Short Answer Questions-I (PYQ)

[2 Mark]

Q.1. The x-coordinate of a point on the line joining the point P(2, 2, 1) and Q(5, 1, -
2) is 4. Find its z-coordinate.

Ans.

(4.y:. z,)
k R 1

P(2,2,1) Q(5, 1, -2)

Let required point be R(4, yy, z;)
Which divides PQ in ratio & : 1

By section formula

__ 5k42
4= ki1
= 4k+4=5k+2 = k=2
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Q.2. Find ‘N’ when the projection of ¢ — Ai+j+dk on b =2i+6j+3k;,,

units.
Ans.
—7 i a> b’
We know that projectionof @ on b = <
|b]

(1)

Now. @. b= 2A-F6E12=21-F18

Also |b|—\/2 +62+32=,/4136+19

Putting in (1), we get
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4— 218 == MN=28-18 = X

7




Q.3. What are the direction cosines of a line, which makes equal angles with the
co-ordinate axes?

Ans.
Let  be the angle made by line with coordinate axes.
=  Direction cosines of line are cos @, cos @, cos A

= cos’a +cos® atcos? a=1

= 3 cosla=1 = c052cr=31;

P |
= cosa—j:-‘—/g-

Hence, the direction cosines, of the line equally inclined to the coordinate axes are
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iﬁ,iw’iw
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[Note: If / m, n are direction cosines of line, then F+m~+n~ = IJ

Q.4. For what value of p, is (i+j+k) p a unit vector?
Ans.

—
a

Let, @ =p(i+j+k)

. e SR~ -
Magnitude of a is |a|

|| = /(P + (BF ¥ (PP =+3p

—> . : —
As a isaunitvector |[a|=1,

Al p=:t+zI

5 % - % ~ ~ —>
Q.5. Find the value of (2 +65+27k) x (i +3j+pk)= 0 .

Ans.



A A A ~ ~ - —
(2i +65+27k) % (i +3j+pk)= 0

i i k| A e g
2 6 27|=10 = (6p— 81)i— (2p— 27)j +0k= 0
3 p

Q.6. Write the position vector of the mid-point of the vector joining the points P(2,
3,4) and Q(4, 1, -2).

Ans.
= WA o o gt ; . ;
Let @, b be position vector of points P(2, 3, 4) and Q(4, 1, -2) respectively.

B iR - . . A
a =2i+3j+4k and b =4i+j+2k

> > ~ - -~
.. - . . 61445 12k
~ Position vector of mid point of Pand Q = 2+t — B4t

: IR =3i+2j+k

Q.7.1f |a| = a, then find the value of the following:
A2 “2 %
@ < i @ i [

Ans.



—7 s 2
Let @ makes angle @, B, Y with x, y and z axis.
=¢ 2 4 . ;
|a X z|= la ).1. sin a =a sina
I — & .
Similarly, |a x j|=a sin B
— 2 3
and |a° X k| =asinvy

—  a —5 - —
~la" x if+|a x j2+|a x k]2 = 2% sin® a+ 2 sin B + a® sin® ¥

a® [sin‘2 a + sin® B + sin’ Y]

a’ [1 -cos’ A+ 1 -cos’ B+ 1-cos’y]

o)

" [3- (cos® O + cos® B + cos® g)]

e 18 By e
—a?(3- 1) [ +m2+n

= cos?a + cos?B+cos?y =1

[
Ry
rJ

— % % s g . 2 -
a = 3i +zjand b =2i+j+yk

Q.8. The vectors are mutually

— —
perpendicular. If la’| =|b I , then find the value of y .

AnNsS.



@ and ;) are mutually perpendicular.
@ .b =0

=(3i+2j).(2i +j+yk)=0

=26+x+0.y=0

=6+x=0 =x=-6

O
Again, la' | = |b |

B \/32+z2=\/22+1+y2

= /9436 = /5 + 2 [+ x=~6]
= /45 = \/5+37 =y?=45-5

= y = ++/40 = +2,/10
— T = =¥ X -
Q.9.Findtheva|ueofa'b if [a'| =10, [b|[=2 and |[a° X b |=16.

Ans.
=71 o
la’x b| =16 = |a'||b| sind =16
= 10x2sinB=16 :smez%:%

= cosB:\/l—sin29:\/ -E:i%

— —
@.b =|a|lb|cosf=+10 x 2 x 3 —+2

Short Answer Questions-I (OIQ)
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Q.1. Find the unit vector in the direction of the sum of the vectors
— s s s = A IR
a =2i— j+2kand b =—-i+j+3k

Ans.

— = o
Let ¢ bethesumof a and b

- = 7
c = a—+b

+
— (2i - j+2k)+(—i+j+3k)

_> ~ PN
| e | =1%+5k

=\/(1)?+02+(5)2 =1+25 =26

Therefore required unit vector is

-~

d =i+ j—2%k
Q.2. Write the direction ratio's of the vector ¢ — Ve d—

calculate its direction cosines.

and hence

Ans.

g ’ e : g % % g .
We know that, the direction ratio’s a, b, ¢ of a vector r = xi + yj + zk are just the

respective components x, y and z of the vector. So, for the given vector, we have a= 1, b =

1 and ¢ = -2. Further, if ], m and n are the direction cosines of the given vector, then
b 1
I G
i =7
= 5= Las |7 =B
Kl ¥

Thus, the direction cosines are ( e — _2-)
TV B
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Q.3. Find the value of A for which the two vectors
21 — 5+ 2k and 3i + A5+ k
and are perpendicular to each other.

Ans.

- T - - - “ s
Let @ =21 — g+2k and b =3i +Aj+k

N —
a is perpendicular to b

_>
>a.b=0

= (2i— j+2k). (3i +A\j+k)=0
=2 % 34 %42 % 1=0

26— A+2=0 =X=8

Q.4. Find the area of a parallelogram whose adjacent sides are

i + k and 2%+3+l::.

Ans.



— P : :
Let @ and b be adjacent sides of parallelogram such that

e w o e
d=i+kand b =2i+j+k

L e
~Area of parallelogram = |a x b |

Now @ X b= (0-1)i — (1-2)j + (1- 0)k

b = S

- O W

ok ek TRy
Il

— i+ j+k

Area of parallelogram = \/ (12 + 12 +12

=v1+1+1= \/§sq. units.



