CHAPTER-10

VECTORS
02 MARKS TYPE QUESTIONS
Q. NO QUESTION MARK

1. Leta , b and c” be three vectors suchthat |a” | =3, |[b" | =4, |c’ | =5 and each one 2
of them being perpendicular to the sum of the othertwo find | a” +b” +¢” |

2. Ifa” =213k, b”=-1+k, ¢’ = 2]-k are three vectors, find the area of the 2
parallelogram having diagonals (a”+b” )and (b” + ¢ )

3. Show that the points A(-2i+3 §+5 k), B (i+2 j+3 k), C (7i- k) are collinear. 2

4. |[Ifa”=2127+3k,b"=-1+27+k,c’=3+jaresuchthata” +A b’ is 2
perpendicular to ¢ ,then find the value of A.

5. If p” and g~ are the unit vectors forming an angle of 300 2
, find the area of the
parallelogram having
a =p +2q andb’=2p +q  asits diagonals.

6. | Find the direction ratios and direction cosines of the vector d@ = (51 - 3f + 4k). 2

7. | Write the value of p for @ = 3i+2j+9k and b = {+pj+3k are parallel vectors. 2

8. | Find d.(bx&)if d = 2i+j+3k , b = -1+2j+k and € = 3i+j+2k . 2

9. | If 4 = xi+2j-zk and b = 3i-yj+k are two equal vectors, then write the value of y*+5z. 2

10. | Find a unit vector parallel to the sum of the vectors (i+j+k) and (2i-3j+5k). 2

11. | [f d=21—2j+k,b=21+3]+6kandé=—1+ 2k, then find the value of & — b + 2¢. | 2

12. | The sum of two unit vectors is a unit vector. Show that the value of their difference is /3. 2

13. | Find a vector in the direction of 57 — j + 2k which has magnitude 8. 2

14. | Show that the vector i + j + k is equally inclined to the axes 0X, 0Y, 0Z 2

15. | If|@ | =10,|b|=1and|d.b| =6, thenfind [d x b | 2

16. | Find a unit vector perpendicular to each of the vectors d@ + b and d@ — b, where | 2
d=1+j+k b=1+2j+ 3k

17. | Prove that the points A,B and C with position vectors @ , b and ¢ respectively 2
are collinearifandonlyifaxb+bxc+ ¢ xa=0.

18. | prove that (d — b) X (d + b) = 2(d X b)

19- 1 1fd=1+j+kandb = 41 — 2j + 3k and ¢ = i — 2j + k find a vector of 2
magnitude 6 units which is parallel to the vector 2a — b + 3¢.

20. | show that the points A,B and C with position vectors d = 31 — 45 — 4k, b = 2
21 —j + k and ¢ = 1 — 3] — 5k respectively from the vertices of a right angled
triangle.

21. | For what value of a, the vectors 2 1 — 3j + 4k and ai + 6] — 8k are collinear? 2

22. | Find unit vector perpendicular to both the vectors @ =i +j + kand b = +} . 2

23. |Ifd=2,b=+3andd.b =3 find the angle between d and b . 2

24. | If p is unit vector and (x - p) - (X + p) = 80 ,then find | X | . 2

25. | Show that the points A(—21 + 3] + 5k),B(f + 2j + 3k), and C(7i — k) are collinear. 2




ANSWERS:

Q. NO ANSWER MARKS
1. ’(‘:+5+E"=|15+5+E|.|c—1+5+5| 2
=aa+a(b+c|+bb+b(a+tc|+cc+(a+h)
=+
=9+16+25
=50
la+b+¢|=4350
=52
2. misgiventhata=2§—33+z:,3=—2+IE,E=23—I} 2
rd+b— (28—3j+ k) + (—i+k) —i—35+2k
BT (—§+i=)+(23—i:) — —3-+25

) = e 5
We know that the area of parallelogram is = |d1 P d2| ,where d; and dy are the diagonal vectors.

Nows,
. i J k A
(a’+b)x(b—+—é')= 1 —3 2/=——4i-27—k
-1 2 o

. Area of the parallelogram having diagonals (ﬁ = 3) and (3 + 6)

\ 4 \ 7

; (a+5) X (E+E)‘

=§\_4;_23_:;\

= V(4 + (2 + (1)

V21 .
= 5 square units

Thus, the required area of the parallelogram is square units.




We have

vector AB = (1 +2)i+ (2-3)j+ (3-5)k = 3i
-j-2k

vector BC = (7 -1)i+ (0-2)j + (-1 - 3)k = 6i
- 2j - 4k

vector CA = (7 +2)i+ (0-3)j+ (-1 - 5k =
9i - 3j - 6k

Now, |vector AB|2 = 14, |vector BC|2 = 56,
[vector CA|Z = 126

= |vector AB| = V14, |vector BC| = 2v14,
|vector CA| = 3v14

= |vector CA| = | vector AB| + |vector BC]|

Hence the points A, B and C are collinear.

a+ib=(2i+2j+3k|+ il +2j+k|
Ans: ‘ '
=(2-4)i+(2+24)j+(3+4)k
(a+4b|c=0|a+ibLlc

(2=A)i+(2422)j+(3+ A) k| [3i+7]=0

3(2-4)+(2+424)=0

-A=-8
A=8

n .
i=p+27q
b=27p +§
dxb=(5+2g) x (25 +9)
=20Xp+pXq+4gxp+2¢xq
=2(0)+pxg—4pxg+2(0)
=-3pxq

Area of the parallelogram = %‘E x b
1 -

=5 |-3(F x|
S i s

= E‘p| |q‘ sin 30

1
(1)(1) (5) (. pand g are unit vectors )

Lo | w

= — 5. units

('S8

Given that d = (51 - 3] + 4k)
For any vector d = axi+ayj+a;k the direction ratios are represented as (ax,ay,az)
The direction ratios are (5, -3, 4)

|d| =v254+9 + 16 =50 =5V2

~ The direction cosines are = —, — * =L =3 _*
5v2' 5v2'5v2 2" 5\2 52




Given that d = 3i+2j+9k and b = {+pj+3k
Since these two vectors are parallel to each other, so the angle between them is 6 = 0.
Therefore dx b = |d|| b| sin 6 = ||| b| sin0 =0

We know that @x b = (azbs-boas)i + (asbi-aibs)f + (arbz-azbi)k
o oax l—; =0

= (azbs-bzaz)i + (a3b1-a1b3)]:+ (a1bz-a2b1)k= 0
=>i(6-9)+j(9—-9)+k(3p-2)=0
=>-3i(3p—2)+k(3p-2)=0

= 3p —2=0= Thus p = 2/3

Giventhat @=2i+j+3k,b=-1+2j+kand&=3i + + 2k

To find @.(bxd)

We know that bx¢ = 1(b2C3-C2bs) + j(C1bs-bacs) + k(bica-C1b2)

Here a1=2, a,=1, az=3, b1=-1, by=2, bs=1, c1=3, c»=1, c3=2

@ bxE =1 (4-1) + j(3+2) + k(-1-6) = 31 + 5] - Tk

Therefore, @.( bx¢) = (2i+j+3k).( 3i+5j-7k) = ((2x3) + (1x5) + (3%(-7)) = 6+5-21
=-10

Given that d = xi + 2f - zk
and b =3{-yj +k
are two equal vectors.
~x=3,y=-2andz=-1
. y*+5z2 = (-2)*+5(-1) =-8-5=-13

10.

Let @ = (i+j+k) and b = (2i-3j+5k)
G + b = (1+j+k) + (2i-3j+5k) = 3i-2j+6k
The unit vector parallel to the sum of the given vectors =

+b _ 3i-2j+6k _ 31-2j+6k
+b|  J9+4+36 V49

a
|a

11.

12.

13.

= V30
_ oA_g Si—j+2k
Req vector = 8a—8.—m

14.

|d| = \/12+12+12=\/§
de= (T Stk
L -1
cosa —ﬁ,cosﬁ = 5,C0sy =&
a = B = y(where a, B, y are the inclination of @ with 0X, 0Y,0Z resp.)

15.

(a.bh?+(axb)?={lar|5|)

(|@xb|)* = 64




|dxb| =8
16. 1 N 2 1 2
6 V6. 6
17. 1 proving AB X BC = 0, (b — c) (c — b) = (0 and proceeding further to 2
prove.
18. | Expanding and solving. 2
19. | 21 — 4] + 4k 2
20. |AB| V35 |BC| V41 and |CA| V6 and apply Pythagoras theorem. 2
21. | LetA=21—3j+ 4k 2
B =ai+6j — 8k
A and B are collinear so, A= AB
2_3_4
a 6 -8
a=-4
22. | Unit vector perpendicularto @ =i+ j + kand b = i + j is 2
~_ @xb )
=T x5 - ()
L[t Gk
axb=1 1 1|=-i+]
1 1 0
|d xb|=vV1+1=V2
From equation Q)
~ b
A= =3 (1))
23. | We know that angle between @ and b is given by 2
cosf = =
lal|p|
_ V3
cos H—m
cos =1
TL’Z
0 = g
24. | Itis given that p is unit vector and 2
(x-p)-(x+p)=80
X 7 - 1P [>=80
|¥ |2 =80+1=81
1X]1=9
25. | Given points A(—21 + 3 + 5k) 2

B(i + 2] + 3k)
C(7t - k)
AB=P.V.of B-P.V.OF A
=@ + 2j + 3k) - (=21 + 3] + 5k)
=31 — j — 2k)

"BC=P.V.of C—P.V.0of B
=7t — k) — (i + 2 + 3k)




=(61 — 2] — 4k)
'BC=2AB
‘BC is parallel to AB. B is common.
Hence A,B,C are collinear.




