4754

Section B

Mark Scheme

June 2008

8() At A:3x0+2x0+20x(-15)+300=0 Ml substituting co-ords into equation of plane...
At B: 3x100 + 2x0 + 20%(=30) + 300 =0 A2,1,0 for ABC
At C: 3x0 + 2x100 + 20x(-25) + 300 =0 OR using two vectors in the plane form vector
So ABC has equation 3x + 2y + 20z + 300 =0 [3] product M1A1 then
3x +2y +20z=c =-300 Al
OR using vector equation of plane M1,elim
both parameters M1, Al
W — (100} . (0
() DE =, DF = |00 BIBI
-10 5
100 ) (2
0 || -1]=100x2+0x-1+-10x20=200-200=0 | Bl need evaluation
-10) (20
0 2
100 |.| =1 [=0x2+100x—1+5%x20=-100+100=0 Bl need evaluation
5 20
Equation of plane is 2x —y + 20z =¢ Ml
At D (say) ¢ =20x—40 =-800 Al
So equation is 2x —y + 20z + 800 = 0 [6]
(iii) Angle is €, where
2 3
-1]|2 .
20 120 M1 formula with correct vectors
cosf = ___do4 Al top
\/22 +(=1)2+2024/32 422420 V405413 Al bottom
6=18.95°
= Alcao (or 0.156 radians)
(4]
15
; » ; 34|+
(V) Rs: r=|34+4]2 Bl .
0 20
15+32 3
=[34+21 Bl A2
204 20
= 3(15+31) +2(34+24) +20.204+300 = 0 M1 solving with plane
=  45+91+68+41+4004+300=0
=  413+4134=0 Al A=-1
= A=-1
so Sis (12, 32,-20) Al cao

(3]
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1
. —t
9N v= JlOe *dt Ml separate variables and intend to integrate
! L
= 20e 2 +c¢ Al —20e 2
whenr=0,v=0 Ml finding ¢
= 0=-20+c¢
= ¢=20
1, Al cao
so v=20-20e ? [4]
(i) Ast— oo ¢ 50 M1
= v—-20 .
So long term speed is 20 m s~ Al ft (for their ¢>0, found)
(2]
(i) 1 4 B Ml

(v (w5) w-d wts
_ A(w+5)+B(w—4)

(w—4)(w+5)
= 1=Aw+5)+Bw-4)
w=4:1=94 =>4=1/9 Mi cover up, substitution or equating coeffs
w=-51=-9B=B=-1/9 Al 1/9
- 1 19 1/9 Al -1/9

(W—B)(w+5) w—4 w+5s
- 1 1
9(w—4) 9(w+5) [4]

. dw 1
(iv) i —E(W—4)(w+5)

- J. dw _ J.* 1, M1 separating variables
(w=4)(w+5) 2 Lo . . .
| | | M1 substituting their partial fractions
i - Jdw= [~ dt
9(w—4) 9(w+5) 2
= éln(w—4) —éln(w+ 5)= —%H— c Alft integrating correctly (condone absence of ¢)
e M S VI
9 w+s5 2 M1 correctly evaluating c (at any stage)
Whent=0,w=10= .1, 0 _1, 2
9 15 9 5 M1 combining Ins (at any stage)
= lnw—_4 :—2t+lng
w+5 2 5
_ 2m2 2 El WWW
=2 4=e‘2 ]5=gez =0.4e5* [6]
w+5 5
WV Ast—eo e*' 50 M1
=  w-4-0 Al
So long term speed is 4 m s . (2]
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