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Question 1 Marks
(a) Find the vector parallel to v = 2i — 3j + 5k which has a magnitude of 6. 2
(b) (i) Find, in exact form, the angle between the position vectors: 2

0A=2i —3j + 5k and

0B=—i+j + 2k.

(ii) Hence find the exact area of triangle OAB. 1



(c) Consider the points A (5, 6, 7) and B (2, —1, 0). Question 2

(i) Find a vector equation of the line passing through A and B 2 (a) The points A (9, 2, 5), B(8, 3, W) and C (10, 10, 9) form a right angled triangle, right
angled at B.
Find the possible values of W. 3

(ii) Prove that the point C (11, 20, 21) lies on the line passing through A and B. 1

(iii) Using (i), find a vector equation for the interval from A to B. 1

(b) (i) What is the angle between the two vectors
v=—i+V2j+k and

u=i—-v2j—k? 1

(ii) What is the geometrical significance of the result in (i)? 1



(¢c) Given u=3i+3j+3k
v=3i+2j-k
w=—i—j—2k
@) Show that uecv=—-uow
(i)  Rearrange uov = -—uow so that the expression equals zero

two vectors are perpendicular?

(d) A parallelogram has all sides equal in length.
Show, using vectors, that its diagonals are perpendicular.

. Therefore which
2

Question 3

. X . . .
The equations S=Yy=2=2z-2 determine a straight line.

)

(if)

Write the equation of the line in vector form.

This line intersects the sphere x? + y? 4+ z? + 2x + 2z =4 in two points.

Find the coordinates of these points.



HEEEEEEE

Question 4 . .
s 3 Student Number (c) Find [ e**sinx dx
(a) Find / —adx 3
X2+ 4x+5
1
X . . .
(d) Evaluate / 1\/_ dx using an appropriate trigonometric substitution.
(b) Use the substitution x = 2cos 6 to find /L 4 oo



Question 5 Question 6

S

cos?'x dx, where nis an integer > 0.

xX—2
. ————dx
Find f(xz + D(x + 1) 3 LetAn=/
0

1

Show that n4,, = ZnT_An,l forn > 1.



Question 7

Let l”=f

)

(ii)

=|a

sec”x dx, where nis an integer > 0.
0

-2
Show that I,, = an1 [(\/7)" +((n—2)I,_,] forn=2.

Hence evaluate [, .

END OF PAPER
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Question !

(a) Find the vector parallel to v = 2i — 3j + 5k which has a magnitude of 6.

IYl= J4+qe2s = E
2
. & ()

¢’ 2
—— >
e vired Vecha s \[zg (5)

<>

(b) (i) Find, in exact form, the angle between the position vectors:
04=2i —3j + 5k and

0B=—i+j +2k.
-2-3+H0  _ S v
cos O = I 1 \ﬁ;.\/z y

5
& = s \/?x/ﬁ)

(ii) Hence find the exact area of triangle OAB.
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= T{x (58 x (€ x J207
‘=R

L2
= 470z | onib

12

Marks

2

N



(¢) Consider the points 4 (5, €, 7) and B (2, -1, 0).

(i) Find a vector equation of the line passing through A and B

= (3)- ,
e (D)ea(3) Snr (8 (3)

w ne (3)0A(3) = e [)+4(3)

(i) Prove that the point € (11, 20, 21) lies on the line passing through A and B.
" 5 -3 7
20 | = 6) ¥ /\ ( "7)
DOQS (2, ) (-’ -7 /] e

' 4
)’cs, when 4 = -2 /(W 7urVn{0/\),

Hene the roir\'f ¢ lies on the line.

(iii) Using (i), find a vector equation for the interval from A to B.

Mre inderval Liom /4 o B 3
N P
R’[;)+A[:z) for. Of/\..l /
LF—[E)*A[;)““ -1¢4 €2
-—léxiéo

o R ‘(—2)*’\/:}7) for
oo (2) A (Y 04 *

(78
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Question 2

(a) The points A (9, 2, 5), B (8, 3, W) and C (10, 10, 9) form a right angled triangle, right
angled at B.
Find the possible values of W. 3

C(lO)IOJﬁ) - -
Now PA o Be =9

) 2
/"l )o/-’ ) =0 v
[s-w/ (9w
/r(‘ilil,’S) 17.74’(5_“,)(11-“’\ =0

I

W) So

(b) What is the angle between the two vectors
v= —1'+\/7j+k and
u=i-V2j-k?

And what is the gecometrical significance o~f this result? 2

we- (3)(5)
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(c¢) Given u=3i+3j+3l_{
3

() Show that u e

oV, = +6-% = I~ )
noy ‘1 /“ Benk ahoy = -4 ow
~ ~

— M ow =5+3+6=Q
~  ~

(i1) Rearrange uov = —uow so that the expression equals zero. Therefore which two
vectors are perpendicular? 2

(d) A parallelogram has all sides equal in length.

Show, using vectors, that its diagonals are perpendicular. — 3
= d O L = 4
- on .
b ket 0A =& g
— “ond
Den O T ATY

—_ d
Consider 0P @ BA
c(mrp) (4D

oy""&by ’!ﬂy

= Mop + 4

~yey

wou -
= af*- 1
= 0O sinte

Hence E~e olt'ri]o,\.!; ot Fq.erJiw/q/t.

//0,4 - 0B (=)

5
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Question 3

The equations g =y —2 =z — 2 determine a straight line,

(i) Write the equation of the line in vertor form.
x - Y -2=4 Y - =A
. 244
~x =0+ 2A Y 244 ¥-

% - (%)”/-z) ‘

(i)  This line intersects the sphere x* + y* + z® + 2x + 2z =4 intwo points.

Find the coordinates of these points. 4

The Card ecion Q;u,,-(’:'oq g-p tha 5/0}\'/’0— i

(x+/)7/+ j1+(b+0> =6, 7

VG oaits and centre at (—I) o —/_].
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Question 4

Find v+ 3 Student Number
(a) Fin -:—;4”5-; ) 3 (c) Find [ e**sinx dx
/
_ V [} 2x /
N ICIL A -y [T S
,‘1'4-4-:: +9
2%
AP R Y N
] 2f x5 "’("”’)
Ix M A 25¢C
i s c§ P P = [ S
.2 ,A/xv,,4x+5, -5 ten (oe+2)
5 1 2 /
/ \/ I["Nsinxd" =1 e ”"""’*e Radel
4 4 >
.'./‘tl-‘))nz oz (zle}xsh\vt -F e “’”‘J\/
e:zx ) s C
= { -— (o5 >
2 _..-(:Lsma
°-3 A o ’
CoS = "7: r
o ) v
(b) Use the substitution x = 2co§ éto find / A s (d) Evaluate /; l+xdx using an appropriate trigonometric substitution.
\/i4 X l
of =2 ©C o x = tanT® BN ;‘-g . 2tane e e
- n
wivn x = 0‘—'% ot whio x =0, &7

dx _ _2sin® s >
46
—Zsm"d “ }" J’r x 2tan® S 04’9/
/ g F VBT MRS
I+ ta"®
( 4(0;’0)

I
\,\&d \ - X __ F
/ \ 4.J’4’jc;’

SM

7’ e ) & /
k[ 2f, 76
sin «
=2 [twn® -¢],”
. ’;‘f Cosﬁcv& - /
JLi-F] 27z

= “#[——Coédﬂ

o
<

/+ 2tan® 40

\
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Question 6
Find J e (¥ 3 X
TR D B I I 2
. LetA = f “cosix dx, where n is a positive integer.
Rx+ C !
x -r A ¥ —_—
(1,7'1‘ ‘) (x H) x

Show that n4, = 2n~1

Ap_y,forn=>1.

4
% 20 -1

/, An -/ cos X : //
4 }

. 5 )

W;\'ﬁ o = =1 & &

/ I 22-) / -
El\-x, w;J”'”J / sinx. (22-1) cos + .[-5in%)
)
= C \/
Whin ¢ =© ¢ -2 =A .
-1 T2 cC =73

the x-X T /4(-;:“'+D + [8x+c) (x+1)
n -

5 P w
= O + (2n~,)/ sint® s -
o
l K 2n-2 A
WKA 7‘3’: - = 2A + (5-\’9)( . (zn_,)/ 4«[’—(‘:"7'”) cos -
= - B -
)= -2 +2 Br}i [19»( ?4-1 o — CoszAx) W/
= - g
N (n ’ Mvs+ show i !
k " ,(_ o
= Y :( 20~ ’)[ COS
- —,ﬁc‘,/_ + _/_j,/ A = (Qn,,)f e X (
+ - > +I o vyl :
- (2" An
> —Ju{ = (29 An_, (311
g 'n!z“’ ' 7"/‘7&4«! L/ [+

Ao +(22-1)An = ['M-«,) An-i
/ s _ Lt (FC
= '}:—_ l/\} =t+', I %MI 14 I -3

on A0 ® (20-1) A 07l

Qnr'
nhAn- A= \/
/
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Question 7

b

Let 1 = 4 secy dv, where n is a positive integer.
0
. n-2
(i) Show that I,, = "—il[(\/—z—) + (n—2),-;) forn>1. 4
3 72
¥ n-
) :f cod . sec” e d¥
(%4 ™ n
s ’}x.[mw Fanx) ¥

m
n-x 9% __/ + NP E
- fiﬂ/""' Sec 7]0 ) tdﬂ%
X T n-r
. (E) o -[* (v tode se = X
(4

e z Lo
,(\f;)ni[n—l)/ ¥ (sec”’—")~ sec
0]

RSP

-1
= (ﬁ)n —(A—)) .Io + (6-1-) I
n-r
_In+(n-1).1'n = [\f;) + {0“‘7*) Tay
(a-1y In* (\/;)n-z'+ (oY) Inv
"‘L{./

n-r J 2sov
1 s LR s (O E

(ii) Hence evaluate I .

T4 TL(EYVH25]
Iy 1L +0xT]=] /
. 4
Is4 = 3 (2+1H) = 3
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