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SECTION B
7 (i) de; =% In(l+£)+c M1 kIn(1 +7)
1+¢ A2 Vo In(1 + ) [+¢]
OR f t g letu=1+7,du="2edt
1+42 M1 substituting u =1 + £
2
u
=Ylnu+c Al
=% In(1+4) +c Al condone no ¢
[3]
(ii) _1 _4 Bi+C
A+ ¢ 147
1=A(1+ )+ (Bt + O)t
t:i 0= 1 :1(4 )+ A M1 Equating numerators
) B M1 substituting or equating coeff's dep 1% M1
coeff' of ¢ :>(l);:A1+B Al A=1
" =2 Al B=-1
coeff oft =0=C Al C=0
= b 1 ¢
td+2*) t 1+¢ [5]
(iii) v __ M
dt  t(1+6)
= 1 1 1t . . _ .
,[ HdM = _[ (+7) dt = _[[;_ 1+£ Jdt M1 Separating variables and substituting their
B 5 partial fractions
= lnM—lnt—Cl/zln(1+t)+c B1 M=
et 2
= In( ) Alft Int—%In(l1+¢)+c
N1+¢ M1 combining In ¢ and ¥ In(1 + 7)
= =Kt * wherekK=¢ M1 K=¢ o.e.
1+ El
[6]
(iv)r=1,M=25=25=K\2 M1
= K=25V2=3536 Al 2572 or 35 or better
Ast—o, M —>K M1 soi
So long term value of M is 35.36 grams | Alft ft their K.
[4]
8 (i) Pis(0,10,30)
Qs (0, 20, 15) B2,1,0
R is (-15, 20, 30)
— o 0-0 0 *
PQ=|20-10 |=|10 El
15-30 -15
-15-0 -15) %
=
PR =|20-10 |=| 10 El
30-30 0 [4]
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= (2)(0
(i) 3110 |20430-30=0 M1 Scalar product with 1 vector in the plane
21115 OR vector X product oe
2\ (-15
31/10 |=-30+30+0=0 El
2)10
2) .
= 5|18 normal to the plane
2
= equation of plane is 2x + 3y + 2z =¢ M1 2x + 3y +2 z = c or an appropriate vector
form
At P_(;a};)), +x 3: (I)Z)y J; 1;) 62_:930 M1ldep | substituting to find ¢ or completely
= T % U= eliminating parameters
Al cao
= equation of plane is 2x + 3y + 2z =90 5]
iii) Sis 1 1
(iii) (-75,20,22-) B1
. 2 1
T=0P+=P
OT=0P+7PS M1 OF (0P +OR + 0Q) o¢ ft their S
1
0 72| (5
=10 +g 10 |= 16g
30) | 3 Alft or [o ] 75| ft their S
-7—| |25 1 5
2 =10 |+=| 20
2 El K 22%
SoTis (-5,16=,25)*
10329 [4
=5 =5
. 2 2
W) r= 163 +1]3 163 +..t4|3
2 2
25 25
At C (=30, 0, 0):
5424 =-30, 162,31 20,25+24=0 M1 Substituting coordinates of C into vector
37247 Al equation
At least 2 relevant correct equations for 4
1 and 3" eqns give 4 =—12 %, not compatible | g1

with 2™, So line does not pass through C.

[5]
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