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f(X) =x+ 6% +9+1— 6Jx +9x M1A1
=10x + 10, a=10,b=10 Al (3)
X -5 -14=0
C+2)E-7=0 M2
x% = —2 (no solutions) or 7 Al
x=i«/7 Al (4)
f/(x) =3¢ +8x-3 M1A1
increasingwhen  3x*+8x—-3>0 M1
(3x—1)(x+3)=0 M1
-3 1
x<-3 and x> 1 s Al (5)
() =16- 242 +18=34- 242 M1A1
- -1 2-\2 _2-\2 _, 1
(ii) i B s oL 12 M2A1l (5)
() noredroots .. b?—4ac<0
(4k)?—[4x 1x (-K)] <0 M2
16K° + 4k < 0
42 +k<0 Al
(i)  k(4k+1)<0, critical velues: —%,0 M1
M1
. -1<k<0 -0 Al (6)
. dy _
0] = =2x+2 M1
dx
grad of tangent = 2 Al
grad of normal = _?l =-1 M1
SYE —3X Al
(i) X+2x=-1x
2¢+5x=0
x(2x+5)=0 M1
x=0(a0), -2 Al
5 5
() =2x4+1=2/5 M1A1
(i)  (x-5°+(y-2°=(~5) M1
(x-5)%+(y-2)>=5 Al
(i) sub. y=2x-3 intoegnof C:
(x-5)?+[(2x-3)-2]°=5 M1
(x-5)%+ (2x-5)?=5
X -6x+9=0 Al
(x-3)*=0 M1
repeated root .. tangent Al
point of contact (3, 3) Al 9)
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8 () y A
y=2x* Bl
y= 2Jx B1
0 %
intersect at (1, 2) B2
(i)  trandation by 3 unitsin the positive x-direction B2
(iii) yzz(g)“: ix M1A2 (9
: - 15 _ 2
9. 0] grad = 42 3 M1Al
s y-5=-2(x+2) M1
3y-15=-2x-4
2x+3y=11 Al
. _ -1 _
(i) gradlz—_—% =3 M1A1
ny-1=3(x-4) [3x-2y=10] Al
(i) aC, x=0 ..y=-5 = C(0,-5) B1
AB=./(4+2)%+(1-5)? =/36+16 = /52 M1A1
BC = /(0-4)%+(-5-1)? = 16+36 = /52
AB =BC .. triangle ABC isisosceles Al (11)
10. () A=mr?+2nrh=192n M1
2
o h=292 =% 1 M1A1
2r r 2
v=nr2h=nr2($—L2)=96nr—%nr3 M1A1
(ii) (;—V =96m— 3mr’ M1A1
I
for P, 96m— 3mr’=0 M1
r’ =64
r=8 Al
(i) =(96nx8) - (Lnx8)=>512n M1A1
. dv _
(|V) F =-3nr M1
when r =8, 2—2\£ =24, ?\g <0 .. maximum Al (13)
I r
Total (72)
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