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Assessment Schedule — 2023

Calculus: Apply integration methods in solving problems (91579)

Evidence Statement

Expected coverage Achievement Merit Excellence
(w) () )
ONE 32 1 * Correct integral
(@ | = S +2x+ 3 In(3x+2)+c¢ + ¢ not required.
(b) d= J‘ sec?rdt * Correct solution,
with evidence of
=d=tant+c correct
t=0and d =3 give3=tan0+c integration.
=c=3
ie. d =tant+3
t=£:>d=tan£+3
4 4
d=1+3=4km
(c) | For point of intersection between the two curves, * Correct integral. | ¢ Correct
2 solution, with
solve \/— =—, evidence of
8 correct
Givingx =0 and x = 4. integration.
4 2
Area = J- L\/_ - X—J dx
0 8
4
3 3
22X
3 3x8
o
1 4 .
= l6_o4 —[0]=§un1ts2
3 24 3
(d) dy ) * Reaching stage Correct
o y(2x —3x ) #(1) of the solution, with
. . . solution. evidence of
Separating the variables gives:
correct
1 i ion.
J‘_ dy = J(Zx _ 3x2) dx integration
y
lny:x2—x3+c #(1)
x=2and y=1gives:
Inl=4-84+c=>c=4
ie.lny=x’-x>+4
x=1=hy=1-1+4
=Ihy=4
y=e'=546
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(e) | Intersection points are (1,3) and (10,0). * Correct Correct E7
. 1 integration of evaluation of Solution with one
Area of Triangle A = 5 x1x3=1.5 one of the AreaBand C. | minor error.
expressions.
(or by integration)
Areaof B= [ V1 b
rea of B = J. ! 0—xdx Correct area, with
1 evidence of correct
_ JIO(IO—x)z d integrations.
1
10
) 3
=|-2(10-x)2
1
2
=——|0-27 (=18
20-27]
10 . 7x
Area of C= J —sin—dx
0 10
10 7x ]’
=| —cos—
/1 10 |,
10
= —[cosn—cosO]
/4
10
=—-1-1
0 1-1]
_20
/4
i.e. Actual area will be 20 .
T
Total area 1.5+ 18+§
/4
=25.866 units?
NO N1 N2 A3 A4 M5 Mo E7 ES8
No response; ONE partial lu 2u 3u Ir 2r 1t with minor 1t
no relevant solution. error(s).
evidence.
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Expected coverage Achievement Merit Excellence
(u) () t)
WO J’4e2)“1 dx=2e>14¢ * Correct integral,
(a) +c not required.
(b) 1 * Correct solution,
y= '[(4x + 1) 2dx with evidence of
| correct
1 (4 X+ 1)5 integration.
)y 1
2
1 1
y= E(4x+1)2 +c
x=6and y="7.5gives:
1 1
7.5=E><252 +c=>c=5
1 1
re.y=—(4x+1)2+5
y=(4x+1)
(©) k 6 * Correct integral. | * Correct
_[ 3+ dx =3k solution, with
2 2x-3 .
evidence of
k
=[3x+3In(2x-3)] =3k correct |
2 integration.
= 3k+3In(2k-3)-6=3k
=3In(2k-3)=6
= In(2k-3)=2
=2k-3=¢’
2
k=125 045
(d 1 —2cos2x—2sin2x * Integral, but with | » Correct
T T cos2x—sin2x missing negative integral.

= —% X In(cos2x —sin2x)+c¢

sign.
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(e) dv o * Reaching stage Finding the E7
a #(1) Qf the value of £, in Reaching stage
| solution. terms of p. #(2) of the solution.
Jv—zdv=f—kdt OR OR
Finding the ; ;
23y, = Solution with one
J. vidv= j —kdz value of d, in minor error
-1 terms of p.
Y= ktte #(1)
-1 E 8
-1 ki+c Correct volume of
v chocolate initially,
1 with evidence of
—=kt+d
v correct
t=1and v = p gives: integrations.
1
—=k+d eq(l)
p
4
t:2andv:§pglves:
1
—=2k+d
4
5 p
5
—=2k+d eq(2)
4p
5 1
eq(2)—eq()=-—-—=k
4p p
Le.k= L
4p
. 1 1
Then eq(1) gives —=—+d
p 4p
d=—
4p
1 1 3
Le.—=—1t+—
v 4p 4p
. 1 3
t=0gives—=0+— #(2)
v 4p
ie 4
L v=—
3 p
i.e. The container had % p litres of chocolate
initially.
NO N1 N2 A3 A4 M5 Mo E7 E8
No response; ONE partial lu 2u 3u Ir 2r 1t with minor 1t
no relevant solution. error(s).
evidence.
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Expected coverage Achievement Merit Excellence
(w (r) ®
THREE 1 * Correct solution.
(@ | Area=2x3x[10+14+4(13+15)+2(16)
=1x[24+112+32]
=168 m’
Units not required.
(b) * Correct integral,
_ J' - il dr +¢ not required.
x2
_L
= '[ 1-3x 2 |dx
1
3x2
=x———+c
1
2
1
=x—-6x%+c
(c) z  Correct integral. Correct area,
= IO3 5sin3xsinxdx with evidence
% of correct
= 3 J§ 2sin3xsinxdx Integration.
2Jo
5k
= —J 3 cos2x —cos4xdx
2J0
3
= 3 lsin2x— lsin4)c
2|2 4 \
_3 0.64 0
=>[0.6495-0]
=3 % 0.6495
2
=1.6238 units or 15\/5
16
(d) 2t * Correct equation Correct

e
v=‘[4ezt_3dt

2t
vzlJ. 826 dt
87 4e” -3

vzlln(4ezt—3)+c
8
t=0and v =5 gives
5=lln1+c:>c=5
8
ie.v= lln(4e2t —3)+5
8

t =4 gives
v=6.1732ms"

for v, with
evidence of
correct
integration.

solution, with
evidence of
correct
integration.
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(e) 1+y 1—x  Correct integral Correct E7
j 1 y2 dy= —'[ 22 dx for either of the solution of the | §olution with one
two integrals at differential minor error.
J’ I+y dy=— J‘ 1-x dx stage #(1) of the equation, i.e.
(1—y)(1+y) (1—x)(1+x) solution. stage #(2) of
! 1 the solution. E3
f—dy = —J—dx Correct solution,
(1 - y) (1 +x) with evidence of
—In(1-y)=—In(1+x)+c¢ #(1) f:orrect.
y=0and x =2 gives: integrations.
—Inl==In3+c¢
= c¢=1n3=1.09863
ie.—In(l1-y)=—In(1+x)+1In3 #(2)
In(1- y)=1In(1+x)—1In3
In(1— y) = h{”—x]
3
Joyo 1t #(3)
3
1 x
1 —_— =
373 7
_2-x
Y 73
x=6gives y=—
gives y 3
OR Alternative solution from #(2) onwards
~In(1-y)=—-In(1+x)+1.09863
In(1-p)=1In(1+x)-1.09863
In(1-y)—In(1+x)=—-1.09863
ln(l_—y] =-1.09863
1+x
1=y _ 109863 #3)
1+x
I-y_1
I+x 3
_2-x
=73
x=6gives y= =
3
NO N1 N2 A3 A4 M5 Mo E7 E8
No response; ONE partial lu 2u 3u Ir 2r 1t with minor 1t
no relevant solution. error(s).
evidence.
Cut Scores

Not Achieved

Achievement

Achievement with Merit

Achievement with Excellence

0-6

7-12

13-8

19-24




