Three Dimensional

y=-3 z-

1. The line x—2: =
3 4

(a) 2x+y—-2z=0
(c) x+y+z=2

is parallel to the plane

(b) 3x+4y+5z=7
(d) 2x+3y+4z=0

2. Theline X=4_Y=2_ Z;k lies exactly on the plane

1
2x —4y +z =17, then value of k is
(a) 7 (b) =7
() 1 (d) No real value

3. Distance between two parallel planes 2x +y +2z—-8 =0
and4x+2y+4z+5=01s

3 3
@ 2 ®) 3
7 2
© 2 @ 3

4.  The two points (1, 1, 1) and (- 3, 0, 1) with respect to
the plane 3x + 4y — 12z + 13 =0 lie on
(a) opposite side (b) same side
(c) on the plane (d) None of these
-1 y-2 z+3
1 =22

and

5. The angle between the line al

the plane x + y + 4 = 0 is equal to
(@ o0 (b) 30°
(c) 45° (d) 90°
6. The distance of the point of intersection of the lines
x=2 y+l1 z-

2
and the plane x —y +z =5 from

3 4 12
the point (— 1,—5,—10) is
(a) 13 () 9
() 5 (d) None of these

7.  The points A(1,—6, 10), B(- 1,—3,4), C(5,— 1, 1) and
D(7,—4,7) are the vertices of a

Exercise

10.

11.

12.

Geometry

The equation of the plane containing the line

X20 VB2V s (- o)+ B - B) + Clz— )
[ m n

(a) parallelogram (b) rhombus

(c) rectangle (d) square

= (0, where
(a) Ao +BB+Cy=0 (b) Al+Bm+Cn=0
(©) ﬁzézg (d) None of these

I m n

The locus of x2 + y2 + 22 =0 is

(a) (0,0,0)
(c) acircle

(b) asphere

(d) None of these

The plane passing through the point (-2, —2, 2) and
containing the line joining the points (1, 1, 1) and
(1, —1, 2) makes intercepts a, b, ¢ on the axes of
coordinates. The value ofa + b + c is

(a) 12 (b) 6

(c) —4 (d) -3

The projections of a line segment on X, Y, Z-axes are
12, 4, 3. The length and the direction cosines of the line
segments are

(a) 13,<12/13,3/13,3/13 >

(b) 19,<12/19, 4/19, 3/19 >

(c) 11,<12/11, 14/11, 3/11 >

(d) 13,<12/13,4/13,3/13 >

The equation of the plane through the line of
intersection of planes ax + by + cz+d =0, a'x + b'y +
c'z+d' =0 and parallel to the line y=0,z=0is

(@) (ab' +a'b)x+ (bc'=b'c)y+ (ad' —dd)=0

) (ab' —a'b)x+ (bc' —b'c)y+(ad'—d'd)z=0

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

(d) None of the above



13.

14.

15.

16.

17.

18.

19.

If the direction ratios of two lines are given by
mn —4nl+3lm=0and [/ + 2m + 3n = 0, then the angle
between the lines is

T T
@ ¢ ®
T T
© % @ 5

Ifthe linex=ay+b,z=cy+dand the linex=a'y + &',
z=c"y +d' are perpendicular, then

(@) aa’tced'+1=0 (b) aad’ +bb' =1

(¢) aa' +bb' = (d) None of these

If the plane 2ax — 3ay + 4az + 6 = 0 passes through the
mid-point of the line joining the centres of the spheres
x2+y2+z22+6x—8y—2z=13and x% + % +z2 — 10x
+4y—2z=28, thena is

(@) -2 (b) 2
(c) -1 (d 1
The lines >— :y—3:z—4 and
1 -\
=2 _y=4_225 4 coplanar, if A is
A 2
(@ 1,-1 (b) 3,-3
(¢) 0,-3 (d) 0,-1
The plane £+%+£ meets the coordinate axes in
a c

points A, B, C respectively. The equation of sphere
OABC'is

(@) x2+y2+z22+ax+by+cz=0

(b) ¥2+y2+z22—ax—by—cz=0

(¢) x2+y2+22+ 2ax+2by +2cx=0

(d) x2+y2+22—2ax—2by —2cz=0

A line passes through the points (6, —7, —1) and
(2, -3, 1). The direction cosines of the line so directed
that the angle made by it with the positive direction of
X-axis is acute, are

2. 21 by 221
@ 37373 ® =333
2 21 2 21
(©) 3’33 (d) 5,5,5

The equation of a line passing through origin and
parallel to the planes (g + r)x + (r+p)y + (p + @)z =k
and(q—rx+(r—py+@—q)z=kis

@ =t s="’

2 27 2 27 2 2

q —r r-—p P —q
(b) X y z

2 T2 )

p —qr q —pr 1 —pq
@ X=2-Z%

q r p

(d) None of these

20.

21.

22.

23.

24.

25.

26.

27.

28.
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The ratio in which the YZ-plane divides the join of the
points (—2,4,7) and (3, -5, 8) is
(@ 2:3 (b) 3:2
(c) —=2:3 (d)4:-3
A straight line which makes an angle of 60° with each
of X-and Y-axes, is inclined with Z-axis at an angle of
(a) 45° (b) 30°
(c) 75° (d) 60°
The vertices of a AABC are A(-1, -2, -3), B (-1, 2, 3)
and C(0, 0, 0). Then, the direction ratios of internal
bisector of ZC are
(a) 0,0,1 (b) 1,-1,1
(¢) —1,0,0 (d) None of these
The plane ax + by + cz = 1 meets the coordinate axes in
A, B, C. The centroid of the triangle is

(a) (34, 3b,3c) (b) (;’ l; ;)

333 111
© (Z’ Z’Z) @ (3(1 3’ 3cj

A line passes through two points A(2, —3, —1) and
B(8, -1, 2). The coordinates of a point on this line at a
distance of 14 units from 4 are

(a) (14,1,5) (b) (-10,-7,-7)

(c) (86,25,41) (d) None of these

The coordinates of the foot of the perpendicular drawn
from the point A(1, 0, 3) to the join of the points
B(4,7,1)and C(3, 5, 3) are

5 7 17
@ (3 3 3) (b) (5.7.17)

5 7 17 5 7 17
© (5"53?) @ ( 33 ‘?)

The image of the point (—1, 3, 4) in the plane x — 2y
=0is

13
© (_ 5 4) 3

The direction ratios of the line given by planes x —y +

z—5=0andx—3y—6=0are

(a) 35 1:_2 (b) 23_431

© 3 12 (d) 2 4 1
NIV RN NZTRENZTRNET]

The equation of a plane through the line of intersection

of planes 2x +3y+z—1=0andx+ 5y—2z+7=0and

parallel to liney=0=zis

(@) 4x+7y—-5z+15=0

(b) 13y—-3z+13=0

(c) Tx-5y+15=0

(d) 7y-5z+15=0

(a) (15,11,4)
@ (-.-2.4]




Three Dimensional Geometry

29.

30.

31.

32.

33.

34.

35.

36.

If O is the origin and A4 is the point (a, b, ¢), then the
equation of the plane through A4 and at right angles to
OA is

(@) ax—a)—bx—b)—c(x—c)=0

®) ax+a)+b(x+b)+c(x+c)=0

() ax—a)+b(x—-b)+c(x—c)=0

(d) None of the above

Equation of the line passing through the point (1, 2, 3)
and parallel to the plane 2x + 3y +z+5=01s

() x—1 _ y=2 _ z=-3

-1 1 -1
(b) xz—l:y;ZZZ;3
© x;l:y;222;3
d) x3—l:y222253

Equation of the plane through the points (2, 1, —1) and
(-1, 3, 4) and perpendicular to the plane x — 2y + 4z
=0 is given by

(a) 18x+ 17y +4z=49

(b) 18x—17y+4z=49

(c) 18x+17y—-4z+49=0

(d) None of these

The angle between the lines 2x=3y=—zand 6x=—y
=—4zis equal to

(a) 0° (b) 30°
(c) 45° (d) 90°
. . x-1 y-2 z-3
If the straight lines = 5 = 3 and

x-2 y-3 z-1

intersect at a point, then the

3 k
integer k is equal to
(@ -5 (b) 5
(c) 2 (d) -2

In what condition do the planes bx —ay =n, cy —bz=1
and az — cx = m intersect in a line?

(@ atb+c=0 (b) a=b=c

(¢) al+bm+cn=0 (d) I+m+n=0

If (2, 3, 5) is one end of a diameter of the sphere x2 +
2+ 22— 6x — 12y — 2z + 20 = 0, then coordinates of the
other end of the diameter are

(@) (4,9,-3) (b) (4,-3,3)

(¢) (4,3,5) (d) (4,3,3)

The plane 2x — 2y + z + 12 = 0 touches the sphere x* +
2+ 22— 2x — 4y + 2z — 3 = 0 at the point

(@) (4,-4,-2) (b) -1,4,-2)

(©) -1,-4,2) (d (1,4,-2)

37

38.

39.

40.

The four points (0, 4, 3), (-1,-5,-3),(—2,—2, 1) and
(1, 1,—1) lie in the plane

(@) 4x+3y+2z-9=0 (b) Ix—5y+6z+2=0
(¢) 3x+4y+7z—5=0 (d) None of these

AQG, 2,0), B(5, 3, 2), C (-9, 6,—3) are the vertices of
a AABC. If the bisector ZBAC meets BC at D, then
coordinates of D are

19 57 17 19 57 17)
@)Qgﬁgﬁgj @)( 8716716
(E_ﬂﬂ) dG?ﬂ_Ej
© (% 16 16 @ (% 16" 16

What is the angle between two lines having direction

ratios (+v/3—-1,—/3—1,4) and (—3-1,33-1,4)2

(@ (b)

n
4

T

wla ola

(© (d)

Consider the following relations among the angles o, B
and y made by a vector with coordinate axes.

I. cos20 +cos2f+cos2y=1

II. sin? o+ sin? B +sinZy=1

Which of the above statement(s) is/are correct ?
(a) OnlylI (b) Only II

(c) Both 1 andII (d) Neither I nor II

Directions (Q. Nos. 41-43):
A plane P passes through the line of intersection of the
planes 2x —y + 3z=2,x+ y—z =1 and the point (1, 0, 1).

41.

42.

43.

What are the direction ratios of the line of intersection
of the given planes? [NDA-I 2016]
(a) <2,-5,-3> (b) <1,-5,-3>

(c) <2,5,3> (d <1,3,5>

What is the equation of the plane P ? [NDA-I 2016]
(@) 2x+5y-2=0 (b) 5x+2y-5=0

() x+z-2=0 (d) 2x—y—-2z=0

If the plane P touches the sphere x2 + 2 + z2 = 72, then
what is 7 equal to? [NDA-I 2016]

2 4
_= b) —
(@) > (b) o
5
(©) \/E d 1

Directions (Q. Nos. 44-45):
Let QO be the image of the point P (-2, 1, —5) in the plane

3x -
44. Consider the following statements.

2y +2z+1=0.

[NDA-112016]

I.  The coordinates of Q are (4, -3, —1).

II. PQ is of length more than 8 units.

II. The point (1, —1, —3) is the mid-point of the line
segment PO and lies on the given plane.



45.

Which of the above statements are correct?

(a) Tand II (b) 1T and III

(c) T'and III (d) I, I and III

Consider the following statements.  [NDA-II 2016]

[.  The direction ratios of the segment PQ are <3,—2,
2>,

II. The sum of the squares of direction cosines of the
line segment PQ is unity.

Which of the above statements is/are correct?

(a) Tonly (b) I only

(c) BothTandII (d) Neither I nor IT

Directions (Q. Nos. 46-47):
A line L passes through the point P(5,—6, 7) and is parallel
to the planesx +y +z=1and 2x —y — 2z = 3.

46.

What are the direction ratios of the line of intersection
of the given planes? [NDA-II 2016]
(a) <1,4,3> (b) <-1,-4,3>
() <1,-4,3> d <1,-4,-3>

48.

NDA-Pioneer : Mathematics

A straight line with direction cosines 0, 1, 0 is
[NDA-I 2017]

(a) parallel to X-axis

(b) parallel to Y-axis

(c) parallel to Z-axis

(d) equally inclined to all the axes

49. (0,0, 0), (a, 0, 0), (0, b, 0) and (0, 0, ¢) are four distinct

50.

points. What are the coordinates of the point which is
equidistant from the four points? [NDA-I-2017]

@ (a+b+c a+b+c a+b+cj
373 3
(b) (a,b,c)

>

The points P(3, 2, 4), 0(4, 5,2), R(5,8,0) and S (2,1, 6)

47. What is the equation of the line L?  [NDA-II 2016] are [NDA-I 2017]
x=5 y+6 z-7 X+5 y—6 z+7 (a) vertices of a thombus which is not a square
(a) = = (b) = = (b) non-coplanar
-1 4 -3 -1 4 -3
(c) collinear
(©) x=5_y+6_z-7 (d X=5_y+6 _z-7 (d) coplanar but not collinear
-1 -4 3 -1 —4 -3
ANSWERS
1. (@ 2 |[@]| 3 |[@©]| 4 |@]| 5 |6 |@| 7 [(@] 8 [®| 9 |(@®]10. (a
1. [ (@) | 12. [ (c) | 13. | (d) | 14. | (@) | 15. | (a) || 16. | (c) | 17. | (b) | 18. | (a) | 19. | (b) | 20. | (a)
21. [ (a) | 22. | (c) | 23. [ (d) | 24. | (a) | 25. | (a) || 26. | (c) | 27. | (a) | 28. | (d) | 29. | (¢) | 30. | (2)
31. | (a) | 32. | (d) | 33. | (a) | 34. | (c) | 35. | (a) || 36. | (b) | 37. | (b) | 38. | (a) | 39. | (c) | 40. | (a)
41. | (a) | 42. | (b) | 43. | (c) | 44. | (d) | 45. | (c) || 46. | (c) | 47. | (a) | 48. | (b) | 49. | (c) | 50. | (¢)

1.

x-2 y-3 z-4

45
Its direction ratios are 3, 4, 5.
Let it be parallel to the plane ax + by +cz+d =10
So,3a+4b+5¢=0
By hit and trail method, a=2,b=1,c=-2
Hence the required plane is 2x + y — 2z = 0.

(a) Given line is

x-4 y-2 z
==

plane 2x —4y +z=17.

= Normal (2, —4, 1) is perpendicular to the line

whose direction ratios are < 1, 1, 2 > and the point

(4, 2, k) will lie on the plane.

(a)

Given, line

=k Jies exactly on the
2

Explanations

S0,2(4)-4QR)+k=T= k=1
Distance between two parallel planes 2x +y +2z—8
=0and 4x + 2y +4z+5=0is given by

—8—(5) 20 7
T X
V4+1+4

LetS=3x+4y—12z+13

For point (1, 1, 1),
S=3(1)+4(1)-12(1)+13=8>0

For point (-3, 0,1),
§=3(-3)+4(0)-12(1)+13=-8<0

Hence, both the given points lies on the opposite
sides of the plane.

(©)

(a)



Three Dimensional Geometry

5. (¢)

8. (b)

9. (b)

10. (a)

-1 y-2 z+3
1 2

the plane x + y + 4 = 0 is given by

aa; +bby +cc

Angle between the line al and

sin@ =
\/ZazﬂZalz
_ IO 3 1
W+140)f4+1+4) 32 2
= 0=45°
Let x—2:y+1:z—2:k
3 4 12

= P(3k+2,4k—1,12k+ 2) be any point on the line.
It also lies on the planex —y +z=15
=3k+2-4k+1+12k+2=5

=k=0

So, coordinates of P are (2, —1, 2).

Now, distance between P(2, —1, 2) and point
(-1,-5,-10)

= J(1-2)* + (5 + D% +(-10-2)?

=J9+16+144 =13
Given points are A(1, —6, 10), B(—1, -3, 4),
C(5,—-1,1)and D(7,—4, 7).
Here, AB=BC=CD=DA="1
= ABCD can be a square or a thombus.
Direction ratios of AB=(-1-1,-3+6,4—10)
=(-2,3,-6)
and direction ratios of AD=(7—-1,—4+6,7 - 10)
=(6,2,-3)
“ayay + bbby, +cic,
=(=2)(0) + )2+ (-6)(=3)=-12#0
= Z£4#90°
Hence, ABCD is a thombus.
Plane A(x — o) + B(y — B) + C(z—y) = 0 contains
x—o _y-Bp_z-y

I m  n
= Al+Bm+Cn=0
Given equation x% + y2 + z2 = 0 represents a point
(0,0, 0).
Equation of a plane passing through (-2, -2, 2) is
givenbya(x+2)+b(y+2)+c(z—2)=0 ...(1)
Equation of a line joining (1, 1, 1) and(1, —1, 2) is

the line

x—lzy—lzz—l ...(i)
0 -2 1

This lies lie on the plane given in eq.

S 0@+ (=2)b)+1(e)=0

=0a+2b-c=0 ...(1i1)

Now, point (1, 1, 1) lies on the plane also.

11. (a)

12. (c)

13. (d)

127
So0,3a+3b-c=0 ...(1v)
Solving eqs (iii) and (iv),

a b ¢

-1 3 6
Hence, equation of plane is
—“1x+2)+3(p+2)+6(z-2)=0
=>x-3y-6z+8=0
Intercepts on X, Y and Z axis are

8
a=-8,b= 3 c= 5 respectively.

So, a+b+c= —8+§+§: —4.
36

Given projections of a line segment on X, Y and Z
axis are a = 12, b =4 and ¢ = 3 respectively.
Length of line segment = Na? +b2 +¢%2 =13 and
direction cosines of line segment are

12 4 3
<—,—,—=>

13°13 13
Equation of plane passing through the intersection
of the given planes is
(ax+bytcz+d)+Ma'x+by+cz+d)=0
=x(a+al)+yb+bAN)+z(c+c\N)+(d+d)=0

..(1)

This plane is parallel to the lines y =0 and z =0

=S @ti)xl=0=> }\,z_—c‘l

a

Put in eq (i),

O+(b—ﬁjy+(c—a—c"jz+(d—d—vlaj =0
a a a

or (ab'—a'b)y+(ac'—a'c)z+ (ad'—a'd)=0
Direction ratios of two lines are given by
mn—4nl+3lm=0

and/+2m+3n=0

From eq (ii), | =— (2m + 3n)

Putin (i), mn + 4n(2m + 3n) —32m + 3n)m =0
= 12n2 —6m?>=0

LN Y N )

n n

.G
.(ii)

Let two roots of the above equation be

m m
21 oand =2
n )
mym
= Product of roots ——2 = -2
mny
or MMy _ My ....(iii)
-2 1
Similarly, eliminating n, we get
mry _hh (iv)

1 1



14. (a)

15. (a)

16. (c)

17. (b)

Therefore form egs. (iii) and (iv),
mmy _mny _hb _
-2 1 1
So, Angle between both the line is
cos 0 =1L, + mym, +nn,
=k+(-2k)+k=0

= g="

2
Givenlinesx=ayt+b,z=cy+dandx=d'y + b,
z=c'y+d' can be written as

x—b_y—O_z—d (1)

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

and ...(i1)

- Both the lines are perpendicular.

So, aa’ + (1)(1)+cc'=0

Centre of sphere

X2H+y?+ 22+ 6x—8y—2z-13=0is Cy(-3,4, 1)

and centre of sphere

X232+ 22— 10x +4y - 22=8is C,(5, -2, 1)
-3+5 4-2 1+1 j

So, mid-point 0fC1C2=( s 5 o

ie, (1,1, 1).

This, point lies on the plane
2ax —3ay +4az+6=0

= 2a-3a+4a+6=0

= a=-2
Given lines =2 -2 =3 _Z=% 4nq
1 -\
x—lzy—4:z—5 are coplanar.
A 2
2-1 3-4 4-5 1 -1 -1
So,| 1 1 A |[=0=|1 1 -x|=0
A 2 1 A2 1
=AM +31=0
=>A=0o0orA=-3
The plane Xy % +Z =1 meets the coordinate axes
a c

in points 4, B, C respectively.

So, coordinates of 4, B and C are A(a, 0,0),
B(0, b, 0) and C(0, 0, c) respectively.

Centre of sphere OABC is a point equidistance from

> >

all the four points. So, centre is (3 b Ej.
222

Hence, equation of sphere is
¥ +y2+z22—ax—by—cz=0.

NDA-Pioneer : Mathematics

18. (a) Equation of a line passing through the points

19. (b)

20. (a)

21.

(a)

(6,-7,—1)and (2,-3, 1) is
x-6 y+7 z+1

2-6 -3+7 1+1’

x=6 y+7 z+1

4 4 2
Now, direction ratios of line
=<4,-4,-2>=<-221>

ie.,

L . 2 21
So, direction cosines =< ——, =, —>
333

Since, the lines makes an acute angle with X-axis.
So, cos o> 0

S . 2 =2 -1
Hence, direction cosines are < 333 >

Let the direction ratios of the required line are /, m
and n.

Since, the line is parallel to the planes
(g+rx+@EF+py+@+qg)z—k=0and
(g=rx+@—py+t@p-9z-k=0

So, llg +r)t m(r+p)ytnp+q)=0

and l(g—r)y+ m(r—p)ytnlp—q)=0

On solving, ! L ——

P —qr q2 —pr r? —Pq
Now this line also passes through the origin.
So x-0 y-0 z-0

...()
...(ii)

/ m n

x _y oz
p-ar ¢ -pr r*-pq
Let yz plane divides the join of the points (—2, 4, 7)
and (3,-5, 8) at M inratio A : 1.
Then, coordinates of M are

3v—2 -50A+4 8A+7
(XH VS B | j
In YZ plane, x coordinate is 0.
So, 3A-2
A+1

Hence, required ratio=2: 3

or

:O:>7L:E
3

-+ Line makes an angle of 60° with each X and ¥
axes.

So, [ =c0s60° = 1 and m = cos 60° = 1
2 2
Let the line makes an angle X with Y axis.
Then 2+ m? +n?=1
1 1
= —+—+cos’ y=1
4 4

1 1
= coszyzzjcosy:—jy:%o

V2
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22. (¢)

23. (d)

24. (a)

25. (a)

Length of AC = V12 +22 +3? =14

A-1,-2,-3)

B(-1,2,3) H —((0, 0, 0)
Length of BC = V12 +22 +3% =14

+ AC=BC
So, the bisector of LC, divides the line ABin1: 1.
-1-1 2-2 3- 3]

= Coordinates of D = ( , )
2 2 2

=(-1,0,0)

Hence, direction ratio of CD = (-1, 0, 0)

Let the plane ax + by + cz — 1 = 0 meets the
coordinates axes at points 4, B and C.

Then, coordinates of these points are

A(l,0,0], B(O,LO),C(O, 0,1)-
a b c

So, centroid of triangle
1040 0+%+0 0+0+1 _(1 1 1)
| a C |7 |7 575
3 > 3 > 3 3a 3b 3c
Equation of a line passing through the points

AR2,-3,-1)and B(8,—1,2) is
x-2 y+3 z+l

6 2 3
o . . 6 2 3
Directions cosines of the line are <—, =, = >
777
So, equation of a line can be written as

x=2 y+3 z+1
6/7 2/7 3/7

where A is the distance of any point P on the line
fromA4. => A =14

So, coordinates of P are

> >

(2+6k
7 7

=3+20 —1+3% )
(14, 1, 5).
Equation of a line joining the points B(4, 7, 1) and

.ox—4 y-T7 z-1
C@3,5,3)is ST R A (say)
Let point M(4 — A, 7 —2A, 1 + 2A) be the foot of the
perpendicular drawn from A(1, 0, 3) on the line BC.
Then, direction ratios of
AM={4-A-1,7-21L-0,2A+1-3)
=(3-A,7-2A,20-2)

“ AM 1 BC
=-1B3-A)-2(7-20)+22A-2)=0

26. (c)

27. (a)

28. (d)

29. (c)

30. (a)

=>A=7/3
7 14 14 j

Hence, M is (4——,7——, —+1
3 3

- (é 7 Ej
3 37373
Let Q be the foot of the perpendicular drawn from
point P(—1, 3, 4) in the plane x — 2y = 0.
So, equation of line PQ is
x+1 y-3 z-4
S22t say)
1 -2
Let coordinates of Q are (A — 1, — 2A + 3, 4) and
this point Q lies on the plane x — 2y = 0.

—A—1+4AL—6=0or x:%

. (21
So, is —,—,4).
o (35
Let M(x,, y;, z;) be the image of P(—1, 3, 4).
Then, Q is the mid point of PM.
-l _2n+3_ 1 4 a+td_

E

2 5 2 5 2

4

9 -13
= xl Zg,yl :T and21:4

9 -13
Hence, M is (—,—, 4).
5 5

Let the direction cosines of the line are /, m and n.
Given planesarex—y+z—-5=0
andx—-3y—-6=0
So,/-m+n=0and/-3m+0m=0

On solving, i:ﬂ:i:i
3 -1 2 J9+1+4

m 1
— m=——andn=—=
V14 14 14

So, direction ratios are (3, 1, —2).

Equation of plane through the line of intersection
of two planes is given by
2x+3y+z-D+Mx+5y-2z2+7)=0
=S>QR+AMx+GB+50)y+(1-20)z—-1+74=0
This plane is parallel to line y=0 =z, i.e., (1, 0, 0).
S0, 1(2+A)+0(B +51)+0(1 -20)=0
=>A=-2

So, required plane is — 7y + 5z —15=0
or7y—5z+15=0

Given plane is a right angles to point A(a, b, ¢).
04 is the normal to the plane.

Direction ratio of O4A =(a—0,b—0, c—0)

=(a, b, )

Then, equation of plane passing through 4 is
ax—a)t+b(x—b)+c(x—c)=0

Equation of the line passing through the point
(1, 2, 3) is given by

==
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31. (a)

32. (d)

33. (a)

34. (c)

x-1 y-2 z-3

...(0)

/ m n

This line is parallel to the plane 2x + 3y +z+5=0
=2/+3m+n=0

It is satisfied when /=—1,m=1and n=-1

So, equation of line is x—ll = y;2 = 2_13 .
Equation of the plane passing through (2, 1,—1) is

ax-2)+by—-1)+c(z+1)=0 (1)
It passes through point (-1, 3, 4)
=-3a+2b+5¢c=0 ...(i1)
This plane is also perpendicular to the plane
x=2y+4z=0 = a—-2b+4c=0 ...(iii)

. . ... a b ¢
Solving eqs. (ii) and (iii), TRET AP
Hence, equation of plane is
18x—2)+17(y—1)+4(z+1)=0
or 18x+ 17y +4z=49
Given lines 2x =3y =—z and 6x =—y =—4z can
be writtenas X =2 = % and 1= =2

3 2 -6 2 -12 -3

Angle between the lines is
aa, +biby +cjcy

\/alz +b12 +c12\/a% +b22 +c§

_BO+@E1D+ (O
JO+4+36)(4+144+9)

= 0=90°

cosO =

= cos0

x-1 y-2 z-3
23
x-2 y-3 z-1
3 ko
This implies that lines are coplanar.
1 1 =2
k 2 3
3 kK 2
= 2k +5k-25=0
= (k+52k-5)=0
=>k=-5
Given planes are bx —ay =n,cy —bz =1

The lines and

intersect at a point.

So, =0

{* k1is an integer.}

and az — cx = m.
Let z = 0 and solving the first two equations

/ m al
y=—and x=—+—
c b c¢b

-+ Point [£+a—é+£,0j intersect in a line. So it
ch ¢

will satisfy the third plane.

= ax0—0(2+a—ljzm:al+mb+nc:o
b c¢b

35. (a)

36. (b)

37. (b)

38. (a)

NDA-Pioneer : Mathematics
Given sphere is x2 + y2 + z2 — 6x —12y — 2z + 20 =0
Its centre is (3, 6, 1).
Let the other end of the diameter be (x|, y;, z;) and
the given end is (2, 3, 5).
"+ Centre is the middle point of the diameter.
=x1+2,6=y1+3,1221+5

2 2

=>x;=4,y,=9%andz; =-3
Hence, other end is (4, 9, —3).
Centre of the sphere
x2+)2+22-2x—4y+2z-3=01is (1,2, -1).
Given plane 2x — 2y + z+ 12 = 0 touches the sphere.

So, 3

= This is a tangent plane.
= To find the contact point we have to find the foot
of the perpendicular drawn from (1, 2, —1) to the
plane 2x -2y +z+ 12 =0.
Equation of a line passing from (1, 2, —1) and L to
the given plane is
x-1 y-2 z+1

2 2 1

o . 2 21
Its direction cosines are <—, —, —>
3°3°3

So, line is x-1_y-2 _z+l
2/3 =2/3 1/3

Let point Q(%+l, 2—%,%—1) be the foot of

=X (let)

perpendicular and lies on the plane.

So, 2(%+1j—2(2—2&)+(&—1j+12:0
3 3 3

=>A=-3

Hence foot of perpendicular = (-1, 4, —2)
Equation of a plane passing though (0, 4, 3) is
ax—-0)+b(y—4)+c(z—3)=0 ...(0)

Points (—1,-5,-3),(-2,-2, 1) and (1, 1, - 1) lie
on this plane.

a+9bh+6c=0, ...(11)
So,a+3b+c=0 ...(iii)
anda—3b—-4c=0 ...(1v)

On solving egs. (ii), (iii) and (iv),
a=-9,b=5andc=-6

Hence, equation of plane is
-9x)+5(y-4)-6(z-3)=0
ie,9x—5y+6z+2=0

Given vertices of AABC are A(3, 2, 0), B(5, 3, 2)
and C(-9, 6, - 3).

So, AB=1(5-3)*+(3-22+(2-0)* =3

AC=\(-9-3)2 +(6-2)* +(-3-0)2 =13
. AD is the bisector of ZBAC.
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39. (c)

cosB =

40. (a)

41. (a)

42. (b)

43. ()

~. AD, divides line BC in the ratio of its adjacent

BD 4B 3

DC AC 13

Coordinates of D are

(13x5+3x—9 13x3+3x%6 13x2+3x—3]
13+3 13+3 3+13

:Qﬂq
8°16°16)

Angle between two lines
(B-DAB-D+(AB-DEB-D+ @@
JWB =12+ (B =12 +42 (V-1 + (B -1)? + 42

_—3-D-(3-D+16 _12

sides, i.e.,

1
24 24 2
= 0=060°
wPm?+n?=
= cos2 o+ cos? B+ cosZ y=1 ()
l+cos2a+1+cos2[3+1+cos2y:
2 2 2
= cos20.+ cos 2B +cos 2y=2-3=-1
Now, 1 —sinZ o, + 1 —sin2 B+ 1 —sin? y=1
= sin? o, + sin? B + sin? y=2
Hence, only statement 1 is correct.

1

Let the direction cosines of the line of intersection
of the planes 2x —y+3z=2andx+y+z=1 are
L, m, n.

-+ This line is perpendicular to the normal of the

both planes.
=2l-m+3n=0 ...(1)
[+m+n=0 ...(i1)
On solving this equations

I -m n
—=——=—=k(sa
5 =5 5~ ksay)

= [=-2k,m=5k,n=3k

So, direction cosines = < — 2k, 5k, 3k >

and direction ratios=<-2,5,4>o0r<2,-5,-3>
Equation of plane passing through the intersection
of the given planes is
2x—y+3z-2)+AMx+y—-z-1)=0

SQ2+AMx+A-1y+GB-A)z-2-A=0 ...(d)
This plane passes through point (1, 0, 1)
=>2+A+3-A-2-A=0

Hence, required plane (P) is

Sx+2y—-5=0 {From (i)}

Centre of sphere x% + y2 + z2 = 12 is (0, 0, 0) and
radius = r

Since, sphere touches the plane P.

.. Perpendicular drawn from the centre of sphere
on the plane is equal to the radius of the sphere.

44. (d)

45. (c)

46. (c)

47. (a)

48. (b)
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5@ +200)-5 5
V52 422

=>r

V29

Given, Q is the image of P(—2, 1, —5) in the plane
3x-2y+2z+1=0

So, direction ratio of PQ are <3,-2,2 >

Equation of line PQ is
x+2 y-1 z+5
= = = k sa
) (say)

Let (3k—2,—2k+ 1, 2k — 5) be any point on the

PQ.
Now, mid-point of PQ is M

(3]{—2—2 —2k+1+1 2k—5—5)
2 b

>

2 2

=M(%—2,—k+1, k—Sj
2
This point lies on the given plane.

So, 3(%-2]—2(—k+1)+2(k—5)

= %k—17:0:k:2

So, coordinates of Q= (4,—3,—1)
Mid-point=M (1,-1,-3)

Length of PO = /(=2 —4)% + (1+3)% + (=5 +1)2

=2\/ﬁ>8

Hence, all the three statements are correct.

From the solution of Q 44.

Direction ratio of PQ=<3,-2,2 >
wRPrmitn?=

=> Sum of the square of direction cosines of the line
segment PQ is unity.

Hence, both statements are correct.

Let the direction ratios of the line of intersection of
given planesx +y+z=1and 2x —y—2z=3 are
<a,b,c>

=a+b+c=0 ...(1)
and2a—-b—-2¢=0 ...(i1)
Solving (i) and (ii),

a b ¢
241 2-2 -1-2

a b ¢

-1 -4 -3

= <a,b,c>=<1,-4,3>
Now equation of line L having direction ratios
<1, -4, 3 > and passing from P(5, -6, 7) is
x=5_ y+6 z-7

1 4 3

The given line has direction cosines <0, 1, 0 >.
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49. (c)

Clearly, the given line is parallel to y-axis.

Let the required point is P(x, y, z).

Given, points are O(0, 0, 0), A(a, 0, 0), B(0, b, 0)
and (0, 0, ¢).

Now, *- PO=PA=PB=PC

Let PO? = P4?

S22+ 2= (xR + )2+ 2

= x2=a?+x?-2ax

a
= X=—=
2

Similarly from PO = PB and PO = PC, we get

b c
=—and z=—
) 2

50. (c)

NDA-Pioneer : Mathematics

. ... (abc
So, required point is (EEE)
Given points are P(3, 2,4), 04, 5, 2), (5, 8, 0) and
S2,-1,6).
Direction ratios of PQ=<4-3,5-2,2-4>
=<1,3,-2>
Direction ratios of QP =<5-4,8-5,0-2>
=<1,3,-2>
Direction ratios of RS=<2-5,-1-8,6-9>
=<1,3,-2>
Direction ratios of SP=<3-2,2+1,4-6>
=<1,3,-2>
-+ Direction ratios of all the lines are same.
Hence, all points are collinear.
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