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QUESTION ONE
(a) A functionfis given by f(x) = x> + 3x2 — Tx + 2.

Find the gradient of the graph of the function at the point where x = 1.
L) = i e -7

S'O) = BN ¥ ()7

= BYe-T

LM =Y g

(b) Find the equation of the tangent to the graph of the function
' F(x) =6+ 14x — 2x3

at the point (2,18) on the graph.

Sz - G ?

Yoy = mla-ncy
S (D=4 = 6(2D Y= 18 = -0 (x~2)
= -0 Yy~ (& = - \0x +20

LA
J

= -0 + D%,
. ¢

(¢) The movement of an object is recorded from the time it passes a fixed point.

After ¢ seconds it has a speed v m s, which can be modelled by the function
() =052 -2t+1

Use calculus to find how long it takes to reach an acceleration of 2.8 m s72.

a(f)=®"+ -2

D

2.8 = £-7

t = 4.% seconds ////
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(d) Atangent to the graph of the function f(x) = 3x* — 4x has a gradient of 2,
and passes through the point (5,a), where a is a constant.

Find the value of a.

5,a)

ASS

$'(x) = bx =~ 4 g- i '—'/,V\A(?L/%
/}Af/// !u /a// A0
AL i
§'eo=6x-4 N Y-y s M)
) = -t g+ | = 2 (=¥ i)
b = bx. gtz 2o -2
x = | gt
'\1 S Yz 2o —B B
S(H= 3OV -4 =2(5)-3 .
- B ek

5§ =0
(¢) The function f(x) = x* + ax? + bx + 2 has turning points when x =—1 and x = 3:

Find the values of g and 5.

§'(x) =2+ 20X + b |

B0z 2a@E)+2a (3 tb
v"———\7
(x4 1Y ot = #M\

Oz 21+ 6ot b

\*E éculo @
\\ - ﬂbﬁf\é-‘-o (=3
1’2. /
[ eingre ©-Q@
—E = T Ioab =
C21 = bat o)
S 2= -%ax
: <2 . a=-3
N 0=3CN*+20CNb
C= 3 *‘-‘)CHT Sub az-3nte @
~Xz-Datrb -2 2 b-2¢-2
@ -2=b-la -3 = brb
. "= g /
—

S5 = X -2 P e-qa + 2

-
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QUESTION TWO
(@) The diagram below shows the graph of the function y = f(x)
S
/ \
/ \
= é . *
/ \
/ \
| \
| \
/
I
I \
/ \
! \.

Sketch the graph of the gradient function y = f(x) on the axes below.

Both sets of axes have the same scale.

S
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(b) The graph of a function f(x) = 2x> + bx? —2 has a turning point when x =—1.

Find the value of 5.
S = b + 2o

0= 61 +2b(-1)
M

0= 6-2b

b = b

b=3 /

_\_/(./

(¢) Use calculus to show that the line y = 15x — 12

is a tangent to the graph of the function f(x) = 4x? —x + 4.

Y& Bx =t Y-y, = (o200
5‘(:@} = &8x - \ Sab %22 esak gz g and m=1S
(5= ¥ — | Y- 1%z 19 (x-~2)
6= % y-18 = 18— 20
~ T Y < | DX -12
o Tangent ak =7 —_
—

Y= 19X -2 s atangent

§Qy= 4@F-2+ 4

40 +he gratp)’\ of the funchon
= lb-2+ 4 FOA = txZ .ot ob tne
= 13 Poin+ (7.,; (8) Z
-, y-odhingte ic (% — ~
— N

(d) Use calculus to find the value of k if the line y = 6x + & is a tangent to the graph of the

function f(x) = x> + 2x — 1.

(2x2)
GO =20+ 2 SCD = 2% + Dowe—\
| b= 22+ = 77
X2
—

There is more space for your
answer on the following page.
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\\.5"“’\1 = w(x—X 3 k=-5 _
y-1 = (x£=-27 —7
y—71 = bx - \2
9= X -9
—

(e) Use calculus to prove that the graph of the function
L y=x33 -x)4

has & local maximunj when X L_ i

T

Justify' that the turning pointis a lécwa%

%

\ﬂ = x5 ‘3;_,4
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.- _ m%ﬂ
2 = ax? - Lo = 5S¢
QO =qx?- 43
Xz H, 08
Oq?,@\(‘}(\\‘i(_O \ 2= O 0§ X< = | A
Test \ oz -\ == U x| x=% | %x=3 |
540 \ 2 \ @ \ 5 O -2 %
pr— i >
ﬂpmd\eﬁ‘r\ \ - \ / \ 1

S The_graph ol)ﬂ(w fanchon Yz (3

-2) has a #a local

"we (k25

XU O . Hisa

local maximum

’L:')éa
wirhin 4he domain

vﬁﬁ‘— aA>0 pecause when W

[& N N
O ¢ T Hne grodient is areosing

%.

oand. when X2

+he gmd"\ﬂ\% s decreasind. .

S

gl

ASSESSOR'S
USE ONLY

Mathematics and Statistics 91262, 2017




QUESTION THREE
(a) The gradient graph of a function f(x) is given by
fix)=6x*—2x+4
The point (1,3) lies on the graph.

Find the equation of the function f(x).

b 5 ) v
SGO) = an X -t L ux kc

B . oS te o e = e

H= 202) = (D) + 4D ¢

2= H+C
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(b) The diagram below shows the graph of a gradient function y = f'(x).
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The point (0,0)jis on the graph of the function y = f(x).

On the axes below sketch the function f(x).

Both sets of axes have the same scale.

S&)
'If you need

] fo redraw this
I B graph, use the
/ grid on page 11.
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An object can move in either direction on a straight track and has a constant acceleration

of —4 ¢m s

A fixed point P is marked on the track.

When a recording of the object’s motion begins, the object:
+  12emfromP BAML C=1\72

. is moving away from P, and

« thdavelocity of 6cmsd. c=6

(i) Using calculus, find the speed of the object 5 seconds after its motion began being
recorded.

a(t)= -y
ylt) = - tc
When =0, u=6
SdB)=-H4E+06
v(B) = —4(3) + 6
7

V=0 |
(i) What is té maximum distance, of the object from the point P?

Justify that this is the maximum distance.

sz Je vt e | s(UE=-206D) +e(1B) 412
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= -2t vk +C = -2 (2.29) +6 (1.9) +12
When £0, s=12 = \(::5_@'_
sz -4 v GE 42 -~ The, moimum_adstance. of
the obrect fom _polnt Pis
vy =-4et+ 6 65m. #is e poxdimum
Os ~4£+6 distance because wWnen ts
H=6 derdvotive was eguated 00,
t= 19 jfgcinds Lk wos_deternined Ahat the max.

weh , vinen subshbuted indo

as Hhe Question Three continues
= —SRNerT | on the following page.
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Findithe maximum volumejof an open box (i.e. a box with a base and sideg, but no {id) that can
be made from a rectangular piece of cardboard measuring 20 ciif by 30 ¢if, by removing the
corner squares and folding along the dotted lines.

Justify that this is the maximum volume}
WSS Ve (wh e
e —— 5 Sub to Hus onel

e

A_;‘l’ 2Aa+ A,

= 20QQ02- 2 + (202~ 2x?) + (6O0 ~ O~ - HO= ¥ UxY)

= 40X~ Ho? 4 pOx - Gt + 600 - 100 + b

= ~LxF & 60 ?
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= 002 - 100x2 1 4x® |G| 00| O | 100l O |t
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V'= 600 < 200% + =2 |Ged| [
Og Goo - 200X+ (2%

Nz OO~ 1 OOE + 4 ®

V(3.aD)= 600(2.42) -100(>.92

4 (2.92)°

I

(0B, 2098A5

= 096,31 cm®
-(xe0)
- QR £ ’\/(”)_OO}L‘ 1{{@01\21 D —
’)'i(—?l——k < | The maximum volume of Hhe
200 E A HOCIH-28E00 \ .
= T open ok (s (056 . 3lcm™.
200 % Ai1200 ‘
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. . e /u(’t(u/e
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e

&
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Subject: | Mathematics Standard: | 91262 Total score: | 23
Q SIECE Annotation
score

1(a) Correct derivative and gradient.
1(b) Correct gradient and equation for tangent.
1(c) Correct a(t) equation and substitution to find t at a = 2.8.

1 ES8 1(d) Correct derivative and solving to get x = 1, y = -1. Correct tangent
equation and solution at x = 5 to obtain a.
1(e) Correct derivative and f'(x) = 0. Correct substitution of x =-1and x =3
with simultaneous equations correctly formed then solved (could have used
GC to solve equations).
2(a) Correct slope and x intercept.
2(b) Correct derivative and f(x) = 0 solved to find b.
2(c) Correct f'(x) equated to slope of y = 15x -12 to find x and y. Equation of

> E8 tangent passing through this point found. Evidence that (2,18) lies on f(x).
2(d) f(x) = 6 and intersecting point of tangent found. Tangent equation formed
and used to find k.
2(e) Correct derivative and solutions to y’ = 0 for turning points. Investigated
slope either side of turning points to justify the maximum.
3(a) Correct anti-differentiation of f'(x) and f(x) obtained for (1,3).
3(b) Correct shape, (0,0) intersect with max and min points at x intercepts.
3(c)(i) Correct equation for v and speed at t=5s found.

3 E7 3(c)(ii) Correct t= 1.5s found with correct s(t) and distance of 16.5cm.

Insufficient justification that this is a maximum distance.

3(d) Correct equation for volume and derivative, correct solutions for max/min
situation. A max determine by investigating the rate of change either side of
turning points, the maximum volume clearly stated.






