7 (a) L
( f(x) =" Vax+7 = £/(x) =3x"J4x +7 +2x" (4x+7) 2 M1, Al
3
3x (4x+7)+2x
= f'(x)=3x"V4x+7 + 2x dM1
@) Vax+7 Vax+7
Tx (2x+3
o g 2243) Al
Vax+7
)
(b) Substitutes x = —% into x’4x+7 =y=.. M1
N N
27 8
()
© Attempts —4x"—%" M1
27
Yo ? Al
(2)
(a) (2,7) M1, Al
(2)
Total 10
9@ | (k=) 4sin{%)—l =2 * B1*
(1)
. . 2 dx .
(b) (i) x=4sin" y—-1= @=85mycosy o.e. M1 Al
+x+
(ii) Attempts either sin® y = tx £l or cos’ y=+1+ ITH (both for dM1) | M1 dM1
d_
dx Ssmycosy Jx+1 \/ﬂ+ x+1 ENCTY \js 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
T _ m dM1
¥-3= zﬁ(x 2):>x 24 V',_ (=2.3..)
1 2
— 2 —_ =
Area = ){ +6.J_]x3 3+36\/_ Al
3

(10 marks)




Question Scheme Marks
Number
7(a) __ 16 _ 16 _dy_ 432
YTOBx—k) 27x—9% dx  (27x—9%k) MIAD
(®) B 12(27x-9k) =432 M
(27x—9k)
12(27x-9k) =432 = (27x-9k) =36 =27 -9k = +6 = k= ... dM1
7 11
k=—,— Al
3°3
(c) 16 Ml
y= (Bl on
27-21 ¢PEN)
N M1
T3 T
12y-x-31=0 Al
(d) 16 16
dx = —[In(27x — 9k
J27x—9k %= 57 [In@7x=9K)] Mi
16
:E[ln(27x721)] Alft
16 3 16
E[ln(27x—21):|l :E(ln(27(3)—21)—ln(27—21)) dM1
16
=—1In(10
> n(10) Al
2 4y(3y-3)-3(2y" +6
10 (a) x=Mz g= ( ) (2 ) MI Al
dr 6y -12y-18 2y"—4y-6 o
== = - dM1, Al
& 9(y-1) 3(y-1)
“)
(b) P and Q are where %:O or where 2y2—4y—6:0 Bl
Solves 2y’ —4y—6=0=2(y-3)(y+1)=0= y=3,-1 M1
o
Subs y=-1 and3inx=2y +6:>x=.. dM1
3y-3
. 4
Achieves x = -3 and x=4 Alcso
)
8 marks
2(a) x=2y"+5y-6
dx dy 1
—=4y+5=> = MI, Al
dy 4 dx 4y+5 ’
2)
®) | Sets their 4y+5=0= yz—% Ml
Substitutes their yz—ginto x=2y"+5y—6to find x dM1
-2.-3) Al
8 4

3)




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

)
11
(b) Sets f'(x):ozwc:—a,Z Bl
Either f PELAN or f LA M1
2 s 4 s
1 1 27
Both (—E,O] and (Z,g] Al
3)
2 2 Blft Blft
(2)
9 marks
10
(a) l:sinz 4y =>y= 1 MI1A1
4 24
2
(b) dx .
— =8sin4ycos4
dy Y Y MIAl
2
© g=85in4ycos4y—)d—y=_;
dy dx 8sin4ycos4y M1
dy 1
P RN M1
dx 8 x(1-x)
dy_ !
dx 2
\j16—64[x—1) #
2
3
@0 L
) Blft
(ii) &_1
2 BIft
(2

(9 marks)




5.(a) %=—105in2x—24cos2x MI, Al
Y ﬂ=—10sin(2§]—24cos(2?ﬁj=—5\/§+12 Al
=3
3)
() R=13 Bl
12
tanaz?:a:awrtl,176 MI1Al
3)
(©) Sets —26sin(2x+1.176) =6 M1
sin(2x+"1.176") =—% Al fit
arcsin(—g’]—l 176
X = 123 =awrt 2.44 dM1, Al
)]
(10 marks)
Quesgon Scheme Marks
Number
1 1
6 (a) y=(4x—?)2 z[% =] 2(4:&'—?’)_2 (see notes) M1 Al
. . A2
At (S,S)gradlent of tangent is 2(4x8—7) 2 [=§ ] dM1
. / 5
Equation for /is y—5= —E(x—S) ddM1
2y—10=—-5x+40=5x+2y—-50=0 * Al*
(5)
3
! 4x-17)?
(b) .[ (4x-7)? dx = % (see notes) M1, Al
3 B
8 ! 4x—17)2
Complete area—J‘ (4x—-7)2 dx = % +5 dMm1
: :
4
155
I Al
4)
(9 marks)




Number St M
1
9. (a) 1 Bl
(1)
7 L
(b) f(x)—\/;ln(4x)+6x/;><x M1 Al
Sets —_In(4x)+ 6% x—= 0 = In(4x) = —2 dM1
Jx x
Q( lw—ﬁl Al Al
4e- €
(6))
(c) Attempts —2 x y co-ordinate of Q M1
Range g(x) < % Alft
(2)
(8 marks)
dy  4(x+3) —2(4x+1)(x+3
N dy_4{x+3) —2(dx+1)(x+3) 1Sk,
dx (x+3)
Solves their 4(x+3) —2(4x+1)(x+3)=0
= (x+3)(10-4x)=0=>x=... M1
Critical value of% ; Critical value of 3 Al; B1
C increasing when %>0:>—3 <x <% — Al
(6 marks)
4(a) 49x 7x _ 49x+7x(x-3)
2+x-12 x+4 (x+4)(x—3)
ore.g. MI1A1
49x(x+4) 7x(x2+x—12) 49x(x+4)+7x(x2+x—12)
+ =
(x2+x—12)(x+4) (x+4)(x2+x—12) (x+4)(x2+x—l2)
49x+7x(x—3) 49x+7x"-21x _ 7x*+28x
(x+4)(x—3) (x+4)(x—3) (x+4)(x—3)
Al*
Tx M Tx
M(x 3 (x 3
3
(b) 7x (x—3)x7—7xx1
f(x)= Ml
(= 5= T ="
7x 21
f(x)= = f
( ) (x—3) ( ) (x_3)2 Al
)
(b) ALT Tx 21 , 21
f(x)= =7+ =f'(x
( ) (x—3) x_3 ( ) (x_3)2 MI1Al
Total 5




5(a) ) 2x 5
+k —2xIn(x"+k
d_y:(x )xx2+k xIn(x ) M
dx (x* +k)’
2 2
d_y=2x 2)2c]n(x2+k) =2x(1 !n(x 2-|-k)) MIAL
dx (x“+k) (x*+k)
3)
(b) x=0 B1
"-In(x* +k)=0= x> =e" tk M1
x=+Je—k Alft
3
(c) Upperlimitis e or k<e Blft
&)
(7 marks)
Question
Number Scheme Marks
6(a 3
@) (_fr, Oj BI
2
@
(b) lJ _ 2 3sinx = 3sinx
f(x)—(6cos x)e (2s1nx)e Mi1Al
f'(x)= (6v:os2 x)e3sm —(2sinx)e™*
L, ) dM1
:>(6(1—sm x)—23mx)(=0)
= 3sin’ x+sinx—3=0 oe Al
4)
(8 _
© sinx:HT‘/ﬁ:x:... M1
x=2.131 Al
()
(7 marks)
9
(@) x=0:>§sin(3y+%)=0:>3y+%=ﬁ, 27,.. = y=.. M1
T T
y= 2 or y= 7 Al
V3 1w
=2 and y=2 Al
YTeT T
3)
b
®) ngsm(3y+gj %—EX:SCOS 3y+%)(=2cos(3y+ED Bl
2
j%: 1 3(%) - ; - 1 M1
2cos(3y+ ] 4cos2(3y+2) 4[1—sin2(3y+£D
B 1
B 3x ) dM1
4[1—(—") )
2
1
 4-9%? Al
@




©

Identifies that one of the gradients is /4" or that one of the gradients is =T
or Blft
Identifies that one of the gradients is 2 or that one of the gradients is 1
AtA _cc£n=u2" al'ld AtB _007_71-00:"1»
iy * T2 T2 O
"2"x+"£"_"l" +"7_7l-":>x= dMl
4 2 12 '
27
"~ Al
@
Total 11
, 2 4x-2 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
)
33
b) (i =5 Bl ft
b)) | x 24
3
(i) | Attempts f(iJ - (—i) d=-21¢ 4 g(i] - 27 M1, Al
4 2 8 4
—27e, g(x), 0g g ¢ Al
@
(8 marks)
7(a) £(0)=(0—3)> =9 M1
0<f(x)<9 Al
2)
(b) £'(x)=-2xe ™ (2x* =3)’ +e 7 x8x(2x> —3) MIA1
=2x(2x* -3)e ™ (—(2x* -3)+4) =2xe™* (2x* -3)(7-2+) dM1A1
“@
© 7 2 7
xzzi,zjf \/7 =e 2(2x7—3) =16e 2 MI1Al
2°2 2 2
7
16 2 <k<9 dMI1AI
@




Question Scheme Marks
Number
7 dy _ o +(3k-2)x ¥ {Ik-2)x
[E —J 2e +2xe x(2x+(3k-2)) M1ATAT
=2 +(3k-2)x+1=0= (3k-2) —4x2x1
(k2 (Bk—2) —4x2x dM1AT
ok —12k-4(>0)
+.J(=12) -
O 12k = 0 = [ 2ENC1 =4O
2x9
k < 2_?‘6 or k > 2+§~J‘E
MIAI
(7 marks)
Sﬁfx?‘::)l:f Scheme Marks
9(2) 2 2 l 2 _l 2
y=3+4e* =(3+4ex )2 :>%=%(3+4e" ) 2y 8xe" M1
L
— 4xe* (3+4ef) 2 Al
()
(b) \;
3+4e* )2 1
7( © ) = 4xe™ (3+4e‘2) ? Ml
X
3+4e" -
( +ac )=4xex‘ dMl
X
4x’e™ —d4e® —3=0%* Al*
3
(© f(x)=4x’e" —4e” —3=f(1)=-3 AND f(2)=652-... M1
Change of sign and f (x) is continuous hence root in (1, 2) Al
(2)
(d) 2 2 x ! )
4x26x _4ex _3:0:x2=4e -2|-3=4+3e :>x=l 4+36_x N B1*
4e” 4 2
: @
(e)(®) x=1=x, = %W M1
x, =1.0997 Al
(i) a=1.1051 Al
(3
Total 11




Question

Scheme Marks
Number
6(i) [d_r '] Ix
dr ) 2x7+5 MIA]
(2)
(i) 2111 dy=" In(3x" +k) (+c)
3+k 2 MIAT
& 2 2
Fln{_ﬁ;f +k}} <7in8= Lin| K )| 7mg =3k g4
2 , 2 | 3+k 3+k M1
K ()64 =3k —63k—192 (<0)=k=..
I+k
dM1
k=23
Al
(5)

(7 marks)




1(].(3) x=3c052y:>[g;=}—65m2y M1 Al
(2)
Be S ofia o o
® gl T s g
dy
d_y__ | _ | _ 1
& elcos2y JI_GT W95 dM1 Al
3)
dy 1 1
() Sets = =- ———=-—
dx 29— x 4
X =5=a=+5 MI Al
1
\/§=3cos2y:>b=§arccos(§J dM1 Al
Alt©) |gdv 11
dx 6sin2y 4
—>sin?2 2:> l ' [2j MIAL
== = —arcsin| =
Y37 3
x—3cos2y=3\/lsinz(arcsin';]_\fg dM1 Al
4)
(9 marks)
%‘;‘;gg‘r‘ Scheme Marks
2
8y(2y+1 —2(4y —3)
3. | &_ (20+1) y M1 Al
dy (2y+1)
dy  (2y+1)
2\ 1, Al
dx 8y*+8y+6 dml,
C))
(b) Sets M—£:>4 *+4y-3=0 M1, Al
8 18y+6 3 2 T TOT ’
:>(2y—1)(2y+3)=0=>y=%,x= dM1
Pz(—l, l} only Al
2
C))
(8 marks)




9(a)

(b)

(©

cos2x sin2x cos2x 2sinxcosx . .
- =— + (One Correct identity)
sinx  COSX sin x COSX

: 1-2sin’ x N 2sin xceosx
T sinx cesx
1 23in7x

. 1
+2sinx=——=cosecx *

Tsinx  sirx sin x

E.g. Equation is cosec @=6cotd—4=>1+cot’ @=6cotd—4

E.g cot @—6cot@+5=0
1
Eg tanB—g,l
T
6=0.197,—
7,4

L
4
z

cosecxcotx dx = [—cosecx}

b N

Y

6

=2_J§

B1

M1

Al*

&)
M1

Al

Al, Al
)

M1

Al
@

10 marks




