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Answer to Question 1 (4 marks)

,  and  (1). Soa.
 and  (1).

 (1). The triangle hasb.
half the area of the parallelogram: 
square units (1).

In (a), the formula used is ; a positive dot product means the angle is
acute. In (b), check that  is perpendicular to both vectors:

 and .

Answer to Question 2 (4 marks)

Two vectors in the plane are  and . Their cross product

gives a normal:  (2). The plane is , and

substituting  gives , so the plane is  (1). Check:  gives  and 

gives . The distance from the origin is  (1).

The intercept form  gives the same plane after multiplying by 6. The
normal  has length exactly 7.

Answer to Question 3 (4 marks)

Use row 1 to clear the first column:  gives  and  gives
 (1). Then  gives , so the matrix is in echelon form

(1). Back substitution:  gives ;  gives ; 
gives  (2). Check in the third equation: .
The system has a unique solution because elimination produced a pivot in every
column. Check the second equation as well: .

Answer to Question 4 (4 marks)
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The coefficient matrix  has determinant . There is exactly onea.

solution when it is non-zero, that is  (1).
When , the left-hand side of the second equation is , sob.
it reads  (1). If , it is the first equation multiplied by 2: the same
line, so there are infinitely many solutions (1). If , the lines are parallel and
distinct, so there is no solution (1).

Answer to Question 5 (4 marks)

A point of the beam is . Substituting into the plane:a.
, so  (1). The point of impact is

 (1). Check: .
The angle between a line and a plane is the complement of the angle betweenb.

the line and the normal . So  (1), which gives

 (1).


