Vector Algebra

, Algebra of Vectors, Section Formula,
/ Linear Dependence & Independence
of Vectors, Position Vector of a Point,

' TOPIC 8 Modulus of a Vector, Collinearity of 3 ]

] Three points, Coplanarity of Three ]

\ Vectors & Four Points, Vector
Inequality

1. Let ab,ceR be such that g2 +p>+c2=1. If

acosG—bcos[@Jrz—;J=ccos[9+4?nj, where e:g,

then the angle between the vectors af+b}‘+c]€ and

bi +cj +ak is: [Sep. 03, 2020 (II)]

I ®FT @5 @0
2 3 9

2. Let the position vectors of points 'A' and 'B' be { + j +k
and 27 + ]+ 3/2, respectively. A point 'P' divides the line
segment AB internally in theratio A :1 (A > 0) . If Oisthe
region and OB-OP-3 | OAxOP |2 =6, then A is equal to
[NA Sep. 02,2020 (ID)]
3. Ifthevectors, p=(a+1)i +aj +ak, g=ai+(a+1)j+ak
and r=ai +aj+(a+1)k (a € R) are coplanar and

3(;.(})2 = ;7><§ =0, then the value of Lis .
[NA Jan. 9,2020 ()]
4. Let g=3i+ 2} +2kand p=i+ 2.}' — 2/ be two vectors. If

a vector perpendicular to both the vectors 4+ p and 4—p

has the magnitude 12 then one such vector is :
[April 12,2019 (I)]

(@) 4(2i+2]+2k) (b) 4(2i-2j-k)

© 4(2i+2)-k) @ 4(-2i-2j+k)

If the volume of parallelopiped formed by the vectors
i+\j+k, j+nk and 34} is minimum, then A is equal

to: [April 12,2019 (I)]

1 1
@ F OF ©BF @5
Let a € R and the three vectors q=aqi+ j+3k,
b=2i+j-ak and ¢=ai-2j+3k. Then the set
S=(o.:a,b and c arecoplanar)  [April 12,2019 (IT)]
(a) is singleton
(b) isempty
(c) contains exactly two positive numbers

(d) contains exactly two numbers only one of which is
positive

If a unit vector ; makes angles ni/3 with ;, n/4 with }

and 0 e (0, ) with l;, then a value of | is:

[April 09, 2019 (II)]

Moo or a 2=
@F ®; ©5 @3
The sum of the distinct real values of u, for which the
vectors, yf+}'+l€, z’+yj'+l€, i+ + uk, are co-planar,

is: [Jan. 12, 2019 (I)]
(@ -1 () 0 (© 1 (d 2

Let a=7+2j+4k,b=i+Aj+4k and

c= 2f+4j+(12 —1)/€ be coplanar vectors. Then the

NON-Z€ro vector gx ¢ 18 : [Jan. 11,2019 ()]
(@ -10i-5] (b) —14i-5;
(c) —14i+5j (d) -10i+5j
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10. Let /37 +.1 +\/§j and Bi + (1_[3)}' respectivelybethe  17. Let a,b, ¢ be three non-zero vectors which are pairwise
position vectors of the points A, B and C with respect to non-collinear. If @ +3b is collinear with ¢ and b+ 2¢ is
the origin O. If the distance of C from the bisector of the ) L - -~

collinear with @ ,then a+3b+ 6c is: [2011RS]

3 .-
acute angle between OA and OB is E , then the sum of @ 4 ®) ¢ © 0 (d a+c
all possible values of B is : [Jan. 11,2019 (IN)] 18. Ifthe pi+ j+k, i+qj+kand i+j+rk(p#q#r=1)
(@) 4 (b) 3 © 2 d 1 vector are coplanar, then the value of pgr—( p+q+r) is
11. Let a=(L—2)a+b and P=(4A—2)a+3b be two [2011RS]
given vectors where vectors a and b are non-collinear. @ 2 ®) 0 (© —1 () -2
The value of A for which vectors o and B are collinear, is: 19. The vector d=oi+2j+pk lies in the plane of the
[Jan. 10,2019 (ID)] vectors b=i+] and ¢= ]+I€ and bisects the angle
@ -4 (b -3 (©) 4 d 3 -
12. Let o b . i b th . between p and ¢ . Then which one of the following gives
) 4e uA © ?VeAC or COE) aljar AWI - ¢ vectors - possible values of o and $? [2008]
a=2i+3j—k and b=j+k.If u is perpendicular to a (@) a=2, p=2 ®) a=1, p=2
and ﬁ«6—24,then|ﬁ\2 isequal to: [2018] © oc.:2, F;:l ) (d) a=1,p=1
20. ABC is a triangle, right angled at 4. The resultant of the
(@) 315 (b) 256 (c) &4 (d) 336
13. Let ABC be a triangle whose circumcentre is at P. If the forces acting along AB.BC with magnitudes e and
. - a+b+¢ 4B
position vectors A, B, C and P are 3 b,¢ and 1 !

— tively is the force along 4D, where D is th
respectively, then the position vector of the orthocentre AC respectivelyis the force along 4D, where D1is the
of this triangle, is : [Online April 10, 2016] foot of the perpendicular from A4 onto BC. The magnitude

(G+b+c) ) of the resultant is [2006]
@ _L 5 J () da+b+c
i (@ AB>+4C’ by “UBHAO)
(a+b+¢) ) (AB)(AC) “AB+ AC
© =% ) @ 0
14. Ifthe vectors AB = 37 + 4k and AC = 5{—2]+4k are (©) AL+L d AL
the sides of a triangle ABC, then the length of the median B AC D
through A is [2013] 21. IfCisthe mid point of AB and P is any point outside AB,
then 2005
@ Vg ® 2 © 3 @ & - [2003]
- - + —
15. If a and b arenon-collinear vectors, then the value of o (@) PA+ PB=2PC
for which the vectors u=(a—2)a+b and (®) p4+ PB=PC
y= Q2+ 3(1);1 _3p arecollinear s : [Online April 23, 2013] () PA+ PB +2PC = 6
3 3 DA+ PB + PC =0
@ = (b) 2 © —= d 2 (d PA+ PB+ PC =0
2 3 2 3 22. Leta, b and ¢ be distinct non- negative numbers. If the
d n n A n n N n n A A A n n A
16. If a=i-2j+3k, b=2i+3j—k and vectors al +aj +ck | i +k and ci +¢j +bk liein a plane,

g A - .
c=r +j‘+(2r—1) k are three vectors such that ¢ is

- -
parallel to the plane of a and b5 , then r is equal to
[Online May 19, 2012]
@ 1 (b) -1 © 0 d 2

then c is [2005]
(a) the Geometric Mean of @ and b

(b) the Arithmetic Mean of a and b

(c) equal to zero

(d) the Harmonic Mean of @ and b
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23. If G, b, ¢ are non-coplanar vectors and A is a real number,

then the vectors g +2b + 3¢, Ab +4¢ and 2L —1)c are
non coplanar for [2004]
(a) no value of A

(b) all except one value of A

(c) all except two values of A

(d) all values of A

24. Let G,b and¢ be three non-zero vectors such that no two

of these are collinear. If the vector G+2b is collinear
with ¢ and j 43¢ is collinear with 5 (A being some non-

zero scalar) then ;4 2p + 6¢ equals [2004]

@ 0 ®) 1 © arc (d) ra

25. Consider points A, B, C and D with position vectors
7 —45+7k,7-6]+10k, - -3]+4k and 5i—j+5k
respectively. Then ABCD is a [2003]

(a) parallelogram but not a rhombus

(b) square

(¢c) rhombus

(d) rectangle.

a 02

b b?

1+d°

26. If 1+63|=0 and vectors (l,a,az),

1,5, b2) and(1,c, c2) are non- coplanar, then the product

abc equals [2003]

@ o (b) 2 (c) -1 @ 1

27. The vectors AB=3i +4k & AC=5i-2j+4k are the

sides of a triangle ABC. The length of the median through
Ais [2003]

@ 288 () V18  (© V72 (@ 433

Scalar or Dot Product of two Vectors,
Projection of a Vector Along any
other Vector, Component of a Vector

- -
28. If ¢ and b are unit vectors, then the greatest value of

- - -> -
\/§|a+b|+|a—b| is . [NA Sep. 06,2020 ()]

- -
29. lf_}xgnd X be tw_o) non-zero vectors suc_l)l that
| x+y|=|x|and 2 x+X y isperpendicularto y ,then

the value of A is [NA Sep. 06, 2020 (I1)]

30.

31.

32.

33.

34,

35.

36.

Let the vectors @, b, ¢ be such that ldl=2,] b |=4 and

| ¢ |= 4. If the projection of b on a is equal to the

projection of ¢ on d and 4 is perpendicular to ¢, then
the value of |G+b ¢ is .
[NA Sep. 05, 2020 (ID)]
Let d@,b and ¢ be three unit vectors such that

|a—b[*+|a—c|*=8. Then |G+2b | +|a+2¢ is
equal to [NA Sep. 02,2020 (D]
The projection of the line segment joining the points
(1, -1, 3) and (2, —4, 11) on the line joining the points
(-1,2,3)and (3,-2,10)is___ . [NAJan.9,2020 ()]
Let the volume of a parallelopiped whose coterminous

edges are given by i =i + j+ M,y =1 + j+3k and

W=2{+ j+k be 1 cu. unit. If be the angle between the

edges u and w,thencos®canbe: [Jan.8,2020 (D]
U S N
@5 ®5F ©3F @35

Avector @ =a.f +2 j +Bk (0, BeR)liesin the plane of
thevectors, j =7+ jand & =7 — j +4k.If G bisects
the angle between b and ¢ , then:
(@ a- ® a
(© a-k+2=0 ) a-k +4=0

[Jan.7,2020 (1)]
i +3=0 P +1=0

Let a=2{ +X,j +3kb=4i +(3—1,)] +6k and
6:3f+6}'+(?»3—1)l€ be three vectors such that

b=2a and 3 is perpendicular to &
value of (A, A, 1) is: [Jan. 10,2019 (I)]

(b) (—%, 4, OJ

@ (1,51

Then a possible

@ (13,1

1
© (5, 4, - 2)

Letda=i+j+~2k b=b, i+b, j+~/2k
and E:Sf+j+\/§l€ be three vectors such that the

projection vector of b on & is a .

If3 +bis perpendicular to ¢, then | b | is equal to:
[Jan. 09, 2019 (II)]

@ V32 ) 6 © v22 @ 4
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37. Inatriangle ABC, right angled at the vertex A, if the position 3(54) (7.)
vectors of A, B and C are respectively (@ 7= BEI—F_)_F_])I; (b) 7 = 77+(1~).—) 5
P 2o s . : p-p
3i+j—k,—1+3j+pk and 5i+ qj—4k , then the point (p, . .
q) lies on a line : [Online April 9, 2016] © 7og P ) 7= 73@'7@P'
(a) making an obtuse angle with the positive direction of (7-7) (P P )
X—axis 44. Let 7and b be two unit vectors. If the vectors

38.

39.

40.

41.

42,

43.

(b) parallel to x—axis
(c) parallel to y—axis

(d) making an acute angle with the positive direction of
X—axis

In a parallelogram ABD, |E|=a,|ﬁ|=b and

|A—C| =c,then DA. AB has the value :
[Online April 11, 2015]

© 5@ - @ )

If X,y and 3 are three unit vectors in three-dimensional
space, then the minimum value of

IR+9[ +|9+2 +|z+&  [Online April 12,2014]

(b) 3

© 33 (@6

@ 5
If ‘;‘ = 2,‘3‘ =3 and ‘2:— g‘ =5,then ‘2;+ K‘ equals:

[Online April 9,2014]
(©) 5 @ 1

If Zz,l; and ¢ areunit vectors satisfying a-BBb+c=0,

@ 17 b) 7

then the angle between the vectors a and ¢ is:
[Online April 22,2013]

w|a

T T T
@5 O ©5 @3

Let a=22—}+12,5:2+2}—12 and E:f+}'—2}} be three

vectors. A vector of the type h+Ac for some scalar A,

L - . 2.
whose projection on g is of magnitude \/; is:

[Online April 9, 2013]
@ 2i+]+5k (b) 2i+3]-3k
(©) 27— j+5k d) 20+3j+3k
Let ABCD be a parallelogram such that AR = (j,@ =p

and ZBAD be an acute angle. If 7 is the vector that
coincide with the altitude directed from the vertex B to the

side AD, then 7 is given by : [2012]

45.

46.

47.

48.

49.

¢=a+2band d =54—4bare perpendicular to each other,

then the angle between @ and b is : [2012]
@g ®7 ©3 @7
- - -
Ifatb+c=0, =3, |b|=5 and |c|=T7, then the
- -

angle between a and b is [Online May 19, 2012]

T T T T
@5 ®; ©F @3

A unit vector which is perpendicular to the vector
2 — } +2k andis coplanar with the vectors i + ] — k and

26 +2)—k is [Online May 12,2012]

2j+k 3 +2j-2k

(@) (b)) ————
J5 J17

3i+2j+2k 2 +2] -2k

(¢ 2ro/reh d 227K
17 3

ABCD is parallelogram. The position vectors of 4 and C
are respectively, 37 +37+5k and ;- 575k . If M is the
midpoint of the diagonal DB, then the magnitude of the

- -
projection of OM on OC , where O is the origin, is
[Online May 7, 2012]

7 7
@ 7451 () NS 73450 (@) NGl

If the vectors G=i-j+2k, 13:2{+4j’+1§ and

¢ =M+ j+pk are mutually orthogonal, then (k) =
@ (2,-3) (b) (-2,3) [2010]
© G.-2) d 3,2)

The non-zero vectorsare @, b and ¢ arerelated by @ = 8b

and ¢ = —7b . Then the angle between gand ¢ is
[2008]

T T
@0 o ©5 @
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50. The values of a, for which points A, B, C with position

vectors 2/ - j+k, i -3j-5k and af —3j+k respectively are

the vertices of a right angled triangle with C = g are

[20006]
(a) 2and 1 (b) —2and-1
(¢) —2and1 (d) 2and-1
51. Let u,v,w be such that |u|=1|v|=2, |w|=3. If the
projection y along i is equal to that of i along 3 and
v, w are perpendicular to each other then

|u —v +w|equals [2004]
@1 b7 © iz @2
52. G,b,¢ are 3 vectors, such that d+b+c=0,

|ﬁ|:1, |E|:2,|E|:3, then @b +bc+2cd is equal to

[2003]
@ 1 (b) 0 (© -7 (d 7
53. If |d|=5, |b|=4,|¢|=3thus what will be the value of
Lo > 5 -
|ab+bi+cal,giventhat a+ b+ c =0 [2002]
@25 (b %0 © 25  (d) -50

> > > - > -
54, Ifsdaaa,b, c arevectors such that a+ b+ ¢ =0 and

- - - -
| a|=7,] b |=5,| ¢ |=3then angle between vector b and

N
cis [2002]
(a) 60° (b) 30° (c) 45° (d) 90°
| Vector or Cross Product of two
TOPIC vectors, Area of a Parallelogram &

Triangle, Scalar & Vector Tripple
Product

\

55. [Ifthevolume of a parallelopiped, whose coterminus edges
are given by the vectors a=i+ } +nk b= 2i+ 4}' —nk
and c=i+nj+3k (n>0),is 158 cu.units, then:

[Sep. 05,2020 (D]
@ a-c=17 (b) b-c=10
() n=17 (d) n=9

56. Letx,bethepointoflocal maximaof f(x) = a- (b x ¢), where
G=xi —2]+3k, b=-21+xj—kand ¢=7i—-2]+xk.
Then the value of G-b +b-¢ +¢-d atx=x,is:

[Sep. 04,2020 ()]
(@) —4 d -22

() -30  (c) 14

57.

58.

59.

60.

61.

62.

If G = 2i + ]+ 2k, then the value of

[ix(@x ) +|jx(@x ) +|kx(@xk) is equal to
[NA Sep. 04,2020 (II)]

Let 5, p and . be three vectors such that
la|=~3,|6|=5, b -¢ = 10 and the angle between p
and ¢ is g If p is perpendicular to the vector j % ¢,
then |a x (b x ¢)| isequalto___.[NA Jan. 9,2020 (ID)]
Let G=i{—-2j+k and b=i—j+k betwo vectors.If &
is a vector such that jxg=phxg and ¢-a = 0, then

G- b isequal to: [Jan. 8, 2020 (ID)]

3 1 1
@-5 ®5 ©-5 @-

Let @, b and ¢ be three unit vectors such

the ordered pair, (A, d ) isequal to:  [Jan.7,2020 (IT)]

(a) (%,ﬁxEj (b) (—%,%xl;)

3 - L 3. -
(©) (E,3bxcj (d) (—E,Saxbj

Let 6=3i+] and p=2i—j+3k.If B:BI 7[32 , where
Bl is parallel to ¢ and Bz is perpendicular to ¢ , then
B, xB, is equal to: [April 09,2019 ()]

@ -3i+9j+5k ® 3i_9j-sk

© %(—3i+9j+512) @ %(3%—93+5f<)

The magnitude of the projection of the vector 27 + 3}' +k

on the vector perpendicular to the plane containing the

vectors ; + } +k and 7+ 2}' +3k,is: [April 08,2019 (I)]

3
@ g ® o © 3J6 @ \g
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63.

64.

65.

66.

67.

68.

69.

Let G=3i+2j+xkand b=7i—j+k, for some real x.

Then |¢7 x 1;| =r1is possibleif:

(@) \/g<rﬁ3\/g (b) rZS\/g
(c) 0<r£\/§ (d) 3\E<r<5\/§

Let g, p and ¢ be three unit vectors, out of which vectors

[April 08,2019 (II)]

b and ¢ arenon-parallel. If o and B are the angles which

vector ;7 makes with vectorsp and ¢ respectively and

(o= 1~
ax(bxc):zb , then |a.— B|is equal to :

[Jan. 12, 2019 (IT)]
@ 30° () 90° ) 60° (d) 45°

Let 3=i—],b=i+j+k and ¢ be a vector such that

daxc+b=0and a.¢ =4,then|6|2 is equal to:

[Jan 09, 2019]
19 17
@5 ©9 © 8 @ 5

If the position vectors of the vertices 4, B and C of a
AABC are respectively 4i +7] +8I€, 20 +3) +4k and

26 +5]+ 7k , then the position vector of the point, where
the bisector of £4 meets BCis [Online April 15,2018]

(@) %(4f+8]'+111€) (b) %(6?+13}'+181€)

© i(8f+14}'+9l€) () %(6f+11i’+15/3)

Let G=i+ j+k,¢=j—k anda vector b be such that

=¢and a-b=3. Then | 5 | equals?
[Online April 16, 2018]

S

ax

11 NI 11
() \/; (b) 3 (© N
If @, b, and

,b, ¢ are unit vectors such that

11
(d 3

d+2b +2¢ =0, then|d x ¢| is equal to
[Online April 15, 2018]
1 J15 15 J15
a) ~ o BB g Y
(@) 1 (b) 2 (c) I6 (d) 16

Let a=2i+j—2k and b=1i+j.Let ¢ bea vector such
that |[¢—d|=3, |(5 XB) ><5| =3 and the angle between ¢

and i x b be 30°. Then 56 isequal to : [2017]

70.

71.

72.

73.

74.

75.

76.

1 25
@y ®F ©2 @5

If the vector b = 3}' +4k is written as the sum of a vec-
tor b—1 ,parallel to g = ;+} and a vector 5 , perpendicu-

lar to g , then b—1 XE is equal to : [Online April 9,2017]

(@) -3i+3j-9% () 62_6}+§/;

A A Qa4 A A A
© ~6i+6]-—k (d) 3i-3j+9%

The area (in sq. units) of the parallelogram whose diagonals

are along the vectors 8i—6j and 3i+4j—12k , is:

[Online April 8, 2017]

(@) 26 (b) 65 (d) 32

- > - )
Let a,b and c¢ be three unit vectors such that

(c) 20

- (> > \/g - - - -
ax| bxc = b+ c |. If b isnotparallel to c, then

-

N
the angle between a and b is: [2016]

T
(d By

- - -
Let a,band c be three non-zero vectors such that no two

21 Smt 3n
@ = (b) o ©

- - - 1121~
of them are collinear and (axb)xc = §|b| |C| a.If0isthe

- -
angle between vectors band ¢, then a value of sin 0 is :

[2015]
243 22 -2
z by =2 NeL 4 ==
@35 5 © 5 @
- — - -
Let a and b be two unit vectors such that [a + b|=+/3.
T (% a) ‘ﬁ‘
If c=a+2b+3\axb)/, then 2|c| isequal to:
[Online April 10, 2015]
@ 55 ) B7 © 51 d J43
. 2
If [axb bxc cxa}z?{abc} then ) is equal to
[2014]
(@ 0 (®) 1 (¢ 2 @ 3

g N N A A A A - N N N
If x=31-6j-k, y=i+4j-3k and z =3i-4j-12k,

- - —

then the magnitude of the projection of xx y on z is:
[Online April 19,2014]

(@ 12 (b) 15 (c) 14 @ 13

EBD 83
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78.

79.

80.

81.

82.

83.
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> S o
If |c| =60 and cx(i+2j+5k): 0, then a value of
H ~ ~ A
c .(—7i +25+ 3k) is: [Online April 11,2014]
@ 42 () 12 d 1242

Let a = 2f+]’—2/€,l; =i+ J. If ¢ is a vector such that

(c) 4

;05=\2|,|E—a|:2\/§ and the angle between

axband ¢ is30° then |(axb)xc| equals:

[Online April 25, 2013]

1 33 3

@5 O ©3 @ 5
The vector (fx5.5)2+(}‘xfz.l;)}'+(1Ac><5.13)ic isequal to:
[Online April 9,2013]

@ bxa () a () axb () 5

- - -

Statement 1: The vectors a,b and ¢ lie in the same
| ()

plane ifand only if a .kb X c) =0

- -
Statement 2: The vectors u and v are perpendicular if

oo - - .
and onlyif  .v = Qwhere y x v isavector perpendicular

- -

to the planeof u and v . [Online May 26, 2012]

(a) Statement 1 is false, Statement 2 is true.

(b) Statement 1 is true, Statement 2 is true, Statement 2 is
correct explanation for Statement 1.

(c) Statement 1 is true, Statement 2 is false.

(d) Statement 1 is true, Statement 2 is true, , Statement 2 is
not a correct explanation for Statement 1.

If u=j+4k, v=;+3k and w=cos0i +sin 0] are
vectors in 3-dimensional space, then the maximum possible
value of [ux v.wl is [Online May 12, 2012]

@ V3 ()5 © JVia @7
Statement 1: If the points (1, 2, 2), (2, 1, 2) and
(2,2,z)and (1, 1, 1) are coplanar, then z=2.
Statement 2: If the 4 points P, O, R and § are coplanar,
then the volume of the tetrahedron PQRS is 0.
[Online May 12, 2012]
(a) Statement 1 is false,, Statement 2 is true.
(b) Statement 1 is true, Statement 2 is false.
(c) Statement 1 is true, Statement 2 is true, Statement 2 is
a correct explanation of Statement 1.
(d) Statement 1 is true, Statement 2 is true, Statement 2 is
not a correct explanation of Statement 1.

> >
If a=1-2j+3k, b=2i+3j—-k and

4) ~

c = kf+]‘+(2k—1)k are coplanar vectors, then A is
equal to [Online May 7, 2012]
@ 0 (b) —1 (c) 2 (d 1

84.

85.

86.

87.

88.

89.

90.

Thevectors @ and b are not perpendicular and ¢ and d

are two vectors satisfying 5 x¢=bxd and a.d=0.

Then the vector d is equal to [2011]
_ (ac)r 3 bé ).
(@) ¢+ ﬁ b (b)y b+ ﬁ ¢
_ (ac)- - (be).
© c—(gjb @ b{gjc
If G=L(3l +k) and E:—(25+3}—6l€), then the
NI
value of (2a—b)[(ax5)x(a+2b)] is [2011]
(@ -3 b5 (c) 3 (d -5
Let G=j—k and ¢=;—j—k. Then the vector b
satisfying Gxb+¢=0 and @.b =3 is [2010]

(b) i-j-2%k
d) —i+j-2k

If 11,9, w arenon-coplanar vectors and p, g are real

(@) 21— j+2k
© i+j-2%

numbers, then the equality

[3 pv p&]—[pv © qii] -[20 gV qii] = 0
holds for :

(a) exactly two values of (p, q)

(b) more than two but not all values of (p, q)
(c) all values of (p, q)

(d) exactly one value of (p, q)

Leta=i+j+kb=i—j+2k and

[2009]

C=xi+(x-2)j— k . If the vector ¢ lies in the plane of

dand b , then x equals [2007]
(@ -4 (b) -2 (© 0 d L

If 4 and Vare unit vectors and 0 is the acute angle
between them, then 24 X3V is a unit vector for ~ [2007]

(a) no value of

(b) exactly one value of @

(c) exactly two values of @
(d) more than two values of 9

If (@xb)xc=ax(b xc) where @,b and ¢ areany three

vectors such that 7 =0, 5.2 #0 then @ and ¢ are
[2006]

(a) inclined at an angle of g between them

(b) inclined at an angle of % between them

(c) perpendicular
(d) parallel
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4 =1 _1§ o= xi4 ] _ A - AA - AA -
9. Let @ ! b xi+j +( X)k and 99. a=3i-5jand bh=6i+3aretwovectorsand c isa
¢ =yi +xJ +(1+x—y)k.Then [a ,b ,c ] dependson N N
[2005] vector such that ¢ = ax b then | 4| p || ¢ | [2002]
(@) onlyy (b) onlyx
(¢) bothx andy (d) neitherx nory @ V34:445:430 () 32:445:39
92. Ifa,b,c arenon coplanar vectors and A isa real number (c) 34:39:45 (d) 39:35:34
then o [2005] 100. Ifthe vectors &, @ = xi + yj + zk and b= ;7 are such that
Ma +b)A*b hel=[a b+c b B}
[*(a ) c1=1 ] for d, ¢ and b form aright handed system then ¢ is:[2002]
(a) exactly one value of A o .
(b) no value of A () zt—xk (b) 0
(c) exactly three values of A © (d) —zi +xk
(d) exactly two values of A
SNERN S>>
93. For any vector a , the value of 101. If 4, p,c are vectors such that [@ b ¢]= 4 then
— a2 = A2 — A - o5 o> 5 o
(a xi)" +(a x j)* +(a xk)” is equal to[2005] [axb bxc cxal= [2002]
2 —2 —2 —2 a) 16 b) &4 c) 4 d) 8
(@ 3a (b) a (©) 2a (d) 4a ® H( ) © @ .
— . al=4,/b |=2 and the angle between a an is w
102. If |G |=4,|b | d th le b dbisn/6
94. Let g,b and ¢ be non-zero vectors such that -
| then (@x b)° is equal to [2002]
(@xb)xc = 3 |b || |a@.1f 0 is the acute angle between (a) 48 () 16
the vectors  and g, then sin® equals [2004] © a (d) None of these
W2 N2 2 1 Scalar Product of Four Vectors,
(@) Y (b) Y (©) 3 d) 3 ' TOPIC Reciprocal System of Vector,
Application of Vectors in Mechanics
95. If i,yand W arethree non- coplanar vectors, then .~~~ L L
103. A particle just clears a wall of height b at a distance a and
@+v—w).[@—v)x(¥V—w) equals [2003] strikes the ground at a distance ¢ from the point of
@) 3w ®) 0 projection. The angle of projection is [2007]
(©) u.(vxw) (d uwxv . @ tan~! bc ®) tan-! be
96. Atetrahedron has vertices at O(0, 0, 0), A(1,2, 1) B(2, 1, 3) a(c-a) a
and C(-1, 1, 2). Then the angle between the faces OAB and
ABC will be [2003] © tan"! b d) 45°.
o 00571(2j ““
@ 90 ®) 35 104. A body weighing 13 kg is suspended by two strings Sm
17 and 12m long, their other ends being fastened to the
(o) cos_l(i] (d 30° extremities of a rod 13m long. If the rod be so held that the
body hangs immediately below the middle point, then
97. Letii=i+j, v=i—and w=1+2]+3k.If i isaunit tensions in the strings are [2007]
o . o (@) Skgand12kg (b) S5kgand 13 kg
vector such that u.n=0 and v.a=0,then |wn| is equal (¢) 12kgand 13kg (d) SkgandSkg
to [2003]  105. The resultant of two forces Pn and 3n is a force of 7n. If the
(@ 3 (b) 0 (© 1 d 2. direction of 3n force were reversed, the resultant would be

98.

e T T T > > o
If axb=bxc=cxa then a+ b+ c =

@ abc  (b) -1 © 0 @ 2

[2002]

\/E n. The value of Pis
(@ 3n (b) 4n

[2007]
) 6n.

() 5n
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106.

107.

108.

109.

110.

111.

112.
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A body falling from rest under gravity passes a certain
point P. It was at a distance of 400 m from P, 4s prior to

passing through P. If g =10m/ 52, then the height above

the point P from where the body began to fall is  [2006]
(@ 720m (b) 900m (c) 320m  (d) 680m
A particle has two velocities of equal magnitude inclined
to each other at an angle 9 . If one of them is halved, the
angle between the other and the original resultant velocity
is bisected by the new resultant. Then @ is [2006]
(@) 90° (b) 120° (c) 45° (d) 60°
The resultant R of two forces acting on a particle is at right
angles to one of them and its magnitude is one third of the
other force. Theratio of larger force to smaller one is:
[2005]

@@ 2:1 (b)) 3:4/2 (o) 3:2 d) 3:242

A and B are two like parallel forces. A couple of moment H
lies in the plane of A and B and is contained with them. The
resultant of A and B after combining is displaced through

a distance [2005]
2H H
@® A-B ®) A+ B
H H
© Sars) @ 773

A particle is projected from a point O with velocity u atan
angle of 60° with the horizontal. When it is moving in a
direction at right angles to its direction at O, its velocity
then is given by [2005]

u u

hud b) —
@ % ® 3

2u u
- d) —

B

If t; and ¢, arethe times of flight of two particles having

the same initial velocity # and range R on the horizontal ,

then t]2 +t22 is equal to [2004]
@ 1 (b) 4u?/g?
© u?/2g @ u?/g

1
A velocity 1 m/s is resolved into two components along

0A and OB making angles 30° and 45° respectively with

the given velocity. Then the component along OB is
[2004]

é(\/g —\V2)m/s

@) (b) %(\/E—l)m/s

%m/s %) %m/s

©

113.

114.

115.

116.

A paticle moves towards east from a point 4 to a point B at
the rate of 4 km/h and then towards north from B to C at
the rate of Skm/hr. If AB =12 km and BC = 5 km, then its
average speed for its journey from A to C and resultant
average velocity direct from 4 to C are respectively [2004]

@) %km/h and %km/h

13

(b) —km/h and %km/h

© %m/h and %km/h

) 177km/h and %km/h

Three forces P,Q and R acting along /4, /B and IC, where

I is the incentre of a AABC are in equilibrium. Then

P:0Q:R is [2004]
Cosecé'cosecé'cosecg

@ 2’ 2 2

o sinsin B sin €
SIn—:sSmm-—:Sm-—

(b) sinisinzising

Secé'secé'secg
(0) seeryiseer isee

A B C
(d) cos—:cos—:cos—
2 2 2

In a right angle A4BC, Z4=90° and sides a, b, c are

respectively, 5 cm, 4 cm and 3 cm. Ifa force F has moments
0,9 and 16 in N cm. units respectively about vertices 4, B

and C, then magnitude of F is [2004]
(@ 9 (b) 4 (© 5 @ 3

With two forces acting at point, the maximum affect is
obtained when their resultant is 4N. If they act at right
angles, then their resultant is 3N. Then the forces are

[2004]
@ (2+245) v ana(2-L 5w
®) (2++3)N and (2-3)N
© (2+22)vana(2-L 2w
@ (2+2)N and (2-+2)N
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117. A particle is acted upon by constant forces 4f+j—3l€ 122. The resultant of forces p and O is R . If 0 is

and 37 + j —k which displace it from a point § +2j + 3k doubled then R is doubled. If the direction of O is

to the point 57 +4 + k. The work done in standard units reversed,then R is again doubled. Then P? : 0% : R? is

by the forces is given by [2004] [2003]
118. Let R, and R, respectively be the maximum ranges up 123. A coupleis of moment G and the force forming the couple

and down an inclined plane and R be the maximum range is P .If P isturned through aright angle the moment of

on the horizontal plane. Then R;,R, R, arein [2003] the couple thus formed is 7 . Ifinstead , the force p are

(@) HP (b) AGP (¢c) AP d) GP turned through an angle «, then the moment of couple
119. Two particles start simultaneously from the same point becomes [2003]

and move along two straight lines, one with uniform (@) Hsina-Gceosa (b) Gsina — Hcosa

Vflocity u and the other from rest with uniform acceleration () Hsino +Gcosar (d) Gsine+Hcosa -

/- .Let a be t.he anglej between - their dlrec.:tlons of 124. A particle acted on by constant forces 4 + j —3k and

motion. The relative velocity of the second particle w.r.t.

the first is least after a time [2003] 3i + j—k is displaced from the point i+2j—3k to the

usina cosa . A A A

(@) ”c;sa (b) 5 O 1A - (d) usina point 5i+4j+k . The total work done by the forces is
120. Two stones are projected from the top of a cliff h metres ] ) [2003]

high , with the same speed u, so as to hit the ground at (@ 50 units (b) 20 units

the same spot. If one of the stones is projected (¢) 30units (d) 40 units.

horizontally and the other is projected horizontally and ~ 125. A be.ad of weight wcan Shde on smooth C_ITCUIaT wire1in a

the other is projected at an angle @ to the horizontal vertical plane. The bead is attached by a light thread to the

then | [2003] highest point of the wire and in equilibrium, the thread is

en tan 6 equals taut and make an angle @ with the vertical then tension of
2 2u » u the thread and reaction of the wire on the bead are

@ Ve ® g © 2g\/; (d 2k P (@) T=wcosg R=wtang [2002]
121. A bodytravels a distance s in t seconds. It starts from rest (b) T=2wcosp R=w

and ends at rest. In the first part of the journey, it moves (¢) T=w R=wsing

with constant acceleration f and in the second part with (d) T=wsing R=wcoto

constant retardation r. The value of t is given by [2003] W

126. Thesum oftwo forces is 18 N and resultant whose direction

1 1
o ¢l ey

© —= (d) 25(f+7)

11
7+7
for

is at right angles to the smaller forceis 12 N. The magnitude
of the two forces are [2002]

@ 13,5 () 126 (o) 144 (@) 11,7
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2 4
1. @ acosezbcos(ﬁ-r?nj:ccos(9+?n):k

k k k
4= 0’ b= oy T 4n
cos cos (9 + ?j cos (9 +Tj

cos(6+4—nj +cose+cos[6+2—nj
3 3
cos(9+47n) ‘cosﬁ-cos(6+2§)

cosO+2cos(0 +m)-cos (g]

ab+bc+ca =k?

0056—20059-l
=k* 2 =0

cose~c0s(9+27nj -cos(9+43—nj

(ai +b] +ck)-(bi +cj +ak)
\/az+l72+c2 -\/172+62+a2

=ab+bc+ca=0

cosp =

s
=3
2. (0.8
Let position vector of 4 and B be ;7 and } respectively.
— Ab+ad
.. Position vector of Pis OP = bra
A+l
Al
o t 0
A P B
1,1, 1) 2,1,3)

_p(ma) Ll ab+al
ey L+l |
- 7 72 2
abrrbf 37 o e

cose-cos[e-i—zlj -cos[6+4—n)
L 3 3/ 3.

Hints & Solutions

6+14%  18)2
:>—_

Al (1P
8 18A7
+—- 5=
A+l (A+1)
¢ A+l

=182 —81=0=21(9-4)=0

:>t=0,i
9
A 4 4
L—==—=A=—=0.8
A+l 9 5
a+l a a
(1.0) a a+l a |=0

1
= 3a+1=0 = a:—g

The given vectors
2+ 1~ 1a 1 .~ ~ &
==i——j——k==Qi-j—k
373773 3( J=k)

S

G=Lie2i-h)
3
I O T
F=—(—i—j+2k)
3
Now, P =—(-2-2+1)=—1
ow, p.q—9 = 3
ik
Fxg=—-1 2 -1
79
-1 -1 2
:%(i(4—1)—j(—2—1)+k(1+2))

:é(3i+3j+3k):w

ril=38 =[xl =

3(5.9) -Mfxgf =0

M-469
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4. (b) Let vectorbe A[(G+b)x(d—b)]
Given, ¢ =37 +2j+2k and b =i +2j -2k
G+b=4i+4] and G—b =2f + 4k

vector = A[(47 +4])x (2i +4k)]

= A[16i =16 —8k] = 8A[2i =2 —k]

Given that magnitude of the vector is 12.

1
12=8 M| J4+4+1 2|7»|=5

required vector is +4 (27 -2 — k)
5. () Volume of'the parallelepipedis,

V= =[1(1)+AA)+1 (=N |

I A1
01 A
A0 1
=|N-A+1]|
Letf(x)=x*—x+1
On differentiating, f “(x)=3x>—1
Now, f“(x)=0

1
3x=iﬁ
and f““(x)=6x

1
Since, 1 (ﬁj >0

1

x= ﬁ is point of local minima.

Y y:x3—x+1

> X

V=|AP a1

For A=A, volume of parallelopiped is zero.
vectors are coplanar.

(b) Let, three vectors g, b, ¢ are coplanar,

then [a,b,¢] =0

13
= 21 Yoosai6=0
a -2 3

no real value of ‘o’ exist.
set S is an empty set.

(d) Let cos a, cos B, cos y be direction cosines of a.

b b
. cosoL= cosg, cosP = cosz and cosy = cos0

= coszE-rc052£+cos26:lzcoszezl
3 4 4
1 2
= cose:i—:>6=50r—7T
2 3 3

(@ - Three vectors (uf +j+k),(f +uj+k and
i +j + pzé) are copalnar.

1

-0

u

pwr-H+1-p+1-p=0
(I-w2-pu+1H]=0
(1-w[W+u-2]=0

u=1,-2

Therefore, sum of all real values=1-2=-1

— = =
—_— T =

L J Ul

d) - @b and ¢ are coplanar
1 2 4
1 A 4 |_ 0
2 4 (-1

= AM-A-16+28-N+1)+4(4-21)=0
= AM-2A-9A+18=0
ie, A—2)(A—=3)(A+3)=0

For A=2, ¢=2{+4]+3k

ik
1 2 4=-10/+5]
axc—

2 4 3

ForA=3o0r-3, =2z = axc =0 (Rejected)
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10.

11.

12.

13.

M-471

) Since, the angle bisector of acute angle between O4

and OB would be y = x

B(143)
y=x
/ A(ﬁ’ b
0
. . . 3
Since, the distance of C from bisector = E

=

%F% =2f=43+1

B=2orB=-1

Hence, the sum of all possible value of p=2+(-1)=1
(@ Let g and [§ are collinear for same &k

ie, o =kp

(A=2) G+b =k(4\—2) G +3Db)

(A=2) G+b=kA\=2) a+3kb

(A=2-k(4\-2)) G+p (1-3k)=0

But 7 and j are non-collinear, then
A—2-k(4L-2)=0,1-3k=0

1 1
= k=73 andA-2-7(@A-2)=0
3A—6-4A+2=0
A=—4

@ -4, a & b are coplanar
LUi=Maxb)xa =r{d’.b—(a.b)a}
= =41 +8j+16K} =A"{—i+2j+4k}.
Also,ib=24 =A'=4
i =—4i+8j+16k
= [’ =336
a+b+c
3

(¢) Position vector of centriod G =

a+b+c
4

Position vector of circum centre ¢ =

14.

15.

e a+b+c
r=3G-2C = (a+b+c) 2{a+ +CJ

a+b+c

(¢) We have,
AB+BC+CA =0=BC=AC- AB
Let M be mid-point of BC

. AC-AB( —— BC)
Now, BM=AC—AB . Bni-BC
2 | 2

A

M C
Also, we have

AB+BM+MA =0
—— AC-AB —
LAC-AB

= AB
2
. AB+AC . . A
= 1AM-ABFAC sl
SN
- - -> -

() Since, u and v are collinear, therefore ku+ v =0
- -
Slk(a-2)+2+3a] a +(k-3) b =0 (1)

- -

Since a and b are non-collinear, then for some constant
mand n,

- -
ma+nb =0 = m=0,n=0
Hence from equation (i)
k=3=0 = k=3

And k(e —2)+2+30=0

2
=3(0-2)+2+30=0 = oc=§
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16.

17.

18.

19.

20.

(© Letg=i-2j+3kand ¢=ri+ j+Q2r-Dk
Since, ¢ is parallel to the plane of 7 and p therefore,

a.b and ¢ are coplanar.

1 -2 3
2 3 -1 =0
r 1 2r-1

=>106r-3+1)+2@r-2+rn+32-3rN=0
=>6r-2+10r-4+6-97=0

=r=0

(c) As per question
a+3b=hc D)
b+2¢=pa )

On solving equations (i) and (ii)
(1+3p)a—(A+6)c =0
As 4 and ¢ are non collinear,

1+3p=0and A +6=0

From (i), a+3b+6c=0
(d The given vectors are coplanar then
p 11
1 ¢g 1|=0
11 r
plgr-1)+1(1-r)+1(1-¢g)=0
pgr—p+l-r+l-g=0
pqr—(p+q+r):—2
(d -- a liesin the plane of band ¢

G=b+AC

Ul

U

U

of +2]+Bk=1+]j+M(j+k)
a=1,2=1+A,B=A
a=1,p=1

>{<nmnum SOLUTION

Uy

- G bisects the angle between b and ¢ .

" G=Mb+¢)
s oo Mi+2j+K)
= ai+2j+pk=t )
j+B N7
A A
S a=—©7=,r=2,B="F
NEAE AL
=a=p=1

(d) Ifwe consider unit vectors i and ] in the direction

1

: : : 1
AB and AC respectively and its magnitude 1B and 1C

respectively, then as per quesiton, forces along AB and
AC respectively are

21.

22.

1)¢ [L)
[ABland ACJ

1 1
Their resultant along AD = (—) i+ (—j Jj
AB AC
Magnitude of resultant is

\/( 1)2 ( 1]2 \/AC2+ABZ
= —_— +| — = —_—
AB AC AB* + AC?

[+ AC?+ AB* = BC?]

_ BC
AB.AC
C
/.\Ak
1! D
AC
o
Al — 0 B
1 A
— i
AB
- AABC ~ ADBA
BC A4C BC 1

T UB AD T ABxAC 4D

1
.. The required magnitude of resultant becomes D"

@) PA+AP=0and PC+CP =0
= PA+AC+CP=0 ..()

Similarly, PB + BC + CP =0
Adding eqn. (i) and (ii), we get

P4+ PB + AC + BC +2CP =0.

(i)

Since AC =—BC & CP=-PC
= PA+ PB -2PC =0.
P

A ¢ B
@ Vector ai +aj+ck ,i+k and ¢i +¢j+bk are
coplanar
a a ¢
1 0 1|=0=>c?=ab=c=+ab
c ¢ b

..cis GM. of a and b.

EBD 83



Vector Algebra

23.

24,

25.

26.

(¢) If vectors G+2b+3¢,Ab+4¢, and (2L —1)¢ are
1 2 3

coplanar then [0 A 4 |=0
0 0 2A-1

1
=(21-1)=0 = =0or —

1
.. Forces are noncoplanar for all A, except A =0, )

(¢) Given that d+2b is collinear with ¢ and b +3¢ is

collinear with a

Let G+2b = ¢ and b + 3¢ = s, where ¢ and s are scalars
L d+2b+6C =1 +6¢
=(t+6)¢ [using @ +2b =1¢]
=\, where L. =t+6

(none) Given that
A= (7,_457)73 = (15_6510)5 C= (_15_ 394)
and D=(5,-1,95)

AB =J(T-17 +(=4+6)? +(7-10)?
=\36+4+9=7
Similarly, BC =7, CD = /41, DA=17
None of the options is satisfied.

a a® l+a

1+5°]=0

3

(©) Given|p p?

c & 1+

a a2 1| |a a2 a3
=b b* 1+p b =0
c e &2 &

1 a a*

=(I+abc)|l b b*|=0
1 ¢ ¢
Given that (1, a, a?), (1,b, b*) and (1, ¢, ¢?) are non-coplanar

1 a a°

1 b b # 0 (given condition)
1 ¢ &2

1+ abc=0= abc=-1

27.

28.

29.

30.

@ A

Stk s 2+ 4k

Given that 4D is median of AABC.

T B+5)i+(0-2)j+(4+4dk

2
|4D|=i6+16+1=+33
@
Let angle between a and b beo.

|d+b|=1+1+2cosb =2

0
coS—
2

. 7 . 0
Similarly, | @ —b |= 2|sin 5

0
cos—
2

sO,ﬁa+E+a—5=2{\/§

mM-473

=4i—j+4k

[lal=lbl=1]

-+ Maximum value of (a cos® +bsin0) = va* +b*

.. Maximum value = 2\/(x/§)2 + (1)2 =4,

(1.00)

X+ =X

Squaring both sides we get
%P+ 255 +| 5[ =5

=25 5+75=0

Also 2X+ Ay and y are perpendicular

S2X-Y+Ay-y=0
Comparing (i) and (ii), A =1
(6.00)

-+ Projection of 5 on @ = Projection of ¢ on @

Il
~

+16+16=36.

2GR+ |bP | +2d-b—2b-¢-2d-¢
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=a-b+a-c=-2 a:—j_(32+3}—2+}—41€)
Now, |G+25 [ +|d+2¢ P 32
=2|Gl> +4|b P +4|C P +4(G-b+a-¢)=2 =%(22+4}—4/€)
(8) Let P(la_la 3)’ Q(2>_47 11)7 R(_]727 3) R ~ ~
and S(3, -2, 10) Compare with G =i +2j + Bk
Then, PO =i-3)+8k o, MZ?)\/E
Projection of PQ on RS V2 2
_PORS  4+12456 a=i+2j-2k

|HS| \/(4)2+(4)2+(7)2 é.l?+2:(§+2}'72fc)~fc+2

=-2+2=0

(b) It is given that ﬁ:f+}+}j¢, \7:2+}+3]2 and L
35. (b)) p=2q4

wESTIT 4P (M) jH6E=4F 120 jH6]

Volume of parallelopiped = [1 .V . W] n3-n=2n (1)
11 A -+ aisperpendicular to ¢
= #l=[1 1 3=>-A+3=Fx1=A=20rA=4 . -~
.. a C
2 b = 6+61,+30,-1)=0
For A=2 = 2+20+A,-1=0
os9*2+1+2*§ = A=2A-1..00
V66 6 -1
For A=4 Since ?,4,0 satisfies equation (1) and (2). Hence, one
c0s0 = 2+1+4 7 of possible value of
Jo18 643

1
(¢) Angle bisector between b and ¢ can be = X A, =4and2,=0

d=Mb+c) or da=pb-c) ) b b+b,+2
36. () Projectionof j on g = H:%
If @ _;L(H] z—;+4k}

b +b,+2
V2 32 According to question%=\/1+l+2=2
=T3l+3]+z 7+4k] = b+b=2 (D)
Since, g +p isperpendicularto ¢ .
L\/_[4§+2}+412] Hence, G.¢ +5.¢ =0
N2 = 8+5b +bh +2=0 Q)
Compare with a = o+ 2} + Bl; From (1) and (2),
b,=-3,b,=5
3[—2 = A=32 = p=-3-1+5]+2%
G=4i+2)+ 4k [61=9+25+2=6
Not satisfy any option 37. @ AB=—4i+2j+(p+Dk
Now consider a@=p Z+J l_]+4k AC=2i+(q-1)j -3k
NN

AB L AC
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38.

39.

40.

= AB.AC =0

C

ALl

—8+2(q-1)-3(p+1)=0
3p-2¢+13=0
(P, g)lieson3x—2y+13=0

1 = —

slope =7

.. Acute angle with x-axis

(¢) Let |HB| =a, |@| =band |A—C| =c

Wehave AB + AD = AC
D

A

—

a
On squaring both the side, we get

—2 —2 _— .
|AB|" +|AD| +2 AB. AD = |AC P
:>a2+b2+2A—B.(—ﬁ)=c2
—=2AB. DA =a2+b2—2

(a2 +b%—c?)

Now, [#+ 5 +[p+2[ + |2+ 5
— 612555 >6+(-3)
= |)2+jz|2 +|jz+2|2+|2+)2|2 >3

(©) Given [2d-b| =5

\/(ZIﬁ\)2+|l3\2 —2x|2d||b|cos® =5
Putting values of |a| and |5 |, we get

(2x2)* +(3)> —24cos0 =25
= cosb =0

42.

43.

0 T
—~0= =
2

12d+b| = 16+ 9+ 24cosd = 25 =5

() Letanglebetween aand ¢ be 6.

RN

Now, d—~3b+é=0

= (a+&)=3b

= (a+¢).(a+¢)=3(b.b)
= Ga+aé+éa+réé=3x1

= 1+2cosO+1=3

b
= cos 0= :6:5

N | =

> > o>

b) Letd=>b+Ac
d =i +2j—k+M(i + ] -2k)
= (1+0) i +Q2+0)j—(1+20)k

- -

mM-475

N
If 0 be the angle between d and a , then projection of d

- > -
or (b+Ac)on a

- > - >
- 4 d.a d.a
=|d[cosO =|d || —|=—
ldllal) lal

204D - (A +2)-(2h+1) _ -l
Ja+1+1 J6

- - 2
But projection of d on a = 3

A+l 20 AZeoa+l 2

—_—— - — =
Jo 3 6 3

= A2+2A-3=0 = A2+3A—A—3=0

= AO+3)—1(0+3)=0, = A=1,-3

- - n n N
when A=1,then b+Ac =2i+3/-3k

- - n n N
when A=-3,then h+A c =-2i-j+5k
(b) Let ABCDbeaparallelogram such that

AB =G , AD = pand ZBAD be an acute angle.

We have
B C
i/
A\ x\ ;D
o(Pa)(5)_pa,
klplﬂﬁj ;72

From triangle law
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44.

45.

46.

Let 7 =BX =BA+AX =—G+

S
[y

P

[

(¢) Given that ¢= G+2b and d=5a-4b and
lal =[5 = 1
Since ¢ and d are perpendicular to each other

=

¢-d=0 )
(a+2b).(54—-4b)=0
5+64-H—-8=0

U Ju

&~15:l = sinE):l = 0==
2 2 3

@ Letatbtc=0=>(a+tb)=-c
= (a+bP?=¢c
= a?+b*+2a.b=¢?
= 9+25+2.3.5c080=49
( - - — \
L =3,|b|=5and :7J
1 b
L cosf=—=0=—
2 3

d Let xi+ y}+ zk be the required unit vector.
Since a is perpendicular to (22—}'4- 2]}) .
2x—-y+2z=0
Since vector xi+ y}'+zlAc is coplanar with the vector
?+}'—l€ and 2§+2}'—l€.
xi+yj+zk =p (i+j-k)+q(2+2j-k),
where p and ¢ are some scalars.
= xi+yj+zk = (p+29)i+(p+29)]-(p+qk

= x=pt2,y=p+t2gz=-p—q

Now from equation (i),
2pta4qg-p-29-2p-29=0

= —-p=0=p=0
x=2¢,y=2¢,z=-¢q

Since vector xi + y}'+ zk is a unit vector, therefore
|x§+y}+zlAc =1

x2+y2+22 =1

= 9P=1=g¢g-= i%
1 2 2 1
Wheng= —,thenx= —,y= —,z=—- =
773 37773 3
1 2 2 1
Wheng=—-—,thenx=——,y=—-—,z= —
1 EREE R
. . . A2~ 14
Here required wunit vector is —i+—j——k

47.

48.

49.

50.

51.

24 2A,+
Lz
or 3 J

Eabd

1
3773
@ D c

o Y

In a parallelogram, diagonals bisect each other. So, mid
point of DB is also the mid-point of AC.

Mid-pointof M =2i -

Direction ratio of OC=(1,-5,-5)
Direction ratio of OM = (2,1, 0)

Angle 0 between OM and OC is given by

(1x2)+(=5)(-1)+(-5)(0)
22+ (12 (1) (=5 +(-5)
2+5 7

T U551 5B

- -
Projection of OM on OC is given by
7 7

NEPNTING]

() Given that, 5,5 and ¢ are mutually orthogonal
~a.b=0, b.c=0,¢.d=0

= 22 +4+u=0 .(1)
A—1+2u=0 (i)

On solving (i) and (ii), we get A =-3,u=2

cosbO =

|OM|.0059:\/§><

d Clearly a= —%5

= d||¢ and are opposite in direction
.. Angle between a and ¢ is 7.
@ CA=Q-a)i+2j; CB=(1-a)i -6k

[+ C41CB]
CA-CB=0 = 2-a)(1-a)=0
= a=21
(¢c) Projection of v along i = % =V.u
u

S ~ Lo wa

projection of w along i = ﬁ =wi
u

Given v.ii = wii (1)

EBD 83
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Also,v.iv=0 [ ¥ L] Q) coi+8]+3k
Now |ii — ¥ + i | a-c=1+8+24=33
=@+ +| W 205 - 2000+ 20 prc=2+32-24=10
56. (d) Itisgiven that
=1+4+9+0[From(1)and (2)] = 14
Si-v+wl=14 ioJ ok
52. (¢) Giventhat G+b+¢=0 f)y=a-(bxe)=|" - 31:x3—27x+26
2 x -
= (@+b+c)(@a+b+c)=0 R
) .
=[af +[p| +[e[* +2(@b +b.e+ca)=0 X
= f(x)=x"-27x+26
144+9+2(@b+bi+¢a)=0 = () =322 —27
Gb+BE 5.5:_1_4_9:—7 For critical point f'(x)=0
2 =37 -27=0=x=-3,3
- >
53. (@) Giventhat, a+b+c=0 - F
5 -3 3
:>|a+b+c|:0 Max.  Min.
2 TP e A TR T D0 The local maxima of /(x) is, x, =—3.
=lal+lbFirlel+2a-brb et e a)= Then a-b+b-c+c-a
-S> > oo
= 25+16+9+2(a-b+b-c+c-a)=0 =-2x-2x-3-14-2x—x+7x+4+3x=3x-13
D(Z.ZJFZ).?JF?.Z):_ZS So, valueat x=xy,=a-b+b-c+c-a=3x—13
T it T =3x(-3)-13=-22.
+b-c+ =
~la cal 57. (18)
- -> > - .
54. (@ Giventhat g+ b+ c =0 = b+c =—a Px@xiy=@G-Ha—-G-ay=j+2k
S| brcP=|aP=52+32428.¢c =72 . NP,
Similarly, j x (a x j)=2i + 2k,
:>2\b|\c|c0s9=49—34=15; I€><(E><I:t):2f+j’
= 2x5x%x3c0os9=15;
S JA2k P 2042k P + |20+ jP=5+8+5=18.
= cosf =12, 9—3—60O
55. () Weknow that the volume of parallelopiped 58. (30) pi=10 = |E| |E|cos(§):10
=[a b ¢]
1 -
11 n = 5.|c|.5=10 = [¢|=4
2 4 —n|=158 B
I n 3 Since, is perpendicular to the vector p x ¢ , then
= (12+n>)=1(6+n)+ n(2n —4) =158 a(bxc)=0
=3’ —5n—152=0 Now. |ﬁx(l;x5)|:|5||l;x5|sin(gj
= 3n* —24n+19n-152=0
=3n(n—-8)+19(n—-8)=0 =\/§x|5||5|singx1
=8orn=—o I
=n orn 3 Hence, |a x (b XC)|=30.
=>n=28 (-n=0) — -
59. (©) ax(bxcé)=ax(bxa)

a=i+]+8k b =2i+4j—8 and

= —(Gb)é=(aab-(ab)a
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60.

61.

62.

=  4c=6(i—j+k)-4G-2]—k)

=  4¢=2i-2j+2k

= pi=—1
2
@ |a+1§+5| =

© B=B-B, ()
Since, B; is perpendicular to g, .
2BrG=0

Since, BT isparallelto 7.

then [3—1 =)\a (say)

ap=ap,-ap,

=5=Aa2=5=1x10 (@ [=~10).
:>}\,:l E:g
2 2
s a
Bl—z

Cross product with B; in equation (1)

=Px B =-B,x B

he=l)

L —_— X Ol

= Px B =B xBy = PixPr=""
i j ok
:Exﬁ:%Z -1 3
10

= %[—35 — -9+ 12(5)] = %[—35 +97+ 5/2]

@ Letda=i+j+kand b=7i+2j+3k

. vector perpendicular to G and b is Gxj

63.

64.

65.

—_ = =

= 2+x)i +(x-3)j-5k

axB =2+ x)? +(x=3)2 +(=5)% =7

== a1 x? 4 dxt 2 +9-6x+25

_\2x?—2x+38 = 2(x2—x+l 1381
4 2

(@) Since, G, b and ¢ are three unit vectors

lal=|b|=|c|=1
D
Then, a><(b><c)=zb
I
(a-c)b—(a-b)c = Eb

1 -
c. o =—anda-b=0
acTy a

I 1 T
lal||c|cosB :Eand|a\|b\cos(x=0

= B=60°and 0.=90°
Hence, [o.— B| = [90° — 60°| = 30°

@ v |axéfP=|af|ef —(aé)
= |-b[=2|¢P-16 =3=2|¢[*-16

19
= |éf=75

EBD 83
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66. (b) Suppose angular bisector of 4 meets BC at D (x, y, z)
Using angular bisector theorem,

4B _ BD = @+28=-2b = (G+2c)-(d@+28) =(-2b)(-2b)

AC DC

68. () - d+2b+2¢=0 [Given]

= G-G+4C-C+4G-C=4b-b = 1+4+4d-¢=4

BD \(4-2+(7-3)+ (8—4)° -1
e =d-é=—

DC \J(4-2)2+(T1-57+ (87 4

~ [22 4 4% 4 42 _6_, |ﬁ-6|2+|a><6|2:1 (a is unit vector)
222242 3

= i+|a><5|2=1
16

A(4,7,8)

Ji5

_ . 15
|a><c| = = |ﬁ><E|:—
4

16

69. (o) Given:d=2i+]j-2k, b=i+]
= |d|=3

axb=2i-2j+k

|axbl=v22+22+12 =3

We have (dxb)x¢=|axb||c| sin30n

B(2,3,4) D(x,y,z) C(2,57) - \(gxf))xa\:3|5|% 23:3\5\%
So.D (x.7.2) = ((2) @+0Q) @) +HE) LJE|=2
2+1 2+1 NOW‘E—5|=3
Q)M+ (4)J On squaring, we get
241 = [¢f +fif ~288=9= 4+9-2a5=9
D(ey.s) = [g%%) = dc¢=2[-ca=4c]
. _ (Baa |GG+ D[+
Therefore, position vector of point P:§(6i + 13/ + 18k) 70. ®) b= 1 - ND Lﬁ J
67. (@) d=i+j+k=|d|=3 C3G+)) 3G+
& é=j-k=|¢\2 2x\2 2
Now, @xb=¢ (Given) bi+b2=0b
11z . - - . A A3 A A
= ||| sin6 =[c| = b= b -k =G4S+ )
= |a|[p|sin0 =2 il 3. 3.
- = |bh=—=i+=j+4k
Also a-b =3
= [a][p| cos0 =3 ] PR
Dividing [i] by [ii], we get o 3 3
2 ) \/E & blxb2 = 5 E 0
tanf= — .. sinf= —
3 Vi1 303
Substituting value of sinf in [i] we get ) 4
~ 2
\/§b£:\/§ o 2 A ”( 9 9)
by xby =i(6)—j6)+k|l——+—
||\/ﬁ = bixby = i(6)=j(6)+k| -+
=YL G-l
\/g 2
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71. () Let; dj =8 —6]+0k & dy =3{ +4] 12k 75. () LHS= (axb)[(bxe)x(exa)]
Pjok = (axb).[(bxc.a)e—(bxcc)a]
jdyxda| =8 ~6 0 |=[72] ~(-96) j + 5O0K] — @xb)lBeale]  [Bxec=0]
3 4 -12

72.

73.

74.

= |d, xdy|=+16900 =130
1 1
Area of parallelogram = Eldl xd,|= > 130=65

® axa;xa):g(m)
G 5L

3(5'5)6—(5-5)5=—b+—

On comparing both sides

5-5:——3:cos9:—£
2 2

[+ aand bareunit vectors]

where 0 is the angle between aand b
5w

0=" 77.

© 6(;x5)@=%|5||5|5

= —ox@xb) - 3l

= —{cB)i+(ca)b = S[f]qfa

=~ [olcosoa+(ca)6 = 5 f|jda

-+ a,b,c are non collinear, the above equation is
p0551ble only when

—cosb = 3 and c.a =0
= cosf= —\/5_
242
= sinf= = ;0e Il quad
@) |£+B| =3
angle between a and b is 60°.
axbis L' to plane containing a and b

c=a+2b+3(axb)

c= \/|a|2 +4|B|2 + 2.2|£|2 cos60°n1 +3(a[b[sin 60°n2
+3a| B[ sin 60°n2

n 17 no

|6|2 =(1+4+2)+9X% = |E|2 —7427/4=55/4

2|E|:J5_5

76.

78.

=[a bel(axb.c)=[abel

=[Zz><l; bxc Esz]:[Zzi)E]z

SoAr=1

(© Let ¥ =3 —-6j—k, 5 =i+4j-3k and
7 =3-4j-12%

ij ok
Now, ¥xy =[3 —6 -l = 227/ +8]+18k
1 4 -3
Projection of Xxy on 7 = %
z
22(3)+8(—4)+18(-12)  —_182
B Jo+16+144 =T 4

Now, magnitude of projection = 14.
@ Let, &= ai +bj+ck
Given, & x (i +2j+5k) = 0

i

=0

o =

= |a
1 5

= (5b-2¢)i —(5a—c)j+(Qa—b)k = 0 +0]+0k

Comparing both sides, we get

5h—-2¢=0;5%a-c=0;2a-b=0

or 5h=2c;5a=c;2a=b

Also given |¢ |2: 60 = a’ +b*+c% =60

Putting the value of b and ¢ in above eqn., we get

a* +(2a)* +(5a)* = 60

= a® +4a® +254* = 60 = 3042 = 60

a=2

a= i\/z;b: 2\/5;02 5«/5

Now, & = ai +bj +ck

L ¢ = 2i + 2]+ 52k

Value of ¢.(=7f +2]+3k) is

(\/Ef+2x/§}+5\/512).(—7f+ 27+ 3I€)

= W2 +42 41542 = 1242

e n N A n n
@ a=2+]-2%kb=i+]

N~

N
= |a|=3
T
and axb=[2 1 -2(=2i-2j+k
1 1 0

EBD 83
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79.

80.

81.

82.

83.

mM-481

- -
|axbl=v4+4+1=3

- o -> -
Now, | c—a|=2v2 = |c—a > =8

e
=|c—-al.(c-a)=8

>, 2, - >
=lcl"+|lal"-2c.a=8

- -
=lcP+9-2]c|=8

- ) -
=>(c|-D)"=0=|c|=1

> > > > > o> 1
.'.|(a><b)><c|:|a><b\|c\sin30°:3><1><5:

N | w

© (Ixd-b)yi+(jxab)j+(kxa-b)k

=(-axb)i+(j-axb)j+(k-axb)k
(axb-¢=ad-bx7)

= (@xb)i +(axb)j+(axb)k = dxb

(¢) Statement - 1

The vectors @,b and & lie in the same plane.

= a,b and ¢ are coplanar.
We know, the necessary and sufficient conditions for

three vectors to be coplanar is that [ghc] = 0
ie a-(hxé) =0

Hence, statement-1 is true.

®) Letu=j+4k,v=7-3k and

w=cosOi +sin 0

;
Now, uxv=[0 1 =i(-3)-j(-4)+k(-1)
0

— O ~o

-3
= 3i+4j—k

Now, (;l X ;)Vv = (—3f+4} - I:r).(cos 0 + sinej)
=—3cos0 + 4 sind
Now, maximum possible value of

|-3cos0+4sin 6| = \[(—3)2 +(4)2 =25=5

(a) Statement-1
Points (1, 2, 2), (2, 1, 2),(2,2,z)and (1, 1, 1) are coplanar
then z= 2 which is false.

1 -1 0
1 0 z=-2/=0
0 -1 -1

= 1:z-2)+1(-1D)=0=z=3
Statement - 2 is the true statement.

(@) Since a=i-2j+3k,b=2{+3j—k and

c= }»f+j+(2k—l)l€ are coplanar

84.

85.

86.

87.

therefore [a b ¢]=0

1 2 A
ie,[-2 3 1 |=0
3 -1 2h-1

=  1(6A-2)-2(—4r—1)+M(-T7)=0
= (6A-2)+8A+2+2+2X—-9A=0
= TA=0=>A=0

(¢) Giventhat b #0, G.d =0
Now, b x&=b xd

= ax(bxé)=ax(bxd)

= (a.¢)b—(a.b)é =(a.d)b—(a.b)d
= (@.b)d =—(ac)b+(ah)

@ (2a-b).((@xb)x(a+2b))

= (2d-b)-((@xb)xad+2@xb)xh)

= (2a-b)(a.a)b—(a.b)a+2(a.b)b —2(b.b)a)
= (2a-b)b-0+0-2a)

From given values we get

Gbh=0andb.b=1

= —4adi-bb=-5

(d Given that

G=bxd =b.i=b(bxd)= b.c=0

N (blf+b2}'+b3l€).(f—1—k =0,

where b :b1{+b2}+b3]€

b—by —by=0 i)
and a.b =3 => (j—k).(byi +byj +byk) =3
= b2 —b3 =3

From equation (i)

bl :b2 +b3 = (3+b3)+b3 :3+2b3

b =(3+2by)i +(3+by) ] +bsyk

From the option given, it is clear that b5 equal to either
2or 2.

If by =2 then b = 7{ + 5 +2k which is not possible
If by =2, then b =—f + ]2k

d -- u,v,w arenon coplanar vectors
" [ﬁ, v, Vv] =0
Now, [Bﬁ,pﬁ,pfv] —[pﬁ,pfv, qﬁ]

—2w, gv, qu|=0
[ ]
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88.

89.

90.

91.

= 3p2 [ii,\"}, v"v]qu [17, vT/,ﬁ]

—2¢*[ W, ¥,i]=0
= 3p[a, v, w|-pqli, v, W] + 2¢*[ii, ¥, W]
= (Bp*- pg+24%) [ii, ¥, w]=0

= 3p2—pg+2¢*>=0
([ u, v, vT/]=0)

¢ 14
= 202 +p*-pg+ T
2
7
= e (p-g) +G 0

= p=0,9=0,p=q/2
This is possible only when p =0, g =0

There is exactly one value of (p, g).
®) Givenda=i+j+k,b=i—j+2k and
E=x2+(x—2)}—ic

Given that ¢ lies in the planeof a and b ,then a, b and @
are coplanar

[abc]=0
1 1 1

ie. |l -1 21=0
x (x=2) -1

= 1[1-2x-2)]-1[-1-2x]+1[x—2+x]=0
= 1-2x+4+1+2x+2x-2=0
= 2x=4 = x=-2

() Given that [2ax3V|=1 and @ is acute angle
between # and 7, |a]|=1,|V|=1

= |2ax3v|=6]u]||v]||sinO] =1
= 6]sinf|=1 = sinezé

Hence, there is exactly one value of 0 for which
24 x 3V isaunit vector.

@ (@xb)xc=ax(bxe),ab#0,b.c#0
= (a.c).b—(b.c)ya=(a.c).b—(a.b)c

= (@b)c=(b.0)a = alc.

(d) Given that

Ez’zf—/@, I;=x2+}+(l—x)l€ and

5=yf+xj+(l+x—y)/€

1 0 -1
[@bcl=a(bxd)=|x 1 l-x

y x l4+x-y
:l[1+x—y—x+x2]—[x2—y]

92.

93.

94.

=l-y+xt-xP+y =1

Hence [Zz b EJ is independent of x and y both.
® Let G=ai+a)+ask
b=bji+byj+byk

c =c1i+c2j+c3l€
Given that

[x(mB) 22b xé]z[a b+e b]

May+b) ray+by) A(az+bs)
=| A% A%b, A2by
)\.Cl 7\.C2 }\.C3
q a a3
=b1+C1 b2+C2 b3+C3
by by by
a1+bl a2+b2 a3+b3
=2y by b
q (59) a3
a a as
:b1+C1 b2+C2 b3+C3

by by by

R — R —R, in Istdet.
and R, — R, — R3 in 2nd det.

aq d @ q @ A
=AMy by by =g o o

a ¢ | |h b b
>t =1
Hence A has no real values.
(¢) Leta :xf+yf+zE
axi=z—yk é|ﬁxf|2 =y?+22
Similarly, |¢7 x ]|2 =x?+z%and |ﬁ ><l€|2 =x?+)?
Adding all above equation
= |axif +|ax i +[axi[
= 2(x2 +y2 +22) =2|5|2
(@) Given that (szl;)xE:§|l;HE|ﬁ
Clearly g and b arenon collinear
:(5.5)5—(5.5)a=%|13|\5|a
Comparing both side.
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[0 is acute angle between b and ¢l

95. (©) @@+V-w).(@—-V)x(@V—-w)
=U+V—W).(UXV—UX W=V XV +VXW)
=@U+V-w).Uxv—uxw+vxw) [vxv=0]
= .U x V) —u.(i X W)+ u.(v x W)+ v.(i xV)
V(U X W)+ V.(V x W) — Wt x V) + w.(il x W) —w.(V X W)
We know that [d, @, b]=0
=u.(Vx W) —v.(i x w) —w.(t X V)
= [uvw)] +[Viwid)] - [widv] = u.(V x W)

96. (b) Normal vector of the face OAB

=0AxOB =

k
=ABxAC=|1 -1 2|=i-5]-3k
1

Angle between the faces = angle between their normals

:Q or 0=cos ! Q
35 35

5+5+9
V35435
97. (@ Giventhat #.7=0andV.i=0

= 7 isperpendicular both u and v,

cosO =

A Uuxv
n=-—]""—1
la || v]
i j k
1 1 0
1 -1 0 =2k

|@.4| = |G +2+3k).(—k)| = |-3| =3

98. (¢) Letd+b+C=7.Then Gx(d+bh+¢)=ax7

[ axb=cxal
Similarly 5 x7 =0 & ¢x7=0
Above three conditions can be hold if and only if 7 = 0

99.

100.

101.

102.

103.
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(b) Wehave axb =03 -5 0| —39f=¢
6 3 0

Also |a|=/34,|b =45, |c|=39;
la || b ¢|= 34 :45:39.
(@) Giventhat G,¢,5 form aright handed system,
PGk
1

k
G=bxi= 0=z —xk
z

- o =

y
@ [axb bxc c¢xa]
— (axb). {(Bxé)x(Esz)}
“ax(bxc)=(a-c)b—(a-b)c
=(c—1x5)-{(%«5)2—(ﬁ.2)(})} (where m=bxc)
={(axb)-c}-{(a-(bxc)} =[a bl =42 =16 .

B3

®) Since, 5~B:|a|\5|cos%=4x2x7:4\/§.

We know that, (5x1§)2 +(Zz~5)2 :|Zz|2|5\2
— (axb)’>+48=16x4

— (axb)* =16
(@) Let B be the top of the wall whose coordinates will be
(a, b). Range (R)=c¢

u, B(@b)

b
o

«<—a—>p

B lies on the trajectory

2
1 X
y=xtano — —g - 5
u Cos o
1 a*
= b:atan(x——gﬁ
u Ccos o

-~ bmatma[1 8]
2u” cos” atana

a
=atano | 1— 3 -
» sino
~——cos”a.
L g cosal
a
o0 ¢
=gtan 2 94i
o u”.2sinocosa
L g
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104.

105.

a
[ —
=atana w?sin 20
g
( 2020
=atana[l_ﬁ} - RZMJ
R g

= b=atana [l—ﬁ}
(&

= b=atana. (C_aj
C

bc
a(c—a)
The angle of projection,
bc

a(c—a)

&) A\

= tanqg =

o = tan™!

InAABC
© 132 =52+122= 4B?=AC*+BC?
= ZACB=90°

M is mid point of the hypotenuse 4B, therefore M4 = MB
=MC

= LA=ZACM =6

Applying Lami’s theorem at C, we get

n L 13kg
sin(180—0)  sin(90+6)  sin90°
= T,=13sin@and T, =13 cos 0

5 12
Ty =13x— T, =13x—
= 1 ><13 and T, ><13

= T,=5kgandT,=12kg
(¢) Given that: Force P=Pn,Q=3n,resultant R=Tn &

P =Pn, Q' =(3)n,R=19n

We know that R2 = P2+ 0% + 2PQ cos o,

= (12=P2+(3)2+2xPx3cos a

= 49=P2+9+6Pcosa

= 40=P*+6Pcosa. o @)

2
and (V19) = P2+ (-3)2+2Px 3 cosa
= 19=P2+9-6Pcosa

= 10=P2—6Pcosa (ii)
Adding (i) and (i) 50 =2P?
= P2=25= p=s5n.

. (@ Weknowthat h= %gt2

and h+ 400 = %g(t+4)2

LLLLLL1y1rid

h
?Q(t)
400m
Y e P(t+4)
Subtracting, we get 400 = 8g + 4gt

= t=8sec
h:%x10x64:320m
.. Required height=320+400 =720 m

. () Lettwo velocities # and u at an angle 6 to each

other the resultant is given by

R2=u2+u?+ 2u? cos® = 2u? (1 + cos 0)

0

= R*>=4u”cos’0/2 or R= 2ucos§
Now in second case, the new resultant AE (i.e., R")
bisects /CAB , therefore using angle bisector theorem
in AABC , we get

AB BE u ul2

22 22

AC EC R ul/2

0
2ucos—=u
= 2

6 1 0
cos—=—=cos60° —=60°
= 2 =3

\S]

or 0=120°

EBD 83
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108. (d) According to question F'=3F cos0 and 1245 17
F—3Fsin6 F .. Average speed = 14
3F 2,22
= F'=22F Average velocity = % = %
= F:F':3:242. F  114. (d Let /isincentre of AABC.
109. (b) LetAand B be displaced by a distance x then Change . 1A, IB, IC are bisectors of the angles 4, B and C.
in moment of (4 + B) = applied moments B C

A
ZBIC =180————=90°+— etfc.
Now D) 2ec

=(A4+B)xx=H =>x=

A+B Applying Lami’s theorem at /
110. (d) As per question u cos 60°=v cos 30° A
(as horizontal component of velocity remains the same)
=>u- 1 v \/g or yv= !
5 2 V= 5 u
Y,
<>
A
30 N
u 438 R S & vcos30° Q o0+ 2
60° RN« B C
0 ucos60’ P _ (0] _ R

sin(90°+ ) sin(90°+§) sin(90°+£)
2 2 2

111. () For same horizontal range the angles of projection

t b dTE o P'Q’R—cosA'cosB'cos
must be o and - = :Q:R= 5 % 3
_ 2usina Q) 115. (c¢) Since, the moment about A4 is zero, hence F passes
h= g through A. Taking A as origin. Let the line of action of force
) (n ) F be y=mx. (see figure)
2usin| ——a
_ 2 _ 2ucosa (i) R
= - Moment about B = [FI=9 ....(1)
£ & 1+ m?
Squaring and adding eqn. (i) and (i), v
2 2 4u
tl +t2 =
g2 C(0.,4) >
112. (@ Given v= im/s, component along OB
(y = mx)
1 1
vsin30° 4 9 \/g 2
T sin(45°+30% 311 8 A B(3,0)
22 Fl=16
113. (d) Time taken by the particle in complete journey Moment about C= /1 +m? [F16..2)
7= 2+ 5 —4hr Dividing (1) by (2), we get
4 5 3 ~
m==—=|F|=5N.
/’“ 4
o A 116. (¢) Let forcesbe Pand Q.then P+ Q=4 (D)
and P?+Q? =32 (2)
, 5km Solving eqns. (1) and (2), we get the forces
7) )
L2+£)N nd L2—£JN
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117.

118.

119.

120.

(d Resultant of forces
F=4i+]-3k+3+]—k=7i+2] -4k
Displacement

d=5+4]+k—(+2]+3k) =4i+2] -2k

. Work done = F.d =28+4+8 =40

(@) Let B betheinclination of the plane to the horizontal
and u be the velocity of projection of the projectile

u2

We have R, = = m

— %  and R,
g(1+sinp)

Adding above equations

2
e L {Rﬂ
5 Ry, R,R,arein H.P.
(@) Let the two velocities be 7 = ui and
¥y = (ftcosoz)f+ (ftsino)j

ft

(03

pr

Relative velocity of second witLl respect to first
V="V, =V = (ftcosa—u)zA'+ftsin0L }

= |17|2 =(ftcosa —u)2 + (ﬁsinoL)2
=f2t2 +u’— 2uft coso

For |\7| to be min and max. we should have

dvf 2
7z0:>2f t—2uf cosa =0
- , _ucosa
7
dzhf 2
Also—5—=2f"=+ve
dr’

5 UCcosa
- |v| and hence |v| is least at the time

(@ Given that the stone projected horizontally. For
horizontal motion,

Distance = speed x time = R = ut
and for vertical motion u

)
h=0xt+—gt
2g

R

121.

Weget R=u % (D)
g

When the stone projected at an angle 6, for horizontal and
vertical motions, we have
u

0

R-
R=ucosOxt (2

and h=-usinOxt+ %gt2 -(3)
From eqns. (1) and (2) we get

2

u —h:ucosext
g
1 /2h

= ¢= =
cosO\ g

Putting the value of ¢ in eq (3) we get

usin® [2h 1 2h
h=——— |—+—¢g
cosb g 2 gcoszﬁ
h=-u /%tan9+hsec26
g
h=—-u /%tan9+htan29+h
g

tan’ 0 —u itanG:O;.'. tan0=u 2
hg hg

(@ Let the body travels from A4 to B with constant
acceleration t and from B to C with constant
retardation 7.

| X f y |

A t, B t, C
If AB=x, BC=y, time taken from 4 to B = ¢, and time taken
fromBtoC=t,, thens=x+yandr=¢+t,
For the motion from 4 to B

V=t 125 =02 =2/ (v u=0)

L |
= 27 (1)
and v=u+ft =v=fi
%
= H=— (2
.
For the motion from Bto C
vV =u?+ 2fs
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122.

2
= 0=2-2ry = y= z

-
and v=u+ft = 0=v-r1,
v
= hH=-
-

Adding equations (1) and (3), we get

R R
7 21 f r
Adding equations (2) and (4), we get

1 1
t1+t2:V —+—|=t
r

= t=,2s [% + %j

(© R?>=P*+0%+2PQcos6

When O and R are doubled

4R* = P? +40Q” +4PQcos

When Q is reversed and R is doubled
4R?* = P? +0* —2PQcos0

Adding (1) and (3), 5R* =2P% +20?

= 2P? +20° -5R* =0

Applying (3)x2+(2), 12R? =3P* + 60
= 3P?+60> -12R?> =0

From (4) and (5)

P2 QZ R2
24+30 24-15 12-6
P2 Q2 R2

———orPZ:Q2:R2=2:3:2
6 9 6

123. () Weknow that G=7 x ; |G| = |7 p|sin®

|ﬁ| = ||| p| cos ©

[ $in(90° + 0) = cos e]

-0

(D)

-

~0)

)

.5

124.

125.

126.

G:|F||Z7|sin9
H:|F||13|cose
x =|7|| p|sin(0 + o)
From (1), (2)&(3), x=Gcosa+Hsina.
d F=F+F=7i+2j-4k ~
d = Positon Vector of B — Position Vector of 4
=4i+2j-2k
W =F.d=28+4+8=40 unit
(b) From figure ZTOW=180-0; LROW=20 ,
ZROT=180-6

Applying Lami's theorem ath.
r R W
sin20  sin(180—0) sin(180—0)
= R=Wand T=2Wcos
(@ Giventhat P+ Q=18
We know that
P2+ Q% +2PQ cos o.= 144
QOsina
P+ Qcosa

tan 90°=

= P+Qcosa=0
From (2) and (3),
Q> -P>=144=(Q-P)(Q+P)=144
144
_p=—""-8
Q 18
From (1), On solving, we get 0= 13, P=5
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