INFORMAL TEST 3

MEMO

3. INVESTIGATION I TOTAL: 50

MEAMOBANDUM: APPLICATIONS OF DIFFERENTIAL CALCTLUS
CASE1
Lffxy=x"—7x* + 36
1.1

y-iotercept = 34§ Marks are only awarded on
for x-imfercepis: the zraph
x4+ XHx*—9x+ 183 =0
(x+2x—-3)x—-6)=0
z=-2orx=3 ori=6
~ coordmares of the x-intercepts are
(—2; 00 (3 00 and (600

For the luming points:
frix) =3z — 14x
dx* —14x =10
giix—141=0

I':DE'FI:T

fln =3a
TP (D 36) maxomim

2= - ?'“ﬂ +36

L3
:'143?
[:—::—14%1 Dnmum
12 F'lx)=3x* - 14x 1 mark for the equation
grx) =3x% - 14x gix) = 3x% — 14+
1.3 Marks are only awarded on
gix) =35° — 14x the graph.
y-imtercept =0
Fmtherm’rm*e-p’rs
dz* —14x =10
x(ix—14)=0
14
r:ﬂnr::T

~ conrdinatss of the r-intercepts are
14 -
(0;0) and (=30

For the huming point:
g'(x) = ax—14
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Ok

(s = 3x* — 14x
gixi=ox-14
hix] = 6x — 14

V-infercept = —14
For the x-Interceps:
fx—14=10

¥ =

e =1

| mark for the equation:
hix) = bx — 14+
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All values are only marked from the graphs.
For f
r-nfercepts; x = —2; ¥ =3orx =6 (] mark for sach x-imtercept)
y-iniercept y = 34 {1 mark})
Tuming paint (1; 36) (1 mark)
Tuming point { ’J_*_.—ngj (1 mark for sach coordinate)
Shape (1 mark)
5]
Forg
I—htﬂ'tn;;lﬁ:::ﬂﬂf:::‘—: {1 mark for each intercepd)
Tuming point (=, 162 {1 mark for both coardinates)
(3
For h
x-intercept- ¥ = %
y-intercept- ¥y = —14 {1 magk for each) ]
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1.5 The x-intercepts of the quadratic fonction and the x-
coordinate of the funing point of the cubic are equal ie.

x:ﬂa.r..’lrz?

1 mark for the statement+"

(1

1.6 frizsi=gx— 14 Frixh =y — 14+
by — 14 = by — 12 =0+
7
=3 Answer 3
OR
14 +" formmala
£, +x, 0+
2 2 ¥ substination
= ; ¥ Amswer
1.7 The axis of symmeay of g, the x-intercept of i and the | + answer

point of milection of f is

_7
_g I:.l.\.l
CASE 2
1 fix)l=—x"—2x" 24x 4B
11 j-ipfercept=§
for r-intercepts Marks are anly awardsd oo the
(x+2)ix" —4)=0 graph
r—’-’[:.—!)x— =0
x=-2ors=12
~ coordmates of the x-intercepts are
(—2:; 00 and (2; 07
For the nirming points

FiEi=-3x*—4x + 4
—Ix*—2x4+2=10

3x*+4x-4=0

(3x ; x+2)=0

r_% or x=-2
fi=21=10

TP (~2;0) minimum

1@)=-G) -2 ++(@)+

’3
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11 s =-3x—2x 42 I mark for eguation of
gix) = —3x* —4x + 4 gix) = -3z —4x £ 4+
13 y-iofercept =4 Marks are only awarded oo the
x-iofercept graph
-Ixf—2x+2=1
(3x-2)x+2) =?ﬂ
—_ ::
¥=-1orx=z
TP
§ixy=—-6x—4
—Gxr—4=10
x_—-’f
5
K:T
_3 3.: -
sig)=-3(7) -4l)++
-2y _ 1
Q{T;'_EE
= (22
OF
_—b
ol
_—i-%
*= -
-2
I:T
_3 3 ._3. rs 4 _3.\,' 4
alg)=-3) -4+
f=2 18y
v \a'3)
24 Flix)=—6x—4 | mark emly for equation
hix) = —6x — 4 hix) = —6x — 4 (1)
y-intercept = —4 Crther marks are awarded on the
T-intercept —bx —q4 =0 graph
x:%
1.5 The x-intercepis of the quadratic foncton and the x- I mark for the statemsmts
coordinate of the luming poinrs of the cubic are squal, ie
e
—— =3 '
X=3 and x 0y
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1.6 Fix) = —6x — 4 frix)=—-tx—%
—-bx—4=0 —fx—2=0+
-2
K = — -3
3 = —
= 3 ¥ 1
3
OR v formula
_ —“-"+E + substifadon
ht&h '3 v amswer
i - 2
-2
—T
1.7 The axiz of symmetry of g, the x-infercept of & and the x- | « answer
coandinate of the peint of mflection of fare
-2
¥ == ;
1)
1. 112 pOINt 0f INTlection of the CUDIC NIDCTION 1S the SAme &5 | ¥ ¥ CODCIUSOn
the axi: of symmetry of the graph of the first dervative and
also the x-imtercept of the sraph of the second denvatve (2}
4.
411 for mcreasing: x< 2
r<2 pr xr=4 i a e
(2)
412 fordecreasing: 2 <x<4 For both values of x

For commect ineguality +

4.1 The x-valees of the tuming points

4

P
i

x=1+
=4+

43 x
x<2

x=431s the relative mininwam since for fmcreasing
x4

2 1is the relafive maxirmum since for fincreasing

T =1 mairmom «
T = 4 mimimom «

Yy
=4
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All values are only marked from the graphs.
21 Forf

Each r-infercept | mark x=2and x=-1 v (2 marks)

y-imtercept | mark y=8 ¥

For the turning point (-2; 0) | mark +

For the turning paint (0, 67;9,11) or (=;92) 1 mark for x-coordinate and

1 mark for y-coordinate ¥+ (2 marks)

Shape of the praph 1 mark « )
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13 Purg
x-infercepts: x=-2 +'and x :%1-"
V-imfercept: y=4

Tarming point (=, 53}

X4 Forh
=

r-infercept: x = —

y-imercepl: y=-4

(1 mark for each)
(1 mark)

(1 mark both coordinates)

(1 mark)

(1 mark)

3

2
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