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Answers
Vectors Test 6
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(i) -
By Ratio Theorem, UM = M
_ W-u+v-u
2

= %(V+w—2u) (Shown)

(ii) Vector equation of line UM 1s r=u+ /’L(W +v —211) , AeR

W _ WV—FW
2
—v4u—
- Y v2u v:l(w+u—2v)

Vector equation of line VNis r = v+y(w+u —2v), nelR

At point of intersection G,
u-+ i(w +V— 2u) v

For u: 1-24 = u
For w: A = u
1

3

+,u(w+u—2v)

Solving, A = = u
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oG = u+%(w+v—2u)

= lu+v+w (Shown)
3
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(i) u=/0,v=|1[,w=[0
0 0 1
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2
%) A(3,0,2), B(1,0,3), C(2,-3,5)
1N (3) (=2 2Y (3) (-1
E:o—ozo AC=|-3|-|0|=]|=3
2 1 5)12) |3
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1 3
,aen Ole[5[=3+0+18=21
3/ 16

Take n, =
3

A vector equation of H,is re| 5 |=21
6

(ii) Equation of H, 18 2x—y+kz = 14.
Sub. A4(3, 0, 2) into equation of H,,
2(3)-0+k(2) =14
k=4 (Shown)
Sub. B(1, 0, 3) into LHS of equation of #,,
LHS = 2x—y+4z = 2(1)-0+4(3) = 14=RHS
. Bisalsoin H,.
Since B is in both /| and H,, .. Bis on the river. (Deduced)

)
(iii) Recall 4B = [ 0
|
a cartesian equation of the river (line AB) is
x—3 x—1

z=2,y=0 or —=z-3,y=0
-2 —2

}, using 4(3, 0,2) or B (1,0, 3),
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1) (-2
(iv)  Since BCoAB=|-3 | 0|=1(-2)+(-3)(0)+2(1)=0,
2)0 1

BC 1s perpendicular to AB.
.. B s the point on the river that 1s nearest to C.
Exact distance from C to the river

1
- [Bq|=| 3| -ViTova -4
2

(v) Acute angle between BC and H,

N[ 2
3 | -1
L2 04 ., 13

) = sin sin

TN TN TN

=49.3° or 0.861 rad
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(a+b).(a+b)=a.a+2ab+b.b
Since (a+b).(a+b)=|a+b[
and given |a+b|2 :|a|2 +|b|2
. a.a+2ab+b.b =|a| +[b|
|a|” +2a.b +[b|" =|a[” +[b[
2a.b=0

a.b=0
~alb

4b+a 1 4
=—a+—=b.
5 5

Using ratio theorem, oC =

» »
Length of projection of OC onto OA
0C+04

:‘—| :g‘a| (since a L b)
a

iif)

lexf] denotes twice the area of the triangle COF.

(iv)

cos3t | ( sint

OX+0Y =| sin3t |« cost |=cos3tsint+sin3tcost—1= sin(4¢)—1

1
3 -2
cos £ X0y = 2XOY _ sm41r—1
‘OX OY| \/cos2 3t +sin’ 3t +Z\/sin2 f4coslt+d
\ sin4s —1

5
—f5
4~/_

2
=—(sin4s—1
5( )

Maximum X XOY occurs when is most negative.
i.e. when sin4t =—1.
At that value of ¢,

cos LXOY =§(_1 _1)= _é

- XXOY =cos” [—%) =143.1°
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