9.

With respect to a fixed origin O, the equations of lines /, and /, are given by

2 -1)

[rr=| 8] +i] 2
10 3)

-4 5)
Li:r=|=1]+u|4
2 8

J

where A and u are scalar parameters.

Prove that lines ll and 12 are skew.

)
Relative to a fixed origin O,
» the point 4 has position vector i+ 2j — 3k
» the point B has position vector 5i+ 2j + k
The line / passes through 4 and B.
(a) Write down a vector equation for / )
(2)

Given also that

« the point C has position vector 3i + aj + Sk where « is a constant
» the points 4, B and C form the triangle ABC

* angle BAC is 45°

(b) find the exact possible values of a

(6)
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2.

With respect to a fixed origin, O, the point 4 has position vector

Given that

(a) find the coordinates of the point B.

The point C has position vector

ol

where a is a constant.
- —t - - el
Given that OC is perpendicular to BC

(b) find the possible values of a.

Relative to a fixed origin O,

» the point 4 has position vector i+ 2j — 3k
* the point B has position vector 5i + 2j + k
The line / passes through 4 and B.

(a) Write down a vector equation for /

Given also that

» the point C has position vector 3i + aj + Sk where « is a constant

* the points 4, B and C form the triangle ABC
» angle BAC is 45°

(b) find the exact possible values of a

(2

“4)

2

(6)
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6. Relative to a fixed origin O, the lines /| and /, are given by the equations
I :r=(3i+pj+Tk)+Ai(2i-5j+4k)
L:r=(8i-2j+5k)+u(di+j+2Kk)

where /4 and y are scalar parameters and p is a constant.
Given that /, and /, intersect,

(a) find the value of p,
(b) find the position vector of the point of intersection.

(c) Find the acute angle between /, and /,

Give your answer in degrees to one decimal place.

The point A lies on /| with parameter £ = 2
The point B lies on /, with 4B perpendicular to /,
(d) Find the coordinates of B

2. With respect to a fixed origin, O, the point 4 has position vector

Given that

(a) find the coordinates of the point B.

The point C has position vector

3l

where a is a constant.
. —_— . —_—
Given that OC is perpendicular to BC

(b) find the possible values of a.

“)

(2)

&)

(&)

2

“4)
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8. With respect to a fixed origin O the points 4 and B have position vectors

6 6
6[and |0
2 7

respectively.
The line /, passes through the points 4 and B.
(a) Write down an equation for /,

Give your answer in the form r = p + Aq, where 4 is a scalar parameter.

The line /, has equation

where u is a scalar parameter.

(b) Show that/ and /, do not meet.

The point C'is on [, where u=-1
(c) Find the acute angle between AC and /,

Give your answer in degrees to one decimal place.

@)

@)

®)

blank
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9. Relative to a fixed origin O, the line / has vector equation

-1 2
r=| -4 |+41 1
6 -1

where 4 is a scalar parameter.

Points 4 and B lie on the line /, where 4 has coordinates (1, a, 5) and B has coordinates
(b, _13 3)

(a) Find the value of the constant @ and the value of the constant b.

3)
_ —>

(b) Find the vector AB

2)
The point C has coordinates (4, -3, 2)
(¢) Find the size of angle CAB.

3)
(d) Find the exact area of the triangle CAB.

2)

The point D lies on the line / so that the area of the triangle CAD is twice the area of the
triangle CAB.

(e) Find the coordinates of the two possible positions of D.

“4)
(Total for Question 9 is 14 marks)




6. With respect to a fixed origin O, the line / is given by the equation
r=i+2j+5k+A(8i—j+4k)
where / is a scalar parameter.
The point 4 lies on /|
Given that | 5’4 |=5410
(a) show that at 4 the parameter 4 satisfies
814°+524-220=0
3

Hence
(b) (i) show that one possible position vector for 4 is —15i + 4j — 3k

(1) find the other possible position vector for A4.

3
The line /, is parallel to /, and passes through O.

Given that
—_—
» 0OA=-15i+4j-3k
* point B lies on /, where | OB | =410

(c) find the area of triangle OA4B, giving your answer to one decimal place.

C))

5. With respect to a fixed origin O, the lines /, and /, are given by the equations

4 2 13 5
L:r=] 4|+4|-3 Lir=|=1|+ul 1
+5 6 4 -3

where A and yu are scalar parameters.

(a) Show that/ and /, meet and find the position vector of their point of intersection 4.

(6)
(b) Find the acute angle between /, and /,, giving your answer in degrees to
one decimal place.
3)
A circle with centre 4 and radius 35 cuts the line /, at the points P and Q.
Given that the x coordinate of P is greater than the x coordinate of Q,
(c) find the coordinates of P and the coordinates of Q.
4)

blank

V3YVY SIHL NI 3LIIM LON OQ

JHY SIHL NI 3LIYM LON OQ _

V34V SIHL NI 31IYM 1ON Oa

{oa



Figure 1
Figure 1 shows a sketch of parallelogram 4ABCD.
— —
Given that AB = 6i— 2j + 3k and BC =2i + 5j + 8k

(a) find the size of angle ABC, giving your answer in degrees, to 2 decimal places.

(b) Find the area of parallelogram 4BCD, giving your answer to one decimal place.

3)
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