VECTOR ALGEBRA

PRACTICE TEST -1

1) Find the unit vector perpendicular to both the vectors
- T oges e e 1{ 7 a7 am
a=4i-j-3kandb=2i+2j-k Anszg(—|+21+2k)

2) If a=3i-jandp=2i+j-3k.Expressp asasum of twovectors f, & f,, where B, is paralle
to @and B, is perpendicular to

3) 1fa+b+c=0,show that axb = bxc = cxa

4) Prove the triangle inequality |5X +BS|5I|+|E‘
) o s el
5) Prove Cauchy - Schawarz inequality : {a.b)2 <fal ‘b‘

6) If 3andb are vectors, prove that I!é'x_b'i?z + (5.5)2 - \E,!z.‘E‘z

7) Prove that angle in a semi-circle is a right angle.

8) If 3andb are unit vectors inclined at an angle g , then prove that
-4

a)cosgz 1’é+5‘ b) tan—- =1 ——

2 é+f»{
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Practice Test — 2

1. Find the magnitude of two vectors a and Z having the same magnitude and such that angle between

them is 30° and their scalar product is 3.

A A (3] 1 A A
5 If a and b are unit vectors and 6 is the angle between them, then show that : sin 5 =% la-b
- — oy T
Show that: | a x b |= ya®b* —(a.b)*.
3 - A /\ A - A /\
" Find the unit vector in the direction of the sum of vectors @ =2i +2J -5k and p =2i + J +3k

- - - - —

—
4. Showthat p X ¢ + ¢ X a + a x p isperpendicular to the plane containing the points A, B, C whose

5 - — b
position vectors are a , b and ¢ respectively.

A A A A A A A

n

right-angled triangle.
A A A A

6.  Find the values of x and y, so that the vectors 2/ +3j andxi +yj are equal.

A A

=¥ > A
7 let a =4i +5) -k, b =

A -3 A A A
l

- — - -
perpendicular toboth @ and b and d . ¢ =21.

- A A A — A A A
S. Find the projection of the vector a =2i +3/ +2k onthevector b =i +2J + k.
= - = - - — - -
Findla - p |,if two vectors ¢ and p aresuchthatla |=2,1p|l=3and a.b =4.
ANSWERS
A 2% A
1. 186 8 74 ~TFI<TE

4 A 3 A 2 A
e et it 0. 56
RN TR ;TR 7 3

7. x=2,y=3 10. 5
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Show that the points A(2i — J + k), B(i —3J —5k), C3i —4] —4k) are the vertices of a

A A -
—~4j +5k and ¢ =3i + J — k. Find a vector d which is



PRACTICE TEST —3

A

1.  Find the values of ‘p’ for the vectors 3i +2J +9k and i +pj +3k tobe
(i) perpendicular (ii) parallel.

- 5 3 =

— — — - -+
If a, b, ¢ areunit vectors suchthat a . p = a . ¢

. 1L
=0 and angle between p and ¢ is 6

— — -3
Prove that @ =+2(p X ¢ ).

Using vectors, show that the points A(2, — 1, 3), B(4, 3, 1) and C(3, 1, 2) are collinear.

- A ) A

Write the direction ratios of the vector @ = i + J —2k and hence calculate its direction cosines.

— A £ A s A —’\ A - — — —
4. Ifa=5i-J-3kand p =i +3J —5k,thenshow thatthe vectors @ + b and a — b
are perpendicular,

A ~ A A A - =

— b 4 - —
Foa=3i-Jjand p =2i +2J -3k, express B as a sum of two vectors P, , B, , where B, is

2

= —
parallel.to ¢ and P, is perpendicular to c.

— - - - - -~
If @ isaunitvectorand(x + a). (x — a)=8,thenfind| x I

= - —- = o - = — —
thatla | p +1b | @ isperpendiculartola | —1 b | a , for any two non-zero vectors a and b .

b

5 - =
- Ifla 1=3,1 p 1=4,1 ¢ 1=5and a, b, ¢ aresuch thateach is perpendicular to the sum of other two,

la+b+cl

g Find the area of a parallelogram whose adjacent sides are given by the vectors

A N A I IS
I

. s - A
[ +J +dkand b =1 -] + k.

"
=3

ANswers

A A =

2 1 -2 - 1 1
e e 5 oy A it . — —— S— 6. - — g i =T
@ -15 @) 5 4. 1,1,-2; 6 76’ v6 By = 5 BGi =) B, 5

g 3 9. 52 10 J42 sq. units
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RAPID FIRE ON VECTORS

Q. 1.
Hind |§ - 5| if fwo Vectors & and b are such that |c3"| =2, |§| —Zand g - b=4

Q. 2. Find a unit vector perpendicular to both ? T+ @#d Jj +&

Q. 3. For two non zero vectors F and b vrite wher |5 * §| =lal+ H holds't

Q. 4.

Lot @ and b be two Vectors such that |.:';f| =3 and |2;| =

2
3

and @ % b is a unit Vector. Then what is the angle batween & and B

Q.5 Write the value af 1. (Fx k) + F.(kx 1) +k . (i =

Q. 6. Find a unit vector in the direction of >= 1= 2] that has magnitude 7 units.

Q. 7. Find the direction cosines of the vector P2+ 2k

Q. 8. Compute the area of a parallelogram diagonal vectors are 2t —3j+bkand 2 -2k

Q.9.

If @iz the angle between two vectors @ and B such that

|zf.5|= |5><5|,.¢;m find 8

Q. 10.
F=4 +37+ 2k and b =3 + 2k, find P?‘xia[

Q. 11. Find the angle between two vectors having same length 2 and their scalar product is -1.

Q. 12.
Find (F+38) (28 —-8).if =1+ i+2kandb =% +27 -k

Q.13.

For ant two vectors @ and B, prove thal |c_i +E;|: |§— §| =alh
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Q. 14.

Find |:I:| if for aunit vector a, |:Tf - E| = |E + E|: 15,

Q. 15.
Find the value of A so that Veciorsa = vl j'; +ik

and b =1 — 2} + 3k are perpendicidar to each athar

Q. 16.
i )axéf‘:aL ‘aé": 2, then find || Hz

Q. 17.
Fai=a G+ DN=a.(+7+k) =1 then find a.

Q. 18. Find the projection of the vector * +J T4k on 2t + 67+ 3k,

Q. 19.
Findd] anﬁ;@ I @G+b). @-b)=8andld :8ﬂ

ANSWERS

1. A5

1

2. 3

G+ 7+

3 When & and b are coliinear

i
4, 4
5. 3
7.
—= G -2
6. -3
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l1zz
7 37373
5d17 L G +7+k)
g 2 A3
=
9 4
10 04
2x
11. 3
12. -15
14, 7 =4
>
15. Z
16. 20
17. 1
B
18. 7

Fl= Ve 1= 55
19, 637 63
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