
Problem 10RE

step 1 of 1

Problem 11RE

Step-by-step solution

step 1 of 1

Consider the following figure:

Let the vector be the length of and it is where .

The length of is where .

The value of the vector is,

Conversely,

If ,  then

Where  and .

So, belongs to the triangle.

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

Problem 12RE

Step-by-step solution

step 1 of 2

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

There exists not all zeros such that

The vector equation of the plane passing through the point containing the vectors and b is where s and t are parameters and which all not zero.

Since the vector is origin

Hence the required equation of the plane is

The vector c also contained in the plane this implies

This shows that

step 2 of 2



Show that if there exists not all zeros such that then the three vectors a, b, c lie in the same plane.

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

step 1 of 1

Problem 14RE

step 1 of 1

Problem 15RE

Step-by-step solution

step 1 of 1

If the matrices are  matrices and if then the product  has following entries

Which is the dot product of  row of A and  column of B.

Problem 16RE

Step-by-step solution

step 1 of 1

Consider the matrices and .

The value of the product  is,

Hence, the product AB is .

Problem 17RE



step 1 of 1

Problem 18RE

step 1 of 1

Problem 19RE

step 1 of 1

Problem 1RE

Step-by-step solution

step 1 of 6

The vectors in this problem are

Evaluate

The vectors and can be plotted as follows.

step 2 of 6

Evaluate

The vectors can be plotted as follows.



step 3 of 6

Evaluate

The vectors and can be plotted as follows.

step 4 of 6

Evaluate

The vectors and can be plotted as follows.

step 5 of 6

Evaluate

The obtained quantity is a real number and it cannot be plotted.

step 6 of 6

Evaluate



The vectors and can be plotted as follows.

Problem 20RE

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 equation and 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 matrices and are matrices and x is a column matrix in that is order of the matrix x is

Let

Consider the left hand side of the equation and 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 vector and 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 from and 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 

Let be 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 matrix is,

.

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 with in 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 .

Problem 8RE

step 1 of 1

Problem 9RE

step 1 of 1
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