>@) & (x2+k)xx22:k—2xln(x2+k) "
dx (x* +k)?
dy _ 2x—2xIn(x* + k) B 2x(1-In(x" + k)
& (P+k) (P +k) MIAL
(3)
(b) x=0 B1
"'—In(x’ +k)=0=x’ ="tk Ml
x=+Je—k Alft
3)
(© Upper limitis ¢ or k<e Blft
)
(7 marks)
Question Scheme Marks
Number
2(a) 4sinfcost=2sin 26 Bl
e.g. = 6sin® ot 20+25in20 = (3-3c0520) “22 1 25in 20
sin 26 MIAI
(3)
(b) 3cot26—14 =6sin” Acot 260 + 4sinf cosf
e.g. = 3cot 28sin 26 —14sin 260 = (3—3cos 26) cos 26 + 2sin” 26
M1
= —14sin26 = -3(1-sin* 20) + 2sin* 20 M1
5sin’ 20 +14sin26-3=0 * AT*
(3)
(c) (sin2x =)l = x=..
5 M1
x =awrt5.8° awrt84 2° ATAT
(3)
(? marks)




7 (a) V2 sin (x +45°) = cos (x— 60°)
\/E(sinxcos 45° + cos xsin45°) = cos x cos 60° +sin x sin 60° M1 Al
) 1 3.
sin x+Cosx =—cosx+—sinx
2 2
cosx=(«/§—2)sinx Ml
1 3+2
tanx | = = =2 -\/_ * Al*
( N ]
)
(b) | States oruses x+45°=28 o.e. Bl
Proceeds from e.g. tan(260-45°)=—2—+/3 = 20-45°=105° 285° MI
Correct order of operations to find one angle dM1
& =175°165° Al
“)
Question
Number Scheme Marks
S(a) cos’x sin? cos’ x —sin*
Way cot’ x—tan’® x = — 2}:_ sz - 2x A Y Ml
One sSin“x cos"x  sSIn“xcos” x
((:052 x—sin® x)(-::os2 X +sin’ x) cos 2.x
P sin® xcos” x B ( 1 . ]2 dM1
—sin2x
2
__ cos 2x
2
[lsian) Al
2
54% =4 cot 2x cosec2x * Al*
sin2xsin2x
)
®) 4cot 268 cosec26 =2tan’ @ => cot’ @ —tan” @ =2tan’ @ = cot’ #—3tan’ & =0 M1
C{)t"!&?—B'tar]f‘Zt9=‘{):>#2—?;tanlz9:0:>tan".‘9=l Al
tan” @ 3
tan* 8:"%": tanB:if’"%" ="t(0.7598."= 80 =... M1
6 = awrt 0.65, —0.65 AlAl
(&)
Total 9




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
“)
(b) (@ x=§,i Bl ft
2°4
3
(i) | Attempts f(%]:(_%J e =—2:T7e,:>g(%]=—27e M1, Al
—27e, g(x). 0g g ¢ Al
“
(8 marks)
dy  4(x+3) =2(4x+1)(x+3)
3. “Z= , M1 Al
dx (x+3)
Solves their 4(x+3) —2(4x+1)(x+3)=0
:>(x+3)(10—4x)=0:>x=... Ml
Critical value of % ; Critical value of —3 Al; Bl
. . dy 5
C increasing when a>0:> -3<x< 5 Al
(6 marks)
dy ]
5.(a) az—lOstx—24cos2x M1, Al
dy . (27 2z
—| =-10sin| — |—24cos| — |=-5+3+12
dx|,_~ ( 3 ] ( 3 ] V3 Al
3
3)
®) R=13 Bl
tanaz%:a=awrt1.176 MI1Al
3)
(c) Sets —26s8in(2x+1.176) =6 Ml
sin(2x +"1.176") =—% Al ft
arcsin(—i]—l 176
x= 123 = awrt 2.44 dML1, Al
)
(10 marks)




Question

Number Scheme Marks
9(a) > e dy 1 . :
y=3+4de* =(3+4e* )2:>ay=5(3+4e* ) 2 8xe” M1
=1
= 4xe" (3 +de” ) 3 Al
(¢))
(b :\3
3+4e” )2 ] L
u=4xe* (3+4e* ) 2 Ml
X
3+4e”
(—) = 4xex2 dMl
x
4x%e” —4e” —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)
) T 4e” +3  4+3e™ B
ax’e” —4e” —3=0=x" == = S x=—+4+3e B1*
4e* 4 2
)
©@ x=1=x,= %~J4+3e'1 M1
x, =1.0997 Al
(i) a=1.1051 Al
3
Total 11
5 (i) States x =2 B1
\/?Tsecx+2=0:>cosx=—§:>x=... M1
57
=— Al
76
(3)
(i) | Attempts to use cos26 =1—2sin’6 M1
6sin' 0 +10sind—3 =0 Al
-5+
sinf = 5_T\/‘E@ —1.926...,0.2595...) = B =arcsin(...) M1
60=15.0° 165° Al
4)
(7 marks)




10.(a)

(b)

(c)

Alt (¢)

x=3c052y:>[dx=)—65|r12y M1 Al
dy
(2
Ee Lo _6i-k’ or .1
Tody - dx theird—x Ml
dy
dy_ 1 _ 1 _ 1
& elcos2y II‘GT W95 dM1 Al
3
Sets L 4. I S -
dx 249 4
X =5=a=+5 MI Al
1
\/§=3cos2y:>b=§arccos(§J dM1 Al
Sets __ _1 _ L
dx 6sin2y 4
. 2 | . [2) MIA1
=sin2y=—— y=—arcsin| —
3 2 3
x=3cos2y=3\/lsin"‘(arcsin%]:xfg dM1 Al
(4)
(9 marks)




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)




