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Assessment Schedule — 2025
Calculus: Apply differentiation methods in solving problems (91578)

Evidence Statement

Achievement Ac!neveme.nt échlevement
Expected coverage () with Merit with Excellence
() ®
O(N)E £ () =5(5x3 = 2x + 1)4 x (15x2=2) * Correct derivative.
a
(b) dc 30 305 1 * Correct rate of
a - o rtgle change, with
dc =30 5 evidence of
T3 5 1 derivative.
12 12
. dC =30 5
t=4g1ves?= F A
42 2 X 472
dC -5
el -2.5
() dy _ 3(sinx)? X cosx X cosx — (sinx)® X sinx * Correct derivative. | * Finds the .
dx correct gradient
dy 2 2. 4 of the normal,
dy — 3sinx X cosTx —sin'x with evidence
T . dy 1 1 1 of derivative.
xzzglvesa=3 X ) X 24
d_3_ 1
dx 4 4
d_1
dx 2
Then gradient of normal = —2
(d) F () = 2x + 2e* » Correct derivative » Correct
x = lgives f(x) = 1 + ¢ = 8.389 for f'(x), evaluated coordinates for
5 ’ P, with correct
x = lgives f/(x) =2+ 2e” = 16.778 whenx = 1. derivative.
Equation of tangent is:
y—1 —e?2=(242e?)x—2—2¢?
y=16.779x — 8.389
1+e?
=0givesx=—"-5=0.5
YU 2+ 262
i.e. crosses x-axisat x = 0.5
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(e) ) dx  Correct expression Correct E7
=3t"+6t+1=>—=6t+6 .
* dt for ﬂ exprzsswn for | Correct solution
y=2= dy _ 612 dx for =2 and bqt with one
dt dx minor error.
2y __ dy OR
dx 61+6 r+1 dx? Correct solution
dz_y _ 2+ — r? 1 AND but with one
A2 (t+1)2 61+ 6 Solved minor error.
ey Pea &y,
dx*  6(+1)° P ES8
For points of inflection: equation for the | Finds the single
dy P+ two values of z. | required
dx? 6(1+1)°> coordinate (1,0),
2 _ with full
=0 justification.
t=0ort=-2
t=0= @ 0
= e
i.e. stationary inflection
dy
=) 5> = = —
t 2 o 4
i.e. non-stationary inflection — not required
t=0=>x=1landy=0
i.e. required point is (1,0)
Accept alternative method if candidate finds any
stationary points, and then tests these to see if
they are inflection points.
NO N1 N2 A3 A4 M5 Mo E7 E8
No response; ONE partial lu 2u 3u Ir 2r It 2t
no relevant solution.
evidence.
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. Achievement
. Achievement .
Achievement . . with
Expected coverage with Merit
(w) (x) Excellence
®
TWO Ox2 — 4y  Correct
’ — -2__Zr ..
(@ | [ )=-Tx"~ 3 — 2245 derivative.
, -7 9x% — 4x
x -
S x? 3P —2x2+5
(b) | dP ~ ) — * Correct
dr = (30 - 10t)e + (30t —5¢ ) X —e decision of
. dP decreasing,
t=2gives~ - =—4.06 with correct
derivative.
As 4 < 0, so depth of the water is decreasing.
(© dy  2x(x+4)—x? * Correct * Both
dx +4)2 derivative. coordinates
| G N 8) found, with
@& _ zxix evidence of
dx  x*+8x+16 derivative.
Gradient of curve = Gradient of tangent
x% + 8x _
x>+ 8x+16
2 _ 2
x%+8x = —3(x*+8x+16)
4x% +32x +48 =0
x+2)(x+6)=0
x=-2and x = —6
y=2andy=-18
(—2,2) and (-6, —18)
(d | dx : dy « Correct
§ = 2secttant Finds - -. equation of
dy ) (D t tangent
—— = 5sec”t 0€S NO
dt need to be found.
dy S5sect 5 simplified.)

dx = 2tant  2sint
t=2 g
= g gives

dy 4 5
——=5x=—7==23094,y =—= = 2.8868
dx , X ‘/g Y ‘/§

Equation of tangent is:
J3y—5/3x+15=0
Or1.732y —8.66x+15=0

Or equivalent.
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d L4 t t E
© | d_ 2(cos 2x)(—2 sin 2x) Correct Correct 7
dx exprzsswn exprzsswn Correct
dy . . y Y solution, but
2y - for —. for — ’
o cos2xsin2x OR — 2sin4x dx dx with one minor
d? d? error.
—g=—4><—sin2x><2><sin2x—4cost><cos2x><2 and%
dx dx
d? ES8
—z = 8sin’2x — 8cos?2x OR — 8 cos 4x
dx Correct value
T of p =2 found,
X =y BIves with evidence
3 of a calculus
3 (1 +(/§)2)2 method.
- 4
(42
4)2
P=""4
8
NO N1 N2 A3 A4 M5 M6 E7 ES8
No response; ONE partial lu 2u 3u Ir 2r It 2t
no relevant solution.
evidence.




NCEA Level 3 Calculus (91578) 2025 — page 5 of 6

Achievement Achievement
Achievement . . with
Expected coverage with Merit
(u) ) Excellence
(®
THREE | x=-6andx=-2and x =3 * Two out of
(a)(®) three correct
responses.

(i1) x<—-6andx=—-4andx=6

(i) | fx)=2

(b) 1 * Correct x-value
dy _ «x X 2x—Inx X2 found, with
de (2x)? evidence of
dy 2 —2lnx derivative.
d 4x?
F tati int ﬂ =0

or stationary points - - =
2—2Inx
4

2—2Ilnx=0
Inx =1
x=e'=e=2718

(©) 4 5 AV, * Correct * Correct value
V= 3T g amr derivatives for
dr o | AV
i —0.05andr =6 for ar and T T 22.62

.odv dv dr found. found, with

We require =, = =~ = X~ & evidence of
dv derivatives.
—— = 4mr* X —0.05

dr

d

AV _ 4z x 62 X —0.05

dr

d

d—‘; = —7.2m = —22.62 cm?/ sec

Units not necessary.

Do not penalise missing minus sign.

(d) dx 1062 L dy * Coordinates of
a - dx required point
dy 2 (3,54,7.071)
o~ 10e found, with
d 1 evidence of
ay =10e? x YT et derivative.
Gradient = —2
—e¥=-2
et =2
4t =1n2

In2
t= 4 - 0.173

5
= x= ﬁ(3‘54) = y=5/2(7.071)

i.e. required point is (3.54,7.071)
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1
) y=(16x—x?)2
Area = AD X AB
Let A =(x,0)

1
Area = (16 — 2x)(16x — x?)2

dA
. t—
Correc

from a model
with a minor
error.

found.

E7

Finding the
value(s) of x.
OR

Correct

dA _ 2y solution but
” =-2(16x —x%)2 + (16 — 2x) with one

1 L minor error.

X E(l6x—x )2 X (16 — 2x)
1 — —
%:_2(16x_x2)§+w E8
(16x —x2)2 Correct

dA length of AD
0 found, with

1 (8 —x)(16 —2x) full and clear
2(16x —x%)2 = B calculus

(16x —x?)2 justification.
16x —x*=(8—x)(8 —x)
16x —x* = 64 — 16x + x?
24 —32x+64 =0
x = 2.343 and x = 13.657
Then length AD = 16 —2 X 2.343
AD = 11.314 units
NO N1 N2 A3 A4 M5 Mé6 E7 E8
No response; ONE partial lu 2u 3u Ir 2r It 2t
no relevant solution.
evidence.
Cut Scores

Not Achieved Achievement

Achievement with Merit

Achievement with Excellence

0-7 8-13

14-19

20-24




