Let P be the point (=1, -5, 4)

Lét {0 wedteoit 0, ~409). @ POINT ENCH
Let R be the point such that }TR. = —l? + E B><C—/(:::Pr ;‘\“g M@

[a] Find the co-ordinates of R .

<x—(-1),y—(-5),z-4>=<-1,0,1>
| x+1=-1 y+5=0 z—-4=1

Xx==2 y:—S Z=5
(=2, ~5,5)
I
[b] Find the area of triangle POR .
P_Q':<1-(ﬁ1),—4—(—5),3—4>:&,’—_1_>_1 @)
POx PR =[<2,1,-1>x <=1,0,1>(= <1(1) = (=)0, (-D(-D - 2(1), 2(0) - 1(-) > =<1, -1, 1>
L POXPR|| =312 +(-1)’ +1” =& -
et

O (F you Fourld> PR x P&y = {~1, | ~I>

[c] Write }_’—Q as the sum of a vector parallel to ﬁé and a vector perpendicular to ﬁ .
PROJﬁP_Q': ‘;g'gﬁe . 2((_11))5’ 11()0) ;(igl) <-1,0,1>= _73 <-1,0,1>= <%,0, —% >
: -+
3 3 1 1 _
<2,1,-1>-<=,0,—=>=<—,1,=—>
22" 2 2 2.1

<2 1,-—1>:<2,0,—§>+<—,1,~>
2 2



[d] Find an equation for the plane that passes through P, QO and R .
—— 6,
Normal vector= PO x PR =L<_’l,__—_l,_]_>_l i .

(x = (=1) =1y = (=5) +1(z —4) = 0 > )=+ +E-H=0 [, N
OR I(x-D-1(y-(-4)+1(z-3)=0 - (x-D-(+dH+(z-3)=0 | -
OR  I(x—(=2)=1(y=(=5)) +1(z=35)=0 5 x+2D-(y+5)+(E-5=0 | |HSSE
OR X—y+z=8 ARre OK
x=3-5
[e] Find symmetric equations for the line that passes through (0 and is parallel to the line y =¢ +4 .
z2=6-2t
@ x—lzy—(—4)=z~3 N x—1=y+4=3—z
w: 2 1 -2 3 2
P
[f] Find the angle ZQPR .
el Tt NOT DRAWN
ZQPR is the angle between PQ and PR TO SCALE
+_PQ-PR_ =008 " _ .
I POIIII PR V22 (=) D P
-3 3 4 =3 MRk 5x R
=cos” =cos'——==cos"' —==cos” | ——— |=150° OR —
N RN C RN ] 5
T e 4 b

(e] Find a vector of magnitude 3 that is perpendicular to both “P—Q. and PR.

]TQ. x PR=< 1, — 1,1 > is perpendicular to both vectors

3 : ot olils sben 115 =82l -fls=2 i B 5 .
INE+ED ) L A3 IR
£
[h] If ﬁé represents a force applied to an object as it moves from P to O, find the work done.

PR-PO=-3
L—'——'—"‘(



