Chapter - 10  VECTOR ALGEBRA

~ STUDY NOTES

® Scalar and Vector Quantlty A quanuty Wthh has only magnitude and no d1rect1011 is called a scalar quantlty
e.g., length, distance, speed, etc. And a quantity which has magnitude as well as direction is called vector quantity

e.g., velocity, force, weight etc.
e Scalar or Dot Product :
(1) 25 = e |B)| cos 6, where B(0 < 0 < 2m) is the angle between vectors @ and B.

(i) If @ =a,f +a,/ +akand b =bi +b,] + bk

S =
Then, @-B = a,b, + amb, + azb, and @] = Ja? +a2 +a2, 151= b2 + b2 +b2

aby + ayby +azby
\fl +a2 + a3 \fbl +b2+b3

e Position vector of point dividing the joint of two points with position vectors @ and _I; in the ratio m : n is given
mb+na m e
— -3
m+n ( a ) ( b)
® Vector or Cross Product :
. —_ = —_ & A 5 —> =¥ Ay . .
(i) axb =|a||b|sind i, where 8 is the angle between the vectors g and b and 7 is a unit vector perpendicular

(iii) cos6 =

to the plane of 7 and b.

i |d x 3|
(1) sin® = s=gms ¢

|al| bl Sl e
(i) If @ =a,i +a,] + ak and b = b,i + b, + by then, Txb = |ay ay a

b b b

(iv) If @ and b are any vectors then (@ x B)? = |a]? [B] - (a-B )
e Area of parallelogram whose adjacent sides are represented by 4, B equals |_a> x B.
axb

e Unit vector perpendicular to @ and b is ==
|d <B|

b | —

® Area of parallelogram whose diagonals are represented by @and T is = {?f X _gl.

® Area of triangle whose adjacent sides are represented by 4 and B is equals % @ x T|.



QUESTION BANK
MULTIPLE CHOICE QUESTIONS

1. If p =77 — 2] + 3k and ¢ = 37 + ] + 5k, then the magnitude of p — 27 is :
(@ V29 (b) 4 (©) V62 -2435 (d) 66
2. If the position vectors of the vertices of a triangle be 27 + 4/ — k, 47 + 5/ + k and 37 + 6] — 3k, then the triangle
is :
(a) Right angled (b) Isosceles
(c) Equilateral (d) Isosceles right angled
3.1fp=1+],g=4k —jand 7 = { + k, then the unit vector in the direction of 3p + ¢ — 27is :
(2) %(f +2f + 2k) (b) %(ffoMZIAc) (©) %(f—zjui%) (d) 7 +2f +2k
4. If |a|=3,|b| =4 and |a + b| = 5, then |a — b| =
(a) 6 (b) 5 (c) 4 (d) 3
5. Ifa=1+]+k and B=17-]+2kand ¢ =xi + (x — 2)f — k. If the vector ¢ lies in the plane of @ and
b, then x equals :
(a) 0 (b) 1 (c) -4 (d) -2
6. If @ =27+ 5/ and B =27 — J, then the unit vector along @ + b will be :
@ (b) i +J © V2( +)) @
7. If a, b, ¢ are unit vectors such that a + b+ ¢ =0, thena-b+ b-c + c-a =
@) 1 (b) 3 ©3 @ 3
8. The work done by the force F = 27 — 3/ + 2k in displacing a particle from the point (3, 4, 5) to the point
(2R
(a) 2 units (b) 3 units (¢) 4 units (d) 5 units
9, If the vectors 37 + 2/ — k and 67 — 4x/ + yk are parallel, then the value of x and y will be :
by <1, > By, -2 © -1, 2 @ 1,2
10. If 6 be the angle between the unit vectors @ and b, then cos g =
@ 3 la - ®) 3 la+ b Ot @
11. The value of b such that scalar product of the vectors (i + j + k) with the unit vector parallel to the sum of the
vectors (27 + 47 + 5k) and (b7 + 2/ + 3k) is 1, is :
(@) -2 (b) —1 (©) 0 @) 1
12. The position vector of the point which divides the join of points with position vectors d+ b and2d - b in the
ratio 1 : 2 is : :
w Z2B o o 52=F @ 23
3 3 3
13. If |d| =8, |B| =3 and |@ x B| = 12, then value of @- B is :
(a) 63 (b) 83 (©) 1243 (d) 443
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fad=2i-j+k B=1+]—2kand ¢ =1+ 3f -k, then the value of A such that @ is perpendicular
to AD + ¢ is :
(a) 2 (b) -2 (c) 3 (d) 0
The projection of vector @ = 27 —j + k along & = i + 2] + 2k is :
1 3 4
L ) £ d) =
@ 3 (®) © 2 (s
The angle between two vectors d and B with magnitudes /3 and 4 respectively and a4 B=2-3is:
T T T S
L By A L 43 =%
@) % ® © 7 @ 3
The value of A for which the vectors 37/ — 6/ + k and 27 — 4/ + Ak are parallel is :
2 3 5 2
OF ® 3 © 3 @ %
The vectors A7 + ] + 2k, i + A — k and 27 — j + Ak are coplanar if
(a) A=-2 : by A=0 ) A=1 (d A=-1
If 0 is the angle between the vectors i + 37 + 7k and 7 — 3] + 7k, then cos6 is equal to
41 40 42 39
gl ] by X2 = 2=
® 5 ®) 55 © 5 @5
If @, B and ¢ are three vectors such that |E>| =3, IT;{ =4 and |?I = /24 and sum of any two vectors is orthogonal
to the third vector, then l_a") +7+ ?! is equal to
(a) 7 (b) 542 (©) 72 (d) 62
Area of the parallelogram whose adjacent sides are given by the vectors i —j + 3k and 27 - 7+ kis
(a) /225 sq. units (b) V450 sq. units (¢) /650 sqg. units (d) V425 sq. units
If @ and B are unit vectors such that @ + 5 is also a unit vector, then the angle between dand B is :
(a) 60° (b) 90° (c) 120° (d) 150°
The vector ¢ such that | €| = 100 and ci= ?f =c-kis:
507 5k 125 % e 1007 Mo bs 20 e e
) S R b) ==(f ]/ + B (©) ~= (i ¥7 +#) (@) (e #7+%)
(a) JE( Jtk) (b) 7 (1 +J NE 5
If [@xBP + [a-B]? = 144 and [a| = 4, then || is equal to :
(@ 1 (b) 2 (© 3 (d) 4
The number of vectors of unit length perpendicular to the vectors a=2f+]+2k and b= J+kis:
(a) one (b) two (c) three (d) infinite
If 7 and b are the position vectors of A and B respectively then the position vector of a point C in BA produced
such that BC = 1.5 BA is :
e — e —_
a—b 3a-b 3a+ b a-3b
a . b e d
(a) B (b) 5 (c) 2 (d) g

The vector 7 is inclined at equal angles to the three axes. If the magnitude of 7is 2 /3 units, then the value of
=3
¥his«

(@) 2(i +] + k) (b) 3(i +7 + k) (© 2(i -7 - k) 2 +j-h

The sine of the angle between the vectors d=3i+]+ 2k and B=27- 2 + 4k is -

2 3 4
m% 0 % © 7 @ =



29.

30.

31.

32.

33,

34.

30,

36.

37.

38.

39.

40.

41.

42,

43.

The vector in the direction of the vector i — 2/ + 2k that has magnitude 9 is :
@ 71—+ 2% (b) #‘ (©) 3(1 - 2f + 2k) (d) 9(7 - 2f + 2k)
The value of A such that the vectors the vectors @ = 27 + Aj + & and b = 7 + 2 + 3k are orthogonal is :
(2) 0 (b) 1 ©3 @2
For any vector a, the value of (@ x 1)? + (@ x [)*+ (a x k)*is :
(a) a2 (b) 3a2 (c) 442 (d) 232

The dot product of a vector with the vectors 7 + j — 3k, { + 3] — 2k and 27 +j + 4k are 0, 5 and 8 respectively.
The vector is :

(@) £ +2f + & By +37 -0k )i +27 + 3k (i~ 37 -3k
- = -
a(b*c) . b(axc
(€xa)yB ¢(axb)

(a) 0 (b) 2 (e) 1 (d) None of these

__%
Ifi E", b, ¢ are three non-coplanar vectors, then the value of

If the middle points of sides BC, CA and AB of triangle ABC are respectively D, E, F then position vector of
centre of triangle DEF, when position vector of A, B, C are respectively 7 + j,/ + &k, k + { is :

@ 50+ 7+ b ®) (G +j+h ©20+7+h @ 2@ +7+h
The angle between any two diagonal of a cube is : :

(a) 45° (b) 60° (c) 30° (d) tan™ (2v/2)
Which one of the following is the unit vector perpendicular to both @ = —f + J +kand B = { — [ — k?

i+7 . J+k i—-7

a b) & c) —— d), —=

(a) 7 (b) (© 5 (d) N
Ifa-b=a-cand a x b = a x ¢, then correct statement is :

(@) a| (b-20) M®)al (-0 (c)a=0orb=c (d) None of these
The unit vector perpendicular to the vectors 67 + 2/ + 3k and 37 — 6/ — 2k is :

() 21 — 37 +6k (b) 21 —37-6k © 2i+3/ -6k (d) 21 +3j+6k

7 i ¥ 7
Let a, b and ¢ be three vectors satisfying a x b = (a x ¢), |a| = |c_| =1,|b|=4and |b % ¢| = J15

If b — 2c = Aa, then A equals :
{a) 1 (b) -1 (c) 2 (d) -4

With respect to a rectangular cartesian coordinate system, three vectors are expressed as :
d =41 -], B =-31+2] and ¢ = — k where i, /, } are unit vectors, along the X, Y and Z-axis respectively.
The unit vector 7 along the direction of sum of these vector is :

@ F=p ()b Br=h  @r=30-jth @ =itk
Two vectors A and B are such that [A+B| = [A-B|. The angle between the two vectors will be:

(a) 60° (b) 90° (c) 180° (d) 0°
If vectors 27 — + k, i + 2f — 3k and 37 + af + 5k are coplanar, then the value of a is :

(a) 2 (b) -2 : (c) -1 (d) 4
If vectors (@ < B)* + (a-B)* = 676 and [B] = 2 then [d] is equal to :

(a) 13 (b) 26 () 39 (d) None of these
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What is the vector joining the points (3, 1, 14) and (-2, —1, —6)?

(@) —F + 2/ + 12k (b) =7 -2/ + 12k =i 21k (d) 57 + 2/ + 20k
For vectors b and ¢ and any non-zero vector a, the value of {(a + b) x (a +¢)} x (b+¢)}-(b + ¢) is :
(@) |af? (b) 2|al? () 3|af? (d) None of these

If the middle points of sides BC, CA and AB of triangle ABC are respectively D, E, F then position vector of
centre of triangle DEF, when position vector of A, B, C are respectively 7 + 7,/ + k, k + 7 is :

(@) %(f+f+fc) ) (P +] +K) © 2 +7 + k) @ %(Hf%)

IF ?, ¢ are non-coplanar vectors and A is a real number, then the vectors @ + 25 + 3C, Ab+ 4B and
(2A — 1)¢ 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

If the position vectors of the vertices A, B, C of a triangle ABC are 7/ + 10k, —i + 6/ + 6k and
~41 + 9 + 6k respectively, the triangles is :

(a) equilateral (b) isosceles
(c) scalene (d) right angled and isosceles also
If © be the angle between vectors a = 7 + 2/ + 3k and b = 37 + 2/ + k, then cos® equals :
) 6 4 1
(a) 2 (b) 2 (c) = (d) 2
The angle between the vectors A = 7 +/ — 2k and B = -7 + 2] — & is :
i (b) 45° {c) 35° (d) 60°

A vector of magnitude 5 and perpendicular to (7 — 2/ + fc) and 27 +7 - 3k) is :

()~5—£(:+ + k) (b)i( vk (c)i(:f + k) (d)5—‘r_(—z+ + k)

IxGxk)y+]x@kxi)+kx (=) equals :

(a) © (b) j (©) k (o® 0
If the vectors ai +j +k, i + bf + kand i + ] + ck (a # b # ¢ # 1) are coplanar, then the value ofTi—a +
e
-b 3 V26
&) ® 5 © 2 (@1
@) 2 2

Leta=2i -7 +kb=17+2 —kandc=1i+— 2k be three vectors. A vector in the plane of » and ¢ whose
projection on a is of magnitude g 154

(@) 27 + 37 - 3k (b) 27 + 37 + 3k () 27 -7 + 5k d) 27 +f + Sk

The shortest distance between the lines » = (37 — 2/ — 2k) + it and r = ({ — ] + 2k) + js (¢ and s being
parameters) is :

(@ V21 () V102 (c) 4 (d) 3

56. The image of the point with position vector 7 + 3k in the plane (7 + ] + k) = 1 is :

(@ 7 +2f+% b)) i -2 +k () -t -2 +k (d) I+2f —k
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KR=7-2-3B=21+]-kEC=7+3 -2k than R~xB) xCis:

(a) 5(-i + 3/ + 4k) (b) 41 + 3] + 4k) (c) 5(~i — 3 — 4k) (d) 47 + 3 + 4k)
a[(b + ¢) x (a + b + )] is equal to : y

(a) [abc] ' (b) 2[abc] (c) 3[abc] (d o
fu=1x(@xi)+]x(@x])+kx(axk), then

(a) u=0 (b)u=f+f+i:t (¢) u=2a du=a

The value of [a—b b—c c¢—a] where |a|=1,|b]=5and |c|=3is:

(a) 0 (®) 1 (©) 2 (d) 4

b+ !
If a, b, ¢ are non-coplanar unit vectors such that a x (b % ¢) = —\/?C , then the angle between a and b is :

OF: ®F CE: @

If the points P(Tf o - ?), Q(ZE) 7l 37;), R(_b) = r?) are collinear, where a, E), ¢ are three non-coplanar vector,
the value of ¢ is :

1 -1
@ 2 (®) -2 © 3 @5
I et = ?| =[] = iTJ)I = 1, then the angle between Zand D is :
i I T
- = = d) o
@ 3 ® © % @
i ff, D are unit vectors such that @ — ? is also a unit vector, then the angle between @ and ? 1S
T T T T
@ ®) 3 © % @3
If d, P are unit vectors such that [ + ?l =1and[ad - ?l = /3, then |3a + 2?| =
(@) 7 - (b) 4 © 7 @ 19
A vector of magnitude 4 which is equally inclined to the vectors 7 +f, 7 + k and k + [ is :
@ =(-7-B 0 LG+i-b @ FGrith @ Ei-i-b
— (i -]~ — - —= (1 —= (=t =
\/-3: J J§ J \/5 J \5 J

A particle acted on by constant forces 47 +j — 3k and 37 + j — k is displaced from the point 7 + 2 + 3k to
the point 57 + 4f + k. The total work done by the forces is :

(a) 50 units (b) 20 units (c) 30 units (d) 40 units
A unit vector perpendicular to the plane of @ = 27 — 6/ — 3k and D=4 +3 —kis:

@) 7;_5(4%3;12) (b) %(25—6}_312) © %(3f+2f+6fc) ) %—(2?-3%612)

A non-zero vector @ is parallel to the line of intersection of the plane determined by the vectors i, 1+ and
the plane determined by the vectors 7 —, i + k. The angle between Gand i - 2] +2kis :

T T T T

= b) = = d) =

® 5 ®) 3 © OK;
If Zf, ?, ¢ are non-zero non collinear vectors such that axB=Bxc=7¢x 3, thena + B + ¢ =

(a) abc (b) 0 (©) 1 (d) 2

The number of distinct values of A for which the vectors —A27 + 7 + &, { — A2/ + k and i +j — A% are coplanar,
154

(@ 0 (b) 1 () £42 (d) £43



2. ad=7+j+k d-B=1and axB=]—F, then B is :
@ -7 +k ®) 27 -k (c) i (d) 27
INPUT TEXT BASED MCQ’s
73. If 1,/ and k are unit vectors along positive directions of the coordinate axes, then every vector 7 can'be represented as

o v + zk uniquely.
Answer the following questions :
() If x(f + k) + p(~] + 2k) + zk = 1, then
(@ x=0,y=1,z=-1 b)x=-1,y=1,z=1
(c) no real values of x, y, z exist (d) all real values of x, y, z

(i) If @ = 37 — ] + 2k and B =mi - 2/ — 3k, then the value of m for which d and B are perpendicular is :
3 4 = -2
OF ® 3 © 3 @
(i) Ifx(7 + ] + 3k) + y(37 — 3] + k) + z(-47 + 57) = Mxi + y/ + zk) where at least one of x, y, z is not zero, then
the number of distinct values of A is:
(a) -1 (b) 2 (© -3 (d) 0

(iv) If x27 =] + k) + (7 + 2] = 3k) + 237 + af + 5k) = 0 where x, y, z are scalars such that (x, y, z) # (0, 0, 0)
then the value of a is :

(a) -2 (b) 3 (c) 4 (d) 2
(v) The value of x for which x(i + J + k) is a unit vector is :
1 1
a) + — b c)t—F—= el et
(a) 5 () 3 (c) 2 (d) V2
AD
74. Nishi bought an air plant holder which is shaped like a tetrahedron.
Let A, B, C and D are the coordinates of the air plant holder.
where A=(1,2,1),B=(2,1,3),C=(3,2,3)and D = (4, 3, 2).
Answer the following questions : B C
(i) The position vector of AB is
R T S R T I ) © T+ +k @ i-j-k
(ii) The position vector of AC is :
(a) 27 + 2k (bN27 — 0 =2k @2~ ) 27 + 2k
(iii) What is the area of AABC? :
(a) —-\?— $q. units (b) % $q. units (c) /3 sq. units (d) %\5 sq. units

(iv) The position vector of Xﬁ is :
(@) 37 — 2/ + 2k ) 317 =k ) i -F+k 37+ +k

(v) The unit vector along AD is :

1 Dk e 1 o ,\ S 1 e A
(a) ﬁ(:“ +7+k (b) —E(fii + 7 (c) %\/3—(3i+2j+k) (d) m(% +7 —k)



1. (d) 2. (d) 3. (a) 4. (b) 5. (d) 6. (d) T (C) 8. (a) 9. (a) 10. (b)
15 (dyis 12:5(d) 13. (c) 14. (b) 15. (¢) 16. (b) 17. (a) 18. (a) 19. (a) 20. (a)
U (by = 28.5@) 23: '(e) 24. (¢) 25. (b) 26. (b) 27. (a) 28. (b) 29. (c) 30. (d)
ale(dy — 3Z. (@) 33. (a) 34. (d) 35. (d) 36. (a) 37. (c) 38. (¢) 39. (@) 40. (a)
41. (b) 42. (d) 43. (a) 44, (d) 45. (d) 46. (d) 47. (c) 48. (d) 49. (a) 50. (d)
51, (ayhe 52.(d) 53. (d) 54. (a) 88, (C) 56. (c) 57. (a) 58. (d) 59. (¢) 60. (a)
61. (c) 62.(a) 63. (a) 64. (b) 65. (c) 66. (c) 67. (d) 68. (c) 69.(a) 70. (b)
71 (c). =72 (c)

73. () () (@) (b) (i) (@) (@) (0) ) (a)
74. () (b) () (@) (D) () () (d) (v) (a)

Hints to Some Selected Questions
16(d)ipis 2900 = Bl
b - 249l = V1+16+49 =/66
3.@p=7+/,9q=4k-Fand7=17+k
Vector in the direction of 3p + ¢ — 27 = 3(7 + /) + 4k - ) =2 (I + k)
=37 + 3] + 4k f—2i“—2fc=f+2f+2l}
= Unit vector 15'" (7+27+ 2k)
4. (b) We know that, |a+b* + |a — b)> = 2(|la? + |bP)
25+ |a-bP=20+16)=la-b =5
5. ) d=7+f+kb=0-]+2kandC=xi+@x-2)]+k
Xan 2 =l
TR 1|=0=3x+2-x+2=0=2>x=-2
e\ 2
Lk T : AG+]) _i+]
6. (d) a + b= 4i + 45, therefore, unit vector —
: VaD <57
7. (c) Squaring (@ + b+ ¢) =
WegCla? + b ¢t 2ab+ 2bc + 2ca =1
= [P EBE £ [P P2 o £a) =10 — ab +‘bc+ca:—%
S. @ He P2y t 2k d~ 0= 07— 2k
Work done = Fd. = -4 + 6 — 4 = -2 or 2 units.

9. (a) Obviously,%=%4x—;1~=>x——l and y = -2.
10. (b) (@ +B)(a +b) = |al + |b> + 2ab or |a + b =22 coszgﬁ cos%=%fa o

2@+ B)+12a-B) _4ad+T

12. (d) Applying section formulas the position vector of the required point is S| 3
+

13. (c) Using the formula (¢ x B| = [a]-[B] [sin®|, we get 6 = + g

3
Therefore, @- B = [a]-|b]| cosB = 8 x 3 x §=12\/§

14. (b) We have, AB’+ =ME+f-2D)+ (@ +3-B)=QA+DI+QA+3)j-@\+ Dk
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24.

Since, @ L A5 + ), a-(AB + ) =0
= QI -J+BHA+DIi+A+3)-Qr+ D=0
=220+ D-1IA+3)-CA+1)=0=A=-2

(¢) Projection of a vector @ on b is
@B _ (-j+k)-+2j+2k) 2
5] V1+4+4 3
(b) Here, [d| = /3, [b| =4 and 2-B = 2.3

From scalar product, we know that

—

@b =[d| [B] cosd = 2/3=1/3.4. cosd

|

T
= cs0=F——=—=20=—
B4 2 3
(a)Let_a):alf+a2f+a3fcand?=blv+b2f+b3fc
i ofmends s s 15 Lo @bin by b d ey
e UAgreel mee e i B s e
1-9+49 41

(a) cosB = ——Wﬁ=§

(a) By hypothesis,

(@+B)xc=0;F+c)xa=0and(c+a)x b=
Therefore,ﬁ)xﬁ)+?><?+?><ﬁ>=0
Now, [d + B+ cP=|aPl+|BP+[cP+2@xB+BxC+Cxa)=9+16+24+2 x 0 =49
@+ B+7C|=7
NS
(b) Area=[a@ x B|= |1 -1 3| =207 + 57 — 5k
B =Pl

Area of |lgm = [@ x B| = /400+25+25 =+/450 sq. units
(c) We have : [a| = [B] = [a] + [B] = 1
Now, [@ x BP=1= (@ + D)l =1

— @GR+ (B +2@-B) = 1'=[aP + [BE + 28| Blcagls 1t :él = 0 = 120°.

(c) Let ¢ =xi +yf + zk a5

= (i +yf + k)i =x

Similarly ¢-f =y and ¢k = z '

Given, ¢-1 =¢-f=C-kie,x=y==z

Also, [¢] = 100, i.e., x2 + 12 + z2 = (100)2 = 3x2 = (100)? = x = + %

0SS . -
.'.?zif(i T+ )

(c) Here, [@ x B + [a- B = 144
= ([a| [B] sin0)? + ([a] [BP cos0)? = 144 = [a]? [BP sin20 + [a]? [BI? cos?0 = 144

= [a? [BP = 144 = 4-b| = 12 = [B] = 3. 9



25. (b) The number of vectors of unit length perpendicular or to vectors dand B is ¢.
— — =
k= k(A e b))
So, there will be two vectors of unit length perpendicular to vectors 7 and B.

26. (b) We have, BC = 1.5 BA

Sl A B ]
E_15=§ :;,C—bzé
BA 2 e )
=96-28=32-30=2¢=3a-3b+20
: - =
ey ?:3“2”

1
27. (a)D.c’s,l=m=n,12+m2+n2=1:>12+F+F:1=>l=:tﬁ

1 o = - A P ~
S 7= e ] +hPB) =27 =120 +j+h

. : s A i-27+2k Ttk
29. (c) Unit vector in the direction of a = = = 5 e B R
[l 2 +(22+22 3
o(i-27+2k e
. Vector of magnitude 9 = _Q_;_) = 3(1-27-2k)
30. (d) Since @ and B are orthogonal 4-B5=0
= QI+A+k)-(I+2/+3k) =0 = A = ;

31. (d) Letﬁ)=alf+ dy J 613]2,?1)2 o a12+a%+a32

i 510 o
S 2 7.
axi=\|q a a|=a, —ak
e
(@ %1 = (ay f — a,k) (a3 ] — a,k) = a3 +a3
Similarly, (7 xj)? = af +a3 and (@ x k= of +a3

2 (@ i+ @ xR+ @ x kP =2(af +a3 +af ) = 2@,

33. (a) By definition of scalar triple product c_f-(? X ?) can be written as [3 bg ?]
3-(Bx7) B-(@xd)_[aB<], [Bac]l_[dbcl_[dB<] _ e R
@*xa)B ¢(@xB) [cabl [cab) [abc]l [abec]

@B cl=[bcdl=[cablbut[bacl=-[ab ]

fapai e +7 I+ =
lj+k,i+kTJandl S0




2

36. (a) According to question a =~ +/ +kandb=1-] +k

37. (c)

e ] 5
Then,a xb=|-1 1 1
¢ Lt
= +1]f[1=1]+k1-1]=2(F+))and ja x b| = Ja+4 =22
i t]) ok f e

.. Required unit vector = * R ey
$ 25 vz
ab=ac=a(b-c)=0

=a=0orb—-c=0o0ral (b-o)
=a=0orb=coral(b-c) (1)
Alsoaxb=axc=axb-c)=0
=a=0orb-c=0orall (b-2c)

=a=0orb=coral (-0 (T
Observing to (i) and (ii) we find that a =0 or b = ¢

38. (¢) Unit vector perpendicular to both the given vectors is,

40. (a)

41. (b)

42. (d)

43. (a)

(67 +27+3k) x 31 -6/ -2k)  2i+3/-6k

167 +27+3k) x 37 — 6/ =2k)| 7
r=d+b+c=4i-7 -3+ -k=1+7-%
r_ﬁm T+/—k -k
=2 =
7 Py V3

A+ B|=|A-B

= A2 +B? + 2ABcos6 = VA2 + B% — 2ABcos6

Squaring both the sides, we get

A2 + B2 + 2B cos® = A2+ B2- 2AB cos0

Or 4AB cos8 = 0 or cos® = 0 (since the scalar or dot product is zero).

Therefore, angle between A to B is 90°.

If given vectors are coplanar, then there exists two scalar quantities x and y such that
28 —F +k =x(i +2f - 3k) + y(37 + af + 5k)

Comparing coefficient of 7, / and k on both sides

We get, x+3y=2 )
2x + ay = -1 ...(i1)
and —3x+ S5y =1 " : o kil

Solving (i) and (iii) equations, we get x = 5

Since, the vectors are coplanar, therefore, these values of x and y will satisfy the equation 2x + ay = -1

2): o) -

([@|-1B] sin67)? + ([a|-1B| cosB)* = 676

676
= a?h? sin?0 + a?h? cos?B = 676 [(7)* = 1] = ab? (sin?0 + cos?B) = 676 = a* = %’f_’zé = -%—
676 26 ;
= [a] = oy :>|‘3|:~5z>13’1=13

11
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44. (d) If P and Q be the points represented by the coordinates (3, 1, 14) and (-2, -1, —6) respectively then, PQ =
p.v. of Q — p.v. of P
= (28 =] — 6k)— (37 + ] + 14k) = -57 - 2§ — 20k and OQ = - PQ = 57 + 2f + 20k

45. (d) The given expression
={faxc+bxa+tbxe}xdxo}-bro={axc)x(dxc)+(®dxa)x (@)} (b+C)

= [(a(b x ¢) c = (c:(b x c)a + (b-(b * c))a — (a(b x )b)](b + ¢)

= [(a:(® * ))(c — b)(b + &)] = (a(b % ©)) = [lc* — [b*] = 0 [|b] = || = 1]

46. (d) The position vector of points D, E, F are respectively.

f.‘+'.~ 6 ]’%+4 é+k 4
s kit 2jandI i

So, position vector of centre of ADEF

’}+'§ :: " ]}_'_/.‘ A+j€ b i . 2
Eeniaie e o AR
sy 3
47. (c) Vectors 2+ 28 + 3¢, AB +4¢, and (A — 1) are coplanarif 0 A 4 |=0
=>).(2x—1)=0=>x=00r1 ¢ 0iAs]

2
. Forces are noncoplanar for all A, except A = 0, =

ab  3+4+3 _5

v 2

49. (a) cos = = =
lallbl 1414 7
50. (d) We have, A=7 +7 -2k, B=-i+2/ -k
s
A-B
We know that K§= AB cos0 or cos = E—

Now, A = 12 +12 +(-2)® =+/6, and B = \/( 12 +22 +(-1)* =6
ARB=@+7-20)-(-i+2f-bH=-1+2+3=3
3 3 1

=>cosB:J—XJ— - -2"0r 6 = 60°
51. (a) Let A= (7§ — 2/ + k) and B = 27 + ] 3k)

~ Py

Fig
"Now, AxB=1|1 -2 1|and|& x B = J25+25+25=53
2 1 -3
_)
We know a unit vector along @ is given as ﬁ
a

- = 2

; Ay oped ol 5(1+J+k) i+j+l%]
*. Unit vector al A x B| =

nit vector along | } |KX—B)| 58 4

Thus, required vector of magnitude 5 is %_?i (I +]+k)
52. (d) We have, § x(F x b))+ x (kx D +hkx (I xD=ixT+xj+kxk=0+0+0=0

54. (a) Any vector r in the plane of band cis r = b + fc
orr=(1+)i+@+0j—-(+2k ()

12



Projection of » on a is \/2 AL \/g or 2(1+t)—(2+t)—(1+21)=i <
3. el M J6 3
e S 3
Putting in (i) we get r = 27 — 7 + 5k orr = 27 + 3] — 3%
53. (c) We have, r = a; + Ab,, r = a, + ub,
Where a, =37 -2/ -2k, b, = 1
ay=i-j+2k b,=j
by % by =17 x| = (k) = 1
Now, [(a, — a))b, x b,] = (ay — a;)- (b, x b)) = (2] + ] + 4k)(k) = 4
(az—a))(bixby) _ 4 _

... Shortest distance = —W 1= 4,
Bl P
57. @ AxB=1 -2 -3 =5{_57+5k
prreqivi]
g
Now, A xB)x C =15 -5 5| =5(-F+37 +4k)
s L

58.(d)a-[(b+c)><(a+b+c)]=a-(bXa+bxb+bxc)+aA(c><a+c><b+c><c)
= [aba] + [abb] + [abc] + [aca] + [ach] + [acc]
=0+0+[abc] +0—[abc] +0=0
59. (c) Let a = xi + yf + zk
= i x(@xi)+jx@x))+kx(axk)= (1) a- i@+ {Na-j@p)+ Eha - k@h
=3a -a~=2a.
60. @) [a~b b-c c-a]l ={a-b)x((b-c)(c-a)
=@xb-—axc-bxb+bxc¢)(c—a)
=(a x gb+ ca xa+bxc){c g
=(axb)yc-(@axb)a+(cxa)yc-(cxa)a
=(@axb)c-(@axb)a+t(cxa)yc—-(cxa)ya+@*c)c—(bxc)a
= [abc] - [aba] + [cac] - [caa] + [bce] - [bea] = O
b+c b+c

7 = (a-c)b — (a-bjc = o

w2 [(a-c)—%}b—[(a-b)+%}c=0

1 -1 1 -1
=a-c= ﬁ’ a-b= 72: = |allc| cos® = \E, lallc| cos¢ = ﬁ

61. (c) a x (b xc)=

=
0=" ¢ =37

1
= cosO = ﬁacoscp: ﬁ 1 i
62. (a) We have, P(d + 2B + ©), Q2@ + 35) and R(? + ©) are collinear.
P_Q) = l@) for some scalar A.
S a+b-C=M20-2B+)=> QAL+ D@ +a(l +20)F - (@L+ ) =0

SA+1=0,2A+1=0,A+1=0=¢t=2 13



63.

65.

67.

68.

70.

71.

72,

(a) Let 6 be the angle between 7 and Tf
We have, [a - B|=1=[a-BP =1

= [l + [BP-2(@-B)=1= [aP + [BP - 2[a|[B] cos® =1 =1+ 1 = 2cos0 =1

= cos8=%:> cosB=T§E-

. (b) Let 6 be the angle between unit vector  and B.

Then, [ - B|=1=[a - B =1
= [dP + [BF-2(@B)=1=1+1-2[a|b] cos® =1 = cosh =
(c) Let O be the angle between @ and B. Then,
o _[d-B

= 0=

| =
w3

_IE’+B’|:”""“§'= (B =0
b= l?ﬂ I—I_;i cosB = cos 120° = :21-
Now, 3a+2BP = a2 + 4BR + 12(2-B) =9 + 4 + 12 x :21 -7

= [3a+2B| = V7.

2
—
- a-

(d) We have, F=77 +2f — 4k and 4 = 47 + 2] — 2k
. Work done = F-d = (28 + 4 + 8) units = 40 units.

i
(c) Wehave, 2 x b= —6 -3 =537 -2/ + 6k)
4 -3 -1 '
[@ x B] = 549+4+36=35
Hence, required unit vector n is
A 5 A A ~ 1 ~ ~ a
n=é§(3i—2j+6k)=§(3i—2j+6k).
(b) Wehave, d x b=bxc=axBb=-(c xb)
=>(E>+?)X'E>=O=>E)+?isparallelto?.
= ad+ ¢ =AD for some scalar A = ¢ x (@ + ¢)=¢ x AD
SCexa+texc=McxB)=2cxa=AFx7)
=B x)=-MbBxc)=A=-1 "
L ad+C=Ab=d+b+c=0
(c) Given vectors will be coplanar, if

| 1
I =2 =R =)
1 1 =-A2

S1+A22A-2)=0=A=12

() Wehave,?z)X?=fAl’e
Sdx@xD=ax(-H=>@Dd-@DF=(G+7-bx(7-b
S +]+bh-3b=2i+]+k=3F=3I=0F=1
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