CHAPTER-10

VECTORS
03 MARKS TYPE QUESTIONS
Q. NO QUESTION MARK

1. The scalar producAt of the vectorAT+ j+ k with a unit vector along the sum of 3
vectors 2 i+ 4 j-5 k and Ai+ 2 j+3 k is equal to one. Find the value of A.

2. Ifa”, b~ , ¢ are unit vectors such thata” + b~ + ¢ = 0,then find the value of 3
a.b’+b’.c+c .a

3. Ifa”, b and ¢ be three vectors suchthata”+b +c =0and | a | =3, | 3
b” | =5, ]| ¢ | =7 find the angle between a” and b~

4. | If d = 3i+4j+5k and b= 21+j-4k , then express b in the form b = b1+b2, where by is parallel |3
to d and b is perpendicular to d.

5. If the sum of two unit vectors @ and b is a unit vector, show that the magnitude of their 3
difference is /3.

6. | Using vector show that the points A(-2,3,5), B(7,0,-1), C(-3,-2,-5) and D(3,4,7) are such that | 3
AB and CD intersect at P(1,2,3).

7. |d=1+42j—k,b=3i+j— 5k. Find a unit vector parallel to 3
d—b

8. | Find the area of a parallelogram whose adjacent sides are given by vectors @ = 1 — j + 3k , 3
b=2i—-7j+k.

9. | pt—5j+6kand 2i — 3j — gk are collinear, find p, g 3

10. | Let the vectors @, b, & be given as a;, i + ayf + ask , byi + byj + bsk , ¢ f + 3
c,] + c3k . then show that d x (B+E) =dxXb+dxCd

11. | If the position vectors of the vertices of a triangle are i + 2j + 3k, 2i + 3j + 3
k and 31 + j + 2k, show that the triangle is an equilateral triangle.

12. | \fvectorsd = 28+ 2j + 3k,b = —i + 2j + k and ¢ = 3{ + j are such that d + | 3
Ab is perpendicular to ¢, then find the value of A.

13. | If vectors vectors G =2 + 2 + 3k , b= -1+ 2j + kand @31 + j= are such that @ + Ab is 3
perpendicular to ¢ ,then find the value of A.

14. | For any vector d ,show that 3
d=@-Di+@d-jj +@-k)k

15. | Using vectors find the area of triangle ABC with vertices A(1,2,3),B(2,-1,4) and C(4,5,-1). 3




ANSWERS:

Q. NO

ANSWER

MARKS

Ans; @=2i+47 -5k
b=ii+j+3k
a+b=(2+1)i+6-2k

Unit vector along

a+B=2tb
-

(2+7)i+6; -2k
\/(2:—/‘, )+ (6) +(2)?
(2+4)i+6;-2k

,/c:-/:h 40

ATQ c(a+b)=1

.« n o [(2+2)i+67-2k )
(i+j+k|| —————— =1
]

|'2+/'_’|:+40
(2+4)+6-2

1/t2+/.f+40
:-z+4=,{1‘2+/‘.|:+40

sg.both site

=1

21+36+124=(2+4) +40

A=1

N“J4=LM=LH=L
a+b+c=0 (Given)
c_z,|5+5+2|
aa+ab+ac=0

(a) +ab+ac=0

1+ab+ac=0

ab+ac=-1-—————- @)
similiorly
ba+bc=-1-—————— (i)
again

adding(i),(it)and(iit)
2(ab+bc+cal=-3 (ab=ha

ab+bc+ca=-3/2




la+b|.|—c|=—c.|—c]|

(a+b).la+b)=cc

85_49—9—2’_15

% 2

cosc’v‘zﬁ
e

_1

2

6 =60

b1 is parallel to d

= b1 = md for some scalar m

= b1 = m(3i+4j+5k) = 3mi + 4mj + 5mk
If b = b1+b>

= bo = b-b1 = (2-3m)i + (1-4m)j + (-4-5m)k
Also given that by is perpendicular to d
=b2.d=0

= 3(2-3m) +4(1-4m) +5(-4-5m) =0
=-10-50m=0

=>m=-1/5

Therefore,

b1 =-3(31 + 4] + 5k)

And by = =1 +2] - 3k

2b=(-20-2]- k) +(Zi+2j-3k) =20 +]-

()

(i)

4k is the required expression.

Given @ and b are unit vectors and @+b is also a unit vector.

=lal=1,|b|=1and |a+b|=1
We have |@ + b|? = |a|? + |b|* + 2a. b
=>1=1+1+24.b=24.h=-1
Also we have,

la—b|*=1al?+|p?-2a.b=>|a—b]*=1+1-(-1)=3

= |a—b|=+v3
i.e., the magnitude of the difference is V3

To prove P intersects AB and CD, we have to show that A,P,B are collinear and C,P,D

are collinear
AP = (142)i + (2-3)j + (3-5) k=31 ] - 2k

PB = (7-1)i + (0-2) j + (-1-3) k = 61 - 2] - 4k

= PB = 2(3i—J - 2k) = 2AP
>the vectors AP and PB are collinear.




Since P is a common point to AP and PB, the points A, P, B are collinear.

Similarly,

CP = (1+3) i + (2+2) j + (3+5) k = 41 + 4] + 8k
PD =(3-1)1+(4-2)+ (7-3) k=21 + 2] + 4k
= CP =2(21 + 2] + 4k) = 2PD

= the vectors CP and PD are collinear

Since P is a common point to CP and PD, the points C, P, D are collinear.
i.e., P is a common point to AB and CD and so AB and CD intersect at P.

7. d—b=—20+]+4k
req.vector parallel to d — b= |§:§| = _Zi\;;%k
8. ik .
axb=|1 -1 3|=200+5)—5k
2 =7 1
|d xb|=15v2
9. pi— 5 + 6k = a(2i — 3 — qk)
a= gon comparing
10 18
b= ?rq = T 5
10. | For correct proof
11. | [4B| = V6 = |BC| = |CA4|
12. A =28.
13. | As @+ Ab is perpendicular to ¢
(@ + Ab) - € =0
((2- D) i +(2+2 DHj+(B+ ) k) - (31 +)) =0
3(2- 1)+(2+ 22) =0
=8
14. | Let @=li+ mj+ nk

1=(li + mj + nk)- i
=
a-j=(lt+mj+nk) j
=m
d-k=01i+mj+nk) k
=n
RHS=(@@-Di+(@-j)j +@-k)k
=l + mj + nk
=d
=LHS

Q




15.

We know that

Area of triangle = % |BC x BA|
BC=(4-2) 1 +(5+1) j + (-1-4)
=21 +6f -5k
BA=-1+3]-k
A(1,2,3)

(2-1,4)B
1)
[t g l?] R
BC XBA=[2 ¢ —5|=91 +7j+12k
-1 3 -1

| BC x BA | =V81+ 49 + 144 =274
Area of triangle = % |BC x BA|

= ~\274 sq. units

C(@4,5,-




