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Question 1 Marks
-3 0
If p=| 1 |and g=| 2 |,find the value of:
5 -2
i) pe-gq (i) |p—24| 3
Question 2

The coordinates of three points are P =(3,5,2), O=(-1,2,4)and R=(1,0,5)

(i)  Using vectors, find the point S such that PORS is a parallelogram. 3

(ii)) Prove that PQORS is in fact a rectangle. 2



Question 3 Question 5

Find the parametric vector equation of the interval 4B where 4=(0,4,5) and B=(-3,4,1). 2 Let 4=(-1,3,4) and B=(1,2,2).

(i) Find the angle between the two position vectors OAand OB in exact form.

Question 4
Consider two lines, Z, and L, given by the equations below:
-1 2 1

1
L=3|+4| 1 and L, =|—1|+u| 2
“ 2 1 3 -1

(ii) Hence find the exact value of the area of AOAB in simplest surd form.

Show that L, and L, are skew lines. 3



Question 6

Consider the sphere given by the Cartesian equation x> + y* + z* +2x —4z=4.

-1
(i) ~ Show that the vector equation of the sphereis | » — | 0 ||=3 2
2
THIS PAGE IS DELIBERATELY LEFT BLANK
(except for this writing)
0 1
(i) Consider the line L =| 1 |+ A| 1 | which intersects with the sphere at two points.
1 2
Find the Cartesian coordinates of these two points. 3



Student Number Question 9 Marks

Question 7 ' .
Fi 1 Find I mdx 4
ind Iizdx 2 x X
J7—6x—x
Question 8
Find _[sec" 0do 2



Question 10 Question 11

2dt Using the method of integration by parts, find J.sin (ln x) dx
1
+1

(i) Ife= tan%, show that dx = I

2
. . 2
(ii) Hence or otherwise evaluate j ——dx 3
0

1+sinx

10



Question 12

Using an appropriate trigonometric substitution, find J

11

1
2x4J16 — x? “

Question 13

1 2n

Let [, = [
0

5—dx for integers n >0
x°+1

Show that 7/, +1, |, = 2 ! for integers n > 1

n—1

12



Question 14

36
It is known that for a certain integral, I = I[ S(0)]dx.
0

18
Find the value of I[4 f (2x)]2dx , giving your answer in terms of /.
0

END OF PAPER
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Question 1 Marks
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Question 2

The coordinates of three points are P =(3,5,2), 0 =(-1,2,4)and R=(1,0,5)

(i) Using vectors, find the point S such that PORS is a parallelogram. 3
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Question 3

Find the parametric vector equation of the interval AB where A (0.4,5) and B=(-3,4,1). 2
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Question 4 o

Consider two lines, L, and L, given by the equations below

Show that LI and l7 are skew lines. )
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Question 5

Let A=(-1,3,4) and B=(1,2,2).

(i) Find the angle between the two position vectors OAand OB in exact form
—_

QA -0b = ‘67(“58'0979

—1+6+8 = [lvaie J1rare con®
i%= 326 s ®

B ol - =
—3(26, 3 51b b

0= _@
6
(ii) Hence find the exact value of the area of AOAB in simplest surd form
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Question 6
Consider the sphere given by the Cartesian equation x* + y* + z* +2x-4z=4.

;‘]'=3 )
3|

(i)  Show that the vector equation of the sphere is | r —
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(ii) Consider the line { 1 ] +4 [l ] which intersects with the sphere at two points.

1 2
Find the Cartesian coordinates of these two points. 3
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Question 7
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Find jsec‘ 9dé
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Question 10

(1) Ift=tan£,show that dx = 2dt2
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(ii) Hence or otherwise evaluate j
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Question 11
Using the method of integration by parts, find _[sin (Inx)dx 3
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Question 12
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Using an appropriate trigonometric substitution, find dx
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Question 13

2n
Let I, =J'—':—dx for integers n 20
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Show that 7, +1, _, = 2 ! 1 for integers n 2 1
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Question 14

36
It is known that for a certain integral, / = I[f(x)]ﬂdx .
0

18
Find the value of I[4f(2x)]zdx , giving your answer in terms of /.
0
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