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55 Question 6 continued
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Relative to a fixed origin O, the line / has equation

1 4
r=|-10| +1] 4 where 4 is a scalar parameter
-9 2

—>
Given that O4 is a unit vector parallel to /,

%
(a) find OA

(2)
The point X lies on /.
Given that X is the point on / that is closest to the origin,
(b) find the coordinates of X.
5)
The points O, X and 4 form the triangle OXA.
(¢) Find the exact area of triangle OX4.
3)
() Formulo. Jor Wt vector formule for Mognitvde of & vector:
—’
0= 8% vervor Lee A8 - [5)
tor £
i vector of 0
-5
oh 5. 2 MA
4te 4t
(3)
= L}
of =
6
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Question 7 continued

(b) Since X is clogest point 1o Origin, OX Must be pexpenditwlor to L.
.. OX -divection vecter) =0

Let's toke OX to be e of L:
1¢4)
ox: [—‘\0* 45\
-Q+2,
Joc

14421 (4
[—‘\0*4).\' 4| =0
“A+23) |2
41 v4a)t & (-\0+ 40+ 2(-9¢23) =0
4¥Abp-40+16p-18 +4p =0

I6p=54
-3
=3

owr jound A into OX to ger the ‘coordinoies of x:
1+401.5) ¥
O = [-10+4 CS) :{-4]
-Q +2(1.8) ¢
oo X(3,-4,-6)

() Diogrom
— = - - .
0A omd OX owve 0lso pexDey Ao since QA \s powaed

_f . v une \.
0A ;;o}’

- ) ;
We ¥now (0AV=4 Since IS o Wt vector

Gex l(ﬁl: A
-—
10X1= ¥ +4246* _ {rom (b) Bx:(:t]
= [T
Hence orea of tnamgle OXA:
oveq: YOI x)
r A
- Qyen: SO
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Question 7 continued
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55 Question 7 continued
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8.

(a) Given that y =1 at x =0, solve the differential equation

1
dy  6xp3
e 20

giving your answer in the form y* = g(x).

(M

(b) Hence find the equation of the horizontal asymptote to the curve with
equation )* = g(x).

L (2)
(a) d\‘\ = 6-;(\!3
dx ot*
(22— dy: (-2 ' )
: G\ﬁ d!F ¢ the Like texms ow one Side
393 dy: 2™ ax

T
1y343:-.1¢ x-[-le dx  MAAA
6 2/ 2 Jt
1 -1x -
Ly3 oty g™
%) 2 “" )
Mulaply both Siden by 4
T -1x -‘281
y3s z-2xe - tC dMAMY
Use the o 4=\ ,x=0 ¥ gek 4c. 0 a1
Ve —2ere - £ ac
c=2 M

. -2x
(b) To gk horizontod osymptote AsxD e, e 0

3
1"[’2’20 -i +2) MA

\‘.ll'\/élx vt

ytl= ’L%
K)

> Q=26 howtontal asympbte AN
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Question 8 continued
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9. (i) Relative to a fixed origin O, the points 4, B and C have position vectors a, b and ¢
respectively.

Points 4, B and C lie in a straight line, with B lying between 4 and C.
Given AB:AC =1:3 show that

c=3b—2a
3

(i) Given that n € N, prove by contradiction that if »* is a multiple of 3 then n is a
multiple of 3

5
. Diagram
¢
AB-0OB-0n  AC-=(L-0R
A 0 Since AC: 3pB:
c-0=3(b -0)
c-a=3b-3a
c=3b-2a hene shown
ii.
Make an Assumption: e (and ouy assumpkion to be th te) ol what |
" Assume thal theve exists a vvwoer e ave tvyingt prove. Inthe Proof,
N Suh tnak mois mot o wwitiple Jict th e assumplion

of 3, buk W is & wultiple of 3"

If ™ is vt o wwlinple of 3:
n:iIm+A
Tryo qex nt:
Az (Beq)t
=qm ¢ 6m +4
= 3(3M +2Zm) +1 s (1 move tham a multiple
ol 3, --mot o. wwitiple of 3.
Thisis o ‘comradiction.

2

n

Hence if m is o wmwitiple of 3 tham n?is o Mwlbiple of 3 prowen by comradicrion.
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Question 9 continued
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