EDEXCEL PURE MATHEMATICS P4 (6674) — JUNE 2002

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
1. Y61 —26=n(n+1)2n+1),—6n M1, Al
=n(2n* +3n-5) Ml
=n(n—1)2n-5) (%) Al
(4 marks)
2 (a) | f'(x)=2e> —15 M1
f'(x)=2e** =15 (=34.065...) Al
e*? —(15%x1.6)-2
a, =1.6- M1, Al
? £'(1.6) ’
—1.467...
=1.6-| ———=| = 1.64
[34.065...} Al C)
(b) | f(1.635)=.... f(1.645) = .... Ml
=-0.213... =0.167...
Sign change, .. Root is 1.64 to 3 s.f. Al 2)
(7 marks)
3 (@) | 2" - 6(2i) + 17(2i)" — 24(2i) + 52
=16+48i—68—48i+52=0 Bl @
(b) | —211s also a root B1
(x=2i)(x +2i)=x"+4 Al
(o + 4)(x* — 6x + 13) M1, Al
x=8EN36-32 “326_52=3i21 ML, Al (6)
(7 marks)

(%) indicates final line is given on the paper; cso = correct solution only; ft = follow-through mark




EDEXCEL PURE MATHEMATICS P4 (6674) — JUNE 2002

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
4. (x>0) 2x°-5x>3 or 2x —5x=3 Ml
(2x+ 1)(x—3), critical values —2 and 3 Al, Al
x>3 Al ft
x<0 2x*—5x<3 M1
Using critical value 0: -2 <x<0 MI, Al ft
Alt. 2x—5-3<0 or (2x—5)">3x M1
X
2x +1)(x —
@xEDO=3) 6 o x@xt Dx-3)>0 M1, Al
X
Critical values -2 and 3, x> 3 Al, Al ft
Using critical value 0, —%2<x<0 M1, Al ft
(7 marks)
5 (a) | w|=V50 (or equivalent) B1 1)
B X
b B1 1
(b) 4 @
(©) | |04]=5 Bl
— 4 . .
BA :( J | BA|=5, ..isosceles
-3 M1, Al
5%+ 5% =(\50)%, .. right-angled (or gradient method) MI, Al Q)]
z
(d) arg(—j =argz —argw M1
w
4
=(-)£A4A0B = ) ML, Al (3)
(10 marks)




EDEXCEL PURE MATHEMATICS P4 (6674) — JUNE 2002

PROVISIONAL MARK SCHEME

%?lislgg: Scheme Marks
dy sin x )
6. (a) | —+y =cos” x M1
dx COS X
Int. factor eI B gileosn) _ ey MI, Al
Integrate: ysecx:jcosxdx M1, Al
ysecx=sinx+C Al
(y=sinxcosx+ Ccosx) (6)
(b) | Wheny =0, cosx(sinx+C)=0 , cosx=0 M1
2 solutions for this (x ="/, *™/,) Al ()
(¢c) |[y=0atx=0: C=0: y=sinxcosx M1
(y =Y%sin2x) Shape | Al
Scales | Al 3)
(11 marks)

(%) indicates final line is given on the paper; cso = correct solution only; ft = follow-through mark




EDEXCEL PURE MATHEMATICS P4 (6674) — JUNE 2002

PROVISIONAL MARK SCHEME

Question Scheme Marks
Number
7. (@) | 2m*+Tm+3=0 Qm+ 1)(m+3)=0
m=-Y, -3
CF.is y=A4e ™ + Be™ M1, Al
PL y=af +bt+c Bl
y'=2at+b, y"=2a
2(2a) + 7(2at + b) + 3(at* + bt + ¢) =37 + 11t M1
3a=3, a=1 14+3b=11, b=-1 Al
4-T7+3c=0, c=1 M1, Al
General solution: y=Ade ™ +Be™ +(t* —t+1) Al ft t))
(b) | y'=—Vade™ —3Be™ + (2t 1) M1
t=0,y'=1: 1=-1-%4-3B
t=0,y=1: 1=1+4+B one of these | M1, Al
Solve: A+B=0, A+6B=-4
A="s,B=~"s MI
y=(t —t+1)+%(e'/” —e ) Al )
() |t=1: y=%(e%—e3)+l (=1.445..) Bl )
(14 marks)

(%) indicates final line is given on the paper; cso = correct solution only; ft = follow-through mark




EDEXCEL PURE MATHEMATICS P4 (6674) — JUNE 2002 PROVISIONAL MARK SCHEME

Question

Number Scheme Marks

8. (a) y:rsinH:a(3sin0+«/§sin00059)
dy
@:a(3cosﬁ+\/§cos29) M1, Al

24/5¢c0s> 0 +3cosO —~/5=0

—3+4/
cosf = 3EV9+40 R cos6’=L Ml, Al
45 Vs
0 ==x1.107... Al ft
r=4a ALt (6)
(b) | 2rsin@ =20 M1
. 20
8asin@=20, a=—"——=2795... M1, Al (3)
8sin @
(©) | B++/5c080)% =9+ 64/5cosO +5cos> O Bl
Integrate: 96 + 6+/5sin @ + 5( sin 20 + Qj
M1, Al
. 27 . Sm
Limits used: []O =187 +57  (or upper limit: 97T+7) Al
2r
Va[r’d0=a’(237) ~282m’ M1, Al (6)
0
(15 marks)

(%) indicates final line is given on the paper; cso = correct solution only; ft = follow-through mark





EDEXCEL PURE MATHEMATICS P4 (6674) – JUNE 2002
      PROVISIONAL MARK SCHEME


Question Number

Scheme

Marks











1.         

(6r2 – (6 = n(n + 1)(2n + 1) , – 6n

M1, A1





                 = n(2n2 + 3n – 5)

M1 





                 = n(n – 1)(2n – 5)          (()

A1              



            



       (4 marks)



2.         (a)
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  =  1.64

A1              (5)



            (b)

f(1.635) = ….                     f(1.645) = ….

M1





             = –0.213…                         = 0.167…







Sign change, ( Root is 1.64 to 3 s.f.

A1              (2)            







       (7 marks)



3.         (a)

(2i)4 – 6(2i)3 + 17(2i)2 – 24(2i) + 52







 = 16 + 48i – 68 – 48i + 52 = 0

B1              (1)



            (b)

–2i is also a root

B1





 (x – 2i)(x + 2i) = x2 + 4

A1



            

(x2 + 4)(x2 – 6x + 13)

M1, A1
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       (7 marks)



(() indicates final line is given on the paper; cso = correct solution only;  ft = follow-through mark 
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      PROVISIONAL MARK SCHEME


Question Number

Scheme

Marks



4.

 (x > 0)    2x2 – 5x > 3     or       2x2 – 5x = 3

M1





               (2x + 1)(x – 3) ,   critical values –½ and 3

A1, A1       





                                            x > 3

A1 ft





 x < 0      2x2 – 5x < 3     

M1





 Using critical value 0:    –½ < x < 0

M1, A1 ft



Alt. 
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   or       x(2x + 1)(x – 3) > 0

M1, A1       





 Critical values –½ and 3,   x > 3

A1, A1 ft





 Using critical value 0,   –½ < x < 0

M1, A1 ft







       (7 marks)











5.         (a)

|w| = (50   (or equivalent)

B1              (1)



            (b)

    B ×


                × A



B1              (1)



            (c)
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52 + 52 = ((50)2,  ( right-angled (or gradient method)

M1, A1       (5)



            (d)
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(10 marks)
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Question Number

Scheme

Marks











6.         (a)
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Integrate:    
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            (b)

When y = 0,   
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2 solutions for this   (x = /2, 3/2)

A1              (2)



            (c)

y = 0 at x = 0:  C = 0  :  

[image: image20.wmf]x


x


y


cos


sin


=




M1





 

[image: image21.wmf])


2


sin


½


(


x


y


=


                                                                                       Shape


                                                                                                               Scales

A1  


A1              (3) 







(11 marks)



(() indicates final line is given on the paper; cso = correct solution only;  ft = follow-through mark 
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Question Number

Scheme

Marks











7.         (a)

2m2 + 7m + 3 = 0                   (2m + 1)(m + 3) = 0


                                                m = –½,  –3


                                     C.F. is 
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P.I.   y = at2 + bt + c

B1              
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2(2a) + 7(2at + b) + 3(at2 + bt + c) ( 3t2 +  11t
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3a = 3,   a = 1       14 + 3b = 11  ,   b = –1

A1





4 – 7 + 3c = 0,   c = 1

M1, A1





General solution:     

[image: image25.wmf])


1


(


e


e


2


3


–


–½


+


-


+


+


=


t


t


B


A


y


t


t




A1 ft           (8)



            (b)



[image: image26.wmf])


1


–


2


(


e


3


–


e


–½


3


–


–½


t


B


A


y


t


t


+


=


¢




M1





t = 0, 

[image: image27.wmf]1


=


¢


y


:   1 = –1 –½A – 3B


t = 0, y = 1:     1 = 1 + A + B                                                       one of these

M1, A1





Solve:            A + B = 0,    A + 6B = –4





            

                      A = 4/5, B = – 4/5

M1
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            (c)

t = 1:    
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(14 marks)



(() indicates final line is given on the paper; cso = correct solution only;  ft = follow-through mark 


EDEXCEL PURE MATHEMATICS P4 (6674) – JUNE 2002
      PROVISIONAL MARK SCHEME


Question Number

Scheme

Marks











8.         (a)
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Integrate:   
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Limits used:  
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(15 marks)



(() indicates final line is given on the paper; cso = correct solution only;  ft = follow-through mark
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