1. -
- Any pointonitis 2r+1,3r—2,-6r+3).
A
C L . 1 .
This point lies on the plane if » = X So, the point is
P
[ 9 11 15)
« s T T T T
>y 7 77
A0 B
Desired distance
X
2 2 2
1 = 2—l + —£+2 + 1—5—3 =1,
5c0s0=——=tan@=+2 7 2 7
3
(C) General points on two given lines may be written as
PREA (r+2,7,+3, —kr, +4) and (kr, + 1,2r,+ 4, 7, +5).
22 If two lines intersect then for some | and r,
(D) We have % 1 1|=0andp+1+¢g=0. ry+2=kr,+1,r, +3=2r,+4and —kr, +4=r,+5
1 ) Eliminating r and o K +3k=0=k=0or -3
5 q
(D) cos? O+ cos? O+cos® y =1=> cos® y = —cos 26
=4pg—4p—-5¢+5=0 and p+1+¢g=0
T cos29£0:>¢9ez,z =0<cotf<1
Eliminating p, we get ¢ = =3, 7 4° 2
EE NUMERIC/INTEGER ANSWER TYPE
Ans.: 9 = Projection of PQ on the common perpendicular MN
Let I, m, n be the direction cosines of the line MN which is 1 4 ]
perpendicular to each of the given lines —{(-2)-(-3)} + (——j [0-6]+—=[7-0]=9
v 41+ 3m+2n=0and 41+ m+n=0 9 9 9
2. Ans.2

. / m n
Solving = =
3-2 -8+4 —4+12
l_m_n _ NP+m’en® 1
1 4 8 V1+16+ 64 9
= l:l’mz—i’n:§
9 9 9

It is obvious that the points P (— 3, 6, 0) and Q(- 2, 0, 7) are
situated on the given line
.. Length of shortest distance

The equation of any plane containing the given line is
(x+y+2z-3)+A(2x+3y+4z-4)=0

= (1+20)x+(1+31)y+(2+4)z—(3+44)=0....(1)
If the plane is parallel to z- axis whose direction cosines are

0, 0, 1 ; then the normal to the plane will be perpendicular to
Z-axis

o (142 2)(0) + (1+32)(0) + (2 +40)(1) = 0

= A=——
2



Put in eq. (1), the required plane is

1
(x+y+22—3)—5(2x+3y+4z—4):0 = y+2=0

.. §.D. =distance of any point say (0, 0, 0) on z- axis from
plane (2)

bx+ay—-z=0 ... 3)
Equation of plane passing through the line of intersection
of plane (1)and (2) may be taken as;

(x—cy—bz)+ Mcx—y+az)=0
or  x(I+Ac)—y(c+A)—z(~b+ar)=0 .....(4)
If plane (3) and (4) are same ; then equation (3) and (4) will
be identical

l+cdA  —(c+A) —b+al

b a -1
Or/1:_(a+bc) andi:—(aerzc)
(ac+b) (1-a%)

—(a+bc) __ (ab+c)
(ac+Db) (1-d?)

= a-a° +bc—a*bc = a’bc+ac’ +ab* +be

=  2a’bc+ac*+ad —a=0

= a(2abc+cz+b2+a2 -1)=0

= a? +b%+c* +2abe =1

Ans. 1

Let P be (x;,y,,z,)- Point Mis (x,, 0, z,) and N is (x, y;, 0)

So normal to plane OMN is OM xON =x (say)

ik
ie. |x 0 z|=i(=yz)—j(=x121) + k(x1 )
xx »n 0

— N2 + )14 + Nz

2,2, 2 2.2
\/xl Tt \/leh

( . ﬁxa’.\
SN = —m———
or | |n||OP|J

therefore, sin6 =

PEPR

= cosec’f ===

2
(xn21)
2 2 2
z X z X1 z X
=T Tt
X1 N 7
57)]; Zl

Now, sinot = ——=

0P| [3 %

N

x .
\/ﬁ and siny = \/g

Now, cosec’a + cosec2[3 + coseczy

sinf} =

2.2, .2 32 32
+ + 1 1
=4 y12 1y Zz + Zz = cosec’d
X N 2
Ans. 1
LetP (x,, y,,z,) be a point on ax + by + cz=d. Then
ax, +by, +cz;=d (D)

_ S . 1N g
Let OP = r. Then direction cosines of OP are —,—,—
r r r

. ) o x-0 y-0 z-0
Equation of line OP is = = )
o Aa

r r r
Let O (o, B, y) be a point on OP such that OQ = A. Then

A A zZh
coordinates of Q(xl—,yL,Zl—). Thus
roor o
e By
1 b > V1 Py s4] N
Now ax,+by, +cz,=d
:%(aa+b[3+cy)=d (i)
Now OP.0Q = d?
= rh=d?

- rh= d.%(aoc+b[3+cy)

= (a0 +bB+cy)d = 12

= (ao+bB+cy)d =a® +B+y>
So, locus of (a, B, y) is (ax + by + cz) d=x>+y? + 2?

(ax+by +cz)d 1

g S



