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Assessment Schedule — 2016

Calculus: Apply differentiation methods in solving problems (91578)
Evidence Statement

Q1 Expected Coverage Achievement Merit Excellence
(w) () ®
(@ | dy_ l4x2 -2y Correct solution
dx
(b) | dn 32w 4n  m Correct solution
T 25 S5t with correct
36 derivative
= 0.402005(—JT+ E]
25 2
= 0.395 metres per hour
© | & . dx Correct solution
o - hein2t Correct @ O | with correct
d derivatives.
& 2 tanrsec?s b
t dt
dy _ 2tantsec’s
dx —4sin2t
_ 2tant
—4sin2tcos’t
JRRELIN S -
o 4 X ! )
2
2
=—= —1
-2
(d) 1 2 dy -1 Correct solution
y:z(x—Z) AtP dx 2 with correct
derivative.
dy 1
LA —(x-2)
dx 2
dy 1
AtQ (6,4) —=—(6-2)=2
Q(6.4) = 2( )
AtP ﬂ = —1
dx
-1 1
—=—(x-2
5 =50(-2)
—1=x-2
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(e) — oK) Correct f’(x) Correct f”(x) | Correct solutions
f=e .

i with correct
f(x)==2(x—k)e ™ f’(x) and
Frx)==2e " pa(x—k)Y et f)

=Y [4()6 - k)2 - 2}
f/(x)=0= 4(x—k)'-2=0
4(x—k) =2
1
2
x—k) ==
(x4 =3
+1
x—k)=
(0=
1
x=kt—
V2
NO N1 N2 A3 A4 M5 Mo E7 ES8
No response; ONE answer lu 2u 3u Ir 2r 1t with minor 1t
no relevant demonstrating error(s).
evidence. limited
knowledge of

differentiation
techniques.
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Q2 Expected Coverage Achievement Merit Excellence
(w) () ®
(a) SN Correct
f'(x)=InGx—1)+x- 3x—1 derivative
(b) _ 1 Correct solution
y=(2x-1) with correct
dy _ l(2x _ 1)'7' ) derivative.
dx
1
2x—1
Atx=5, Q = l
dx 3
(©@ | I: -1,1 2 correct 3 correct
2: -2,-1,1,4 answers. answers.
3: 4,3, x>4
4: 1<x<4
@ |1
(d) dv N Correct Correct solution
dr 4800 cm”s expression for , dr
4 dr with correct &
_T3 =
V= 3 w dt — units not
av required.
— =4’
dr
ar_dr av
dr dV  dr
_ 4800 1200
dnr®
4 5
V =2880007w = Em‘
288000 = %ﬁ
r*=216000
r =60 cm
. dr_ 1200 =0.106cm s

At mx60?
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(e) 1, Correct Correct solution.
Vol = 37 h expression for
h=6+s a
sS+r’ =6’ ds
r’=36-s"
.-.v=1n(36—s2)(6+s)
3
1
= (216436565 —5°)
3
dav 1
— =—m(36-125-35")
ds 3
Max volume when v =0
S
= 35°+125-36=0
s’ +4s-12=0
(s+6)(s—2)=0
s=—6 or s=2
s=2
NO N1 N2 A3 A4 M5 Mé6 E7 E8
No response; ONE answer lu 2u 3u Ir 2r 1t with minor 1t
no relevant demonstrating error(s).
evidence. limited
knowledge of
differentiation
techniques.
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Q3 Expected Coverage Achievement Merit Excellence
(w) (v ®
() , 1 = Correct
f (x):Z(3x+2) “3 derivative.
(b) y=6x—e> Correct solution
d with correct
& 63 derivative.
Want Q =0
3¢ =6
e =2
x= In2 =0.231
3
() Area= A(x) = x( — 6)2 Correct Correct solution
s ) expression for for maximum
=x"—12x"+36x A'(x) area with
A,(X) = 3x2 —24x+ 36 correct
Max when A”(x)=0 derivative.
3(x*—8x+12)=0
3(x=6)(x=2)=0
Max when x=2
Max Area= 2Xx16 =32
(d) x Correct Correct proof
e
= sinx expression for with correct
dy sinx-e*—e'.cosx & derivative.
& _Shxre 7¢ .cosx dx’

)
dx sin” x

sinx-e* e'.cosx

sin® x sin’® x
e’ e’ cosx

sinx sinx sinx
=y—Yy-cotx

=y(1—cotx)
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(e) 15 )= 204 Correct Correct solution
tane=-- tan(or +6)= expression for | — units not
d(tan®) required.
tan@ztan((a+9)—a) dd
_ tan(a+6)—tana
- . or —
1—tan(a+6)-tan ad
204 15
__d _d
204 x15
e
54
__d
d*+306
d2
_54d
d* +306
Max when d(tan6) =0
dd
(a”+306)x5.4-5.4dx 2d .
> =
(a” +306)
54d> +306x5.4-10.84° =0
54d*>-306x54=0
d* =306
d=175m
NO N1 N2 A3 A4 M5 Mé6 E7 E8
No response; ONE answer lu 2u 3u Ir 2r 1t with minor 1t
no relevant demonstrating error(s).
evidence. limited
knowledge of
differentiation
techniques.
Cut Scores

Not Achieved Achievement Achievement with Merit

Achievement with Excellence

0-7 8-12 13-18

19-24




