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Assessment Schedule — 2022

Calculus: Apply differentiation methods in solving problems (91578)

Evidence Statement

Expected coverage

Achievement (u)

Merit (r)

Excellence (t)

ONE
@

d—y:ZInx-l
dx x

Correct derivative

(b)

x2+1

f(x)=

X

, x.(2x)— (x> +1)
f(x):T
x.(2x)— (x> +1) _

x° B

2x*—x*=1=0
x’=1
x =1l
OR
f(x)=x+x"

f(x)=1-x"

1-L -9

2

0

Correct solution with
correct derivative

Must have both
solutions: x = £1

©

2Nx+2

dy 1
Atsz,—z—andy:\/E

dr 242
Equation of normal is y = —Z\EX + \/5
x intercept (y=0) 0= —Z\Ex + \/E
1

X=—=

2
Coordinate of P is (%,Oj

Correct derivative

with d_y evaluated at
dx

x=0.

Correct solution

with correct d_y .
dx

1
Accept x=—.
PR3

y=0can be
implied in the
working.
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Expected coverage

Achievement (u)

Merit (r)

Excellence (t)

(d)

dv
dr
o, 3

3

e~ 3-1
_3(3t-1)-3
31
_91-6
T

dy 9%-6 1
& 3-173
32
T 3-1
dy 1
& 2
3-2 1
-1 2
6t—4=3t—1
3t=3

t=1

x=5 y=3-In2 or 2.307

Correct expression
dy

fi .
ordx

Correct solution

. dy
with correct — .
dx
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Expected coverage Achievement (u) Merit (r) Excellence (t)
(e) — e d 2 Ti
r=e Correct . Correct d_y 5
dy e dr dx’ d*y
— =2 pxe” Correct E
Q _ 2px.2px.epxz " 2p.epxz with one part of
dx? the equation set to
=2pe” (2px* +1 zero and the
pet 2p ) & reason for there
At a point of inflection, —)2} =0 being no real
dx solutions given
2pe”™ 2px*+1)=0 for
Equation 1 EITHER
2pe™ =0 2pe” =0
per2 = 0 OR
px’=1In0 2px’ +1=0
No solution as In 0 is defined.
OR T2
2 pe”’“2 = 0 has no solutions Correct proof with
because 2 pe‘”Z >0 for all values of x correct derivatives
Both parts of the

. 2 . ..
since e”* > 0 for all values of @ and p is a positive

Equation 2

2px* +1=0
, -1
X =—
2p

-1
x=,—
2p
2 px” +1=0 has no real solutions because p

. i -1. .
is a positive real constant, P is negative
p

and there is not a real solution when
you take the square root of a negative number.

OR
2px* +1=0 has no real solutions because

2px’ +1=0is always greater than zero because

p is a positive real constant and x? is always
greater than or equal to zero

OR

2px* +1=0 has no real solutions because the
discriminant is less than zero.
b*—4ac=0-42p)(1)=-8p
Since p is a positive real constant.

2

) d
Therefore, there are no solutions to dx—); =0 nd

2
and y=e” has no points of inflection.

equation set to
zero and the
reason for there
being no real
solutions given
for both equations
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NO N1 N2 A3 A4 MS Me E7 E8
No response; ONE partial lu 2u 3u Ir 2r Tl T2
no relevant solution.

evidence.
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Expected coverage Achievement (u) Merit (r) Excellence (t)

TWO | f"(x)=4(5x—3)cos4x +5sin4x Correct derivative.
(@)

_(n.2 3 Correct solution
Y= (3x B 2) with correct

d derivative.
S=3(3x-2) (6x)

(b)

Atx=2.Y 3600
dx

(©) £-6 Correct derivative. | Correct solution
d(t)= Y with correct

i o (Zt) - 6)(6t2) derivative.
4¢5
36t* -2t
4¢°
18—1°
V0= 2t
Stationary point when v(¢) =0
18—£=0

=18 (=4.24)

V(1)

v(t)=

(d) y=6e"" Correct derivative | Correct solution
of A(x). with correct

_ 1-0.5x . .
Area = 6xe derivative.

A(x)=6e""% +6xe" "% x 0.5
— 605 _ 3yl 0Sx

=375 (2 - x)

At maximum, 4’(x)=0

x=2

Area=12¢""=12
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Expected coverage

Achievement (u)

Merit (r)

Excellence (t)

(e) (y

-5 =16(x—-2)

64=16x-32
x=6

Equation of tangent
y—13=1(x—6)
y=x+7

Axis intercepts: (0,7) and (-7, 0)
Distance RS =72 + 72
=49 x2

72

Correct d_y
dx

Correct x and y
values found
(6,13)

. dy
with correct —.
dx

T1

Finds equation of
tangent and both
axis intercepts

. d
with correct _y.
dx

T2
Correct solution

. dy
with correct —.
dx

NO

N1

N2

A3

A4 M5

Mo

E7 E8

No response;
no relevant
evidence.

ONE partial
solution.

2u

3u 1r

2r

T1 T2
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Expected coverage

Achievement (u)

Merit (r)

Excellence (t)

THREE

Correct derivative

d -2
@ | go=c" 2
®@) |x=-4,-1,1 Two correct parts
(ii) x=-3,x>1 of question
(i) |3 Three (b)
(©) 3, Correct Correct solution with
V=r Eh +3h expressions for correct derivative for
dv dv dh
v _ —and —. —.
E_7z(3h+3) 7 p” "
Y
dr y
dh_dh x a ——.can be
de dv’” e dr
| implied by the
= %20 ah
7(3h+3) expression for O
Ath=39_ 20
dt 12x

R 0.531cms™
RY/4
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Expected coverage Achievement (u) Merit (r) Excellence (t)
(d) 3 Correct derivative. | Correct solution T1
y=9x-2+ with correct :
3x—1 Correct solution

Y 9 33x-1) x3
dx
9

_9_ )
(Bx-1)
Stationa; ointd—y—O

ry p ar
9— 0 -=0
(Bx-1)
b9 _
(Bx-1)
Bx-17"=1
3x—1=+l1
1+1
x=—
3
x=00rx=g
3
&’y 54
dx* (Gx-1)
2
=0 d_)zzz 543
dx” (1)
Localmaxatx=0
2
BER O
3 dx® (1)

. 2
Local min at x = E

derivative.

The nature of each
turning point stated
but not determined
using a calculus
method.

with correct
derivative.

The nature of each
turning point
determined with a
first or second
derivative test.
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Expected coverage

Achievement (u)

Merit (r)

Excellence (t)

(©

Total time = time (HP) + time (PS)
Method A
Let x = distance PQ

%(x2 +4)2 2x

dx 10 6
ar -1

x
_——= e —_—
dv 10 6yx?+4

. .. . dr
For maximum/minimum time, E =0

1
ar_-1

1 X
10 6yx?+4

6Nx?+4 =10x

\/x2+4=%x

36

_=x2

16

x=1.5
4-15=25

Megan should travel 2.5 km along the path

before cutting across the park.
Method B
Let x = distance HP

N ((4—x)2 +4)
r=—t+—m
10 6
ar_ 1 (x-d)
dv 10 6yx?—8x+20
dr
o
L, ) 0
10 6vx* —8x+20
5(x—4) = -3vx? —8x+20
25(x* ~8x+16) = 9(x* —8x+20)
25x* —200x +400 =9x> —72x + 180
16x” —128x+220=0
x=250r55
Since x <4,x=2.5km

0

Correct d—T
dx

T1 Method A

x = 1.5 found with
correct derivative

OR
T1 Method B

x=250r5.5
found (5.5 not
discarded) with
correct derivative.

T2

Correct solution
with correct
derivative.

NO

N1 N2 A3

A4 M5

Mo6

E7 E8

No response;

no relevant
evidence.

ONE partial lu 2u
solution.

3u 1r

2r

Tl T2
or
two of T1
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Cut Scores

Not Achieved Achievement Achievement with Merit Achievement with Excellence

0-7 8-13 14-19 20-24




