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Worked Solutions

Edexcel C4 Paper J 3. Zx (using ‘cover up’ rule) )
1. (a) We are given that rn 40 cm* s J j< 3
+ —— ) dx
1 2)
after 10 seconds area of circle = 400 cm? rt
0 712 = 400 Iny =In2x — 1) +3In(x +2) + ¢
200 y=1Lx=1 INn1=In1+4+3In3+¢
r=,/— cm 2
b4 ¢c=-3In3
(b) A=nr? 2x —D(x +2)3
dA o Iy =i
— = 27nr
dr _ @& -1 +2?*
da_da o =
dt dr  dt
1 1 1 3
when r = /400 we have, 40 = 27 x E X 31 1 > (—§> 1 <—§> <—§>
i Vo 4. (@) f(x)= 1+Ex+Tx2 1—5(—x)+f(—x)2
% = % =056 cm s~1 (2 sg. fig) 4
1+ 14 1eq 302
— X—*X )C X
t=9 ) 1 8
x x=2t2
2. (a)A:jydx=J4y(jtdt dx _% l—|—1 +3 +1 +12 12
t= — = = X X X xXc— =x
a ! 2" T8 T27 T4 T
9 _ 1 2
1 —1—|—x—|—§x 4
= 2t 2 dt
4 ) N (b) valid for |x| <1 D
y ‘%)f’ .
9 1+—
1 1 10 _ [0 _
3 1 o putx=-—, fl=)= \/>
= J(rﬁ — 2t~ 2)dt 4 ©p 10 (10) 1_ 1 Vo910
i 10
25 171° 2 2 1 1 /1 1 663
(b) A [51 4 L g X 243-4x3 (5 x 32 8) 80.4 €)) S +5t (2 x 100) V11 500 ©)]
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5. (a) (i) putting B = A, cos(A + A) = COSACOSA —sinAsinA 6. (@) ! passes through A and C.
=cos? A —sin? A 4 C
—
=cos? A — (1 — cos? A) CA= (—1)
=2c0?A -1 %) A
5 4 /
. J 1J Lr=|1]+xr]|-1 l 0
(i) | cos?x dx = 5) @+ cos2v) dr 5 1
B
asses through B and C
L lenae g (©) " P ° m
2 4 5
V3 BC = (_g) o)
(b) let sz\/4—x2 dx d);:zsi”@
0 — = 2cosf _ -1 2
do linem:r=| 7|+unl|-5 (%)
X = \@7 0 = % 8 —7
x=0, 6=0 (b) | meets xz-plane where y =0

i.e. where 1—-1 =0
A=1

big
3

T =J\/4—4sin29~20059 do
0

9
point of intersection is (O)
3

© —w|

%
V41 —sin29) - 2coso do =J 2c0s6 - 2cost do
0
- -6
© Ad=|-1 AB=| 6
2 6

s
3
= 4[ cos29 do
0 IAQ| = V30 |AB| = /108
g
- [29+sin29}§ (from (a) (i) AO-AB=30-6-12=12
. 12 = ./30/108cos6
2n «/@
=3 t5 ) 6 = 78° (nearest degree)
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d 1 _1 1 dN
(@ — =x->(10—x)7Z . (=2x) + (10— x?)2 8. (&) —-=—kN @
dx 2 dr
_ x2 T (b) J%dN:—Jk dr
V10 — x2
INN =—kt +InA
N
d EA
%:0:>x2:10—x2 lnA— kt
x2=5 ﬁ:e—kt
A
x=+/5 N = Ae—kt (5)

when x =+/5,y =+/5/10—-5=5

turning point is (+/5, 5)

V10
(b) area= J xv/10 — x2dx
0

21 , 37V

0

1 1 3

=-Zx0-(-=.102

3" (3 )
10

(© r=0N=5x10%
() s A=5x10"
t=10,N =2 x 101

2 x 101! = 5 x 101210k
[y=0a x=0, v/10]

1
—10k

—_ =e

25
[or let u =10 — x?] |ni:_10k

25

1 1 1
k:—l—oln2—5:1—0|n25:o.32188... (©)]

(d) when r =40, N =5 x 1012 x ¢0:32188x40

(1) N = 1.28 x 107 (3 sig. fig.) )
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