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SOLUTION

Q-1 f the lines T

z+1  y+3 245

3 5

are coplanar,

then the value of k is
Correct option: (A)

The lines are coplanar
-1-2 -3-4
1 4
3 5

—5—6
k
k

=0

= —3(4k — 5k) + 7(k — 3k) -11(-7) = 0
=2k=7

Q.2 If the vectors 7 + 2 + zk and
yi + 67 + 4k are collinear, then the values

of x and y are respectively,
Correct option: (A)
Leta = 1 + 2 + zk and b = yi + 67 + 4k

As a and b are collinear vectors, we get

a= ml_), where m is some real number
%+23‘+:cl%:m(y%+63+4l%)
1+ 27 + zk = myi.4 6mJ + 4mk

1=my, 2 = 6m, x =4m
1 4

2> m=— —_

3 Va3

Q.3 The equation of line passing through (3, —
1, 2) and perpendicular to the lines 7 =

(%+3—1§:)+A(2%—23+1§) and 7 =
(2%+3—3k)+u(z—25+212) is

Correct option: (A)
Let a, b, c be the d.r.s. of the required line
d.r.s. of the given lines are 2, -2, 1 and 1, -2, 2.
" 2a-2b+c=0 ...(3)
a—-2b+2c=0 ...(i)

Maths

a _ b
—-4+2 4-1 —4+2
a b c
= — = — = —
-2 -3 =2
. Equation of the required line is
z—3 y+1 =2-2
-2 -3 —2
=>m—3:y+1:z—2
2 3 2
Q4 Ifazi(?,ﬂfc) and
v 10
T LY SU OO
b= - (22 + 37 — 6k) then the value of

(25— 13) : [(a x B) x (a+ 213)}=
Correct option: (B)
Here, @ - b = Oand|a| = ‘l_)‘ =1

. a@and bare perpendicular unit vectors.
b) - |(aa x b) x (a+2b)]

- [2E—BE><BE+2B]

Now, (25 —

:—[axi)za—l}a+2i)]
:—(axi)).{(za—z}) x (a+26)}
=—(axb)5(axb)

-2
=—5‘6><b‘

=—5a* 3" @ L b]

-5

If a, l;, care three vectors such that

Q.5

\a+1’>+é|:1,&:,\(ax5)and\a\: L=

sl-

1 -
ﬁw =

S

, then the angle between a and b is

Correct option: (D)
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Let 0 be the angle between a and b
Since ¢ = A (6 X l_))
=cla,clb
sca=cb=0
Now,
@+b+¢l=1
-2
=>‘a—|—b—|—c‘ =1
=
—2 -12 _92 _ 5 - -
|al —|—‘b‘ + || +2<a.b—|—b.c—|—c.a)=1
1 1 1 7
=>§+§+E+2{|a|‘b‘cos9}:1

=cosH=0

:9:1

Q.6 The shortest distance between the lines

r=(1—t)7+(t—2)j+ (3 —2t)k and

r=p@+1)2+02p—1)7+ (2p+ 1kis

Correct option: (D)

Given lines can be written as
P — (z —23+3ic) +t(—’2+3—2fc) wnd

P = <z —3’+l%) +p<%+23+2l%)
Shortest distance between lines 7, = a; + A\b;

and ry = ag + )\1_72 is

(@2 — @) (131 x 62)

=5 — 2k,
o i j k
by xby=]-1 1 -2
1 2 2

=7(2+4) — j(0) — 3k
=67 — 3k,
\131 x132\ =v36+9=3V5

. Shortest distance =

| (5 - 2k) - (63 - 3k)

3v5
6 2
3v5 V5
Q.7 _

If the vectors a, b,.c are non-coplanar and I,
m, n are distinct scalars such that
[lﬁ—i—mi)—i—né Ib+me + na lé—i—ma—l—nl;] =0,
then

Correct option: (B)

Given,

[la+mb+nc lb+me+na lc+ma-+nb =0

=

[la+mi>+né na + Ib + mé ma + nB—i—lé} -0

Il m n
=In I m{ai)é}zo
m n
I m n
sln I m :0....[ [aéa}#o}
m n 1

:>l3+m3+n3—3lmn20

2+I12—Irn—rnn—nl)=0

= (+m+n)(®+m
=[+m+n=0
Q.8 Ifa=2i+ ]+ kandb=17 + 2 + 3k, then

the magnitude of the vector (6 + l_)> is

Correct option: (B)
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a+13:<2%+3+12:)+ (%+23+31%)
=31 4 35 + 4k
catb=1v3%+ 3% 4 42
=vV9+9+16=34

Q.9 Equation of the plane, through the points

(—1,2,—2) and (—1, 3, 2) and perpendicular

to yz - plane, is

Correct option: (C)

Equation of plane passing though (-1, 2, -2) and (-1, 3, 2)

is

z+1 y—3 z—2

(-1+1) 2-3 -2-2

Above plane is perpendicular to yz — plane

y—3 z—2

—1 —4

=>4(y-3)=2-2
=4y—-12-z2+2=0
=4y-z=10
Q.10 The vector equation of the line passing
through the points (1, -2, 5) and (- 2, 1,
3) is
Correct option: (A)
Leta = —2¢ + j + 3kand b= i — 27 45k

~b—a=31—3j+2k

The vector equation of the line is
F=a+ A(B . a)

r=—21+ 7+ 3k T \37 — 3] + 2k)

Q.11 The shortest distance between the lines
zr—3 y=8 z-—3

d
3 1 1 ™
w—|—3_y+7_z—ﬁis

-3 2 4

Correct option: (D)
Here, (x4, y1,21) = (3, 8, 3),
(X2, Y2, 23) = (=3, 7, 6),
(a, b c)=G,-1L 1
(ag, by, ©0) = (-3, 2, 4)

Shortest distance d is given as

T2 —T1 Y2 —Y1 22— 21
a by C1
as by c2

\/(albg — a2b1)2 + ((1162 — a261)2—|— (b162 — 6261)2

6 15 -3
-1 1
d- -3 2 4
vV (3)% + (15)% + (—6)?
270
_ Voo = /270 = 3/30 units
270

Q.12 The value-of a so that'the volume of
parallelopiped formed by vectors i+aj
+k, 3’+ a lAc, a2+ kbecomes minimum is
Correct option: (C)

Volume of the parallelopiped formed by vectors is

I 7a 1
iewV=10 1 al=1-a+a°
a 0 1
v _ 2 dv _
..da——1+3a,da2 = 6a
For max. or min. of\f,%=0
21
Sat =g
S
..;;1—\/g
&’V

_ _ 1
W—6a>0f0ra—%

.~V is minimum for a =

o §|"

Q.13 Leta=1: + j andb =27 — l%, then the

point of intersection of the lines  x @ = b

xagandrxb=axbis

Correct option: (C)
LetT=x¢ +yj+ zk, then

1 7 k
Sle—2 y z+1|=0
1 1 0

= (z-1)i-(-z-1)j+(x-y-2)k=0

=z=-1,x-y=2...(I)

Now, 7 xb=axb=(f—a)xb=0
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“le—-1 y—1 2z |=0

2 0 -1
=>(1-y)i—(1-x-22)7+@2-20)k=0

=>y=1,x+2z=1..(ii)

Solving (i) and (ii), we get
x=3,y=1z=-1

x—6 y+1 z—1
18 3 5

3a:—|—6_y—1_z—|—1are
2 3 2

Q.14 The lines 0

and

Correct option: (C)

The given lines are
6z —6 y+1 =z2-1

18 3 5
=)cc—1:y—|—1:z—1

3 3 5
and3w+6_y—1_z—|—1

2 3 2

T+ 2 y—1 z+1
= = =

4 3 2
Toa—T1 Yo — Y1 22— 22 -3 2 -2
ai by c1 =13 3 5
as by Co 4 3 2
=-3(-9-2(-14)-2(-3)
=27+28+6
=61#0

. The given lines are not intersecting.

Q.15 If three points A, B and C have co-
ordinates’(1, x, 3);(3, 4, 7) and (y, -2, -5)
respectively. They are collinear, then x, y

Correct option: (A)
Hereq = 1 + w3+3k,b = 37 + 45—1—7]2:,

ande = yi — 2j — b5k
.. AB =)\BC
=21+ @4 —x)j+4k=

A[(y—3)%—65—121%]

On comparing, we get

-1
=—12A=> A= —,
3

4—-x=—6A=x=2,and
2=Ny—-3)=-6=y-3=y=-3
Q.16 If origin is the centroid of the triangle

and position vector of vertices of the
triangle are pi + j + 3k, —2i + qj — bk

and 4i + 7j + rk, then p, g, r are

Correct option: (D)
As origin is the centroid of the triangle
0i + 0j + Ok =

(pi + j + 3k) + (=21 +qj =.5k) + (4 + 75 + k)
3

.. Equating the\coefficients of 7, 7, k on both the

sides;
—92.14 _
0=p + ’0:1+q+7’0:3 541
3 3 3

S pE-2,9q=-8,r=2.

Q.17 The vector equation of the line passing
through 7 — 7 + 3k and parallel to

3t + 2j — 5k is

Correct option: (A)
Vector equation of line passing through a and
parallel to bis

P = a+\b

o= (2 — 7 + 3k) + \(3% + 2 — 5k)

Q.18 Ifa, 1_7, c are position vectors of points A,
B, C respectively, with 2a + 3b—5¢=0,

then the ratio in which point C divides
segment AB is
Correct option: (C)

2a+3b—5¢=0

. 2a+3b

>c=———
5

- 3b+ 2a

cC= ———
3+2
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. Point C divides segment AB internally in the
ratio 3 : 2.

Q.19 If [a]=3,

b|=4,

E—l;‘ =5, then ‘E—l—i)‘

Correct option: (C)

_2 _2 _
@b =[a+b| —2a-b
= (5)°= (3 +#)’-2a-b
=a-b=0

-2 a2 -
a—}—b‘ :‘a—b‘ +4a-b

Now,
o2 o2

=la+b| =[a—b

=|a+b/=5

Q20 @- [(b+¢)x (a+b+¢) isequal to
Correct option: (D)
(b+c) x (a+b+c)]

a -
= l}xa+b><b+b><é) + a-(cxa+ EXB+éXE)

a-

—~ —

N

Q.21 Aline L; passes through the point,

whose p. v. (position vector) 37, is
parallel to the vector —14 7+ k.

Another line L, passes through the point

having p.v. ¢ + j is parallel to vector

7 + k, then the point of.intersection of

lines L; and L has p.v.

Correct option: (B)
Equation of line Ly is r =

33 +A(—% +5 +f<:) ()
Equation of line L, st =7 + ] —l—X(% —l—l%)

The point of intersection of Ly and L, will

satisfy 7 =7’

= 37 +>\<—% +j +l%)=

= (3 —A\)i +Aj + k=
(1 +X)% 15 4Nk

=3-A=1+NandA=1

=A=land X =1

Substituting the value of A in (i), we get the point
of intersection.

. The point of intersection of lines Ly and L, has

pv.21 +j +E.

Q.22 The value of k such that the line
r—4 y—2 -k

7 T %3 lies on the

plane 2x —4y +z =7 is
Correct option: (D)
r—4 Ay—2n z—k

li
me 1 1 5

lies on the plane

2x—-4y+z="T7.

.. Point (4 2,/k) lies on the plane 2x —4y +z =7

SR2@)=42)+k=7

=>k=7

Q.23 If two vertices of a triangle are A(3, 1, 4)
and B(- 4, 5, -3) and the centroid of the
triangle is G(-1, 2, 1), then the third
vertex C of the triangle is
Correct option: (B)

Let a, l_), c and g be the position vectors of A, B,

C and G respectively.
a =31+ 1) + 4k,

b= —47 + 55 — 3k,
g=—1+25+k
G is centroid of AABC.

_ a+b+e
. g= ——

—31+65+3k—31— 7 —4k+41 —55+ 3k
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=21 +07 + 2k
", Third vertex C = (-2, 0, 2)

Q.24 The vector of magnitude 6 units and
perpendicular to vectors 27 + j — 3k

and%—Zﬁ'—i—l;:is

Correct option: (C)
Let the required vector be r = . 7 + yj + zk.

Then, |7| =6

ﬁx2+y2+zz=36 ....>0)
Now, 7 is perpendicular to vectors

a=21+j—3kandb=1—-2j+k.

P

i

L X=y=z
Letx=y=z=A
From (i), we get
33% =36

L A=2V3

. Required vector is 2v/3 (5 +j+ lAc)

Q.25 The plane passing through the point (5,
1, 2) perpendicular to the line 2(x -2) =y
— 4 = z-5 will meet the line at the point

Correct option: (A)

z—2

The required plane is;perpendicular to the line *

the d.r.s of normal te.the plane are proportional to
1,2,2

.. Equation of the plane is
x+2y+2z2+d=0..(%)

Since it passes through the point (5, 1, 2), we have
BG)+2(1)+2(2)+d=0

=d=-11

.. The equation (i) becomes x + 2y + 2z — 11 =0
Any general point on the given line is given by
A+ 2,20+ 4,2\ +5.

This point lies in the required plane
SA+H2+2Q2A+4)+22A+5)-11=0
=SA+2+40+8+4A+10-11=0

=29 +9=0=>A=-1

.. The point of intersection is

[(-1) + 2, 2(-1) + 4, 2(-1)+3]

= (1, 2, 3)

Q.26 Two adjacent sides of a parallelogram
ABCD are given by
AB =27 +10j + 11k and

AD = —7 + 27 + 2k. The side AD is
rotated by an acute angle « in the plane

of parallelogram so that AD becomes
AD'. If AD' makes a right angle with the
side AB, then cos o=
Correct option:(B)
Let 0 be the angle between AB and AD.
AB- AD
" C0s 0= =——
AB|{AD)

(22 +105 + 1112:) : (—% +2i+ 212:)

V4 +100+121vV/1+4+4

L—2 420 + 22
V22549

©| u>|.4>
ol o

2
17
Losin®=4/1— (g) =§

a is the angle of rotation of AD.
. The angle between side AB and AD

=90° ...[Given]
= o+ 0=90°
=0a=90°-0

= cos o = cos (90° —0)

= cosa=sin0

V17

=cosa=——
9

Q.27 The values of = for which the angle

between the vectors a = 2x27 + 4z + k
and b= 7% — 27 + zk is obtuse, are

Correct option: (A)
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Let 0 be the angle between vectors a and b.
We have @ = 2z2¢ + 4z + kand

b

7%—23—1—:1:1%

a-b= |E|‘l_)‘c039

...[" 6 1is obtuse]

= (2x%) (7) + (4%) (-2) + (1) (x) <0
= 14x2 - 7x <0

=7x(2x-1)<0

=x(2x-1)<0

=>0<x< —
2

Q.28 If the line passing through the points (a,
1, 6) and (3, 4, b) crosses the yz — plane
17 —-13
at the point ( 0, —, —— |, then
2 2
Correct option: (A)
The equation of the line passing through (a, 1, 6)

and (3, 4, b) is
z—a y—1 z—6

3—a 3 b—6

17 <913
It crosses the yz-plane at <O, rER 7) . This

means that this point lies on the line
RV 3
e _ 3 2

3—a 3.7 b—6

=2a=5@=3)andb-6=-5
=a=5andb=1

Q.29 The XZ plane divides the line segment
joining the points (3, 2, b) and (a, -4, 3)
in the ratio
Correct option: (A) 1:2

Let the XZ plane divides the line segment joining

the given points in the ratio k : 1 at the point P (x,

Y, 2).
. _ ka + 3 _ —4k + 2
X110 YT TR
, = 3kt b

E T 1

Since P (x, y, z) lie on the XZ plane, its y co-

ordinate will be zero.

0= =4kt 2

k11
= 4k+2=0

:k:%

Skil1=1:2

Q.30 [v]-12

If[ul| =8 5  then |u X v|is

Correct option: (D)
I % v| = [ul[v]sin(150°)

=8x12x L
- 2

= 48

Q31 If [a| =2,

I_)‘ — 3 anda, b are mutually

perpendicular vectors, then the area of
the triangle whose vertices are 0, a + 2b,
a-2bis
Correct option: (B)
Let position vectors of A, B, C be
0;a+ 2b,a—2b

Area of AABC = %‘AHB X XC‘

(@+26) (a—2b)]

6><6—6><21—)+21_)><6—25><I_)‘

213><a+213><a\

1
2
1
2
1
2
1
2

X 4‘13 X E'
=2 x2x 3 =12 sq. units
Q.32 The value of x, if x(7 + j + k)is a unit

vector, is
Correct option: (C)
x(7 + j + k) is a unit vector.

sle i+ k)| =1
= |z[v3=1

1
=’\%‘\:ﬁ
1

=>x=+—

&
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Q.33 The equation of plane passing through
(1, 2,-1) and containing the lines whose
direction ratios are 2, 1,3 and 4, 1, 2
Correct option: (A)

Let (x1, y1, 21) = (1, 2, -1),

a;, by, c;=2,1,3and ay, by, c; =4, 1, 2

.. the equation of required plane is

x—1 y—2 z+1
2 1 3 |=0
4 1 1

=x-DE2)+(y-2)A0) +(z+1)(-2)=0

=-2x+2+10y-20-22-2=0

=>x-5y+z+10=0

Q34 Leta=2i+)—2kb=1+ jandec
be a vector such that

(axi)) X é‘:3,andthe

lc - a| =4,
_ _ .. T
angle between ¢ and a x b is 5’ then

a. c is equal to

Correct option: (D)
21+ ] —2kb=1+]

a=
al=vd+i+4=3
i)k
axb=2 1 -2/ =21 —2j%k
1 1 0

\axi;‘:\/4+4+1=3

Angle between ¢ and.a X b is% ...[Given]

T ‘<E><I_))><é‘

sin — = =
6 @ b|le]
1 3 _
2 " 3%
Now, |[c —a|] =4 ...[Given]

= l¢|* + [a]* — 2a.c = 16

=24+9-2a-c=16
-3

=ac=——

2

Q.35 Find the equation of the perpendicular
drawn from the point (2, 4, —1) to the
line

+5= 2 (y+3)=— ~(@—6
x+5= 2 (+3)=-5@-6)

and obtain the co-ordinates of the foot of
this perpendicular
Correct option: (A)

Any point on the line
z+5 y+3 z—6

= A is given by

1 4 -9
M= (A-5,4A—3,— 9\ +6).
P
(2.4 -1)

.

[j'i 3.8 M

The d.r:s. of PM are
N=7, 4N -7, -9\ + 7
Since, PM is perpendicular to AM,

S AX=7)+4(@GN-7)-9(-9A+7)=0
=98A-98=0=>A=1

SM=(-4,1,-3)

Now, Equation of perpendicular passing through

P(2, 4,-1) and M(4, 1, -3) is
z—2 y—4 z+1
—4-2 1-4 -3+1

r—2 y—4 2z+1
= = =
6 3 2

Q.36 The co-ordinates of the point where the
line joining the points (2, —3,1) and

(3, —4, —5) and intersects the plane
20 +y+2=7 are

Correct option: (D)
The equation of the line passing through the points
(2,-3,1)and (3,4, -5)is
z—2 y+3 z—1
3-2 —4+3 —5-1
x—2 y+3 z—1
1 -1 -6

=

= t(say)

=>x=t+2,y=—t-3,z=-6t+1
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2 -3 1

Substituting the values of x, y, z in the given

equation of plane, we get V14 , V14 , V14
2t+2)+ (-t=3)+(-6t+1)=7
=2 _5t=7 Q.39 The value of a, so that the Vo}ume ?f thAe
s Ei=_5 parallelopiped formed by : + aj + k,
=t=-1 7+ ak and ai + k becomes maximum,

=—1+2=1,

y=-(1)-3=-2 1S
z=—6(-1)+1=7 Correct option: (A)

S y,2)=(1,-2,7) Volume of parallelopiped is |:Ei b E]

Q.37 Ifaand b be two unit vectors and 0 is the

1
— 7. V=10

angle between them, then ‘a — b‘ is equal
«a

S = Q

1
a
1

to 1 ,
Correct option: (B) =1- ag— o) —

a—b =(a-b)(a—b) “lrat oy

Differentiating w.r.t, o, we get

- B dV
=a-a—a-b—b-a+b-b — £30% 21
do
=1-2a-b+1 2V v
_ —5 = 6a
1@l =] =1] do?
Let v 0
e —_—
=2-2.1.1.cos 8 =2 (1-cos 0) da
6
_ .2
=2 (231n 5) 5302120
0 “cETE
=4 sin’— V3
2
9 ta= 2
- aa:_’
‘*— b‘ =2 sinE V3
d2V_ —6<
Q.38 The direction.cosines of normal to the da? ﬁ
plane .
. (22—33+l})+9:0 Vismaximumatcx:%.

C t option: (D _ A A .
orrect option: (D) Q40 Leta =3¢+ 2j+ zk and
Given equation of plane is

%.(2%—3}4—]&)4—920 b=1i — j+k , for some real x. Then

) R SN ‘E X I;‘ = r is possible, if
=7, (2z —-37+ k) =-9..0)

_ . n" s Correct option: (A)
n=21—3)+k N

Gk
o 2i-3j+k 2i-3j+k axb=13 2 =z
N =
VEAT9+1 V14 =11
. The d.c.s. of normal to the plane are =i(2+x) - j(3—x) + k(-3 -2)
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=(x+2)i + (z —3)j — 5k

‘axi,‘ :\/(m—|—2)2—|—(m—3)2—|—(—5)2

+ — =1 ...[Given]

Q41 Letg=—i—k,b=—i+ jandc=
2 4+ 2j + 3k be three given vectors. If r
is a vector such that 7 x b =¢ x b and
r.a = 0, then the value of . bis
Correct option: (D)

Given,i'xl_)=é><l_)

= (r—¢)xb=0

.1 — cis parallel to b

7 — ¢ = \b for some scalar A

Q.42 The equation of the plane passing
through A(-2, 2, 2), B(2, -2, -2) and
perpendicular tox + 2y -3z =7 is
Correct option: (A)

Equation of any plane passing through (-2, 2, 2) is

a(x+2)+b(y-2)+c(z—2)=0...>1)

Also, plane (i) passes through (2, -2, -2).

Sa(4)+b(-4)+c(-4)=0

=a-b-c=0..(ii)

Plane (i) is perpendicular to x + 2y — 3z = 7.

S a+2b-3c=0..(iii)

From (ii) and (iii), we get

a=5b=2c=3

Substituting the values of a, b, c in (i), we get
5x+2y+3z2=0

Q.43 The intercept made by the plane 2x +y —
z =5 on X-axis is
Correct option: (D)

2x+y—-z2=5
2x Y z
L2
5 +5 )
z Y
- t-+—=1
5 _
(3) 5 -5

. The intercept made by the given plane on X-

axis is —.
2

Q.44 If theanglet between the line

e+1' y—1 z-—2
T 2 2

and the plane

2:c—y+\/Xz+4:0 is such that
. 1
sinf = g,then)d—l =

Correct option: (C)
The d.r.s of line and plane are 1, 2, 2 and

2, —1,V\

. sinB=

2(1) + (-1)(2) + (VA)(2)

VETETE [z 1 (174 (VA)
1 2v/A

= —

3 3451
5+ A=2V)\

8
=>7\+1—§

Q.45 Equation of the plane passing through
points (1, - 1, 3) and (2, 3, — 4) and
parallel to X-axis is
Correct option: (B)

The plane passes through (1, -1, 3) and (2, 3 —4)
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The points satisfies the equation of plane in option
[B]

.. option [B] is correct answer.

Alternate method:

Let ax + by + cz + d = 0 be the equation of the
required plane.

Since, the plane is parallel to X-axis,

La=0

The points (1, -1, 3) and (2, 3, — 4) lie in the plane,
So—b+3c+d=0,and...(i)

3b—4c+d=0...(ii)

Solving the equations (i) and (ii), we get

C
3—(—4) 3+1 4-9
b ¢ d
= — = — = —
7 4 -5

.. Equation of the required plane is 7y + 4z —-5=0

Q.46 ForA(l, -2, 4), B(5, -1, 7), C(3, 6, -2),
D(4, 5, -1), the projection of AB on CD

is .
Correct option: (D)
AB=41+j+3kCD = 1 —j+k

— —— [ AB-CD
Projection of ABonCD = | ——— | - ¢é
|cD|

[é is unit vector along @]
_(4—1+3> 1 — 3 4E
V3 V3

=21 — 25+ 2k

Q.47 Ifa, l_), c are position vectors of points

A, B, C respectively, with
2a + 3b — 5¢ = 0, then the ratio in

which point C divides segment AB is
Correct option: (C)
2a +3b — 5¢ =0

. 2a + 3b

= = ——
5

. 3b+ 2a

cC = ———
3+2

.. Point C divides segment AB internally in the
ratio 3:2.

Q.48 The mirror image of P(2, 4, —1) in the
planex —y +2z-2=0is (a, b, c), then
the value of a+b + cis

Correct option: (D)
P(2,4,-1)

M x—y+2z-2=0

Q(a, b, ¢)
The d.r.s. of the normal to the plane are 1, -1, 2.

The equation of line PMis
r—2 y—4 a1

Sx=A+t2y=-A+4,2=2A-1
LetM=(A+2-A+4,2A-1)

Egquation of plane becomes
1A+2)-1FA+4)+2(2A-1)-2=0
=A=1

M=(331)
Since M is the mid-point of PQ.
2+a 4+0 —-1+c¢
=3, =3, =1
2 2 2

=2a=4,b=2,c=3

=a+b+c=9
Q49 If

a+2l}+3&:0and(axz})+(Bxa)+(axa):A(1}xa)

, then A has the value

Correct option: (D)
a+2b+3¢=0=a=-2b—3¢ ..()
(ax6)+(6xa)+(axa):A(z}xa)

=>(>\_1)(13><é) - (axb)+(a><a)
(ii)
(axl_))—(axé)
ax (6—&)
(—26—3&) X (B—a)
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From (ii), we get
A-1=5
=>A=6

Q.50 The vectors AB = 31-27 + 2k and BC =
—1% — 2k are the adjacent sides of a

parallelogram. The angle between its
diagonals is
Correct option: (B)

Leta =31-27 + 2k and b= —1—2k

.. The diagonals d; and d, are a + band a-b

respectively.
dy = (37 — 2j + 2k) + (—1 — 2k)

=21 —2]
dy=41 — 2j + 4k

di.dy (21 —27). (41 — 27 + 4k)
J.cos 0= =

lla] VeV
_ 12 1
12v2 V2
= 0 =45°

Q.51 The value of k for whichthe planes 3x —
6y —2z = 7'and 2x + y— kz =5 are
perpendicular to each other is
Correct option: (A)

For perpendicular planes,

ajap + byby + c;cp =0

= (3)(2) + (6)(D) + ()(k) =0

=26-6+2k=0

=k=0

Q.52 If (1, 2, -3) is the foot of the
perpendicular drawn from origin on a
plane, then equation of that plane is
Correct option: (A)

The plane passes through (1, 2, -3)

This point satisfies the equation of plane in option

[A]

Also, ithas d.r.s. 1, 2, -3.

.. option [A] is correct answer.

Alternate method:

Let M (1, 2, —3) be the foot of perpendicular from
the origin O (0, 0, 0) to the plane D. r. s of normal
are

1,2,-3

.". the equation of the required plane is
1x-1)+2(ky-2)-3(@z+3)=0
=x+2y-3z=14

Q.53 The angle between the lines 2x = 3y = —z
and 6x = -y =—4zis
Correct option: (C)

The equation of given lines are

Y z

T Te MY R In T T3

w| 8

ajap + bbby +'€qes = 3(2) + 2(-12) + (-6) (-3)
=0

.. Lines are perpendicular

.0=90°

Q.54 The distance of the point (5, 3, — 1) from
the plane passing through points (2, 1, 0),
(3,-2,4)and (1,-3, 3) is
Correct option: (A)

Equation of the plane passing through (2, 1, 0), (3,

-2,4)and (1, -3, 3) is

z—2 y—1 =z-0
3—2 —-2—-1 4-0/=0
1-2 -3-1 3-0

z—2 y—1 =z
=| 1 -3 4/ =0
-1 -4 3

=x-2)N)-0-D(N)+z(=7)=0
=>x-2-y+1-z=0

=>x-y—-z—-1=0

. The distance of this plane from (5, 3 —1) is
5—3+1-1| 2
VIF1+1 | 3

units

=

Q.55 Letaand b be two unit vectors. If the
vectors ¢ = a + 2b and d = 5a + 4b are

perpendicular to each other, then the

angle between ¢ and bis

Correct option: (D)
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Let 0 be the angle between a and b.
Since ¢ = @ + 2b and d = 5a + 4b are

perpendicular to each other.

" e-d=0
:(a+28)-(5a+4i)) ~0
=>5(a-a)+14(a-13)+8(13-6) —0

2 . 12
= 5|a|” + 14|a| b|c050+8‘b‘ =0

=5+ 14cos6 +8=0

Q.56 If the Cartesian equation of a line is 6x —
2 =3y + 1= 2z - 2, then the vector
equation of the line is
Correct option: (A)

Given Cartesian equation of the line is
6x—-2=3y+1=22-2

=6 1 =3 L =2 1
() lor )

1 -1
. The given line passes through <§, = 1)
and has direction raties proportional to 1, 2, 3.
. Vector equation is

1., 1. . .
%:<§i—§j+k)+>\(i+2j+3k)

Q.57 Let the line 21 = %2 = -4 Jje in the
plane 3x + 2y — az + § = 0. Then, («, B)

equals

Correct option: (B)
Point (1, -2, 4) lies in the plane 3x + 2y —az + § =
0
31 +2(-2)—a(d) + =0
=>4da-pF=-1...(0)

Also, the d.r.s of the normal are perpendicular to
the given plane.
2. 3(4) +2(3) —a(2) =0
=12+6-2a=0
=a=9
Substituting value of « in equation (i), we get
=37
Q.58 The acute angle between the line
7= (%+23+l§:) +>\(%+3+l§:) and
the plane 7 - (23 —J+ lAs>= 5
Correct option: (B)

Comparing the equations of line and plane with
F=a+Aband7efi =p, wegetb=1+75+k

andﬁ:2fz—3+7€

. Thesangle between the line and plane is given
by

S
S

sin@=

=al
S

‘ (D)) + (W(=1) + (1)(1)
\/12+12+12\/22+(_1)2+(1)2

2
3v/2

(V2
0=sin! (T)

Q.59 Let 0 be the angle between the lines AB
and AC, where A, B and C are the three
points with co-ordinates (1, 2, -1), (2, 0,
3), (3, —1, 2) respectively, then V462 cos0

is equal to
Correct option: (A)
Given,A=(1,2,-1),B=(2,0,3),C=(3,-1, 2)
The d.r.s of AB =1, -2, 4 and d.r.s of
AC=2,-3,3
1(2) + (=2)(=3) + 4(3)
V1I+4+16vV/4+9+9

2+6+12 20
V21V22 /462

= 1/ 462 cosd =20

S cosO =

= cosO =
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Q.60 Ifa, l_), c are three coplanar vectors such

that |a| = 1,

IS\ —2.b-¢—8 and the
angle between b and € is 45° then the
value of ‘6 X (I_) X é)‘ is

Correct option: (A)
b-c=8

= ‘1_7‘ lc| cos 45° =8

~@ e ) -8
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= [al[b x ¢ sin 90°
= (1) b x ¢|(1)

= || [elsin 45°

=2 (4v2) (%)

=8
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