Problem 10RE
step1of 1

To find the area of the parallelogram spanned by the given vectors

(&Y given vectors are

b==+; w=£%
Area of ||gm spanned by v, w=PvxwP
Prw=i47
= Area =PV x @ B=PF x i = 42 =1.414 Sq. units
Problem 11RE
Step-by-step solution

step1of1

Consider the following figure:

A

1(OM
Let the vector W be the length of OCand itis ( }where <1<l .

OM =sa+(1-s)b

The length of OM js where 0S5 <1
The value of the vector is,
w=1(OM)

=t(sa+(1-s)b)

=(ts)a+t(1-s)b

Conversely,

" :(.f.s'}a+!(1—.s'}h’ (rv.\-} =10, (!(1—.&'))20emd(!-s]+(!(l —.ﬁ']] <1

t=(r-5)+1(1-5)

then
Where 0 <7< g0 <5 <1,

So, c belongs to the triangle.

aandb v:{.r.v]aﬂ[l—.\']b ts =0, .r{]—.s')éﬂemd!s+!(1—.ﬁ'}£1.

Hence, the triangle in space, whose vertices are the origin and the end, points of vectors where

Problem 12RE
Step-by-step solution
step1of2

Firstly show that, if the three vectors a, b, c lie in the same plane through the origin then

There exists %57 not allzeros suchthat @3+ Ab+ye=0.

Ty =1 X Vgs 2 - . = 5 .
The vector equation of the plane passing through the point " { 0> Yo “} containing the vectors & and b is r=r,+sattb where sand t are parameters and which all not zero.

0,0,0).

Since the vector ' is origin ( ’ >

Hence the required equation of the plane is r=sa+thb.

The vector c also contained in the plane r=sa+th this implies

c=sa+tb Replacer bye
sa+th-c=0
aa+ Pfb+ye=0 Wherea=sf=ty=~1

This shows that %3+ Bb+ye=0.

step2of 2



Show that if there exists &* ’6‘- ¥ not all zeros such that ca+ ﬁh rye= 0 then the three vectors a, b, c lie in the same plane.

aa+ fh+ye=10
c :Ea+£h Since y#0
4 4

That means the vector c can be written as linear combination of other two vectors.

This shows that the three vectors a, b and c lie in a same plane.

Problem 13RE

step1of 1

Given that e, by, a5, 5,8, e R

To prove (albl +ayhy +a;3b3)2 = (af +a§ +a_f) (bf +b§ +b32)
Let A be a vector such that :ﬂ = alf+a2}+a3p%

Let B be a vector such that El? = ble\+b2}' +b3£

Problem 14RE
step10of 1
Given that & %,% are unit vectors and they are orthogonal to each other
Toshow if @=ad+80+p then a=ad , S=ad , y=aw
Since &@,9, ¥ are unit vectors we have Pd =1, PV =1, PWwE=1
And & 9% are orthogonal to each other we have (ﬁ,ﬁ) =10, (i‘)ﬁr) =10, (ﬁr,ﬁ) =0
& =i+ S+
ror N mn A
:>a-u:(cm+,8v+;vw)-u
=ab-t+ & d+pw-d
:a’xl+ﬁ(0)+}/(0) (using given)
=a
=a=ai
Problem 15RE
Step-by-step solution

step1of 1

A:[aﬁ].B:[bj

If the matrices are /7 /I matrices and if 4 ]then the product AB=C pas following entries

C, = Zﬂn‘chlr
k=1
=i il
Which is the dot product of ! row of A and " column of B.

Problem 16RE

Step-by-step solution

step1of1
21 2 30 5
A=14 0 1 B=|1 2 1
Consider the matrices 130 and 031 .

The value of the product 45 is,

21 2|3 0 5
AB=|4 0 1|[1 2 1
L1 3 0J0 31
[2:341:142:0 2:041-242-3 2:541-1+2:1
=[4:340-1+1-0 4-0+0-2+1-3 4-5+0-1+1-1
[1:343:140-0 1:0+43:240:3 1:5+3:1+0-1

8 13]
={12 3 21
16 6 8
[7 8 13
12 3 21
I-bnoe,theproductABis‘ﬁ 6 8

Problem 17RE



step1of 1

1
Given that cg,b ke two vectors in the plane and

a= (an.a,) El:1 = (&5, ) and A'be real number

To show that the area of parallelogram determined by a and &+ a1z same as that
determined by a and b, and sketch and also relate this property to a known
property of determinants

Problem 18RE
step1of1

Given the vertices of a parallelepiped they are
1 1

Let&={0,1,0) &=(111) ¢=(0,20) d=(312)
Mewr we hawe to find the volume of the parallelepiped determined by the given

vertices

Sides of a parallelepiped are givenby A8 =k — é = [1,0,1)
wroo.
AT =c-a=(0,1,0)
mrooroy
AD:d—a=(3,0,2)

Problem 19RE

step1of 1

Vv

Problem 1RE
Step-by-step solution
step10of 6

The vectors in this problem are ¥ =3i+4j+5kw=i-j+k

Baluate ¥+ W-

v+w=(3i+4j+5k)+(i—j+k)
=(3+1)i+(4-1)j+(5+1)k
=4i+3j+6k

The vectors ¥ =31 +4i+5K,w=i—j+k o4 v+w=4di+3j+6k can be plotted as follows.

l—]l

step20of 6

Evaluate 3v.

3v=3(3i+4j+5k)
=9i+12j+15k

The vectors ¥ = 3i+4j+5k,3v=9i+12j+15k can be plotted as follows.



step30of 6

Evaluate 6V + 8w,

6v+8w = 6(3i +4j+5k}+8(i—j+k]
=[IS+8}i+{24—8]j+(30+8}k
=26i+16j+38k

The vectors ¥ =i+ 4i+5Kkow=i—jrk ooy 6v+8w=26i+16j+38k can be plotted as follows.

T

6

A0 6v+ 8w

1 AN R AR RN L n

3 5 10 15 20 25 30

step4of 6

Bvaluate ~ 2 V-

—2v=-2(3i+4j+5k)
=(-6)i+(-8)j+(-10)k

The vectors ¥ — 3i+4j+5k and —2v= {_6}i + {_R]j +{_] O}k can be plotted as follows.

1

step50f 6

Evaluate ¥ W
vew =(3i+4j+5k)-(i-j+k)
=3-4+5
=4
The obtained quantity is a real number and it cannot be plotted.

step 6 of 6

Evaluate ¥ W



vxw=(3i+4j+5k)x(i-j+k)

i j k
3 4 5
1 -1 1

=(4+5)i+(5-3)j+(-3-4)k

=9i+2j- 7k

The vectors

v

v=3i44j+5kow=i-jrk g viw=9i+2j-Tk

4

Lg161412108 ©

-5

Problem 20RE

Step-by-step solution

step1of 1

Consider the two vectors

If the two vectors are orthogonal then their dot product is zero.
To prove the orthogonal, we need to prove ("b”a - ||a||h) ' ["h“a * ||a|] b) =0 .

The dot product of the two vectors is,
(b~ [ab)-(b]a-+Ja]b) = ([b]a)" + [b]aa
=(Ibfa) ~(lab)

But, the value of ("a

(Jal)’ = (Va-a)

=a-a

-

=|a

The equation (1) becomes,

(Ibfla~[ab)-(1ba-+[ab) = (|

Hence, the two vectors |

Problem 21RE

Step-by-step solution

step10of 1

Let ¥ and y are two vectors in space then the triangle inequality is,

)2 is,

=b%’-a’b’ (Since.[a
=0
[ba+[alb b2~ [ab

=l <+ v <l + I

To prove

Write the vector ||“|| as,

||v|| = ||[ v-w)+ w|| (Add & Subtract vector w ]

<|(v=w)|+[w| (From the Traingle inequality)

Ivl-Iwl<|(v-w)]

Hence, we have proved i.e.

[v=wl = [(¥]- )|

(Subtract [w] on both sides)

[ B

[blla-+Jalb,,,4b]a—[alb_

)" ~(Jalb)
= (b a*)~(ja"b*) ~(Since. b

"=’ and b =1’ )

are orthogonal.

, use the triangle inequality form.

can be plotted as follows.

[~ bfafaflo(|afv)

h! 2:

and ||a

)



Problem 22RE
Step-by-step solution
step1of 1

X5 by =¢
Consider the point ( 1 ')and the line ¥+ by =¢

|a_\'] +by, = c'|

. u-v
Proju=—

To prove that the distance from the point to the line is Va +b , use the vector projection formula

Rewrite the equation of line as,
ax+by=c
by =c—ax (Subtract ax on both sides)
C o .. .
y=—=—x (Divide by b on bothsides)
b b
o

m=-—-——
Hence, the slope of the equation of line is b .

Problem 23RE
Step-by-step solution

step1of 1

To verify the direction of bxe given by the right —hand rule, by choosing b.c to be two of the vectors

Choose the two different vectors as b=ic= 1.

The value of D% Cig
bxe=ixj
i j k
=1 0 0
01 0
=i(0-0)-j(0-0)+k(1-0)
=k

—ie=i. |ix]
Hence, the direction of I % € by choosing b=iec=j is .

Problem 24RE

Step-by-step solution

step1of 1
a)
Consider the equation & b=a"b 4 prove that 4 =8 -
a-b=a'"-b
a-b-a"-b=0
(a-a")-b=0 Use distributive property
= a-a'=0 Since it is true for all b

a—-a'+a'=0+a’ Add a" on both the sides
a+0=0+a’'
a=a'

Hence proved!

Problem 25RE

step1of 1

Y]

ai
V L
a —moooot 77T — -1,
v,? a}?
Problem 26RE

step1of 1

i.jand k

v

M

, choose the different of vectors for

b. € 11 then find the value of P X €



Given equations are Ax+By+Cz+0 =0 and Ax+By+Cz+0,=0
To show two planes given by the above equations are parallel and the distance
|D1_D2|
NA + B +CP
Let F=Ax+8y+Cz+D =0
B=Adx+By+Cz+D, =0
Take E:\fl = Mormal vector for B = A+ B +Ck
Take E:\fg = Normal wecter for £ = A+ B+ ck

between them iz

Problem 27RE

step1of1

(&) Given the vertices of a triangle (x,3). (%0 ). (x.04)
To prowve that the area of the triangle in the plane with given vertices is the

11 1
absolute value of 2 X X
1 Ya M

LetA=(x.0) B=(x.») C=(x.)

1,ttf r¢t
AreaofMBC:E(ABxAC)

11

fﬁi = (xz_ .0 _)’1)
AC = (x3— R —)’1)

Problem 28RE
Step-by-step solution
step1of 1

(a

0,3,4
Consider the Cartesian coordinate ( } .

r=4/x"+y" and =tan '[l]
X

r,8,z)
To find the cylindrical coordinates ( } , find the value

The value of 'is,
(0) +(3)

3

The value of g is,

& =tan '[l]
X

[r'.&:]:[l

£‘4]
2

-6,z
Hence, the cylindrical coordinates (j } are

The plot of cylindrical coordinates is as shown below.

Problem 29RE

Step-by-step solution



step1of 1

The objective is to convert the following points from cylindrical to Cartesian and spherical coordinates.

Problem 2RE
step1of 1

Giventhat v=25+4&,  w=—f—#£

1 [y 1 1 [y 1 1 n n
Mewr we have to computev4w, 3w, 6v+3w, —2v, vw and vxw
And to interpret the each operation geometrically by graphing the vectors

Computing 'L+'L:v = (2}+£)+(—f—£)
=—i+2}
3L=3(2}+£)

=65+3k

Problem 30RE
Step-by-step solution
step1of 1

The objective is to convert the following points from spherical to cylindrical and

Cartesian coordinates.

Problem 31RE

step1of 1

Now we have to rewrite the equation = = x° — ¥ by using cylindrical and
spherical coordinates

Cylindrical Co-ordinates,
x=roosd
y=rand
=z=ricos #—rlsin’d

ie z=ricos2d

Problem 32RE
Problem 32RE
Problem 33RE

step1of1

Given that x= (3, 2.1, 0) . ¥= (l, 1.1, 2)

To werify Cauchy-Schwarz and Triangle inequalities
We know that Cauchy-Schwarz inequality in R®
Let x,» be vectors in[R* . Then |x-y|5|| el
For that

Consider

xy=(32100(1112)
=3(1)+2(1)+1(1)+0(2)
=6

Problem 34RE
step1of 1

Giiven matrices are

A=[3 01 A=|1 01
2 01 1 11
1 01 001

To multiply the matrices and check that does A8 = B4

Problem 35RE
Step-by-step solution
step1of 1

a)



A B o ixn nxl.

"
The matrices “" and ~ ar matrices and x is a column matrix in R that is order of the matrix x is

Let A= I:u'r :I,I.,,\. .B= br.l :L,,‘, X = [“'f]r.ul :

:A{Bx

AB)>
Consider the left hand side of the equation ( } X } and simplify it.

(4B)x :([“u' 1o [B],., ] 5]
i “ubs,f } ) ["-r' ].m
L &=l xR
I:('ri :LM -[,\‘r ]M where i'{.’lJL by =¢;
k=1
S|
L=l el

fsfigon],

el

Problem 36RE
Problem 36RE
Problem 37RE
Step-by-step solution

step1of 1

The objective is to verify that a liner mapping Tof " to B"is determined by an 7% 1 matrix.

Let A be any " * " matrix over afield £ .

Use the definition of linear transformation:

[/ .
Let 4 and V3 be vector spaces. A linear transformation is function I: V' - V3 with the following properties:
(1)
Forany "V € ¥ then T(v+w)=T(v)+T(w)
(2

uvel T(kv)=kT(v)

For any ! then

Problem 38RE
Step-by-step solution

step1of 1

Considerthevector(l_]‘Z}andline M :{2'_]‘0]+r(2'3’0}.

The objective is to find the equation of the plane.

Problem 39RE
Step-by-step solution

step1of 1

0,0) to (7,2)

Consider the work done W is moving an object from ( and subject to a constant force FigW=F- F ,where ¥ is the vector with its head at (7,2) and tail at (0,0) and the units are feet

and pounds.
(@

Consider the vector F=10cos@i +10sin 9_;'_

The vector F :(?,2}—(0,0)

=(7.2 ’
( } Find the value of ¥ in terms of‘rJ as follows:

F-F
=(Il)c:0*:n‘3;T + IUsinO_F)‘(?f + 2;)
=T0cos &+ 20sind

w

Problem 3RE
Step-by-step solution
step1of 1

(a)



-1,2,-1
Consider the point( ’ ]

-1,2,-1 i . .
To find the equation of the line through ( ’ ] in the direction of J , apply the formula of the equation of the line passing the point @ in the direction of the vector V.

The equation of the line passing through the point (_ 1.2,- I]in the direction of i is,
I{t)=a+wvt

=[—1.2.—1}+!{0.1.0}

=(-12+1,-1)

I(1)=—i+(2+1)j-k

Hence, the equation of the line is

Problem 40RE
Step-by-step solution
step1of1

The objective is to find the angle and speed of the second marble.
Consider a particle with mass /! that moves with velocity ¥ and its momentum is,
p=mv

Sketch the graph of the mass and velocity as shown below:

L]
,I_. ¥
—
x =

Problem 41RE
Step-by-step solution
step1of 1

The objective is to prove that

x+2 oy z vy x+2 z
z  y+l W0==|1 z-x-2 10-z
° o2 3 3 Forall ¥+ V%,
Consider,
x+2 oy z
L-H-§=| z y+1 10
5 5 2

Apply the column operation as follows:

¥y x+2 =z
L-H-S==|y+1 =z 10
5 5 2

Apply the row operation as follows:

y o ox+2 z
L-H-§=-|1 z-x-2 10-z
5 5 2
=RH.S.
Hence L-H-S=R-H-§
That implies,
x+2 oy z ¥ x+2 z
z  y+l W0==|1 z-x-2 10-z
5 5 2 5 5 2
Hence proved.
Problem 42RE
step1of3
1 x i

Toprove | y »*|#0

1 z 2°

1 x i

Consider |1y »*
1 z 2°

step2of 3



RQHRQ_RI
R AR

0 y—x yg—x2
0 z-x -2

step3of3

#0
If %,y z are all different.

Hence proved

Problem 43RE
Step-by-step solution
step10of 1

The objective is to prove that
66 628 246 |68 627 247
88 435 24|=186 436 23
2 -l 1 2 -1 1
Consider,
66 628 246
L-H-§5=88 435 24
2 -l 1
Apply the row operation as follows:
R <R +R, ,R, < R, —R,
66+2  628-1 246+1

L-H-S=88-2 435-(-1) 24-1
2 -1 1

68 627 247
=86 436 23
2 -l 1
=R-H-§
Hence L-H-S=R-H-S§
That implies,

66 628 246 |68 627 247
88 435 24|=86 436 23
2 -l 1 2 -l 1

Hence proved.
Problem 44RE

step1of 1

% n+l n+2
Toprove |w+3 m+4  x4+35| has the same value no matter what n 12, And also
n+6 n+7 n+8

to find its value
RQ ~ Rz _Rl
R AR

Problem 45RE
Step-by-step solution

step1of 1

Vectors are quantities having both magnitude and direction, while scalars are quantities having only magnitude.

Problem 46RE

Step-by-step solution



step1of 1

We shall finda 4*4 matrix C such that for every 44 matrix A, we have CA=34

Problem 47RE
Step-by-step solution

step1of 1

1 1 i
A7 B and (AB) " 4o show that

The objective is to find the values of
(ABY ' # A7'B" but (4B) =B"'4"

Consider,

o]l

Let A be a 2% 2 matrix then the inverse of 2% 2 matrix 4 is,

. 1 d -=b
A' =
ad-bc|lc a

ﬁ( adjA ]

Where, Ais nonsingular matrix.

Problem 48RE
Step-by-step solution
step1of 1

Consider the matrix,

{a b }
A=
c d

The matrix 4 is said to be invertible, if its determinant is nonsingular that is

4= 1 d —b
ad—bc|—c a )

Problem 49RE

ad —be #0, and the inverse of a matrix is,

step1of1

The volume of a tetrahedron with concurrent edges ab.c 15 given by
1¢ T
V= gé (B xE)

r
(&Y to express the volume as a determinant ¥ = éé ik xg)

(Ix (Iy
5, b, b

o | o=

Problem 4RE

Step-by-step solution

step10of 1

(a

Consider the point (0’ L 0} .

To find the equation of the line through (0‘ L ﬂ} in the direction of:;i +k , apply the formula of the equation of the line passing the point @ in the direction of the vector V.

The equation of the line passing through the point (0.1.0) in the direction of 3i + K s,
I(¢r)=a+w

=(0,1,0)+(3,0,1) (Since3i+k is(3,0,1)in point form)

=(31,1,1)

Ir)=(3r)i+j+(r)k
Hence, the equation of the line is {} ( J] 'I+(] .

Problem 50RE



Step-by-step solution

step1of 1

Atetrahedron is a polyhedron and it has four triangular faces, six edges and four vertices.

(a)

The diagram of tetrahedron is as shown below:

Ily

0,
A tetrahedron in the xyz coordinates with one vertex at (

Problem 51RE
Problem 51RE
Problem 52RE
step 10f1
A line is given by
x=3+1

y=16t-2
z=—(t+2)

0
’ }and the three edges concurrent at (

Mewr we hawe to find the unit vector parallel to the given line

Problem 53RE
Problem 53RE
Problem 54RE
Step-by-step solution
step 10f1

Consider the two planes,

The normal vector N ! of the plane

The normal vector N 2 of the plane x=

To find the unit vector parallel to both planes, first find the cross product, N' xN 2 and use the formula,

The value of N, % I\3is,

=i(—1+1)—j(-8-1)+k(-8-1)
=9j-9k
The value of unit vector is,
N, xN,  9j-9k
”NIXN:"_\/(9)3+(9)l

8x+y+z=land x-y-z=0

8x+y+z=1;8i+jrz=1

v—::ﬂisi—j—z:[]'

0,0,0)

N, xN,
”NI %N, )




J2
-1 _k
5 (i-%)
V2.
7(.1— k)
Hence, the unit vector parallel to both planes is .
Problem 55RE
Step-by-step solution
step1of1
Gventhat | +2/ —k & k
Now we have to find the Unit vector orthogonal to P+2) -k &k
(:: + 2; - 1:) x k
Unit vector is along
=—j+2i
Hence the unit vector orthogonal to i+2j-k &k is

=(@-))

Problem 56RE

step1of2

Given line1s x=2-1, y=—f-1, z=¢4+ 2 & vector f—}
Mewr we hawe to find the TTnit vector orthogonal to the given line and the given
vector

step2of2

Vector P toline is (2}{\— 3 +£)
= unit vector is along

(3= 548)x(7-3)
=k+j-2k+]

=f+j-k

. Ci+-k
= unit vector 18 ———
[F+5-#|

Hence the TTnit vector orthogonal to the given line and the given wector

1 e o o
:E(x+j—k)

Problem 57RE
Step-by-step solution
step1of1

Let U= +yj+zk be the required unit vector.

To find the unit vector at angle, first write the statement at angle of 307 i and making equal angles with jand k in the below form i.e.,
u-i = Jul [ cos(30°)

\E u-j=u-k

2 and Y77  _ee21)

Problem 5RE
Step-by-step solution
step10f1

Consider the following points

(2,1,-1) (3,0,2) (4,-3,1)

Problem 6RE
Step-by-step solution

step1of 1



Consider the equation of a point-direction form of aline is,

x=ux +at,

y=y+bt,

=z +ct,

Here,

a=(x,y,z ) andv= (a.b,c'}

Problem 7RE

Step-by-step solution

step1of1

(@

Consider the vectors ¥ = 1T JandW =k

To compute V"W for the set of vectors, apply the formula that

The value of V' Wis,

vew =(—i+j+0k)-(0i+0j+k)

=(=1-0+1-0+0-1)

=0
Hence, the value of ¥ Wis L=l
Problem 8RE
step1of 1

To compute v for the given set of vectors

(4) Giventhat b=—T+7  W=£k
Po7 ok
Yxw=|-1 1 0
001
=T(1=0)= F(— 1= )+ &(0—0)
=i+j
= bxw=1+]
Problem 9RE
step1of 1
To find the cosine of the angle between the given set of vectors
%] Given vectors are = -+ W=k

B (-1 4P =2 Pwi=F =1
=-1{0)+0{1)+0(1) =0

:P'g IP'rrvPcosé‘ (Q:angle betweenmg,{v)
=0=+2x1x%cosd

= [cos#=0]

ror
vow
ror
we have that v w

a-b=abh +a,b, +ab,

*where the vectors are

a=ai+aj+rak | b=bi +b,j+bk
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	Step-by-step solution
	step 1 of 1
	Consider the two vectors and.  If the two vectors are orthogonal then their dot product is zero.  To prove the orthogonal, we need to prove.  The dot product of the two vectors is,    But, the value of is,    The equation (1) becomes,    Hence, the two vectors and are orthogonal.

	Problem 21RE
	Step-by-step solution
	step 1 of 1
	Let are two vectors in space then the triangle inequality is,  .  To prove, use the triangle inequality form.  Write the vector as,    Hence, we have proved i.e..

	Problem 22RE
	Step-by-step solution
	step 1 of 1
	Consider the point and the line.  To prove that the distance from the point to the line is, use the vector projection formula.  Rewrite the equation of line as,    Hence, the slope of the equation of line is.

	Problem 23RE
	Step-by-step solution
	step 1 of 1
	To verify the direction of given by the right –hand rule, by choosing to be two of the vectors, choose the different of vectors for and then find the value of.  Choose the two different vectors as.  The value of is,    Hence, the direction of by choosing  is.

	Problem 24RE
	Step-by-step solution
	step 1 of 1
	a)  Consider the equationand prove that      Hence proved!

	Problem 25RE
	step 1 of 1

	Problem 26RE
	step 1 of 1

	Problem 27RE
	step 1 of 1

	Problem 28RE
	Step-by-step solution
	step 1 of 1
	(a)  Consider the Cartesian coordinate.  To find the cylindrical coordinates, find the value  The value of is,    The value of is,    Hence, the cylindrical coordinates are.  The plot of cylindrical coordinates is as shown below.

	Problem 29RE
	Step-by-step solution
	step 1 of 1
	The objective is to convert the following points from cylindrical to Cartesian and spherical coordinates.

	Problem 2RE
	step 1 of 1

	Problem 30RE
	Step-by-step solution
	step 1 of 1
	The objective is to convert the following points from spherical to cylindrical and  Cartesian coordinates.

	Problem 31RE
	step 1 of 1

	Problem 32RE
	Problem 32RE
	Problem 33RE
	step 1 of 1

	Problem 34RE
	step 1 of 1

	Problem 35RE
	Step-by-step solution
	step 1 of 1
	a)  The matricesandarematrices and x is a column matrix inthat is order of the matrix x is  Let  Consider the left hand side of the equationand simplify it.

	Problem 36RE
	Problem 36RE
	Problem 37RE
	Step-by-step solution
	step 1 of 1
	The objective is to verify that a liner mapping of  to is determined by an matrix.  Let  be any  matrix over a field.  Use the definition of linear transformation:  Let  be vector spaces. A linear transformation is function  with the following properties:  (1)  For any  then   (2)  For any  then

	Problem 38RE
	Step-by-step solution
	step 1 of 1
	Consider the vectorand line.  The objective is to find the equation of the plane.

	Problem 39RE
	Step-by-step solution
	step 1 of 1
	Consider the work done is moving an object fromand subject to a constant force is , where  is the vector with its head at (7,2) and tail at (0,0) and the units are feet and pounds.  (a)  Consider the vector.  The vector    Find the value of in terms of as follows:

	Problem 3RE
	Step-by-step solution
	step 1 of 1
	(a)  Consider the point.  To find the equation of the line through in the direction of, apply the formula of the equation of the line passing the point  in the direction of the vector.  The equation of the line passing through the point in the direction of is,    Hence, the equation of the line is.

	Problem 40RE
	Step-by-step solution
	step 1 of 1
	The objective is to find the angle and speed of the second marble.  Consider a particle with mass that moves with velocity and its momentum is,    Sketch the graph of the mass and velocity as shown below:

	Problem 41RE
	Step-by-step solution
	step 1 of 1
	The objective is to prove that   For all .  Consider,    Apply the column operation as follows:    Apply the row operation as follows:    Hence   That implies,    Hence proved.

	Problem 42RE
	step 1 of 3
	step 2 of 3
	step 3 of 3

	Problem 43RE
	Step-by-step solution
	step 1 of 1
	The objective is to prove that    Consider,    Apply the row operation as follows:      Hence   That implies,    Hence proved.

	Problem 44RE
	step 1 of 1

	Problem 45RE
	Step-by-step solution
	step 1 of 1
	Vectors are quantities having both magnitude and direction, while scalars are quantities having only magnitude.

	Problem 46RE
	Step-by-step solution
	step 1 of 1
	We shall find a  matrix C such that for every  matrix A, we have

	Problem 47RE
	Step-by-step solution
	step 1 of 1
	The objective is to find the values of  and to show that   .  Consider,   and   Letbe a  matrix then the inverse of   matrix  is,    Where, is nonsingular matrix.

	Problem 48RE
	Step-by-step solution
	step 1 of 1
	Consider the matrix,    The matrix  is said to be invertible, if its determinant is nonsingular that is and the inverse of a matrixis,  .

	Problem 49RE
	step 1 of 1

	Problem 4RE
	Step-by-step solution
	step 1 of 1
	(a)  Consider the point.  To find the equation of the line through in the direction of, apply the formula of the equation of the line passing the point  in the direction of the vector.  The equation of the line passing through the point in the direction of is,    Hence, the equation of the line is.

	Problem 50RE
	Step-by-step solution
	step 1 of 1
	A tetrahedron is a polyhedron and it has four triangular faces, six edges and four vertices.  (a)  The diagram of tetrahedron is as shown below:    A tetrahedron in the xyz coordinates with one vertex at and the three edges concurrent at .

	Problem 51RE
	Problem 51RE
	Problem 52RE
	step 1 of 1

	Problem 53RE
	Problem 53RE
	Problem 54RE
	Step-by-step solution
	step 1 of 1
	Consider the two planes, .  The normal vector of the plane  is.  The normal vector of the plane  is.  To find the unit vector parallel to both planes, first find the cross product, and use the formula,.  The value of is,    The value of unit vector is,      Hence, the unit vector parallel to both planes is.

	Problem 55RE
	Step-by-step solution
	step 1 of 1
	Given that   Now we have to find the Unit vector orthogonal to   Unit vector is along      Hence the unit vector orthogonal to  is

	Problem 56RE
	step 1 of 2
	step 2 of 2

	Problem 57RE
	Step-by-step solution
	step 1 of 1
	Let be the required unit vector.  To find the unit vector at angle, first write the statement at angle of to  and making equal angles within the below form i.e.,   and   …��?(1)

	Problem 5RE
	Step-by-step solution
	step 1 of 1
	Consider the following points  ,,

	Problem 6RE
	Step-by-step solution
	step 1 of 1
	Consider the equation of a point-direction form of a line is,    Here,

	Problem 7RE
	Step-by-step solution
	step 1 of 1
	(a)  Consider the vectors and.  To compute  for the set of vectors, apply the formula that where the vectors are  and.  The value of is,    Hence, the value of is.
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	step 1 of 1
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	step 1 of 1


