S~ Exercise 14.1 s

Q.1.

~ Sol:

ii.
Sol:

Sol:

Sol:

Let u-—31'+2£—-'5£,3=i—5£'-—£ and w =—-4i - j+7k .Find the following:
u+2v+w '

By using the value of u, vandw ,
u+2v+w=3i +2j-Sk+2(i-5j-k)+ (—4' - j+7k
=3i+2j- 5k+2:—101 ~2k-4i-j+7k =1+9j+0k=i-9j
v—=3w

By using the value of vand w

_‘{"31'.’=L"-_5£-£“3(—4z ;+7k)= 5j-k+12i+3j-21k =13i-2)-22k

|3y + w|

3v+w=3(i-5j~k)+(-4i- j+7_}g_)=3i~15i—3£_—4i—_j_:+7£=-—-L'-—l6_,_[+4£

By+w|=(-1)} +(-16) +(4)* =T1+256+16 =273
Find the magnitude of the vector v and write the direction cosines of v.

v=3i-2j+6k
[ol=(3)" +(-2)" +(6) |
|»|=J9+4+36=JE=7 . o

b : Zkan Jid éf.L/(}"Dircction cosine
cosa = V’ , COSf=m— Xl scos}':'lzl . .ﬁ-ﬁ;{fﬁ;magnimde :"Co-.qt:fﬁcic{:ts
cosa:% ’ 00315=72 ,msy:?
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Sol:

Sol:

Q.3.

Sol:

Q.4.

Sol:

Q.5.

Sol:

v=—4i+4j+2k

v]= (4 +(4) +(2)} =VI6+16+4 =36=6

e 4 2 2
Ze—=— , COSf=—=— , COSy=—=
cosa g B rigd Y 6

y=-6i+8j

lvf=J(-6) +(8)"

|v|=v36+64 =100 =10

W=

-6 8
cosa—-i—(-)- s cosﬂ_;
Find?, so that [2i +(¢—1) j+tk| =13
Jey +@-y+@f=v3

- N4+ +1-2+02 =13

J2r =2 +5=13

Squaring both sides

207 -21+5=13

202 -2t+5-13=0

21 -2t-8=0
t?-t-4=0

a=1, b=-1, c=-4
By using Quadratic formula

1 -4 () 1216 _124ET
SEfREE B DA,
_Ix 17

2

=1

Find a unit vector in the directionof v = —i + 4j-8k

lof=\(-1)" +(4)" +(-8)’
[v)=V1+16+64 =/81=9
R Wy
g 9.9
Wu=2i+j-3k ,v=-i+4j+2kand w=3i-2;+kFinda unit vector parallel todu— 3y +2w..
4u—3y+2w=4(2i+j-3k)-3(-i+4) +2k)+2(3i - 2] +£) :
=8i+4/-12k+3i-12j-6k+6i=4j+2k
=17i-12j-16k

[ -3 +2u| = J(17)’ +(=12)’ +(~16)° =289 +144+ 256 = /689

_du-dvkdw 12 12 . 16,
[u-3v+aw] VARSI  JOR9T J639

V=

—

< |I<

S

N

studyplusplus.com



Q.6.

Sol:

il
Sol:

Q.7.

Sol:

Q..

Sol:

Find a vector whose :
i. Magnitude is 5 and is parallel to 3/ +4 /- k ii. Magnitude is 7 and is parallel to —i + j + k

3i+4j-k
y=3i+4j-k

)= J3) +(4) +(=1)" =VO+16+1 =26

bme i vasot)

Given Magnitude is 5

1

RequuredVector a= Sv 7=r(3f+4_] k) 26(31'4'4_} k) 26(157i+20i_5£)
o
v=—i+j+k

== + Q)+ (1) =VIFT7T= 53
v N 4
ﬁ=j;(-.'.+g+£)

Given magnitude is7

)
]

Required Vectorg = 7v T(-—;+}+k)

| ’ .
= JS( 7i+7j+7k)
Wu=xi+2j+3k ,v=i+yj—3k and w=-2i -3 jrepresent the sides of a.triangle Find the values of
xand y
Whenu, v, ware sides of triangle then
u+v+w=0

Xi+2j+ 3 +i+yj— 3 -2i-3j=0
xi—i+yj-j+0k=0 or '(x—l)!'+(y—1)i'+ﬁf£=0i+0£+0_&
=x-1=0 and y-1=0=>x=1 and y=1

The position vectors of the points 4, B,C and Dare u=i + 2j+k,v=7i+8j+4k ,w=~i+kand
Z2=i+2 14-2& respectively. Show that;i-éis paraIIeIC_‘D’

AB=y-u=Ti+8j+8k-i-2j-k =6i+6j+3k
 CD=z-w=i+2j+2%k+i-k=2i+2j+k )

{_consmnujf Juy»Lwdl.uCLﬁT}.r w

To check if AB |? paralleled to CD. il off i 0 Faraanet

E’:egang:s(zﬁzzw)

AB =3(CD)

AB'is paralleled to ZB :
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Q.9.

a)

Sol:

b)
Sol:

c)

goI:

d)
Sol:

We say that two vectors v and w in space are parallel if there is a scalar csuch thaty =cw. The vectors
point in the same direction if ¢ > 0 and the vectors point in the opposite direction if ¢ <0

a) Find two vectors of length 2 parallel tovector v =27 —4j +4k
b) Find the constant a so that the vectors v=i -3 j+4kand w=ai +9j - 12k are parallel.
c) Find a vector of length 5 in the direction opposite that of v = i =2 j + 3k .

d) Find @ and b so that the vectors 3/ — j + 4k and ai + bj — 2k are parallel.
Find two vectors of length 2 parallel tovector vy =2i -4/ +4k

b= (2)' +(~4) +(4)} =VA+16+16 =36 =6

il R
v=g(21—4;+4k)=-§:—§i+§£
Required vector =2V = 2, i ol j+—= 4 —k
e s
Vectors in same direction: +2v=—1i —i J+— > i
. . SolEt Ll
Vectors in opposite direction -2V = —% i+ %i"%ﬁ

Find the constant a so that the vectors y= i —~3 j +dk and w=ai +9 j—12k are parallel.

v=cw
i-3j+4k=c(ai+9j-12k)
i-3j+4k=aci+9cj—12ck -

Comparison of j component  -3=9%c=c¢=-—

: -1 :
By comparingicomponent ~ ac=1= a(?J =rsSa=-3

Find a vector of length 5 in the direction opposite that of v =

b= (1) +(-2)+(3)' =VI+ 449 = V1d = v_ﬁ(,-zmk)
15

- _5 : 5
Required vector = —5.v=—— (i=2 +3k i J
equired vector \/ﬁ ( ) ) J_ \/__ J___

Find @ and b so that the vectors 37 — l +4k and ai + bj — 2k are parallel.

i-2j+3k.

W

:3£—i+4{£=c(d{+hi‘—2g_)
=3i~j+4dk=aci+bcj-2ck

Y=

|l'\

By comparison of component

3=ac (f), —l=bc and 4=2c=¢c=-2"
Put valuesof cinI and H
3=(-2)a =b(-2)
=3ﬂ=_—3 ; :}b:l
2 2
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Q.10 A spacecraft moves from point(120,240,—50) to polnt(130,210,80) in kilometers. What is the magnitude

of the displacement vector in kilometers?
Sol:  Final point=(130,210,80)

Initial point = (120,240,-50)
Displacement = (130~ 120,210~ 240,80 ~(~50)) = (10,30, 130)

ld] = /(10)* +(=30)} +(130)’ -J100+900+i6900 J17900

Id|--l33 77 km .

Q.11 Find the direction cosines for the given vector: : _
i u=-6i+3j+2k I v=4i+2j-5Sk

ii.  PQ,where P(9,3,13)and Q(ll,6,l9).
i u=-6i+3j+2k

Sol:  |u|= J(-ﬁ) +(3)’ +(2) =V36+9+4=y49=7

Direction cosines are

cosc:c-———"E cosﬂ----31 cos =2
7 7 X 7

il =4i+2j-5k

Sol: ||_\((4 +(2) +(-5)" =V16+4+25 = /45 =35

Direction cosines are

4
cos@=—=, COS ,
cosa 305 sf= J_ cosy = 3\/_

ii.  PQ,where P(9,3,13)and Q(;l,s,lo).

sol: PO =(11,6,19)-(9,3,13) = (11-9,6-3,19-13) =(2.3.6)

PQ=2i+3j+6k

S + ) (6 =VaT9336 =5 =7.

7d)-

bl . 2 3 6
Direction cosinesare cosa = ?, cosf = -_7 cosy= ?

Q.12. Which of the folldwing triple can be the direction angles of a single vector?
I 45°,45°,60° ii. 30°,45°,60° iii, . 45°,60°,60°
i 45°,45°,60°

1 g, et
Sol: Here cosa =c0s45° =——,c08 f#=c0545° =—,cosy =c0s60° =—
V2’ V2’
Now  cos’a+cos® +cos’y

= cos® 45° +c0s* 45° + cos? 60° = [715] +[—-\;?J_ + [%] - %4-%4.% =1 +.} =%¢1

These angles cannot be the direction angles of a single vector.
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Sol:

iii,

Sol:

30°,45°,60°

B

e _ - 1
Here cosa =cos30° =-2— =cosf= 90345" =:/—l_-£, = cos y = cos 60° =—2'-

Now cos’a+cos® B+cos’y

BY FANY Y 2 1Y 1 59 1-3¢241 6 3
-, 2 o 2 o 2 0= e Snll el =—t—t—=—F—F—= =—=—x
cos” 30° + cos® 45° + cos” 60 (2 +(75] +(2] . 3" 5 1

These angle_s-canr{ot be the direction angles of a single vector.
45°,60°,60°

Here . cosa =cos45° =7|£- =>cos # =cos60° =% => c0oSy =c0s60° -_-%

Now cos’a+cos® B+cos’y
; 2 2 2
=cos> 45° + cos’® 60° + cos’ 60° = 1 +(l) + 1 =l+l+l=3+l+l=2+l+1;ﬂ=1
_ J3) \2) el TR -4 4. .4 4
Since the sum of the squares of the cosines is 1, these angles are the direction angles of a single vector.
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