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Assessment Schedule — 2024

Calculus: Apply differentiation methods in solving problems (91578)

Evidence Statement

2
Then x = 1 gives d—{ =-0.541<0
dx

i.e. Maximum when x = 1.

Expected coverage Achievement Merit Excellence
(w) () ®
ONE 1 * Correct derivative.
@ | f(x)=-18x"(4-9x") 2
Or equivalent
(b) d . * Correct gradient of
Ey = (2x+3)sinx +(x? +3x +2)cosx tangent, with
dy correct derivative.
x=0gives —=2
SV
(c) | Decreasing, therefore  Evidence of * Finds the
60 reaching stage (1). correct
6(2x—-T)x2+—+0<0 (1) inequality for
X X
60 Can set =0 and find f)ef(;ulfgerd values
24x-384+—<0 the correct critical decreasin
X values for (u). asing
24x* —84x+60<0 function, with
9 evidence of
2x°=Tx+5<0 derivative.
2x=5)(x-1)<0
I<x<25
(d) dy o, * Correct expression Finds x=1 and
& C (4-4x) for & Jjustifies that
5 or ——- this is a
d_Jz’ =e 7 (8x—12) maximum using
dx a calculus
. dy ) method, and
Solving . =¢ "(4-4x)=0givesx =1 with evidence
of derivative.
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(e) dy 5 2 * Correct expression | * Findsx =1, « E7/T1
—=2+x 7 —— with correct '
¥ for ¥ 3 Con51.stent
42 B B dy d°y equation of
Y o3 42x72 ——and —.. tangent, from
2 dx dx .
dx incorrect P.
For an inflection, solve OR
ﬂ — 340220 Correct solution
2 but with one
9 minor error.
20X . E8/T2
2x3 =247 Correct
equation of
2x° —2x* =0 tangent found.
232 (x=1)=0
Either x = 0 ignore as not valid
Orx=1
x=1givesy=1, i.e. P=(1,1)
x=1gives & =1
dx
Then equation of tangent is:
y—l1=1(x-1)
y=x
NO N1 N2 A3 A4 M5 Mo E7 E8
No response; ONE partial lu 2u 3u Ir 2r Tl T2
no relevant solution.

evidence.
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Expected coverage Achievement Merit Excellence
(w) () ®
TWO | gy B * Correct
(a) dar 6t expression
d
d . v
@ _ _sint for .
d_yz—sint . d—ycanbe
dx 6t d .
expressed in
term of x, y.
®) | ds 6t+5 * Correct
m =v= m derivative.
1 AND
t=1givesv=—=1.1msec”’ Correct
10 value for
Units not required. velocity of
V= E =1.1.
10
() dy S * Correct * Correct
o 2x .cos(x )+ Smnx expression justification
) dy thatitisa
for =. .
d—J; =2 cos(x2 ) —2x.2x sin(x2 ) +cosx o solution,
dx with
%y evidence of
—:2cos(x2)—4x2 sin(x2)+cosx d
dx? both <~
5 dx
d’y 2
Then LHS = —+4x7y d’y
dx and g .
= 2cos(x2 ) —4x? sin(x2 ) +cosx +4x’ (sin(x2 ) - cosx)
= 2cos(x2)+ cosx —4x” cosx
= cos(x2)+ (1 - 4x2)cosx
=RHS
As required.
(d) , 1-Inx * Correct ¢ Correct co-
(0= 2 expression ordinates
dy for point of
f7(x)= —3+2hnx for ——. inflection,
x° with
For inflection f”(x)=0 evidence of
giving —3+2Inx=0 both &
dx
Inx==
nx dZy
and —.
x=e'=4.4817 dv
y=1.5¢"°=0.3347
i.e.(4.4817,0.3347)
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(e) dy 3 e3X(6x2 +3kx+k) « Correct d_y . . Finds the . E7/T1
ax (2x+k) dx correct Correct
. . value of &, solution but
For turning points with with one
dy 0 evlldeflce of | minor error.
-—= calculus
d}x 5 methods. " E8/T2
e (6x" +3kx+k)=0 Calculates
Either ™ =0 No solutions x-co-
ordinate of
Or6x2 +3kx+k=0 (a) Q, with
. . . . 2 _ clear and
But,zas only a single turning point, using b —4ac =0 full caleulus
(Bk)"—4x6xk=0 justification.
9k* —24k =0
3k(3k-8)=0
Either £ =0 Ignore as not valid
Or3k—8=0i.e.k=§
oL 8. . .
Substituting k = 3 into equation (a) gives
6x* +8x+ % =0
9x* +12x+4=0
(Bx+2)3x+2)=0
2
xX=—=
3
NO N1 N2 A3 A4 MS Mo E7 E8
No response; ONE partial Iu 2u 3u Ir 2r Tl T2
no relevant solution.
evidence.
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Expected coverage Achievement Merit Excellence
(u) (r) t)
THREE v o1 - 1 Correct
(a) Ey =5 2 sec6x +6x2 sec6x tan6x derivative.
Or equivalent.
®@ |x=5 Two out of three
(i) |x=land3<x<S5 correct
! responses.
(ii1)
(c) , 10x2 — 40 Correct * x-values .of
f(x)= v expression for both stationary
£(x) . points found,
For stationary points, f’(x)=0 ’ with evidence
10x2—40=0 of a calculus
2 orx =2 method.
X = = —
(d) Method 1: Correct * Correct value

V= l7tr2h = %nr3
3 3

d—VZZm”Z
dr
. dh dh dr dV
We require — = —X—X—
de dr dV dt
%=2>< !
dt 2712
= i =0.2387 cm sec”!
4

X3

OR
Method 2:

v =1m2h=i7zh3
3 12

. dh dh _dV

We require — = — X —
de dV dt

drn 4

— =3
dt  zn?

= i =0.2387 cm sec”!
ar

Units not required.

expression for
dh
de’

for dn , with
de

evidence of a
calculus
method.




NCEA Level 3 Calculus (91578) 2024 — page 6 of 6

(e) Let P have coordinates (x, y)  Correct Finding « E7/T1
i 2 expression for 1 Correct proof.
Area of t le OPQ = - ’
ca of triangle OPQ = xe a4 x= \/5 ,and but with one
d_ e (1-2x%) de _ minor error.
dx evidence of . B8/ T2
dA ignoring
For max / min, — =0 1 . Correct proof of
dx X=- E with exact area value,
e (1-2x*)=0 . with evidence of
. . ' evidence of a a calculus
Either e =0 No solutions calculus method.
thod.
Or (1-2x%)=0 fetho
lLe.x= J_rL =20.7071
2
. 1
But ignore x = —3 asx>0
1
Thenarea=L><e 2 =L><il
2 2L
e2
1 .
Area = —— as required.
V2e
NO N1 N2 A3 A4 M5 Mo E7 E8
No response; ONE partial lu 2u 3u Ir 2r Tl T2
no relevant solution.
evidence.
Cut Scores

Not Achieved

Achievement

Achievement with Merit

Achievement with Excellence

0-07

08-12

13-18

19-24




