Question

Number Scheme Marks
1 1
6 (a) y=(4x-7)2 = [% =] 2(4:5—?')_2 (see notes) M1 Al
. . 2
At (S,S)gradlent of tangent is 2(4x8-7) 2 {= 3 J dM1
. . 5
Equation for / is y—5=—§(x—8) ddM1
2y-10=-5x+40=5x+2y-50=0 * Al*
()
3
! 4x-17)?
(b) I (4x-7)? dx = (—6-)— (see notes) M1, Al
3 B
8 ! 4x—17)2
Complete area = .[ (4x—-7)2 dx = % +5 dMm1
: ;
4
155
o Al
4)
(9 marks)
9(a) o8 2% N 2 _ cos 2x + 28M11% 00 (One Correct identity) Bl
sinx cosx sinx cosx
1—2Si112 X Zsinxm M1
2— +
sin x cosx
1 2sin7x
= — i = —= * Al*
snx sime +2sinx S cosec x
3)
2 2
(b) E.g. Equation is cosec @ =6c¢cotd—4 = 1+cot @=6cotd—4 Ml
Eg cot' @—6cot+5=0 Al
Eg. tan9=%,1 dM1
T
6-0.197,7 Al, Al
)]
i -
(c) J. cosecx cot x dx = [—cosecx:|: M1
z 6
=2-2 Al
(2)
10 marks




3 4x-2

6.() | f'(x)=6(2x-3)e  +4(2x-3)e M1 Al
= 2(2x-3)e {3+2(2x-3)} =2(4x-3)(2x -3 dM1 Al
)
mG | x 33 Bl fi
1 =7 7T% Y
24
3
(i) | Attempts f(i]:(—iJ e’=—2—7e,:>g(3]=—27e M1, Al
4 2 8 4
—27e, g(x). 0g g ¢ Al
C))
(8 marks)
8. |f'(x)=6(2x+1)e*—4(2x+1)e™ M1 Al
=2(2x+1) e {3-2(2x+1)} dM1
=2(2x+1) (1-4x)e Al
4)
11
(b) Sets f'(x)=0:x=—5,z Bl
Either "—l" =.. orf "l" = M1
> |= 7 =
1 1 27
Both [—5,0] and [E,gj Al
3)
22 Blft Blft
(c) RIS
)
9 marks
2 4y(3y-3)-3(2y" +6
0@ |x=2 +6:>[9=] (»-3) (2 ) MI Al
dc 6y -12y—18 23" —4y—-6 o
== = 7 O dM1, Al
Yooe(y-) 3(r-)
C))
(b) P and Q are where %=0 or where 2y2—4y—6=0 Bl
Solves 2y" —4y—6=0=>2(y-3)(y+1)=0= y=3,-1 Ml
2
Subs y=-1 and3inx=2y +6:>x=.. dmi
3y-3
. 4
Achieves x=—§ and x=4 Alcso
)
8 marks




7(a) £f(0)=(0-3)>=9 M1
0<f(x)<9 Al
(2)
(b) £1(x) = —2xe ™" (2x> —3)> +&* x8x(2x> —3) MIA1
=2x(2x* - 3)e ™ (-(2x* -3)+4) =2xe™* (2x* -3)(7-2x%) dM1A1
@
(©) , 37 7). 27 Y
x==,—=f|,|-|=e?|2x—=3| =16e ?
) 2 ( 2 ) MI1Al
7
16e 2 <k <9 dMIAl
@
dy )
5.(a) az—lOsm2x—24cos2x Ml, Al
d IOsm(z3 ) 24cos(23 ]=—5ﬁ+12 Al
3)
(b) R=13 Bl
12
tanaz?:a:awrtl.176 MI1A1
3)
(c) Sets —26sin(2x+1.176) =6 Ml
sin(2x+"1.176") __4 Al ft
arcsin(—?’j—l 176
x= 123 =awrt 2.44 dM1, Al
)
(10 marks)
9@ | (k=) 4sin{%)—1=2 * B1*
1)
(b) (i) x=4sin* y—-1= @=85inycosy 0.c. M1 Al
+x+
(ii) Attempts either sin’ y = txtl or cos’y= ilixTH (both for dM1) | M1 dM1
dy_ 1 *
dr Ssmycosy Jx+1 \/+ X+l 2Jx+13-x ddM1 A1*
(6)
(¢) At x =2, gradient of curve = %::- gradient of normal is —2+/3 Ml
Point N (base length of triangle) is solution of
¥-5=-2(x-2)mx=2+"= V,,_ (=23..) dM1
1 2
= x|+ = |xZ ==
Area = x{ +{5\/_]><3 3+3‘5\/_ Al
3
(10 marks)




2 (a) x=2y"+5y-6
dx dy 1
—=4y+5=>—=
dy 4 dx 4y+5 ML, Al
2)
M | Sets their 4y +5=0= y=-3 Ml
Substitutes their y = —% into x =2y +5y—6to find x dM1
8’ 4
3)
10.(a) x=3c052y:>(g—;=}—65in2y M1 Al
(2)
Eg P 6ok’ or vl
® TR T w1
dy
d_y__ 1 _ 1 _ 1
& efl-cos’2y 1_[x)2 Wo—y dM1 Al
3
dy 1 1
(¢) Sets —=— ==——
dx 249 — ¢ 4
X =5=a=15 M1 Al
1
\/§=3cos2y:»b=2arccos[\é§J dMI1 Al
Alt(©) g dv_ 11
dx 6sin2y 4
. 2 1 _ [2] MI1A1
=sin2y=—— y=—arcsin| —
3 2 3
x=3cos2y=3\]l—sin2(arcsin%]=xE dM1 Al

&)

“4)

(9 marks)



Question

Number Scheme Marks
2
8y (2y+1 —2(4y —3)
L@ | & &) ; M1 Al
dy (2y+1)
d—y=7(2y+1) dM1, Al
dx 8y’+8y+6
@
(2y+1) 1
b Ay +4y—3= M1, Al
(b) | Sets 8y 18y +6 3:> vy +4y-3=0 ,
= Qy-102y+3)=0= y=7,x= aM1
P:(—l, l) only Al
2
@

(8 marks)




