1

(i) EITHER:

R1:

OR2:

OR3:

IR4:

RS:

Vectors MS 1

Find AP {or PA ) for a point £ on [ with parameter A,
e i—17j+dk + A(-2i+ j-2k)

Calculate scalar product of AP and a direction vector for / and equate to zer
Solve and obtain =3

Carry out a complete method for finding the length of AP

Obtam the given answer 15 correctly

Calling (4, =9, 9) B, state BA {or AE'Z] in component form, eg.—i+17j— 4k

Calculate vector product of B; and a direction vector for I,
e (—i+17j—dk)x (-2i+ j-2Kk)
Obtan correct answer, e.g. —30i+6j+ 33k
Divide the modulus of the product by that of the direction vector
Obtain the given answer correctly
State B4 (or AB) in component form
Use a scalar product to find the projection of B4 (or 48)onl
. . 27
Obtain correct answer in any form, e.g. —

Jo

Use Pythagoras to find the perpendicular

Obtain the given answer correctly
State B4 (or AB) in component form
Use a scalar product to find the cosine of 48P

. . 27
Obtain correct answer in any form, e.g. ————

Jo[306

Use trig. to find the perpendicular
Obtam the given answer correctly

State BA {or AB ) in component form

Find a second point Con [ and use the cosine rule in tnangle A8C to find the
cosine of angle 4, B, or C, or use a vector product to find the area of ABC
Obtain correct answer in any form

Use rig. or area formula to find the perpendicular

Obtam the given answer correctly

State correct AP (or P4) for a point P on [ with parameter 4 in any form
Use correct method to express AP (or AP) in terms of A

Obtamn a correct expression in any form,

ez (1-24) +(—1T+A) +(4-24)

Carry out a method for finding its minimum (using caleulus, algebra

or Pythagoras)

Obtain the given answer correctly

Bl

M1
Al
M1
Al

Bl

M1
Al

M1
Al

Bl
M1

Al

M1

Al
Bl
M1

Al

M1
Al

Bl

M1
Al
M1
Al
Bl
M1

Al

MI
Al
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2

(i)

(1)

(i)

‘if)

i )

State at least two of the equations 1+ 4 =a+pu, 4=2+2u, -2 +34=-2+3au Bl
Solve for A or for g M1
Obam A=ag (or A=ag+u-1)and y=1 Al
Confirm values satisly third equation Al
State or imply point of intersection is(a +1,4,3a - 2) Bl
Use comect method for the modulus of the position vector and equate to 9, followmg their

point of intersection M*1
Solve a three-term quadratic equation ina (a3 —a—-6= {}}I DM*1
Obtain —2 and 3 Al
Use correct method to form a vector equation for A8 M1
Obtain a correet equation, eg. r=i+2j+ A2i-2j+k)orr=3i+k + pi2i - 2j+ k) Al

Using a direction vector for A8 and a relevant point, obtain an equation for m in any form M1
Obtain answer 2x —2y + z =4, or equivalent Al

Express general point of AB in component form, e.g. (1+24,2-24, A)or

(3+2u,—2u,1+ 1) B1+
Substitute in equation of m and solve for A or for g M1
Obtain final answer %i+ %j+%k for the position vector of N, from A =% or L= —% Al
Carry out a correct method for finding CN M1
Obtam the given answer «.u'rl_3 Al

[The f.i. is on the direction vector for 485.]

[4]

[4]
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[5]



4 (i) | State or imply a correct normal vector to either plane, e.g. 3i+j-k ori—j+2k

Use correct method to calculate their scalar product
Show value 15 zero and planes are perpendicular

(iiy | EITHER: Carry outa complete strategy for finding a point on [ the line of intersection

OR1:

OR2:

Obtain such a peint, e.g (0, 7. 5), (1, 0. 1), (5/4, =74, 0)
EITHER: State two equations for a direction vector ai +bj+ ck for I,
eg Ja+b—c=0and a-b+2c=0
Solve for one ratio. ez a: b
Obtamna:b:e=1:-7:—4, or equivalent
State a correct answer, e.g. r=7j+ 53k + A(i - 7j—4k)

OR1: Obtain a second point on L e.g_ (1,0, 1)
Subtract vectors and obtain a direction vector for [
Obtain —i+ 7j+ 4k | or equivalent
State a correct answer, e g r=1+k+ A(—i+7j+ 4k)

OR2: Aftempt to find the vector product of the two normal vectors
Obtain two correct components of the produet
Obtain i—7j—4k |, or equivalent

State a correct answer, e.g2. r= 7]+ 5k + A{i—-Tj—-4k)

Express one variable in terms of a second variable
Obtain a correct simplified expression. e gy = 7—Tx
E=xpress the third variable in terms of the second
Obtain a correct simplified expression, eg. z =5 —4x
Form a vector equation for the line

Obtain a correct equation. e g r="7j+ 5k + A(i—7j—4k)

Express one variable in terms of a second variable

Obtain a correct simplified expression, e.g. z=3—4x
Express the same variable in terms of the third

Obtain a correct simplified expressieneg. z=(7+4y)/7
Form a vector equation for the line

Obtain a correct equation. e.g. r=Ji—Jj+ A(—Ti+7j+k)

El
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M1
Al
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Al
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Al
M1
Al
M1
Al

M1
Al
M1
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M1

Al

Express general point of I in component form e g (1424, 2- 4, 1+ 4) El

Using the correct process for the modulus form an equation in 1 M1=

Reduce the equation to a quadratic. e.z. 61° +21—-4=0 Al

Solve for A (usual requirements for solution of a quadratic) DM1

Obtain final answers —i +3jand$i+3j+ 1k Al

Using the correct process, find the scalar product of a direction vector for l and a

nermal for p M1

Using the correct process for the moduli, divide the scalar product by the produoct

of the moduli and equate the result to % M1

Yy — '

State a correct equation in any form, e.g. = — ]'Tl =t= Al
@ 14D+ ()P 1) 3

Solve for a® M1

Obtain answer a =+ 2 Al

(3]
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