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Question
Number

Scheme

Marks

1. (a)

(b)
Way 1

Aliter

(b)
Way 2

Z
o | s

z 3z
2 4

y| o

Area z%x% ix{ 0+2(1.84432 + 4.81048 + 8.87207) + 0}

| 1.844321332... | 4.810477381... |

8.87207 | 0

awrt 1.84432
awrt 4.81048 or 4.81047

0 can be
implied

Outside brackets
awrt 0.39 or §xawrt 0.79

1wz z
2 Xy Or 3

For structure of trapezium

=%>< 31.05374... = 12.19477518... =12.1948 (4dp)

4.81048+8.87207

Correct expression
inside brackets which all must
be multiplied by their “outside

constant”.

Z (orawrt 0.79 ) and a divisor
+

T 0+1.84432 1.84432+4.81048
Area ~ 4 x —+ >

which is equivalent to:

Area z%x% ix{ 0+2(1.84432 + 4.81048 + 8.87207) + 0}

of 2 on all terms inside
brackets.

One of first and last ordinates,
two of the middle ordinates
inside brackets ignoring the 2.
Correct expression inside
brackets if 7 was to be

2

8.87207+0
2

:%x15.52687... = 12.19477518... =12.1948 (4dp)

factorised out.

12.1948

=

NE
=

[

Al cao
[4]

6 marks

. . 1
Note an expression like Area zax% +2(1.84432+ 4.81048 + 8.87207) would score BIM1A0OAO
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Question

Number Scheme

Marks

** represents a constant
(which must be consistent for first accuracy mark)

(8- 3x)4=(s_)[1—%"j _2[1—%")

2.(a)

G )(— ) s (D3
(**x)" + 3

—2{1 +(H(F*x)+—=—"

(**x)’ + }

with ** #1

Takes 8 outside the
bracket to give any of

(8) or 2.

Expands (1+** x)% to
give a simplified or an
un-simplified

L+ (3)*);

A correct simplified or an
un-simplified

{_} expansion with
candidate’s followed
through (* * x)

=2{1+(%)(—%)+( QD yyr 4 D) ey }

Award SC M1 if you see
D) (k HEDED) (v
21 3!

x) + x)*

=2{1 — Ly — Ly -y —}

8 64 1536

4

(b) (71.7) =2 - %(0.1) -

—(0.1)" = —(0.1)" — ...
32( ) 768( )

=2-0.025-0.0003125 - 0.0000065104166...

=1.97468099...

Either 2 {1 -1

anything that
cancelsto ,_1 .
yRE

3

Simplified —% x*

— 3
768 ¥

Attempt to substitute
x=0.1 into a candidate’s
binomial expansion.

awrt 1.9746810

MI;

ALY

Al;

Al
5]

M1

Al
2]

7 marks

You would award BIM1AO for
:2{1+(§)(—3—;)+( JC 2)(— GXC 32)( )( 3x) +.. }

If you see the constant term “2” in a
candidate’s final binomial expansion,
then you can award B1.

because ** is not consistent.

Be wary of calculator value of (7.7)" = 1.974680822...
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Number Scheme

Marks

Aliter
2. (a) (8—3x)*
Way 2

JEECONE x);+ 2D )(_ ) 8y (++ xy

M(g) Rrry 4

with ** #1

JCRECREE )+()( 3 8y (3x)°

. O )( D )y +

= {2+ (D3N +(DEHIOF) + (G275 + .

1 1, 5
-—X —-—x
477 327 768

2 or(8)' (See note | )

Expands (8- 3x)% to give
an un-simplified or
simplified

) +)®) T (**);

A correct un-simplified
or simplified

{_} expansion with
candidate’s followed
through (* * x)

Award SC M1 if you see
<)< D g5y

()( DD oy

Anything that
cancelsto ,_ 1 .
4

or 2{1—lx ........ }

B1

MI1;

Al

Al;

Al
5]

Attempts using Maclaurin expansion should be escalated up to your team leader.

1 If you see the constant term “2” in a
Be wary of calculator value of (7.7)" = 1.974680822... candidate’s final binomial expansion,
then you can award B1.
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b 2 b 2
Use of V' = dx.
3. Volumezﬁj( ! j dx = ”I;de S¢ 0 ”-[y B1
_da\2x+1) @ (2x+1) Can be implied. Ignore limits.
b -2
=7 I (2x+1)" dx
Qx+1'
()| 22
D@ |,
- b Integrating to give + p(2x+1)"" | M1
=(7)] -3+@x+1)" J 1 B
S —— —2x+1)" | Al
B (- -1 Substitutes limits of » and a and
=(7) — dM1
1 2(2b+1) 2(2a+1) subtracts the correct way round.
_m| 2a-1+2b+1
21 (Ra+D(2b+1)
T 2(b—a)
21 a+D(2b+1)
z(b—a) 7(b—a)
P — N ivar 1 | Al aef
2a+1D)(2b+1) Qa+1)(2b+1)
(5]
5 marks
Allow other equivalent forms such as
b —ra or —(a—D>) or b —r1a
Ra+1)(2b+1) Qa+D(2b+1) 4ab+2a+2b+1 4ab+2a+2b+1"

Note that 7 is not required for the middle
three marks of this question.
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Question
Number Scheme Marks
Aliter b 2 b fV= 2
3. Volumezﬂj.( ! ] dx = 7ZJ-—1 - dx Useot ﬂ.[y dr. B1
Way 2 _da\2x+1) “ (23‘ + 1) Can be implied. Ignore limits.
b -2
=7 J. (2x+1) dx
Applying substitution u =2x+1 = <=2 and changing
limits x > u sothat @ > 2a+1 and b — 2b+1 , gives
2b+1 ,,2
= (ﬂ) I % du
241 2
r = 2b+1
=(7)
_(_1)(2) 2a+1
- 2641 Integrating to give + pu™" | M1
=(x)| ~4u" | o
L 2a +1 _Eu Al
i . 1 Substitutes limits of 2b+1and
= 7Z' —
( ) (2(2[) N 1)J (2(2‘1 N l)j 2a +1and subtracts the correct | dM1
L way round.
_ —2a—-1+2b+1
21 Qa+DR2b+1)
T 2(b—-a)
2| a+1)2b+1)
z(b—a) 7(b—a)
P — N a1 | Al aef
a+1)(2b+1) Ra+D(2b+1)
[5]
5 marks
Note that 7 is not required for the middle
three marks of this question.
Allow other equivalent forms such as
b —ra —n(a—D>) 7(b—a) b —ra

Qa+D)(2b+1)  (2a+D2b+1)

or .
dab+2a+2b+1 dab+2a+2b+1
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Number Scheme Marks
1
u=1n() = %%4
4. i) Jln(g)dx _ J'1.1n(§)dx =1 :
—=1 = v=Xx
dx
Use of ‘integration by parts’
N _ R formula in the correct | M1
J.ln(z) dx = xIn(3) .[x'-* dr direction.
Correct expression. | Al
An attempt to multiply x by a
=xIn(%)—|1dx
¥In(3) I' candidate’s < or 5-or <. dM1
=xIn (%) —-x+c Correct integration with + ¢ | Al aef
[4]
(ii) J. “sin?x dx
[NB: cos2x =+142sin’x orsin’x =1(+1 % cos Zx)J C0ns1derat1cf)(r)1r;>nfu(11;)1;2iecglsn§f Ml
= J‘? Izcos2x 4 1 J‘7 (1=cos2x) dx
5 2 20 T
Integrating to give
TRNRT tax+bsin2x;a, b0 | M
- E[ Y osmex L Correct result of anything
equivalent to +x—+sin2x Al
—1 (L_M)_ z_sn(3) . ..
2|\2 2 42 Substitutes limits of £ and %
and subtracts the correct way | ddM1
round.
={E-0-(¢-D]
T Y3 T /4 T Al f )
=3(5+3) =%+% 3(5+3) or §+5 or §+3 o
Candidate must collect their [5]
7 term and constant term
together for Al
No fluked answers, hence cso.
9 marks

/

Note: Iln (%) dx = (their v)In (%)—I(their v).(their %)Idx for M1 in part (i).

Note £+ = 0.64269..
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Number Scheme Marks
Aliter
v‘s‘fag)z J'ln(g) dr = j(lnx—an) dr = Ilnx dx - Ian d
du
u=Inx = —=-
jlnxdxzjl.lnxdx: dx
dv
—=1 = v=x
dx
Ilnx dr = xlnx—jx 1y Use of ‘integration by parts’
- X formula in the correct | M1
direction.
= xlnx—x+c Correct ir_ltegrati(?n of Inx Al
with or without + ¢
Correct integration of In2
In2dx = xIn2+
.[ ! rhere with or without + ¢ Ml
Hence, J'hl (£)dx = xInx—x-xIn2+c Correct integration with + ¢ | Al aef

[4]

/

Note: Ilnx dx = (their v)lnx—J.(their v).(their 4) dx for M1 in part (i).
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Number Scheme Marks
Aliter
0| [in(s)
Way 3 n( :)
N du 1
U=4% =>—=—
dx 2
Applying substitution
correctly to give
jln(g)dx=2jlnudu jln(g)dx=2.[1nudu
Decide to award
2" M1 here!
J'lnu dx = Il.lnu du
Use of ‘integration by parts’
J'lnu dx = ulnu —J’ui du formula in the correct | M1
direction.
—ulnu—-u+c Correct ir-ltegratiqn of Inu Al
with or without + ¢
Decide to award M1
2" M1 here!
Jln(%)dx = 2(ulnu —u)+c
Hence, J'hl (%) dx = xIn (%) —-x+c Correct integration with + ¢ | Al aef

[4]
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Question

Number Scheme Marks
Aliter
4. (i) J.Zsinzxdxzjzsinx.sinxdx and I=J.sin2xdx
Way 2 z z
{u =sinx = < =cosx }
L —sinx = v=-cosx
= {—sinxcosx " jcosz x dx} An attempt to use the correct M1
by parts formula.
S = {—sinxcosx + I(l —sin’ x)dx}
Isin2 xdx= {—sinxcosx+jl dx — jsinz X dx}
ZJ‘sin2 x dx= {—sinxcosx + J.l dx} For the LHS becoming 27 | dM1
2J‘sin2 xdx= {—sinxcosx + x}
Isinz xdx= {—%sinxcosx + %} Correct integration | Al
_[ “sinx dr = [(—%sin(%) cos(Z) + %) - (—%sin(%) cos(Z) + ‘?)} Substitutes limits of 7-and ¢
b and subtracts the correct way | ddM1
= [(0 +2) — (= + %)] round.
P P x x Al aef
=zt %(7+%) or £++ or £+2% csoae
Candidate must collect their [5]

& term and constant term
together for Al
No fluked answers, hence cso.

Note £+ = 0.64269...

10
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5.(a) x'—4y* =12xy  (eqn *)
x=-8 = —512-4y” =12(-8)y Substitutes x = —8 (at least once) into * to
A / obtain a three term quadraticiny . | M1
S12-4y" ==9%y Condone the loss of =0.
4y ~96y+512=0
Y =24y +128=0
(y-16)(y-8)=0 -
An attempt to solve the quadratic in y by
———— either factorising or by the formula or by | dM1
y= 24+576 - 4(128) completing the square.
2
Both y=16 and y=8.
=16 or y=38. o | Al
g g or (~8,8) and (-8, 16).
[3]
Differentiates implicitly to include either Ml
+hyL or 12xL. Ignore ¥ =...
(b) ﬁx 3x* -8y d—y;: 12y+12xd—y W ars JENOTE
B dx \_~  dx Correct LHS equation; | Al;
Correct application of product rule | (B1)
dy 3% -12y . ’ o
o 12xi8v 8y not necessarily required.
d 3(64)—12(8 96 Substitutes x =—8 and at least one of their
@ (-8,8), ayj; )-2®) = -3, o | dM1
-8)+8®) 32 — y-values to attempt to find any one of .
@ (-8.16), dy _3(64)-12(16) _ 0 _ 0. One gradient found. | Al
dx  12(=8)+8(16) 32 Both gradients of -3 and 0 correctly found. | Al ¢so

[6]

9 marks

11
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Number Scheme Marks
Differentiates implicitly to include either Mi
Aliter th’ & or 124 | Ignore & =
5. (b) .99 32 P gy =12y 124 v v v
Way 2 }§< dy dy Correct LHS equation | Al;
Correct application of product rule | (B1)
{dy B 3x2—12y} , . odd
- = not necessarily required.
dx 12x+8y
dy 364 —12(8 96 Substitutes x =—8 and at least one of their
@ (-8, 8), b _3(6H-12¢4) _ = -3, y-values to attempt to find any | gnvg
dx 12(-8)+8@®8) 32 — one of% or &,
dy 3(64)-12(16) 0 _ '
-8,16), —=—F"——— = —=0. O dient found. | Al
@(-8.16), 12(-8)+8(16) 32 ° _ ne gracient foun
Both gradients of -3 and 0 correctly found. | Al cso
[6]

12
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Question

Number Scheme Marks
Aliter
5. (b) x'—4y* =12xy (eqn * )
Way 3
4y +12xy-x"=0
—12x * \[ 14457 — 4(4)(-x")
y =
8
—12x % |/ 144x” +16x°
y =
8
_ —12x 24 9% +x°
r= 8
y=—3xz %(9)62 +x3)5
A credible attempt to make y the subject
dy and an attempt to differentiate either —3 x M1
— =3+ L(L)(9x® +x7) *;(18x+3x" 1
e ? 2(2)( ) ( ) or %(9x2+x3)2.
d 4
d_y:_iir 18x+3x2I ayz—%ik(9x2+x3) (g(x)) Al
dx 2 409x7 +x7) d o
Ey =22 4(2)(9x% +x°) 5(18x+3x7) | Al
d 3 18(—-8) +3(64
@ x=-8 ay =3 * 4(9(24) 1( ;12))); Substitutes x = -8 find any one of <. | dM1
_ 3,8 3.8
2 464 2 32
Ay 3.3 0 One gradient correctly found. | Al
Tde 2 0 Both gradients of -3 and 0 correctly found. | Al

[6]

13
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2 3
6.(a) | OA=|6| & OB=|4
-1 1
3 1 Finding the difference Ml +
AB=0B-0A=14|-16 |=| =2 between OB and OA . B
1 -1 2 Correct answer. | Al
2]
An expression of the form
2 1 3 1 (vector) £ A(vector) | M1
li:r= +A =2 or r=|4|+4| 2 r = @iﬂ(their E)or
-1 2 1 2 — R
r = OBi/I(thelr AB) or
(b) . Al
-1 3 -1 r = OA+ A(their BA)or | ,or
L:r=]6 |+A 2| or r=|4|+4 2 r=5§i/1(their792)
-1 -2 1 -2
(ris needed.)
2]
0 1
() L:r={0|+u/0| = r=u0
0 1
AB=d, = i-2j+2k,d,=i+0j+k & 0 is angle
1 1
- 2101 0] < Considers dot product
cos O = AB od, _ 2 1 between d, and their AB. M1y
(43 a.|) (\/(1)2 (22 + () () +(0) + (1) )
1+0+2 C foll d
cos O = orrect followed through Al
\/(1)2 +(=2)"+(2)*. \/(1)2 +(0)> + (1) expression or equation.
3
cos @ = —= = 0=45 or % or awrt 0.79. 0 =45 or % or awrt 0.79 | Al cao

32

[3]

This means that cos @ does not

necessarily have to be the subject of
the equation. It could be of the form

3\/5008(923.

14
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2 1 1
6. (d) If [; and /, intersect then: 6 |[+A| 2| =y0
-1 2 1
i: 2+ =u 1) Either seeing equation (2) written
j: 6-21=0 2) down correqtly with or without.any M1
other equation or seeing equations
k:-1+24=u ) (1) and (3) written down correctly.
Attempt to solve either equation (2)
(2) yields A=3 or simultaneously sqlve any two of | dM1
) the three equations to find ...
Anytwo yields A=3, u=5
either one of 4 or u correct. | Al
5
2 1 5 1 5 0| or 5i+35k
L:r=]6 |43 2|=|0| or r=5/0|=|0 5 Al cso
-1 2 i 1 i Fully correct solution & no incorrect
values of A or u seen earlier.
[4]
Aliter 3 ! !
6. (d) If/; and [, intersect then: |4 |+ A| 2| = |0
Way 2 1 2 1
i: 3+4A=u 1) Either seeing equation (2) written
ji 4-22=0 2) down correqtly with or Without.any M1
other equation or seeing equations
k: 1+24=u ) (1) and (3) written down correctly.
(2) yields 1=2 Attempt to solve either equation (2)
Anvt elds 4 =2 _s or simultaneously solve any two of | dM1
YIWo yields 4=2, p= the three equations to find ...
either one of 4 or u correct. | Al
5
3 Ly (5 (s 0 | or 5i+5k
L:r=1442|-2|=|0| or r=5/0|=|0 3 Al cso
1 2 i 1 S Fully correct solution & no incorrect
values of A or u seen earlier.
[4]
11 marks

Note: Be careful! A and u are not defined in the question, so a candidate could interchange these or use different scalar

parameters.

15
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Question

Number Scheme Marks
Aliter 2 -1 1
6. (d) If [; and /, intersect then: 6 |+A4] 2 | =ul0
Way 3 -1 -2 1
i: 2-4A=u @ Either seeing equation (2) written
it 6424 =0 ) down correc.ﬂy with or Without.any M1~
other equation or seeing equations
k:-1-24=p ) (1) and (3) written down correctly.
Attempt to solve either equation (2)
(2) yields A =3 or simultaneously so}ve any two of | dM1
. the three equations to find ...
Anytwo yields A=-3, u=5
either one of 4 or u correct. | Al
5
2 -1 (5 (s 0 | or 5i+5k
L:r=]6 -3 2 |(=|0| or r=5/0|=|0 5 Al cso
-1 -2 i 1 i Fully correct solution & no incorrect
values of A or i seen earlier.
[4]
Aliter 3 -1
6. (d) If [, and [, intersect then: |4 |+ A| 2 | = x| 0
Way 4 1 -2

i: 3-1A=u )
j: 4+24=0 2)
k: 1-21A=u 3)

(2) yields A=-2
Anytwo yields A=-2, u=5

3 -1) (5
L:r=|4|-2] 2 |=|0
1 -2) (5

Either seeing equation (2) written
down correctly with or without any
other equation or seeing equations
(1) and (3) written down correctly.

Attempt to solve either equation (2)
or simultaneously solve any two of
the three equations to find ...
either one of 4 or u correct.

5
0] or 5i+5k

5
Fully correct solution & no incorrect
values of A4 or u seen earlier.

M1

dMl1

Al

Al cso

[4]

11 marks

16
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1 dx 1 dx 1
7. x=In(t+2), y=—|, =>—=—— Must state — =—— | Bl
@ { (1+2). » t+l} dr 142 ! de 142
Area—J.de
i 2 | i1 | M
Area(R)zI —dx;=I — || —— |dt Ignore limits.
m2 ¢ +1 o\ t+1 )\t +2 1 1
I(—]x( )dt. Ignore limits. | A1 AG
t+1 t+2
Changing limits, when: o
x=In2 =>In2=Int+2) = 2=t+2 =¢t=0 ) 1Czhan%eSh(rinitS:_>2t B1
x=Ind4 =Ind=In(+2) = 4=1+2 =r=2 sothat In2—0 and In4 -
2 1
Hence, Area(R) = J. —ds
o t+1)(r+2)
[4]
(b) 1 = 4 + B A + with 4 and B found | M1
(t+1)(t+2) @+ (@+2) (t+1) (1+2)
1=A(t+2)+ B(t+1)
Letr==1, 1=4(1) = 4=1 Finds both 4 and B correctly.
Can be implied. | Al
Lett=-2, 1=B(-1) => B=-1 (See note below)
2 2
j S " j Lo 1y
o (t+1)(t+2) o (t+1)  (t+2)
Either taln(z+1) or =bIn(z +2 M1
= [In(z+1)~In(t+2) ] t+h (t+2)1d
0 Both In terms correctly ft. | A1/
= (ln3 —In 4) - (lnl —In 2) Substitutes both limits of 2 and 0 4dM1
and subtracts the correct way round.
In3—In4+mn2or In(3)-In($)
=In3-In4+In2=In3-In2= ln(%) | Al aefisw
or In3—1In2 or ln(%)

(must deal with In 1)

[6]

/

Writing down !

= +
Takes out brackets. (t + 1)0 + 2) (t + 1) (t + 2)

means first M1AO in (b).

Writing down ! !

t+1(+2) (t+D)  (t+2)

means first M1AT1 in (b).

17
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Number Scheme Marks
x=1n(t+2), y=L
t+1
. N 5 sy Attempt to make ¢ =... the subject | M1
() ¢ =tts = 1=¢ — giving t=¢" -2 | Al
{ { Eliminates ¢ by substituting in y | dM1
Y e —-2+1 Y e" -1 giving y =— " Al
e —
[4]
1 1 -y .
Aliter 1+1=; = t=;—1 or 1=7 Attempt to make 7 =... the subject | M1
7. (c)
Way 2 yit+)=1 = yt+y=1 =>yt=1-y =2 GiVingeithertzl—l or t=—2 Al
y Y Y
1 I-y . o
x=In| ——1+2| or x=In +2 Eliminates ¢ by substituting in x | dM1
y y
x=ln(l+l)
y
e'=—+1
¥
e —1=—
y
1 ..
y= giving y = Al
e -1 e’ —1
[4]
(d) Domain: x>0 x>0orjust>0 | Bl
1]
15 marks

18
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Number Scheme T
Aliter Attempt to make 7+ 1= ... the subject | M1
\;.a(;).’) e =t+2 = t+l=e -1 giving r +1=¢" -1 | Al
) | Eliminates ¢ by substituting in y | dM1
y:_t+1 y=ex_1 g]Vlng y=— " Al
e p—
[4]
Aliter | . . Attempt to make ¢+ 2 =... the subject | M1
7.(c) |t+l== = t+2=—+1 or t+2=-—% Bithor 142 = Y41 op 142214V
y ¥ v ither t+2=—+1or t+2=—= | Al
1 I+y . o
x=In| —+1 or x=In|— Eliminates ¢ by substituting in x | dM1
Y Y
x=1n(1+1)
y
e=—+1 = e -1=—
y y
1 .
y=— giving y =— Al
e’ -1 e’ -1

[4]

19
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Number Scheme Marks
8.(a) (il_lt/ =1600—cVh or (ii_lt/ =1600—k~/h , Either of these statements | M1
(V =4000n =) 7 _ 4000 4000 or Yo 1|y
dh dh dvV 4000
dh dh dv 4
—_— =X — = =L
de dv de 9
Fither, 9 _1600=cVh _ 1600 _ Vb _ o o
dr 4000 4000 4000 dh
Convincing proof of — | A1 AG
dh  1600-kvh 1600 kR &
—= = - =04-k\h
dr 4000 4000 4000
3]
dv
(b) When /=25 water leaks out such that y =400
400 = cx/h = 400 = /25 = 400 = ¢(5) = ¢ =80
c 80 .
From above; k = =——-=0.02 as required Proofthat £ =0.02 | Bl AG
4000 4000
1]
Aliter
(b) 400 = 4000k
Way 2
= 400 = 4000k~/25
Using 400, 4000 and & =25
= 400 = £(20000) = k = 53505 = 0.02 or \/Z =35. Proofthat k=0.02 | Bl AG
1]
Separates the variables with
dh dh dh
——=04—k¢%:>j——————=jm I——————amljmondmmsMe M1
© ds 0.4—k\h 0.4—kJh oe
with integral signs not necessary.
. : 100 1 +0.02
.. time required = j
0 04-002h  +0.02
50
dh Correct proof | Al AG

100
time required = j
a o 20-h

2]

20
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Number Scheme Marks
100 50 ,
8. (d I di  with substitution 4 =(20-x
@ | ) w7 (20-2)
dh =2(20-x)(-1) or dh =-2(20—x) Correct dh B1 aef
dx dx dx
h=(20-x) = Jh=20-x = x=20-+h
50 50 ixljzo_xdx or
dh:j—.—z 20— x) dx o M1
.[ 20-/h A ) j 20-x
-~ J20-(20-x)
where A is a constant
- 100J' =20 4
X
= lOOI (1 - QJ dx
X
+ax+ :
~100(x~20Inx) (+c) taxtplnx;a,f#0 ) Ml
100x—2000Inx | Al
change limits: when 2=0 then x =20
and when £#=100 then x =10
100
j 0 dh = [100x-2000Inx]"
o 20— \/Z
100 100
or _[ 0 _gn = [100(20—\/5)—2000111(20—\/%)}
o 20-+/h 0 Correct use of limits, ie. putting
them in the correct way round
_ B B B Either x =10 and x=20
= (1000-20001n10)— (2000 —20001n20) or h=100 and /-0 ddM1
= 2000In20-2000In10—-1000 Combining logs to give...
2000In2-1000
= 20001021000 or —2000In(4)-1000 | A1 8¢
[6]
(e) Time required = 2000In2 -1000 = 386.2943611... sec
= 386 seconds (nearest second)
= 6 minutes and 26 seconds (nearest second) 6 minutes, 26 seconds | Bl
1]
13 marks
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