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Notes

(a)

M1: Subtracts the given coordinates either way round, 2 correct values implies method, and uses
as their direction vector.

Al: For a correct equation. Allow any equivalent correct equations but must use the correct
notation, starts with r = ..., can be using column vectors

(b)

M1: Uses z = 0 in their P equation to find a value for their parameter and uses this to find the
other coordinates.

Al: Deduces the correct coordinates, condone written as a vector.

(©)

M1: Realises the scalar product between their direction from part (a) and the direction vector
extracted from the P, equation is required and calculates its value

M1: Completes the method and at least reaches a value for cosine of the angle. Must be
attempting to use the direction vectors

Al: Correct acute angle

(d)

M1: Uses the model to form a general vector connecting the two pipes, condone sign slips if the
intention is clear. Condone use of the same parameter for this mark. They will be unable to score
any more marks

M1: Recognises that the scalar product between the general vector and the directions of the lines
= 0 and uses this to form 2 simultaneous equations in terms of their parameters. Follow through
on their line from part (a)




M1: Attempts to solve the simultaneous equations, writing a value for each parameter is
sufficient.
Then uses the values of their parameters in the model and either

e shows the shortest vector connecting the 2 lines

e proceeds to a distance with no incorrect working seen.
dM1: Uses their values of their parameters to find the vector which if not correct must be stated
and then finds the modulus of their shortest vector to find the shortest distance. Maybe implied by
a correct answer. Dependent on previous method mark.
Al: Awrt 1.3(0) m
Alternative 1
M1: Uses the model to form a general vector connecting the two pipes, condone sign slips if the
intention is clear.
M1: Finds the normal vector to the direction vectors by any method and sets the general equation
of the line equal to a multiple of the normal vector.
M1: Attempts to solve the simultaneous equations, writing a value for each parameter is
sufficient.
Then uses the values of their parameters in the model and either

e shows the shortest vector connecting the 2 lines

e proceeds to a distance with no incorrect working seen.

dM1: Uses their values of their parameters to find the vector which if not correct must be stated
and then finds the modulus of their shortest vector to find the shortest distance. Maybe implied by
a correct answer. Dependent on previous method mark.

Al: Awrt 1.3(0) m

Alternative 2 outside spec
M1: Using their equations to find the vector between the coordinates (a—c)

M1: Find the cross product of their directions (bxd) and finds the dot product of their
(a—C)o(bxd)
M1: Finds their [oxd|
(a—c)e(bxd)|
ped |
Al: Awrt 1.3(0) m.

M1: Uses






