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Mark Scheme
Cl)\luestion Sheme Vorke
umber
Q1 . . _ .
(@) 9F10 3+ _Gazb)¥itat3b)  \y for numerator, Al for 10) M1 ATAT  (3)
3—1 3+i1 10
(b) |2,] = a® + (-2a)> =V5a* = a5 ) | MiAf B

<1 a+73b
(c) arg — = arctan
re) 3a—

=arctan (-1), :—% (or %Z, or —45°, or 315°)

M1 Atft, Al (3)
[8]

(c) The final A1 requires a single answer, so for example:

arctan(—l)z—z or 3—7[ is A0
4 4
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Question

Number Scheme Marks
Q2 (a) f(2) =2cos2—4+5 (=0.1677...)
f(2.1)=2.1cos2.1-4.2+5 (=-0.2601...) M
Values correct (to 1 s.f.). Change of sign = Root Al (2)
(b) f'(x) =cosx—xsinx—2 M1 Al
X, =Xy — ff((’;(;)) =2- _05263717 . =204 Mi A1, AT (5)
(c) £(2.035) =...... and f(2.045)=...... M1
0.0189... and —0.0238... Change of sign = Correct to 2 d.p. Al (2)

[9]

(c) The M1 is also given for evaluating f at the ends of a 'tighter' interval.
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Question

Number Scheme Marks
3 (a) 5-2i is aroot Bi (1)
b)  (x—=G+2i))x—(5-21))=x> —10x+29 M1 M1
¥ =122 +ex+d = (x> ~10x+29)(x - 2) M1
c =49, d=-58 A1, At (5)
(c) T Conjugate pair in 1** and 4™ quadrants, B1
‘ (symmetrical about real axis).
. Fully correct, labelled. Bi (2)
[8]
(b) 1* M: Form brackets using (x - a)(x -p ) and expand.
2" M: Achieve a 3-term quadratic with no 1's.
(b) Alternative:
Substitute a root (usually 5 + 21) and expand brackets M1
(5+2i)° =12(5+21)* +c(5+2i)+d =0
(125 +150i — 60 —8i) —12(25+20i —4) + (5¢c + 2ci)+d =0 M1
(2" M for achieving an expression with no powers of 1)
Equate real and imaginary parts M1
c =49, d=-58 A1, At
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Question Scheme Marks
Number
G4 m? +6m+9=0 m=-3 B1
CF. (x=) (Ar+Bl™ M1 Af
P.I. x= pcost+gsint B1
__ sint + g cost j—— cost —gsint M1
- P q P q
— pcost —gsint —6psint +6gcost +9pcost +9¢gsint = S5cost M1
-6p+8¢=0 and 8p+6g=>5 Al
Solve simultaneously to find either p or ¢: M1
2 3
=—and g=— Al
P58 97
Aflft

General solution: (x =) (At + B)e_3’ + %cost + %sint

[10]

The final Alft is dependent on the 3 preceding M marks (for the P.1.)
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Question

Number Scheme

Marks

Qb5 (a) 1=AQ2r+5)+B(2r+1), and find values of A and B

1 1
42r+1) 4Q2r+5)

If1 1
(b) r=1: Z(§_7j
1_1]
59

1 B 1
2n—-1 2n+3

NN T

1 1
2n+1 2n+5

55 )
3 5 2n+3 2n+5
(8(2;1 +3)2n+5)—152n+5)—15(2n + 3)}

152n+3)(2n+5)

32n° +128n+120—30n —75—30n — 45)
15(2n+3)(2n+5)

32n* +68n
4\ 152n+3)2n+5)
_ n@n+17) (c=17)
152n+3)2n+5)

1
4
1

Al

M1
Al

Bift

M1 A1

M1

Al

[8]

(b) B1ft for one correct difference (ft A and B).

M1 A1 M1 Al: The i is not needed for these marks, only for the final Al
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Question

Number Scheme Marks
Q6
@) r=2 sin20=L 2027 or 2% g% % Mi A1, AT (3)
2 2 6 127 12
(b) sin” 26 = %(1 —cos40) B1
az
—jsin226d0= ......... Mt
2
i[&’— Sm44(9} (Correct integration of + (1 —cos46)) Al
5%2 2
........... I BRER N E] -’ 1,+£ Mi, A1, A1 (6)
,, 4112 8 ) 12 8 12716
12
[9]

1
(b) 1¥ M: Use of 5 I r? d@ with some integration attempt.

2" M: Correct use of their limits.

74
N.B. Other methods are possible, e.g. | e.g. 2{ ........... }

Slips such as omitting the a or not squaring the a: just the final A mark is lost.
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Question

Number Sheme Marks
Q7 (@) 10+3x—x? =3x—1 x?=..o0r x=.., V11 (B) M1, Al
10+3x— x> =1-3x Mt
+
x?—6x-9=0 x:6_;/i or equiv. Al
3— 3\/5 or exact equiv. () Al (9)
(b) 3-3v/2 < x <11 M1 A1ft (2)
(c) Forming inequalities using all their four x values (ir V11 and 34342 ) M1
“V1<x<3-3J2,  Jl1<x<3+3/2 Bi1, B1 (3)

[10]

Answers with decimals (3 s.f. accuracy) are acceptable in (b) and (c).
(b) M: Answer including x < f (positive ) or x> a (negative « ).

Alft requires negative  and positive [.
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Question

Number Scheme Marks
Q8 dz 2 d
@z=—  —=-L B1
y de o y®dx
3
y~ dz 3
————+y=4x Mt
7 de y y
2
S RN R D T S PO 5 | Mi, AT (4)
2z dx z dx
(b) Integrating factor eI e Bi
-2x _ -2x d =2x | _ —2x
e = SI xe “dx or 0 (ze )— 8xe M1
xe ™ 1
Ixe_zx dx = +—Ie’2" dx M1 A1
-2 2
e =4xe T +2e7 +C, z=4x+2+Ce™ M1, dMt
(The second of these M marks is dependent on the first, and both are dependent
on the use of an integrating factor).
! : At
y= (or equiv.)
Vadx+2+Ce™ (7)
dy 3 1
(c) —=0: y=4xy y=—= *) M1 A1 (2
dx 24x .

[13]

(b) Alternative for first 6 marks: C.F. z = Ce** Bl
dz
Pl z=px+gq, — = M1
px+gq I P
p—2px—2¢g=-8x M1
p= 4 q= 2 M1 Al
z=4x+2+Ce*" M1
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