DAY THIRTY THREE

Unit Test 5

(Vectors and 3D Geometry)

1 The equation of plane perpendicular to 2x + 6y + 6z =1
and passing through the points (2, 2,1) and (9, 3, 6), is
(@) 3x+4y +52z-9=0
(b) 3x+ 4y -5z2+9=0
(c) 3x+ 4y -5z-9=0
(d) 3x+4y+5z+9=0

2 Leta,b andc be the unit vectors such thata and b are
mutually perpendicular and ¢ is equally inclined toa and
batananglef.lfc =xa + yb + z(a xb), then

(@) 22 =1-2x°

(b) 22 =1-x% +y°

(c) z° = 1+2y°

(d) None of the above

3 Ifa,b andc are three non-coplanar vectors such that
a+b +c=adandb +¢ +d =pa,thena+b +c +d

is equal to
(a)o (b) aa
(c)B (d) @ +B)c

4 The plane ax + by =0 is rotated through an angle a
about its line of intersection with the plane z = 0. Then,
the equation to the plane in new position is

(a) ax - by + za®> + b* cota =0
(b) ax + by £ z.Ja® + b® cota =0
(c) ax —by + z,/a® + b® tana =0
(d)ax + by £ z,/a® + b® tana =0

5 If the axes are rectangular, the distance from the point
. . x-3_y-4_z-5
(8, 4, 5) to the point, where the line ] = 5 = 5

meets the plane x + y + z =17 is
(a) 1 (b) 2
(c) 3 (d) None of these
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6 Let A(3,2,0),B(5,83,2), C(-9,6, —3)are three points
forming a triangle. If AD, the bisector of DBAC meets BC
in D, then coordinates of D are

19 57 17 9 _57 17
a) O — — b @,——.—
()%81616 ()8 16 16

9 57 _17 9 57 17
(€) @,—,—— (d) @,—,—

8 16" 16 8 16 16

7 Vectorsa andb are inclined at an angle 8 =120°.If|a| =1,
|b| =2, then[(a + 3b) x(3a —b)]* is equal to
(a) 300 (b) 325 (c) 275 (d) 225
8 A point moves so that the sum of the squares of its
distances from the six faces of a cube given by x = 1,
y =+1,z =+1is 10 units. The locus of the point is
(a) x* + y* + 2% =1 (o) x> + y* + 22 =2
(c) x+y+2z=1 (d) x+y+z=2
9 If(a xb)® +(a®)® =144 and|a| = 4, then|b| is equal to
(a) 3 (b) 8 (c) 12 (d) 16
10 The values of x for which the angle between
a=2x"i+4xj+kb =7i -2j +xkis obtuse, is
(a) x>1/2 orx<0 (b) 0<x<1/2
(c) 1/12< x<15 (d) None of these

11 Leta =3i+ 2kandb = 2j + k. If ¢ is a unit vector, then
the maximum value of the vector triple product[a b c], is

(a) V61 (b) <59
(c) +/33/36 (d) None of these

12 The ratio of lengths of diagonals of the parallelogram
constructed on the vectorsa =3p —q,b =p +3qis (given
that|p| =|q| = 2 and the angle between p and q
T
is—

3)

(@) V743 (b)) V3:42 (c)BiN7T  (d) B3
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13 Letp, g andr be three mutually perpendicular vectors of
the same magnitude. If a vector x satisfies equation
p x{(x —q) xp} +q x{(x -r) xq} +r x{(x —p) xr} =0
Then, x is given by

1

@ J(+a-2) (b) %<p+q+r>

(c) %(Zp +q-r) (d) None of these

14 A line with direction cosines proportional to 2, 1, 2 meets
each of the lines given by the equation x =y + 2 = z;
X+2=2y =2z
The coordinates of the point of intersection are
(a) 64,6), (2 4,2 (b) (6,6,6),(2,6,2)
(c) (6, 4,6),(2, 2, 0) (d) None of these

15 The vector B satisfying the vector equation A+ B=a,
AxB=band Ala =1, wherea and b are given vectors is

@ Cxa)raE@ =) @xbra
2 a 2 °
() 2@ - : bG” =1 (4) None of these
a

16 The vector ¢, directed along the bisectors of the angle
between the vectorsa =7i-4j -4k,b =-2i —-j + 2k and
lc|=56is

(@)+ 2 (i-7j+ 2K) (b)+ 2 (5i + 5 + 2k)

(c)x 2 (i+7j+2k) (d) + 2 (-5i + 5] + 2k)

wlow|o

17 Leta,b and ¢ be three non-zero and non-coplanar
vectors and p, q andr be three vectors given by
p=a+b-2c,q=3a -2b +candr=a -4b + 2c. If the
volume of the parallelopiped determined bya,b andc is
V, and the volume of the parallelopiped determined by
p.q andrisV,, thenV, :V, is equal to

(@) 7:1 (b) 3:1
(c) 11:1 (d) None of these

18 A non-zero vector a is parallel to the line of intersection of
the plane determined by the vectorsi,i + jand the plane
determined by the vectorsi —j,i + k. Then, the angle
between a and the vectori-2j+ 2k is

(a) (b)
(c) (d)

wlgoly
SN

19 Leta, b andc be three vectors having magnitudes 1, 1
and 2, respectively. Ifa x (a x¢) +b =0, then the acute
angle betweena and ¢ is

T L

(b) "

(d) None of these

20 Ifa,bandc are unit coplanar vectors, then the scalar
triple product[2a -b 2b -c¢ 2c -a]is equal to
(@) 0 (b) 1 (c) -3 (d) 3

21 Point(a,B,y)liesonthe plane x + y + z =2. Let
a=ai+ Bj+ vk k x(k xa) =0. Then, yis equal to
(@) 0 (b) 1
(c) 2 (d) —

22 If the four plane faces of a tetrahedron are represented
by the equationr{/i+ mj)=0,rmj+nk) =0,
riink + pi) =0andr /i + mj + nk) = p, then the volume
of the tetrahedron is

p’ 2p’®
a b
@ 6/mn (b) 3 1mn
3 3
() 3p” (d) 6p”
Imn Imn

23 If a variable plane forms a tetrahedron of constant
volume 64 k* with the coordinate planes, then the locus
of the centroid of the tetrahedron is

(a) xyz =k° (b) xyz = 2k®
(c) xyz =12k° (d) xyz = 6k®

24 The line throughi + 3 + 2k and perpendicular to the line
r=(+2j-k) +A(2i +j +kyand
r=(2i+6j+k)+p(i +2j +3k)is

(@) r=(i+2j-k) +A (- +5j -3k)

(b) r=(i+3j+2Kk) +A (i -5 +3k)

(c)r=(i+3j+2k) +A (i +5j +3k)

(d) None of the above

25 The orthogonal projection A’ of the point A with position
vector (1,2, 3)on the plane 3x —y +4z =0, is

@ (13 -1 (b) @-%%1@
© -2~ 1 (@ 6.-7.-5)

26 The equation of the plane containing the points A(1, 0, 1)
and B(3,1, 2) and parallel to the line joining the origin to
the point C(1, =1, 2) is

(@) x+y-2z=0
(c) x-y+z=0

(b) x+y+2z=0

(d) x-y-z=0

27 Theplanes3x -y +z+1=0and5x + y + 3z =0
intersect in the line PQ. The equation of the plane through
the point (2, 1, 4) and perpendicular to PQ is
(@) x+y-2z=5 (b) x+y-2z=-5
(c) x+y+2z=5 (d) x+y+2z=-5

28 The line of intersection of the planesr{3i - j + k) =1and
r{i + 4j — 2k) =2is parallel to the vector
(a) - 2i+7j+13k (b) - 2i-7j +13k
(c) 2i+7j-13k (d) None of these

29 A line with direction cosines proportional to 2, 1, 2 meets
eachofthelinesx =y +a=zand x +a =2y =2z. The
coordinates of each of the points of intersection are given
by

(a) Ba,2a 3a), (@, a, 2a)
(c) Ba,2a3a),@aa

(b) Ba, 34 3a),@a a)
(d) None of these
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30 The sides of a parallelogram are 3i+ 4j -6k and 38 The shortest distance between the lines

2i-3j + 5k. The unit vector parallel o one of the x=2_y=1_2z=8 X 1_y=-2_2z-4, equal to
diagonals is 3 2 2 2 3
(a) 5i+j-k (b) 4i+3j-2k (a) 1.14 units (b) 2.01 units
Jor V29 (c) 3.16 units (d) None of these
i-2j+ 4k _
© V21 (d) None of these 39 The intersecting point of lines, L, = X +31 =Y 5 8.y : 2
31 Letp =8i+ 6jand q be two vectors perpendicular to and L. =X =Y -l _z+7 is
each other in the xy-plane. Then, the vector in the same 1 -3 2
plane having projections 2 and 4 alongp and q (@) (-321 (b) 2,1-3)
respectively is (c) 1 -3,2) (d) None of these
(a)+3(i-2j) (0) = (i+2f) 40 1t .
L a and b are unit vectos, then the greatest value of
(c)x 2 @i-j) (d) None of these la +b|+|a -b|is
32 The equation of the plane containing the line (a) 2 (b) 4 (c) 242 (d)2

— + -3 = + + = i
21X y +2-8=0and3x+y+2z=5atadistance of 41 Ifa,b and ¢ are non-coplanar vectors and r is a real

—— from the point (2,1, =1)is number, then the vectorsa + 2b + 3¢, Ab + 4¢ and

V6

(2\ = 1)c are non-coplanar for

(a) no value of A (b) all except one value of A
(c) all except two values of A (d) all values of A

() x+y+z-3=0
(b) 2x -y -2z-3=0
(c) 2x-y+z+3=0
(d) 62x + 29y + 192z -105 =0 42 |Leta, b and c be three unit vectors such thata is

33 The equation of the plane through the point (2, =1, = 3) perpendicular to the plane of b and ¢. If the angle

x-1_y+2_z

betweenb andc is g then|a xb —a xc|is equal to

and parallel to the lines 5 2 and
X_y—‘]_z—2. (a) 1/3 (b) 1/2 (C)1 (d)2
5 3T o ® 43 The distance of the point A(- 2, 3,1) from the line PQ
(@) 8x + 14y + 132 +37 =0 (b) 8x — 14y + 13y + 37 =0 through P(- 3, 5, 2) which make equal angles with the
(c) 8x + 14y —13z + 37 =0 (d) None of these axes "28 T 1 c
34 The shortest distance between the lines (@) 73 (b) 3 (©) 73 ( )ﬁ
r=—(i+j+k) +A(2i +3j +4k)
and r=-i+p(3i+4j+5k) is 44 The plane passing through the point (5, 1, 2)
1 1 1 perpendicular to the line 2(x = 2) =y =4 =z -5 will meet
@ 1 (b) J2 © J3 () J6 the line in the point
. (a)(1,2,3) (b) (2,3, 1)
35 Atetrahedron has vertices at O(0, 0, 0), A(1, 2,1),B(2,1, 3) ©) (1.3 2) )3 2 1)

and C(-1,1, 2). The angle between the faces OAB and

ABC'is Direction (Q. Nos. 45-48) Each of these questions

(a) cos™ %@ (b) cos™ gl@ contains two statements : Statement 1 (Assertion) and

S 31 Statement 11 (Reason). Each of these questions also has four

(c) 30° (d) 90° alternative choices, only one of which is the correct answer.

36 Ifp =2i-3j+3kandq =4i-2j +k be two vectors and r ll)/:lLotui)zave to select one of the codes (a), (b), (¢) and (d) given

is a vector perpendicular to p and q and satisfying the

o . . . Stat t lis true, Stat t Il is true; Stat tlli
condition.r(2i-4j+ 2k ) =-12thenris equal to (2) Statement | is true, Staternent Il is true; Statement Il is 2

correct explanation for Statement |

. 20, 2 h: .
(a) 2i _EJ + 16k (b) §(3| +10j + 8k) (b) Statement | is true, Statement Il is true; Statement Il is
1. ) not a correct explanation for Statement |
©) 5(3' —10j + 8k) (d) None of these (c) Statement | is true; Statement Il is false

. . . (d) Statement | is false; Statement Il is true
37 The direction ratios of a normal to the plane through (2, 0,

45 Consider vectorsa and ¢ are non-collinear, then

0) and (0, 2, 0) that makes an angle I with the plane ,
3 Statement | The lines r=6a-c +A(2c —a) and

2x + 3y =5is r=a-c +u(a +3c)are coplanar.
(a)1:1:2 (b)1:1:4/3 Statement 1l There exist A and p such that the two values
(c)v2:1:3 (d)1:1:457 of r become same.
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46

Consideruand v are unit vectors inclined at an angle a
and a is a unit vector bisecting the angle between them,

Statement | Then, a =_urv
2cos (a/2)
Statement Il If ABC is an isosceles triangle with

AB=AC =1, then vector representing bisector of 0 A is

Statement | The equation of the plane through the
intersection of the planes £, and P, and the point (4, 4, 4)
is 29x + 23y +17y =276.

Statement Il Equation of the plane through the line of
intersection of the planes £, =0and P, =0is B, + AR, =0,
AZ0.

AB + AC
—s

47 Supposem:x +y -2z =3,P:(2,1,6),Q:(6,5, -2)
Statement | The line joining PQ is perpendicular to the

normal to the plane 1.

Statement Il Q is the image of P in the plane 1.

48 Consider the equation of planes P, =x + y +z =6 =0

andF, =2x +3y +4z +5 =0.

49 The two adjacent sides of a parallelogram are 2i — 4j + 5k

andi- 2j - 3k
38542k
5 575

ANSWERS

1. (o) 2. (a) 3. (a) 4. (d) 5. (0 6. (d) 7. (a)
11. (a) 12. (a) 13. (b) 14. (d) 15. (a) 16. (a) 17. (d)
21. (o) 22, (b) 23. (d) 24, (b) 25. (b) 26. (d) 27. (b)
31. (o) 32. (d) 33. (a) 34. (d) 35. (a) 36. (d) 37. (d)
41. (o) 42. (o) 43. (b) 44. (a) 45. (a) 46. (a) 47. (d)

1 The plane passing through (2, 2, 1), is
a(x=2)+b(y —-2)+c(z -1) =0
Since, it passes through (9, 3, 6).
O 7a+b +5c =0
Since, it is perpendicular to

—
=

and Explanati

0 a+b+c+d=(0 +1)d
anda +b+c¢c +d =(B +1)a

O @+1)d=(p +1)a

If a #-1,then(a +1)d =B +1)a
O d:ma

2x+ 6y + 62 —1 =0. a+1
0 2a+6b+6c=0 ...(ii)
azbzi 0 a+b+c:a@Ea
24 32 40 e+ 10
[from Egs. (i) and (ii)]
a_b _c o E]I—M%a+b+c:0
0 == O a+1 0
3 4 -5

The required plane is
3(x-2)+4(y -2)-5(z —-1) =0
O 3x+ 4y -5z -9=0

2 Now,a [t =x(afa)+ y(alh)

+ za [fa x b)
ad x =cos 0
Similarly, y = cos 8
Now, cf =x"[af + y*|bf

+ 7’ |lax bl
0 1-2cos’0=2z"01-2x =2
where, z =|a bc|
3 Given,a + b +¢ =ad and
b+c+d=pa
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4

Hence, a, b and ¢ are coplanar, which is
a contradiction to the given condition.
O a=- 1

O a+b+c+d=0

Equation of any plane passing through
the line of intersection of given plane, is
ax + by + kz =0 (1)
0 DC’s of Eq. (i) are
a

JE+b + K Ja + b+ K

k

Ja& + b+ K

Statement | The unit vector parallel to its diagonal is

Statement Il Area of parallelogram is 114/5 sq units.

(a) Only Statement | is true
(c) Both statements are ture (d) Both statements are false

(b) Only Statement Il is true

b) 9. (a) 10. (b)
b) 19. (a) 20. (a)
) 29. (0 30. (a)
d) 39. (b) 40. (c)
a) 49. (b)

The DC’s of a normal to the given plane
is

a b
_ —, 0.
Jd +b* Jd +b*
alb+ b + k0
J& + b+ K[+ b

= |_d+b
a +b*+ kK

0 Kk*cos’a=d (1-cos’a)
+b* (1 —cos*a)

0 cosa =

0 kz:(az+b2]sin20(
cos*d

O k=%, d +b* tana

From Eq. (i),

ax + by £ z /& +b* tana =0

5 Any point on the line is

(r+32r+42r+5)

which lies on the plane

x+y+z=17.

v (r+3)+(2r +4)+(2r +5) =17

0 r=1

Thus, the point of intersection is (4, 6, 7).
So, the required distance
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=J4-3F +(6-4f +(7 -5}
=\J1+4+4=3
+ -_
6 Here, AB = 5= 3]2 2f =
@ —0]2
and AC=(9 3 6 )2:13
(-3 -of
Since, AD is the bisector of [1 BAC.
BD _AB _3
DC AC 13

Since, D divides BC in the ratio 3 :13.
O The coordinates of D are
[3(-9) + 13(5) 3(6) + 13(3)

3+ 13 3+13

3(-3) + 13(2)0
3+13 H
_ %9 57 17
“Hs 1616
7 [(a +3b)x(3a —b)]* =[10(b xa)]*
=100(laf|bf - (a bY]
=100[1 x 4 —(1 x2 xcos 120 °f]
=100(4 - 1) =300
8 Let P(x, y, z)be any point on the locus,
then the distances from the six faces are
Ix+1] |x-1Lly +1],
ly =1l ]z+1] ]z -1]
According to the given condition,
[x+1f +[x —1f +|y +1f +|y -1f
+lz+1fF +|z-1F =10
0 2(x*+y*+2)=10 -6 =4
a X+ y'+ 27 =2
9 (@ax by +(@Df =|af |bfsin’6

+laf|bfcos’6

=laf b
0 144 =(4F [bf O |b|=3
10 Since, alb<o0
0 14X -8x+ x<0
0 14x* —7x<0
| 7x(2x - 1)<0
O 0< X<1
2

11 Here, a xb = - 4i -3j + 6k
Now, [a bc]=(a x b)d

=(-4i-3j +6k)(d
0 The maximum value of [a b c]

= |- 4i -3j + 6k||c| =61
Now, d, =a + b =4p +2q
and d,=a -b=2p -4q
0d?=16p* + 4q° +16p[q

=16(4)+ 4(4) + 16 @ x2 Xcosgg

12

=112

O |d,| =47
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13

14

15

16

Similarly, |d, | = 443
0 d, :d,=7:3

Ipl=la| =|r[=c [sayl]
and plg =0=pka =q0¢
Given that,
px{x-q)xp}+q x{x-r) xq}
+rx{(x-p)xr}=0
DpDx-q)-{pk-q)p+...=0
0 c*x-q+x-r+x-p)—(p X)p
—@Xjg-(rXr=0
0 ¢*38x-(p+q +1)} —{(p X)p
+(q X)q + (r X)r} =0

which is satisfied by x = %[ p+q+rT)

Let P(r,r - 2,r)and Q(2k - 2,k,k)are the
general coordinates of points on the two
given lines.
O DR’s of PQ are

(r-2k+2r -k -2r -k)

0 r—2k+2:r—k—2:r—k
2 1 2
O r=6k=2

So, the points of intersection are (6, 4, 6)
and (2, 2, 2).

Given, A +B=a ()
0 Afla +Bla =a[a

0 1+Bh=d

O Blh=d -1 .. (ii)
Also, AxB=b

0 ax(AxB)=a xb

0 @MA-(a@alA)B=a xb

O (¢-1)A-B=a xb
[from Eq. (ii)] ...(iii)

From Egs. (i) and (iii), we get

A:[axl{]+a
and B=a-H2xbl*tap
o o d
0 B:(bxa]+a(az—1)
@
The required vector c¢ is given by
)\[47+ b H
Ala| |b|O
—+)\% (7i — 4j - 4k) —(—Zi -j +2k)§
=¢§[i—7,+zk)
9
0 5\/E=§./1+49+4
9
=254 [elel= 5]
A= 15
0 c=i%(i—7j+2k)
=+ 2(i -7j +2k)
3

17 Given,V, =[a b c]andV, =[p q 1]
1 1 -2
Then, V, =13 -2 1 |[a bc]
1 -4 2
=15[a bc]
o Vv,:V, =15:1

18 The normal to the first plane is along
i x (i + j) =k and the normal to the
second plane is along

(i-j)x(i+k)=-i-j+k
Since, a is perpendicular to the two
normals.
So, aisalongk x(-i —j +k) =i —j
Hence, the angle betweena and the
vector i —2j +2k is

o, ali-2j+2k)

la]]i-2j+2k]|

(i —i]E[i -2j +2k)

cos

=cos™
2 3
:Cos_lizﬂ
J2 o4
19 Since,b =(a xc) xa
O |b|l=la xc|la| O 1=2sin 6
o e=="
6

20 Ifa, b and c lie in a plane, then
2a — b,2b —cand 2c¢c —a, also lie in the
same plane. So, their scalar triple
product is ‘0’.

21 Since, k x(k xa)=0
O (i +Bj)=0

O a=B= 0

o +p +y =2

O y= 2

22 The first three planes meet at the point
whose position vector is
(0, 0, 0). The first two and the fourth
planes meet at the point whose position

vector is @g, P B@ Similarly, the
I m n

other two vertices of the tetrahedron
have position vectors

FP P2

U Volume of the tetrahedron

p/l  -p/m p/n
=<|-pil p/m pin
p/l  p/m - p/n
1o
=P 149 1 1
6 Imn 11 4
5 00 21 o h L Rg
Y M B, -~ R, + R, H
Gimniy 4 ~
_|-4lp’ _ 2p’
6 Imn 3 Imn
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23

24

25

26

Let the variable plane intersects the
coordinate axes at A (a, 0,0), B (0, b, 0)
and C (0, 0,¢).

Then, the equation of the plane

will be

+2+2 2 ()

Q|
(SRS
QN

Let P (0, B, y) be the centroid of
tetrahedron OABC, then

G:E’B :Eandy =C
4 4 4

O a=4a,b =4B,¢c =4y
Now, volume of tetrahedron

= (Area of AAOB) OC
O 64k3:1%ab§c=@

3 6
0 eap - B0)EB)X(Y)

3 x2
O K = @
6

Hence, locus of P (0, B, y)is xyz = 6 k°.

The required line passes through the
pointi + 3j + 2k and is perpendicular
to the lines
r=(i+2j-k)+A(@2i +j +k)
and r =(2i + 6j + k) +p (i +2j +3k)
So, it is parallel to the vector.
O b=@2i+j+k)x(i+2j +3k)
=(i -5j +3k)
The required equation is
r=(i+3j+2k)+A(i -5j +3k)
Letn =3i —j + 4k
Line through A and parallel to n is
r=i+2j+3k +\@i —j +4k)
=(BA +1Di +(2 -N)j
+ B+ 4Nk ...(D)
Eq. (i) must satisfy the plane
3x -y +4z =0

A1, 2 3)
n

O 3BA+1)-(2-A)+4B+4\)=0
O 26A + 13=0
A=— 1
2
' 15 IR

Hence, A'is @»E,E,IQWhlch is the foot
of the perpendicular from A on the
given plane.
DR’s of OC are (1, — 1, 2).
Let the equation of plane passing
through (1, 0, 1) is

a(x=1)+b(y —0)+c(z —-1) =0 ...(1)
Since, its normal is perpendicular to OC

27

28

29

30
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O 1+ (-1)b +2 =0

O a-b+2c =0 ...(ii)
As Eq. (i) passes through (3, 1, 2).
O 2a+b +c¢c =0 ... (iii)
O i = 9 = g

-1 1 1

[from Egs. (ii) and (iii)]
Hence, required equation of plane be
x-y-z=0.
Let DC’s of PQ be I,m and n.
0 3/-m+n=0and5/ +m+3n=0

0 1 _ m _ n
-3-1 5-9 3+5
0 I_m_mn
1 1 -2

Thus, the equation of plane
perpendicular to PQ will have

X+ y-2z=A.

It passes through (2, 1, 4), therefore
A=-5

Hence, the required equation of plane be
x+y-2z=-5

The line of intersection of the planes
r((3i —j+k)=1andr [{i + 4j —2k) =2
is perpendicular to each of the normal
vectors.

Here,n, =3i —j + k and

n, =i+ 4j -2k

O It is parallel to the vectorn, x n,

=(Bi-j+k)x(i+4j -2k)

=-2i +7j +13k
+
Since, lines are X yra_z
1 1
+
al’ldX a:X:E
1 1

LetP O(r,r— ar)andQ O(2A- aA,A)

be the points of I and II lines.

So, DR’s of PQ are

r-2x+ar -\ —ar —A\.

According to the given question,
r-2N+a_r-AN-a_r-»A

2 1 2

FromIand Il terms, r —a=2a 0O

r =3a

From II and III terms, A = a

0O P=Ba2a3a)andQ =(a,aqa)

Leta =3i + 4j -6 k and
b=2i-3j+5k
-+ Diagonals of a parallelogram in terms
of its sides are

p=a+bandq =b-a
O p=5i+j-kandq = -i-7j +11k
The unit vectors along the diagonals are

5i +j -k -i-7j +11k
and
J25+1+1 J=17 + 49 + 121
5i +j -k -i-7j +11k
V27 V171

31

32

33

34

35

Since, p and q are perpendicular.
0 plg=o0

Let q = xi + yj,then
(8i + 6j)(xi +yj)=00 8x+6y =0
O y:—gz—g
6 3
q=xi+ —4X§j:3Xi—4X]'
3 3
X s .
= 2 (3i - 4j)
3

Again, the projection of vector
r = *(x, i + x,j)on vector p is 2 and on
q is 4.

0 2:‘8)(1 + 6x, and4=‘6x1 - 8x,
10 10

O 8x, + 6x, =20

and 6x, — 8x, =40

O 4x, +3x, =10

and 3x, —4x, =20

O x, =4and x, = -2
O r=+(4i-2j)=+22i —j)

The plane is
2+3Nx+(A-1)y +(A +1)z
-5\ -3=0

Its distance from (2, 1, — 1)is i

NG
(4+6A+A-1-A -1-5 -3 _1

2+3AF + (A -1 + (A +1} 6

ﬁ0r0
5

O(GA+ 240 =00 %

The planes are2x -y +z -3 =0
and 62x + 29y + 19z —=105 =0
Equation of a plane passing through the
point (2, -1, —3)and parallel to the given
line is
x-2 y+1 z+3
3 2 -4
2 -3 2
O (x-2)(4-12)-(y +1)(6 +8)
+(z+3)(9-4) =0
O 8x+ 14y +13z+37 =0
i j k
The common normal is|2 3 4
3 4 5

=0

r=-i+2j-k

O Shortest distance = (j + k) E|)L| =
r

sl

Normal to OAB is OA x OB

i k

2 1|=5i-j-3k
1 3

1l
N -

Normal to ABC is
i j k
ABxAC=| 1 -1 2|=1i-5-3k
-2 -1 1
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36

37

If 0 is angle between the planes, then
5+5+9 19

V350/35 35
Letr =q i+ aj+ak

cos 0 =

Since, rOp and rlq

O r(p=0 and rlg=0
O 2a, -3a, +3a, =0
and 4q, -2a, +a =0
O 2a, —3a, +3a, =0
and 4a, —2a, +aq =0
o_ & = ~% _ G =k

-3-(-6) 12-2 -4-(-12)

0 a =3k, a =10k, q =8k ...(1)
Again, (¢, 1 + a,j + a k)
(21 - 4j +2k) = -12
0 2q -4a, +2a =-12 ..(ii)
From Egs. (i) and (ii), we get
6k — 4 (10k) + 2 (8k) = —12
6k — 40k + 16k = —12

8k=-120k % 2
18
20 16
O =2, ==, ="
6 =20, =" a =
0 r=2i+ 295410
3 3

Plane passing through a point
(%, .51, 2)is
Alx-x)+B(y-y,)+Clz -2,) =0
O Plane through (2, 0, 0)is
a(x=2)+b(y —-0)+c(z-0)=0 ...(i)
contains (0, 2, 0), if

—2a+2b=00- & b= 0 ..(ii)
Since, plane
a(x=2)+b (y —0) +c(z -0) =0

makes an angle ET[ with the plane

2x+ 3y =5

m_ 2a+ 3b
0 cos— =

3 Jad+bt et faro
0 1_ 2a+3b

2 (@ + b* +¢*)(13)

1 _ (2a+3bY

4 (@ + b +c)a3)?
0 13(a® + b* +c¢*) =100
a=b
0 13(2d +c¢*)=100a
0 26d +13¢* =100

0 13¢*=74¢ O c=.|2q
13

O a:b:c=a:a: Ea
13

=a:a:.v57a
=1:1:457
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38 Shortest distance

X, =X, V, "V, 2, —Z
q b, c,
_ q, b, c,
- i j k
a b ¢
a b, c,
-1 1 1
3 2 2
_ 2 3 4
Sl ok
3 2 2
2 3 4

\—1 (8—6)+1(4 —12) +1(9 —4)\

\i(8—6]+j(4—1z]+k(9 —4)\

-2-8+ 5‘
Vo3
5 .
\/@ 0.52 unit
39 Any point on the lines L, and L, are
(=3r, =1,2r, +3,r, —2)and
(r,, =35, +7,2r, —=7)
Since, they intersect each other,
therefore
=3r, -1=r,2r, +3=-3r, +7
and 1, -2=2r, -7
On solving, we get
r,=2andr, = -1
Hence, the required point is (2, 1, - 3).

40 Let0be an angle between unit vectorsa

and b. Then,a [b =cosB
Now, |a + bf =|af +|bf +2a b

=2+ 2cos0 =4coszg
O Ja+ Db :Zcosg|a -b] ZZSing

O la+b|+]a-b]

=2 ﬁ:osg + singﬁs 242
2 2

41 leta=a + 2b + 3c,B = Ab + 4c
and y =(2A —1)c

1 2 3
Then,[aBy]=|0 A 4 [a bc]
0 0 2\-1)
[0 Byl= A2\ - 1)[abc]
O [aBy]l=0
[“]a bc] # 0]

fA=o0 L
2

Hence, 0, B and y are non-coplanar for

all value of A except two values 0 and %

42 Since,alb=alé =0,ble =%

O Jaxb|=la xc|=1

43

44

45

Now, |a xb —a xc[ =|a xb[
+]a xcf —2(@ xb)[d xc)
1 0
=1+1-2
0 1/2

Here, a =p =y
cos*a + cos’B +cos’y =1

O coso(=i

B
, 1 1 1
DC’s of PQ are @ﬁﬁﬁ@
A(=2,3, 1)
P(3.5.2) M Q
PM = Projection of AP on PQ
=|(-2 +3)% +(3 —5)%
1 2
-2\ ==
+(1-2) 55
and
AP =[(-2 +3F +(3 -5F +(1 -2

=6

Equation of the plane through
(5,1, 2)is
a(x =5 +b(y -1) +c(z -2) =0 ...(Q)

Given plane (i) is perpendicular to the
line
x-2_y-4_2z-5
1/2 1 1

0 Equation of normal of Eq. (i) and
straight line (ii) are parallel

(i)

. a _b _c

i.e. —=2=2=k (sa
1/2 1 1 (say)

0 a==,b=kc =k

From Eq. (i),

g[x— 5)+ k(y —1)+k(z —-2) =0

O x+2y+2z=11
Any point on Eq. (ii) is

+ A, 4+ A5+ )\@
2
which lies on Eq. (iii), then A = - 2.
O Required point is (1, 2, 3).

If the lines have a common point, then
there exists A and p such that
6-A=1+p
and -1+ 2\ = -1 +3Q
O A= p= 2
0 r =3a + 5c
@) www.studentbro.in



46 In an isosceles AABC in which AB = AC Since, it passes through (4, 4, 4), then O |v|= /& +y'+2

the miadian and bisector from A must be (4+4+4-6)+ N8 +12 +16 +65] =0 = JBF + (- 6F +(2f
same line, so Statement II is true. = =—
wty 0 6+ 41N =0 0O A= " :m
Now, AD=— .
2 From Eq. (i), we get =449 =7
0 |ADF = l[|u P+ |vP + 2u B 41(x+ y +z —6) T.hus, the‘unit vector parallel to the
4 -6(2x +3y + 4z +5) =0 diagonal is
- v _3i-6j+2k
=1(2+Zcosa):coszﬁ 0 29x + 23y + 172 =276 7:7;
4 2 49 Adjacent sides of a parallelogram are Ivl
0 Unit vector along givenasa =2i —4j + 5k =§i—Ej+gk
AD = 1 (u+v) and b=1i-2j -3k. 7 7 7
2c08 ~ Then, the diagonal of a parallelogram is Also, area of parallelogram
givenbyv=a + b. i j k
47 Direction ratios of PQ are [since, from the figure, it is clear that ABCD =|a xb|=|2 -4 5
6-25-1-2 -6 ie. 4 4 — 8which are resulte.mt .of adjacent 51.des of a 1 -2 -3
. C . parallelogram is given by the diagonal]
proportional to the direction ratios of s i T
. 0 v=2i-4j+5k +i -2j -3k =[i(12+10)-j(-6 -5
the normal to the plane 11, s0 PQ is _ ; v k(-4 +4)
perpendicular to Tt =2+1i+(-4-2)j+(5-3)k . .
i =3i-6j+2k =]22i +11j + 0k |
Hence, Statement I is false and _
Statement II is true. D C =422y + 1y + 0
48 The equation of plane through the line = A1y + (2° + 1%)
of intersection of the planes b = 11+/5 sq units
x+y+z=6and2x+3y +4z+5=0 v
is(x+ y+2z-6)+A2x +3y
+ 4z +5)=0 ...(1) A a B
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