NCEA Level 3 Calculus (91578) 2017 — page 1 of 6

Assessment Schedule — 2017

Calculus: Apply differentiation methods in solving problems (91578)

Evidence Statement

Q1 Evidence

Achievement

Merit

Excellence

(@) 1 2

E)ﬁ +2sec’(2x)

Correct solution.

(b) dy _ (x+2).2e* —e*

Correct solution
with correct

© | y=05(x=3)+2

expression for

2
dx (x+2) derivative.
Atx=0 Q=2x2—l=§
dx 4 4
Correct Correct solution

with correct

ﬂ: 2x0.5%(x-3) dy derivative.
dx dx
=x-3 (i.e. correct
At x=1 d_ -2 derivative).
dx
.. For normal & = 1
dx 2
Through (1, 4) ..Eqnofnormal y= %xﬂ- 35
. 1
At point P: 5x+3.5=0.5(x—3)2+2
x+7=(x=3) +4
Xx+7=x"-6x+9+4
X =7x+6=0
(x—6)(x—1)=0
AtpointP x=6
(d) dx 1 | ‘71 1 dx dy Correct solution
FrEY G Ry 7% with correct
dy derivatives.
ar 2cos21 correct.
% =2co0s2t 2t +1
=4cos2tt+1
Atr=0 P —4cos0x T
dx
=4
e 2_ (ax— orrect orrect orrect solution
) dy (+¥*-1).a—(ax-b)2x C C C luti
——= derivative. derivative plus with correct

T P
Atx=3,%=0 =8a—-B3a-b)x6=0

—10a+6b6=0
Sa=3b

one of the two
equations
relating a and b.

derivative.
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The curve passes through (3,1)

3a—b
=1=
8
8=3a-b
24 =9a-3b
=9a—-5a
=4a

s.a=6 and b=10

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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=16—Tx+x*
» . d(d’)
Minimum distance = T:o

M——7+2)c—0
dx

x=3
5=V33

Q2 Evidence Achievement Merit Excellence
(a) dy ) Correct
dx lO(x —4x) (2x-4) derivative.
(b) Pw)=96In(w+1.25)—16w—12 Correct solution
dP 926 with correct
dw = wrlos derivative.
Maximum when ar =0
dw
% _ 16=0
w+1.25
96 =16(w+1.25)
76 =16w
w=4.75
c - orrect orrect
( y=~x C C
4 derivative. solution with
by = l)ﬁ = 1 correct
dx 2 2Jx derivative.
dy 1 1
At (4,2) & 2da 4 Accept x = —4.
Tangent: y= ix +c¢ through (4,2)
2=1+c
c=1
1
=—x+1
YTy
=0 = 0= l)c +1
Y 4
x=-4
Point Q is (4,0).
(d) 2 (4 ) 2 Correct Correct
d=(4-x)+ (\/;) expression for solution with
=16-8x+x"+x dd d(dz) correct
— or —+ derivative.
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1
Alternative: d= (x2 —Tx+ 16)2

-1
%z %(xZ —7x+16)7 (2x-17)

_ 2x—17

ok —7x+16

Minimum when % =0
dx

2x-7=0
etc
(e) Area = 2772 — 2 C01frec‘F Correct so'lutlon
. derivative. presented in a
A(x) = 2)(()”2 _ ¥ )5 correct .
mathematical
1 -1
, 1 1 ut} manner.
A (x)=2(r2—xz)2 +2x.—(r2—xz)2 (—2x) ¢
2
2
=20t =x* - 2
R
2
X
A'(x)=0=>\/r2—x2 =
P2 _ o2
rP—x’=x
2x*=r’
2
r
x2 =—
2
r
X=—F=
V2
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 Evidence Achievement Merit Excellence
(a) dy _ Correct
a_x'3x—1 +In(3x-1) derivative.
(b) y=x"=x" Correct solution
J with correct
AT derivative.
dx
-1 2
R
Atx=2 P12,
d« 4 8
(c) G 1. x<-2,x=2 2 correct 3 correct
2. 2,1 answers. answers.
3. -1,0
4. x>1
(i1) 2
() Let & = height above Sarah’s eye level. Correct_ Cgrrect solution
h expression for with correct
tanf = — dh derivatives.
30 —
h=30tan6 de Ignore units in
the solution.
dn_ 30sec’ 6
do
dh
- = 2
dr
o _dn d6
de dr dh
1
= X —2
30sec” 6
_ cos’6
15
At h=20
6 =tan"' (E) =0.588
30
de _ (cos0.588)2
dr 15
=0.046 radians per second
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© ) % =e".coskx+e"(—ksinkx)

=e"(coskx — ksinkx)

2
% =e"(coskx—ksinkx)

+e* (—k sinkx — k* cos kx)
=e" (coskx— 2ksinkx —k* cos kx)

2
(i1) %— %+2y=0.
= e"(cosk.x—2ksinkx—k2 coskx)
—2¢e*(coskx— ksinkx)+2e* coskx =0
:e"(coskx—kzcoskx):0
e"coskx(l—kz)zo
k=%l

Correct
expression for
dy

dx

Correct Correct solution
expression for with correct
d’y derivatives.

a?

NO N1 N2 A3

A4 MS

Mo E7 E8

No response; ONE answer lu 2u
no relevant demonstrating
evidence. limited

knowledge of

differentiation
techniques.

3u 1r

2r 1t with minor 1t
error(s).

Cut Scores

Not Achieved Achievement

Achievement with Merit

Achievement with Excellence

0-7 8-13

14-19

20-24




