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10.

11.

THINGS TO REMEMBER
If 3.} are two vectors inclined at an angle 6, then 3 x§ = |3 | |p| sin 64, where 4 is a unit vector
perpendicular to the plane of 3 and {, such that 3,%,# form a right handed system.

axp=0 iff 3 and { are parallel.

—

X = Vector area of the paralleogram having two adjacent sides as 3 and j.

axb
Unit vectors perpendicular to the plane of 3 and §, are + [5%0)
axp=—(b*d)
(i) m(3zxp)mzgxp = g xmp, for any scalar m
(i) mgxnp =mn (g xp)=mnzxp = 3 xmnp, for scalars m, n.
FR
sxr= |41 8y 8 s 2 ~ . n A A
Xp= , Where a=a;i ta,] +a;k and b—b11+b21+b3k
b b, b,

For any two vectors 3 and p,, we have [a xp* + (3.5 =3 |p [
For any vector 3, we have |3 +[|axjP + |zxkP=2|z]2

-

. 1 1 | 18
(i) Areaof AABC = | A8 *AC|= 5|BC*BA |~ 5 |CB*CAl

3|

1
(ii) Area of a plane convex quadrilateral ABCD = 5 |AC *BD |» where AC and BD are diagonal.

If 34,p.¢ are the position vectors of the vertices A, B, C of AABC, then

x|

ol

|axp+tpxe+

N | —

Area of AABC =

X
o
o
X
(]
+
o)
X
©

a
Length of the perpendicular from C on AB = S %

Length of the perpendicular from A on BC = |

+ +
Length of the perpendicular from B on AC = =i
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10.

11.

12.
13.

14.

15.

16.

17.

EXERCISE-1
Vector product is not commutative i.e. if 7 and {, are any two vectors, then, 3 x b=—(bx*a).
If 3,p are two vectors and m is a scalar, then m3 x§, = m(3 x3) = 3 xmp
Distributivity of vector product over vector addition. Let 7 ,§,¢ be any three vectors. Then,
M)  ax(bte)=axpraxc
(i) (pte)xad =pxa+t

(2]

xa

(e2}

Find 3 x5, if =23 +k and §= {+]+k.

Find the magnitude of 3 given by 5= (i+3 3 2k (=i +3 k)

Find a unit vector perpendicular to both the vectors ;-2 j+3k and j+2j—k.

Find a unit vector perpendicular to each of the vectors a+p and 3—p, where 5=f+3+f<,
p=i+2j+3k.

Find a vector of magnitude 9, which is perpendicular to both the vectors 4] —j +3k and 2} +j —
2k.

Find a unit vector perpendicular to the plane ABC where, A,B,C are the points (3, -1, 2), (1, -1,
3), (4, -3, 1) respectively.

Find the area of the parallelogram determined by the vectors j +23 +3k and 3} —23 +k.

Show that the area of a parallelogram having diagonals 3 +3 —2k and }-3 3 +4k is 5 V3.

Given |3| =10, |p|=2and 3.5 = 12, find |5 xp|.

Find the area of the triangle whose vertices are A(3, -1, 2), B(1, -1, —3) and C(4, —1, 1).

o)
ol G

o' )
oo

Show that (3 x§)? =

o

If 3,5,¢ are the position vectors of the vertices A, B, C of a triangle ABC, show that the area of
: o e s
triangle ABC is 5 |la Xp+h*c+exal.
Prove that the points A, B and C with position vectors 3, andg respectively are collinear if and
only if [ xp+pxc+E x| = 0.
Show that distance of the point ¢ from the line joining 3 and p is
|bxT+CExa+axb|
|b-3|
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18.  For any three vectors 3,p,c. Show that 3 x(5+¢) +pX(S+a e x(G+5) = 0.

19. Ifgxp = gxd and %3 = p*{, show that 5—4 is parallel to §~g, where a#d and p#g.

n

20. Let 3,p,¢ be unit vectors such that 3.5=5.¢ = 0 and the angle between b and g is ¢ prove
that 3= 12 (5 %3).

21. If 4,b,¢ are three vectors such that 5+p+g = 0, then prove that 3 x§ = {xg = gx3.

22.  Prove that the normal to the plane containing three points whose position vectors are 3 ,p,¢ lies in
the direction {xg+gxa+3a xp.

23. If 4,p,¢ are vectors such that 5.5=3.¢, & Xp=4 %3¢, a#(, then show that {=¢.

24.  Prove that (3-p)*(a+b) = 2(a xp) and interpret it geometrically.

25. For any vector 7, prove that |3 xi[2 + |3 %] + | xk[*=2|7

26. Let 0A=d,0B = 10a+2p, and OC = p where O is origin. Let promote the area of the quadri-
lateral OABC and q denote the area of the paralleogram with OA and OC as adjacent sides. Prove
that p = 6q.

27. Let §=f~j , B=3—12 and ‘c’=7j—f<. Find a vector § which is perpendicular to both 3 and b, and
¢.4=1.

28. Find A and p if 2§ +6 j+27k)x(i +0 j+uk) = §.

29. For any two vectors 3 and }, show that :
(1+|a|2)(1+|13|2)=| (1-ab)P* +|a+b+(@xb)[

30. ABCD is a quadrilateral such that AB=%, AD=d, AC= mp + pg. Show that the area of the

: .1 = E

quadrilateral ABCD is El m+p||bxd|

31. If A,B,C,D be any four points in space, prove that |A_B’xC—15+B_C'><A—I_)'+C_A'xﬁ)'|= 4 (Area of
trianble ABC).

32. If 3=} +3 +k, 3=j —k are given vectors, then find a vector p, satisfying the equations ixXp=¢
and 3.p=3.

33. If 5={+3j-2k and §=—i +3k, find |5 x|

34. () Ifg=3i+4j and §=+]j+k, find the value of |3 x§|.

(i) If 3=2{+k and p={+]+k, find the value of 3 x§,.
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35.

36.
37.

38.
39.

40.
41.

42.

43.
44,

45.
46.

47.

(i) Find a unit vector perpendicular to both the vectors 4} —j +3k and -2 i +j 2k

(if) Find a unit vector perpendicular to the plane containing the vectors 3=2]+j+k and
p=i+2j+k

Find the magnitude of 3= (3 +4))x({ +j—-k)

If 5= 4{+3j+kand 5=} 2k, then find |2 x|,

If §=3{-j-2k and =243 +k, find (5+2§)x (3-28).

Find the area of the parallelogram determined by the vectors :

@ 2f and 3]

(i) 2i+j+3k and i-]

(iti) 3§+j-2k and }-3]+4k

(v) 1-3j+k and {+j+k.

If|3|=2,|p| =7 and 3 x§ = 3§+2]+6K, find the angle between 3 and .

If|a|= 26, bl =7 and |3 xH| =35 4.5.

Let =i +4j 2k, b=3i —23 +7k and ¢=2i —3 +4k. Find a vector d which is perpendicular to
both 3and § and g.4=15.

Using vectors find the area of the triangle with vertices, A(2, 3, 5), B (3,5, 8)and C(2, 7, 8).

Let 3={ +43 +2k » b=3 i —Zj +7k and g=2i —j +4k. Find a vector d which is perpendicular to
both gand { and g.4=15.

Given that 3.} = 0 and 3 x 5=(5. What can you conclude about the vectors gand  ?

—

If either 3=( or p=(. Is the converse true ? Justify your answer with an example.

R

a= a1§+ a2j+ a3ﬁ, b= b1§+ sz+ b3ﬁ, é= c1§+ c2j+ c3ﬁ, then verify that ax(p*+é) =
axptd xg.
EXERCISE-2

For any two vectors 7 and { write the value of (8.5)* + 13 xp|? in terms of their magnitudes.

- . 2 A . )
If 3 and { are two vectors of magnitudes 3 and 3 respectively such that 3 x{, is a unit vector.

Write the angle between 7 and .
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13.

14.

¥ 3| =10, |p|=2and |3 xp| =16, find 3.p.

For any three vectors 3 x(5+&)+b*(8+a)+c (3 +h).

Write the value of | ><(j xk).

If =3{~j+2k and §=21+J—k, then find (3 x§)).

Write a unit vector perpendicular to f+j and j+f<.

If $=xi +yj +zk, then write the value of | %7

If 3 and p are unit vectors such that 3 x, is also a unit vector, find the angle between 3 and .
If  and p are two vectors such that |3 .| = |3 x|, write the angle between 3 and .

If 3 and p are unit vectors, then write the value of |3 x4 2 + (3.5)>

Find the angle between two vectors 7 and { with magnitudes 1 and 2 respectively and when

laxBl= 3.

Vectors 3 and p, such that |5|= /3, |p|= % and (7 x{) is a unit vector. Write the angle between

w|N

i and p.
Find A, if 2§ +6j +14k)x(G -1 ] +7k) = §.
EXERCISE-3
If 3 is any vector, then (3 xi)* + (3 X3)2+ (@ xk)?=
() a2 (b) 252 (c) 352 4(d) a*

The vector §;=3{+4k is to be writen as the sum of a vector & parallel to 3 =i +j and a vector B

perpendicular to 3. Then g =

3 A 7 2 A A 1 A " | A A
@ 5+ () 5(i+5) © 5+ @ 3G+
The value of §.(j xk)+).(} xk)+k.(ix7), is
(@ 0 (b) -1 ©1 (d) 3
If 0 is the angle between any two vectors 3 and {, then |3.5| = |4 Xp| when 0 is equal to
@ 0 (b) n/4 (c) n/2 (d =
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