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2
f'(x)=(2x—-5)>%x2+1 or 24@-%} +1

B1 for 3(2x—5)*, Bl for (x2+1)

BIB1 SC B1 for 24x” - 120x + 151
>0 (allow>) B1+ Dep on k(2x — 5)* + ¢ (k> 0), (¢> 0)
[3] | Subst of particular values is BO
(i) 1-6px +15p% B1B1 Simplificn of nCr can be scored in (ii)
2]
(i) 15p° x 1—6px—1 M1
3p(5p+2)=0 DM1 Obtain & attempt to solve quadratic
2
p= -5 oe Al Allow p = 0 in addition
3]
i (OAB)—1 820, (0AC) =L xmx4?
@ =580, (04C) = Zxmx BIBI Accept 25.1 (for OAC)
o= g B1
3]
. : 1
(ii) 8+ 8 their ot Zx8xw B1+ 23.7 gets BIBO
8+51 B1 SC B1 for e.g. 5 @ (omitted OB)
2]
() ar*=-108, ar =32 B1
;32 (8
T P Y M1 Eliminating a
b 2 . . 3
= [_ _j or —0.666 or —0.667 Al —— from little or no working —> — www
, 108 32
(i) a=-243 B1 ,1|" ft on their r —r—ZOI‘r—5
1]
=243 _ 729
(i) 5, = 2 5 or—145.8 MI1A1 Accept —146. For M1 |r| must be < 1
1+— 2]
i) sin O(sin @ — cos @)+ cos O(sin O + cos 0)
(sin@+ cos@)(sinf —cos ) Mi
sin” @ —sin 6 cos @ + cos Asin & = cos” 6
sin® @ —cos” 6 Al
1
AG | Al WWW

sin? @ —cos’ 0

[3]

© Cambridge International Examinations 2013




9709 _s13 ms 11

Page 5 Mark Scheme Syllabus Paper
GCE AS/A LEVEL - May/June 2013 9709 11
(i) s Sz oriTe me =3 M1 Applying ¢ + 5 =1
or3(s*—cH)=c+s
sinf = (%) 2 or cosd = (J_r)\/I Al Ors = (%) 0.816, c = (+) 0.577,
3 3 1= (1) 1.414
or tand = (J_r)\/E
0 =54.7°,125.3°,234.7°, 305.3° AlAl any 2 solutions for 1" Al
[4] | >4 solutions in range max A1A0Q
6 (i) OA.OC=4p’—g+4p"+ 4 M1 Attempt scalar product. Allow M1 even
=0 Al for e.g. OA.OB = 2pgq — 2pq etc.
2]
(i) CA=0A-0C= (x)(1+4p>+q7%) (i) M1 Ignore CA = OC-OA
CA|=1+4p* +¢° Al Not y(1+4p>+¢f
2]
(iii) BA=0A -OB =i+ 6j + 2k — (2j — 6k) M1 Allow subtn reversed for both M marks
= (+)(i + 4j + 8Kk)
i+ pi M1A1 M1 independent of 1% M1
SR R SN TPTIEY 3 P
2 2 2 [ ]
X +H Y 4z
7 () X —4dx+4=x=>x>-5x+4=0 M1 Eliminate y to reach 3-term quadratic
(x —1)(x — 4)(= 0) or other valid method M1 Attempt solution
(1, 1), 4,4 Al :
> ) ) i st
Mid-point = (2%, 2%) Al " ft dependent on 1™ M1
(i) X —@d+mx+4=0—(4+m)’ —44)=0 M1 Applying b —4ac =0
4+m=+4 or m8+m)=0 DM1 Attempt solution
m=—8 Al Ignore m = 0 in addition
2 1dx+4=0 M1 Sub non-zero m and attempt to solve
x=-2,y=16 Al Ignore (2, 0) solution from m = 0
[5]
Alt (i) 2x—4=m M1 OR2x—4=m
m+4 m(m+4) .
¥ —dx+4=(2x—4x DM1 Subx=——,y= P2 into quad
x=-2 (ignore +2) Al m = —8 from resulting quad m(m + 8)=0
m=-8 (ignore 0) Al x=-2
y=16 Al y=16
8 (i) 2(x—3)Y-5Sora=2,b=-3,c=-5 B1B1B1
3]
(ii) 3 B1+ ft on — their b. Allow k > 3 orx > 3
1]
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Eq. of normalisy— 1= %(x -)- C(O,%)

[6]

(iii) (v) > 27 B1 Allow >. Allow 27 <y <o etc.
[11' | OR (x/y interchange as 1* operation)
(iv) 2(x—3)2:(y+5) M1 x=2(y-3)*-5
Xx-3=(4) (y+5) M1 (y-3) = 2()6+5)
1 b 1
x=3+/% 5(y+5) Al =(4) E(x+5)
] 1
' (x) =3+ ‘/E(x +5) forx>27 A1B1+ ft on their 27 from (i)
5]
i) 3u+>-10=0 B1 Or 3x—10yx +3=0
u Or (3\/; - 1)(\/; —3) or apply formula
) etc.
3u” —-10u+3=0=>Cu—-1)u-3)=0 M1
Vx= % or3 Al
Jx :é or9 Al
[4]
3 Log 3
(i) f"(x)= 5 2 -5 2 B1 Allow anywhere
Atx = 1
9
f''(x) = %(3) —%(27) (=-36) < 0 > Max M1 Valid method. Allow innac subs, even
1
Atx=9 3, —
313 3
f"(x)= =x=——= —(— —) >0— Min Al Fully correct. No working, no marks.
2 3 2 27 3]
3 1
(iii) f(x) = 2x% +6x% —10x (+¢) B2 B1 for 2/3 terms correct. Allow in (i)
-7=16+12-40+c¢ M1 Sub (4, —7). ¢ must be present.
c=5 Al
[4]
10 (i) j—y =4(x-2)° B1 Or 4x® —24x* +48x 32
X
Grad of tangent = 4 M1 Sub x = 1 into their derivative
Eq. of tangentisy — 1 =—4(x—1) M1 Line thru (1, 1) and with m from deriv
—B (E ,0) Al
4
1
Grad of normal = 2 M1 Use of mym,=—1
Al
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1 2
(i) AC? =1 +(Z) M1
J7 Al Allow [~
4
9y 5
i) J(x—2)'dx= & 52) B1 Or %—2x4 +8x° —16x> +16x
[0 - (_é)} = % M1 Apply limits 1 — 2 for curve
5
4 1
Azlxlx(ﬂfzeiré—l):l Mi Or [(-4x+5) dr=—
2 4 8 1 8
l_l:i or 0.075 Al
5 8 40 [4]

© Cambridge International Examinations 2013




