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PROPERTIES OF VECTOR PRODUCT ¢ xé —s veclor

(x) Moment ¢ ¢

(mut a point Moment=r x I
Where r be the position vector of any point P
and F be the force about the point O.

(b) About a line The moment of a force F acting
at a point P about a line L 1s a scalar given by
(rx F)-a
mre,gis a unit vector 1n the direction of the
line, and OR =R, where O i1s any point on the
line.
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. Consider the following in respect of

moment of a force :
1. The moment of force about a NUMcnf = @X

point is independent of point of 1‘\
application of force.

f‘B\L

/The moment of a force about a
line is a vector quantity.

f )
Which of the statements given above

is/are correct 7 | T X F/’
(a) 1 only

\’Qba/ 2 only | /r;

(c) Both 1 and 2
(d) Neither 1 nor 2

!
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SCALAR TRIPLE PRODUCT

The scalar triple product of three vectorsa,bandcis -7 9 -
[a b C]. /\ [/ («é xC
or [ab C]: a.(bx C) = gcafa)’ AAAANA
and c=c¢l+c)+ ¢k then

a 0y O3 é .

[ab c]= bl>(b2 b, :1—0,(40?63_.4364) ‘6"3(,03' 30'/)
= - - ‘ ~A—
- - T 3 ( "2 — 72 /)
— N

( defwm;mnf)
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PROPERTIES OF SCALAR TRIPLE PRODUCT

(i) The value of scalar triple product does not depend [ a b C/] -
—supon the position of ;1\01: and cross. — f =) eﬁ) @ 0
4 a@xc)z(axb\)/-c a+(bxc
ii) If &, b, eare cyclically permuted the value of scalar _ = /=
‘L ) product rema?ifns san?el? = b (C X0 )\[é ¢ “J
The change of cyclic order of vectors 1n scalar triple <) [*9 A Z
duct chan the sign of the scalar but not the = ¢ (d
produ ges the sign of the s ot the \/[ca[i]
magnitude.
l.e., Jabc :\[fbca] [ga b]
and la b c] }b cba] ?O(sz -0

(ii1) The scalar triple product tﬁ(three vectors 1s zero, if \J
any two of them are equal. ~

(iv) The scalar triple product of three vectors 1s zero, if

two of them are parallel or collinear.
~— -_ N
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PROPERTIES OF SCALAR TRIPLE PRODUCT

(v) If three vectors a, b and ¢ are collinear, then
abc]=0._-r

(vi) [a be+d]=[abc]+[abd]

(vii) a+bb+cc+a =2[ab c]

(viii) [a—bb-cc—a]=0"

N

(ix) _a><bb><cc><a_:[a]:)c]2

(x) Volume of parallelopiped = [a b ¢] where a, /

and c are adjacent sides of parallelopiped.
N

Pxb | - allel!,
/axb/, area o/par mnq
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VECTOR TRIPLE PRODUCT

If a,b and ¢ are three vector quantities, then
a X (b X ¢)represents the vector triple product and 1s given

by
ax(bxec)=(@-cb-(a-b)c / j
; © B

"
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PROPERTIES OF VECTOR TRIPLE PRODUCT

(i) The vector triple product ax (b xe¢) 1s a linear
combination of those two vectors, which are W1th1n
brackets.

(ii) The vector r= ax(b X ¢) 1s perpendicular to a an/(\fl % 1\
lies in the plane of b and c. — /

(iii) Vector triple product is a vector quantity. / < 5xC )/ /

(iv) a x (b X c)i(a&)x J

N A—n A
A
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Q)If 7 =hi+2j+k, @=f+(2—l)}+2£ are such that /*"7/ 7/Y’Z/

7| >|7|, then A satisfies which one of the following?

— (5] 7 o[

(a) A=0only (b) A=1
) A<l V@ff) A>1 /)1¢57 K/‘/)\—l—?
— ’.\ -
+ —
Y, = Al «2/ K ) £y —Ypr +9
[5] - e veie = In*5 47
/7] d

VP et 1ry-tatN tY
ZJ’A’L’H) +7
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Q)If 7 =Ai+2j+k, ,=i+(2=A)j+2k are such that

, then A satisfies which one of the following?

7| > %

(a) A=0only (b) A=1
(c) A<l1 (d A>1

Ans: (D)
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Q)If Ei|=2, ‘5 = 5and ‘&'xgl:S, then what 1s the value of

a-b? -
(@) 4 S 6 \
) 8 (d) 10 (A"-
7 5 - abcoco
ANAA—

1
- 4
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Q)If |d|=

G-b9
(@) 4
© 8

Ans: (B)

‘b‘ 5and ‘a xbl 8, then what 1s the value of

(b) 6
d 10
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EXAMS

Q)Let 3 and |, be twounit vectors and o be the angle between

them. If (a+b) is also the unit vectors, then what is the

-
value of a? /(E,,+qu’-: QQ"/‘ LZ £ ,,?(a(?. b )
r i -
@ - ®) 3
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Q)Let 3 and | be twounit vectors and o be the angle between

them. If (a+b) is also the unit vectors, then what is the

value of a?

@ ® 3
27 T

© 3 @ -

Ans: (C)
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Q) If xi+yj+zﬁ isa unit vectorandx : y: z= ,f3:2:3, then

ya
what is the value of z ? (\/gk))’_(. (a’(k)z‘/‘ /3/() =/
2
@) ‘% (b) 3 k24 gkt k"
3 “kz’/
— d) 2
; (@ ol ot
N XLy KX ‘:\/;1-?'.5 Z y



NDA 2 2024 LIVE CLASS - MATHS - PART 2

Q) If xi+yj:+zl; isa unit vectorandx : y: z= ,f3:2:3, then

what 1s the value of z ?
(@ ¢ (b) 3

d) 2

Ans: (C)
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Q) Which one of the following is the unit vector

perpendicular to the vectors 4+ Zj and ~—-3i+23 ? 41 + Qj =0
i+ : i— j 31 44 ”Q =0
(a) 2 (b) \/5 — —

-0 = ()
y i+j+k ,Ad
\}%k () \/5 7 - K_k

"?’ + "'K/( Kef S
o] g 15k (1)

7 4/*"‘/)

d o
1 (-37 +2] ) =0
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Q) Which one of the following is the unit vector

perpendicular to the vectors 4i + Zj and —3i+ 2] ?

-y -~ ) -
L

i+] i—]
(a) N (b) N

n i+j+k
© k (d) N

Ans: (C)
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Q)A force F =i +3] + 2k acts on a particle to displace it
from the point A(f 4+ 25— 312) to the point B(Sf — 7 +5k).
The work done by the force will be

(@) 5 units (b) 7 units (c) 9 units (d) 10 units

AR PYA
(17 osk) (014 )

a/isf»/aceMu»F =
AR
R O B 3/ + gk

o

Work dme = F 2 Y
a4
/

>
&
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EXAMS

Q)A force E =i+3]+ 2k acts on a particle to displace it
from the point A(f 325 — 312) to the point B(3§ — i+ 512).
The work done by the force will be
(@) 5 units (b) 7 units (c) 9 units (d) 10 units

Ans: (c)
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Q)If| a|=3,| b|=4and| d — b| =5, then what is the value of
|a+ b|?
(a) 8 (b) 6 (c) 5v2 (@5

\ E
v 3
_’

\ =

—,

\

O‘(«) f'

- ~~— -~
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Q)If| a|=3,| b|=4and| d — b| =5, then what is the value of
|a+ b|?
(a) 8 (b) 6 (c) 542 (d)5

Ans: (d)
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Q)If the magnitude of the sum of two
non-zero vectors is equal to the
magnitude of their difference, then
which one of the following is
correct?

(a) The vectors are parallel
The vectors are perpendicular

(c) The vectors are anti-parallel
(d) The vectors must be unit vectors
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Q)If the magnitude of the sum of two
non-zero vectors is equal to the
magnitude of their difference, then
which one of the following is
correct?

(a) The vectors are parallel

(b) The vectors are perpendicular
(c) The vectors are anti-parallel

(d) The vectors must be unit vectors

Ans: (b)
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Q)If | G |=4,|5 |= 2 and the angle between & and b is /6

then kr}' x b f 1s equal to
@ 43

-

© a
(247" <a/)9/°ne)z

(b) 16
(d) none of these

o 0%2 3/0’1)9'( _%:)

= 4530 2

\)

A/
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Q)If | G |=4,|5 |= 2 and the angle between & and b is /6

then (dxb )2 1s equal to

(@) 49 () 16
(©) Z (d) none of these

Ans: (b)
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Q)lf r = xf+yj+zl€, then what is i‘(:+j+l€) equal to ?
(a) x (b)x + y (C)—(x+y+z)$9/)(x+y+z)
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Q)lf r = xf+yj+zl€, then what is f(;+}+12) equal to ?
(a) x (b)x + vy C)—-(x+y+2d)(x+ y+ 2

Ans: (d)



NDA 2 2024 LIVE CLASS - MATHS - PART 2

Q)The vectors AB =37 +4k & AC=5; 27+ 4%

3

(o

are the sides of a triangle ABC. The length of the median

through A 1s

(@) /288
N
Y uk

)

b )
—9
medion = /AD
Lm(fH\

® 18

0,0,0

a 2k
97 ,Qj'f’qk

)

© 72

@ 433

A

p.—,(3+5‘ 0 -7
)

|
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Q)The vectors AB =3i +4k & AC=5] - 27+ 4%
are the sides of a triangle ABC. The length of the median
through A 1s

@ 288 ® 18 (© 72 @ 433

Ans: (d)
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Q)The volume of the parallelopiped whose sides are given by

OA=2i-2j, OB=i+j -k, OC =3i —F, is ‘ = '/—7'/'0

i 7 5 [aéc,] 5 ;@)

@ - ©) 4
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Q)The volume of the parallelopiped whose sides are given by
OA=2i-2j, OB=i+j -k, OC =3i —F, is

4
@ o ® 4

2
(© = (d) none of these

Ans: (d)
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Z’
SN 7.5 = 8(1)-50)

Q)If @ and b are two unit vectors such that a+ 2b and

54 —4b are perpendicular to each other then the angle - 6

K between g and b is a=/ a
@) 45 ®) 6 b \

\ i 1 1 2 al:(‘ﬂﬁ@ 7L
(© cos ;] @ oos(Z] 3

Fal 4 éfnl?* 8520 | .1 o8 = L

AL T 3
22 - 2.7 = 8b -5 wSeao‘L
b
e-»
(dﬁf-ﬁ).(@;—‘?‘é) =0 0 = 6o°
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Q)If @ and b are two unit vectors such that a+ 2b and

54 —4b are perpendicular to each other then the angle

between g and b is
(a) 45° (b) 60°

(©) COS_I[%] (d) cos -1 (%]

Ans: (b)



NDA 2 2024 LIVE CLASS - MATHS - PART 2

Q)Let 7, v and w be vectors such that # +v +w=0.If

27| =3,|¥|=4and |W = 5, then ii. + V. + Wi is

@ 47 ® -25 (© O @ 25
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Q)Let 7, v and w be vectors such that # +v +w=0.If

27| =3,|¥|=4and |W = 5, then ii. + V. + Wi is

@ 47 ® -25 (© O @ 25

Ans: (b)
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Q)If a and b are unit vectors and 0 is the
angle between them, then what is

sin® (g) equal to?
a + b} |a - b}
(a) 2 (b) 2
2 2
(C)|a+b| (d)|a—b|

2 2
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Q)If a and b are unit vectors and 0 is the
angle between them, then what is

sinz(g) equal to?
a + b’ yla =B
(@) 2 (b) 2

|a + bl a - b*
©)— @) —

Ans: (b)
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Q) The scalar 4 .(§+ 6}) X (?4)+ B+ 3) equals :

@ 0 ® [4 B Cl+[B

© [4 B 3] (d) None of these

- =

C A]
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Q) The scalar 4 .(§+ E'}) X (?4)+ B+ 3) equals :

@ O ® [4 B Cl+[B C 4

© [4 B 3] (d) None of these

Ans: (a)
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Q) What is the moment about the point i+2j+3k, of a

force represented by i+ 3 +k, acting through the point
~ 21+ 33’ +k?
@ 2i+]+2k ) i-j+3k

© 3i+2j-k (@ 3i+j-4k
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Q) What is the moment about the point i+2j+3k, of a

force represented by i+ 3 +k, acting through the point

—2§+33+E?
@ 2i+]+2k ) i-j+3k
© 3i+2j-k (@ 3i+j-4k

Ans: (d)



NDA 2 2024 LIVE CLASS - MATHS - PART 2

Q)If the vectors ai+aj+7k,i+k and yi+yj+Bk lie on a
plane, where o, 3 and y are distinct non-negative numbers,
then vy 1s
(@) Arithmetic mean of oo and 3
(b) Geometric mean of aand [3

(¢) Harmonic mean of ooand 3
(d) None of the above
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Q)If the vectors ai+aj+7k,i+k and yi+yj+Bk lie on a
plane, where o, 3 and y are distinct non-negative numbers,
then vy 1s
(@) Arithmetic mean of oo and 3
(b) Geometric mean of aand [3

(¢) Harmonic mean of ooand 3
(d) None of the above

Ans: (b)
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Q)If |a|=3,|b|= 4, then for what value of 1is (a+ Ab)

perpendicular to (a—Ab) ?

3 4
(a) 2 (b) 3

9 3
(©) e (d) 3



NDA 2 2024 LIVE CLASS - MATHS - PART 2

Q)If |a|=3,|b|= 4, then for what value of 1is (a+ Ab)

perpendicular to (a—Ab) ?

3 4
(a) 2 (b) 3

9 3
(©) 1e (d) 3

Ans: (a)
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Q)If the vec_tors_f{ and A are parallel to each other, then
what is kKK X A equal to ?

() kA (b)0 (c)— kA (d) A
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Q)If the vec_tors_f{ and A are parallel to each other, then
what is kKK X A equal to ?

() kA (b)0 (c)— kA (d) A

Ans: (b)
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Q) If the vectors —f—2x}—3y}€ and f—3x}—2y£ are
orthogonal to each other, then what is the locus of the point
(%, »)?
(a) astraight line (b) anellipse
(¢) aparabola (d) acircle
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Q) If the vectors —f—2x}—3y}€ and f—3x}—2y£ are
orthogonal to each other, then what is the locus of the point
(%, )?
(a) astraight line (b) anellipse
(¢) aparabola (d) acircle

Ans: (d)
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Q) If the magnitudes of two vectors a and b are equal then
which one of the following 1s correct?

(@) (E + B) 1s parallel to (5 — B)

(b) (5+E)-(E_i—|;):1

(c) (5 + B) is perpendicular to (5 —~ 5)
(d) None of the above
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Q) If the magnitudes of two vectors a and b are equal then
which one of the following 1s correct?

(@) (£+B) 1s parallel to (5—5)
(b) (5+E)-(E_i—|;)=l

(c) (5 + B) is perpendicular to (5 — B)
(d) None of the above

Ans: (c)
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Q) If B is perpendicular to both ¢ and y where o =k and
:,; =2i +3j + 41::, then what 1s B equal to?
@ 3i+2] (b) —3i+2]

(©  2i-3] (d) —2i+3]
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Q) If l§ is perpendicular to both ¢ and;,; where o =k and
:,; =2i +3j + 41::, then what 1s B equal to?
(@ 3i+2] b) —3i+2]

(©  2i-3] (d) —2i+3]

Ans: (b)
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Q) If the magnitude of a xb equalsto a b, then which one of
the following is correct?

(@) a=b
(b) The angle between a and b is 45°
(¢c) g isparallel to p

(d) g isperpendicularto p
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Q) If the magnitude of a xb equalsto a b, then which one of
the following is correct?

(@) a=b
(b) The angle between a and b is 45°
(¢c) g isparallel to p

(d) g isperpendicularto p

Ans: (b)
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Q) A force F :3?+4}'-3,e‘? 1s applied at the point P, whose

position vector 1s r =2 —-2_}‘ — 13k . What is the magnitude
of the moment of the force about the origin?

(a) 23 units (b) 19units

(¢) 18units (d) 21 units
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Q) A force F =3E+4}'—3f€ 1s applied at the point P, whose

position vector 1s r =2 —-2_}‘ — 13k . What is the magnitude
of the moment of the force about the origin?

(@) 23 units (b) 19units

(¢) 18units (d) 21 units

Ans: (a)
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Q)If two unit vectors f) and a make an angle

: : _ 1.
other, what 1s the magnitude of p —Eq ?

J3

(@ 0 ®) —

1
© 1 @ 7

% with each
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Q)If two unit vectors f) and Zi make an angle

: : _ 1.
other, what 1s the magnitude of p —Eq ?

@ 0 ©) @
1
© 1 @ 7

Ans: (b)

g with each
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Q) The points with position vectors 60i + 37,407 —8 j, ai — 52
jare collinear if
(@) a=-40 (b) a=40
() a=20 (d) none of these
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Q) The points with position vectors 60i + 37,407 —8 j, ai — 52
jare collinear if

(@) a=-40 (b) a=40
() a=20 (d) none of these

Ans: (a)
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Q) Let 7 and E be the position vectors of P and QO

respectively, with respect to O and I_p? = p, |§' |=¢ .The

points R and S divide PQ internally and externally in the

ratio 2 : 3 respectively. If OR and OS are perpendicular
then

(@) 9¢*=4g (b) 4p*>=9¢°
(c) p=4q (d) 4p=9q
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Q) Let 7 and E be the position vectors of P and QO

respectively, with respect to O and I_z_:f = p, |§' |=¢ .The

points R and S divide PQ internally and externally in the

ratio 2 : 3 respectively. If OR and OS are perpendicular
then

(@) 9¢*=4g (b) 4p*>=9¢°
(c) p=4q (d) 4p=9q

Ans: (a)
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EXAMS

Q) Let a, B, y be distinct real numbers. The points with position

vectors o + Bf — 'ylg, Bf + y}' + cx]g, yf + or.f + B!;:
(a) arecolliear
(b) form an equilateral triangle

(¢) form a scalenetriangle
(d) form aright angled triangle
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Q) Let a, B, y be distinct real numbers. The points with position

vectors o + 3 + 'ylg, Bi +vj + ok, Vi + 0y + B]E
(a) arecolliear

(b) form an equilateral triangle
(¢) form a scalenetriangle
(d) form aright angled triangle

Ans: (b)
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Q) What are the values of x for which the two vectors

x2—1)i +(x+2) j+x2k and2i —x ] +3k arecrthogonal ?

1
(a) Noreal value of x (b) x= Eand X =-1

1
(©) X=—5 andx=1 (d x=—-landx=2
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Q) What are the values of x for which the two vectors

x2—1)i +(x+2) j+x2k and2i —x ] +3k arecrthogonal ?

(a) Noreal value of x (b) x=—andx=-1

1
(©) X=—5 andx=1 (d x=—-landx=2

Ans: (c)
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Q)Let i, v and w be vectors such that # + v + w=0. If

—_— —

12| =3,|V|=4and [w| = 5, then #.¥ + V. + Wi is

(a) 47 by -25 ¢ O (d) 25
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Q)Let i, v and w be vectors such that # + v + w=0. If

—_— —

12| =3,|V|=4and [w| = 5, then #.¥ + V. + Wi is

(a) 47 by -25 ¢ O (d) 25

Ans: (b)
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Q)If 4, 5 and ¢ are three non coplanar vectors, then
(G+b+3).[(@+ D) x(a+72)] equals
@ 0 ®) [ab¢c]

—

(© 2[abé] d -[abc]

!
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Q)If 4, 5 and ¢ are three non coplanar vectors, then
(G+b+3).[(@+ D) x(a+72)] equals
@ 0 ®) [ab¢c]

—

(© 2[abé] d -[abc]

!

Ans: (d)
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%
Q) Ifthe vectors ¢, b and ¢ form the sides BC, CA and AB
respectively of a triangle ABC, then

e e e S T S
@ g.b+b.c+c.a=0 M) axb=bxc=cxa

R S e I JE S S
(C)a.bzb.czc.g (d) axb+bxc+exa=0
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%
Q) Ifthe vectors ¢, b and ¢ form the sides BC, CA and AB
respectively of a triangle ABC, then

e e e S T S
@ g.b+b.c+c.a=0 M) axb=bxc=cxa

R S e I JE S S
(C)a.bzb.czc.g (d) axb+bxc+exa=0

Ans: (b)
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—_—

Q)letg=i —k, b:x§+j+(l—x)i_c'and

C=yi +x + (1 + X —y)ié. Then [Eig E]depends on

(@ onlyx (b) onlyy
(¢) Neither x Nory (d) bothxandy
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Q)letg=i —k, 5=x§+}+(1—x)§and

C=yi +x + (1 + X —y)ié. Then [&'Z; E]depends on

(@ onlyx (b) onlyy
(¢) Neither x Nory (d) bothxandy

Ans: (c)
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Q)If @ and b are two unit vectors such that a +2b and

5a—4b are perpendicular to each other then the angle

between g and b is
(@ 45° (b) 60°
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Q)If @ and b are two unit vectors such that a +2b and

5a—4b are perpendicular to each other then the angle

between g and b is
(@ 45° (b) 60°

ool w e

Ans: (b)
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Q)Ifa'z(f-}-}-}-ig),a'.g:land &'xg:f

@ i-7+k b) 27
© i @) 2i

—J. then b is
—k
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QIf G=(G+j+k),ab=1and axb=]

@ i-7+k b) 27
© i d 2

Ans: (c)

—kA, then A 1is
"
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Q)If |G |=4,|5 |=2 and the angle between gand b is 7/6

then (dxb )2 1s equal to

(@) 49 (b) 16

© a (d) none of these
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Q)If |G |=4,|5 |=2 and the angle between gand b is 7/6

then (dxb )2 1s equal to

@ =R (b) 16
(©) : (d) none of these

Ans: (b)



NDA 2 2024 LIVE CLASS - MATHS - PART 2

Q)The vectors AB =37 +4k & AC =5} - 27+ 4%
are the sides of a triangle ABC. The length of the median
through A is

@ 4288 (® 418 (© 72 @ 433
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Q)The vectors AB =37 +4k & AC =5} - 27+ 4%
are the sides of a triangle ABC. The length of the median
through A is

@ 288 ® 18 (© 72 @ 33

Ans: (d)
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Q)Ifz and }, are unit vectors inclined at an angle of 30° to
each other, then which one of the following 1s correct ?

@ |a+b1 b) 1<a+bl<2

©) |a+bl=2 d |a+bp2
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Q)Ifz and }, are unit vectors inclined at an angle of 30° to
each other, then which one of the following 1s correct ?

@ |a+b1 b) 1<a+bl<2

©) |a+bl=2 d |a+bp2

Ans: (b)
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Q)If a isaposition vector of a point (1, —3) and A is another
point (— 1, 5 ), then what are the coordinates of the point B
such that AB = 3 ?

@ (20 (b) 0.2
© (=2,0) d (0,-2)



NDA 2 2024 LIVE CLASS - MATHS - PART 2

Q)If 2 is a position vector of a point (1, —3) and A is another
point (— 1, 5 ), then what are the coordinates of the point B

such that AB = a ?

@ (20 (b) 0.2
© (=2,0) d (0,-2)

Ans: (b)
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