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QUESTION ONE
(@) A function fis given by f(x) = x> + 3x2 — 7x + 2.

Find the gradient of the graph of the function at the point where x = 1.

/c/xs = SexT +6x*=77

xz/ 2l = Swt® e es™ 7
-St6-7
= 3

(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.
£leey = 6+ 14
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(& = 6 +/4
y = pre+ C - RE
/5 - 25(2)+ .
(6 =76 +C Fa)= ¢ (D%
C =(%-7L M= 3%
=-5% Y= 38> ~5%

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

After t seconds it has a speed v m s~!, which can be modelled by the function

v(H) =052 -2r+1

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

VIE) = o st 2+

ald) = (-2
A% = £—7
t Fhegs
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(d) A tangent 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 .

/c—@ Y Ay ea M=,
Gx —te = 2
> =/
LPese> = 3 (1) —& ()
= 3¢
= ~{
a=—{

(e) The function f(x) = x> + ax? + bx + 2 has turning points when x =1 and x = 3.

Find the values of g and 5. - :
ge= Z=5

/95) = 37&27L Zaze £4 YA ED x-3-0

/gﬂﬁr; x= 1 aad J=3 g/ ie (364'/)(7—"3):6

K Zoe =3 FO 3\

~3>

Zx2¢x -9 =0

/é;() = B2 pzax +5
Da = —C 4H =

a = —3

P [l = x5 o3x e,

‘o
ﬁ()c) = 89?619 ~ o

3 (e% 20c -3)
2 (-3 +1) =0
x =3, oc ==/
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QUESTION TWO
(@) The diagram below shows the graph of the function y = f(x)
: Jx)
/ \
/ \

> X

-
—
——
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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If you need
fo redraw this

graph, use the
grid on page 11.
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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 b.
Doy = 6o +2in

A

9(('—0 = ¢ (0428 =0

G+2h = ©

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.

Pt = B - |

1S = ?—)g«; Y= IS (D~17.
(6 = %¢ Y= % —(2 ) =8
x =2 g =g M=

Jg" ﬂ'j - p (’DC")(\\/

l:‘,,-\%:: lS’CfY,-—?,>

Yy = 1S~ Bo4Hg

Ly

U= (S‘-?C"L,
J

(d) Use calculus to find the value of & if the line y = 6x + k is a tangent to the graph of the
function f(x) = x*> + 2x — 1.

Ploy =200 42 B e N I

_ Y
J
O = 2o+ Yy=-"<
Tz
o = There is more space for your

answer on the following page.

Mathematics and Statistics 91262, 2017

SSESSOR'S
USE ONLY




(¢) Use calculus to prove that the graph of the function
y =53 - )

has a local maximum when x = % .

Justify that the turning point is a local maximum.

VL AT
VA
M/r Goc™ — Y5

L4

puiteny X = % |
[ (%) - a (W)}

4

e 93 75
= SR Al

7 Z t

=0 Sute Y'F0 Fep TP 4r ses ‘f7¢
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QUESTION THREE

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

Find the equation of the function f(x).

)L 63 _ DE lex
00 fT_E— r 7T

Vs

! 3 2
Dx " =2 plr+C

\

/(;D = 20) - (1T pall) rc

2 = S+,

C = =2
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(b) The diagram below shows the graph of a gradient function y = f'(x).

J®)

‘\
\

I
I
I
I
I

The point (0,0) is 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.

&)

QU

-
- -
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If you need
to redraw this

graph, use the
grid on page 11.
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(c) An object can move in either direction on a straight track and has a constant acceleration
of —4cms2,

A fixed point P is marked on the track.

When a recording of the object’s motion begins, the object:
. is 12 cm from P

. is moving away from P, and

«  hasavelocity of 6 cm sl

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

A= —4

d/: —4E +C

V = ~4&+&

G 7 —lxOA Co
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C z @

V =-4(5) +6

S -l C go  spEed> S /Y ewfs.

(i) Whatis the maximum distance of the object from the point P?

Justify that this is the maximum distance.

\/:"’41& + &

O =-4t +¢

6 =4t L= 05

= ~2¢% ret

< = -2€%504 7 ¢

[2 =-2(0)% r6(0)+c.

C = (72

§:—2£Zféff/1

£ =('SS

G =2 1S) 6 (1:5)712

S =/ S em

AArx /5 &= 5"z —lpuhL OS2 MAK Degr vs (65t

Question Three continues
on the following page.
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(d) Find the maximum volume of an open box (i.e. a box with a base and sides, but no lid) that can
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be made from a rectangular piece of cardboard measuring 20 cm by 30 cm, by removing the
corner squares and folding along the dotted lines.

Justify that this is the maximum volume.

wa = ZOkS() - 600 ainl.

[enafly = 20-2-x

= 2& "‘2’)(.

[/VML/Z\ = 20 -2 =302

[/0/ - ¥ [ 20 "2%5(?0 - 2x>

-

= éODC - Z‘DC'L> (fo f’ZD()

=

beox - GO E Ok & >eS

= (3 10OV g 6002,

( =
U =

/[29¢% 200 o FEOB

9@.:/2.' 7' )é:§’7
V! = Qur-206
X={2:F4 20 2R =~ 200 £ sog. G (B ) sumex AN
Xz 2.9

24 (23.9) —200 = ~ppeea (<0) o

Ak folume. — shon I

—
—

2~Fenq

E7
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Subject:

Mathematics Standard: | 91262 Total score: | 19

Q

Grade
score

Annotation

E7

1(a) Correct derivative, incorrect gradient but MEI (minor error ignored).

1(b) Incorrect derivative but consistent application of (2, 18) to find gradient
and tangent equation.

1(c) Correct a(t) equation, correct substitution to find t at a = 2.8.

1(d) Correct derivative and solving to get x = 1, y = -1. Incorrect assumption
that a = y at this coordinate.

1(e) Correct derivative. Relationship between roots of turning points equated
to derivative demonstrated and then a comparison of equations to obtain
correct values for a and b.

M5

2(a) Correct slope but wrong x intercept.

2(b) Incorrect derivative and f(x) = 0 solved incorrectly so RAWW (right
answer wrong working).

2(c) Correct f'(x) equated to slope of y = 15x -12 to find x and y and then the
equation of line passing through these values, no evidence that (2,18) lies on
f(x).

2(d) f(x) = 0 was incorrect, consistent application of f(-1). No attempt to find k.

2(e) Correct derivative and showed that y’(9/4) = 0, then communicating this is
a TP. No evidence to justify the TP was a maximum.

E7

3(a) Correct anti-differentiation of f'(x) and constant ¢ calculated for (1,3).

3(b) Correct shape, (0,0) intersect with max and min points clearly shown to
pass through correct x intercepts.

3(c)(i) Correct equation for v and speed at t=5s found.

3(c)(ii) Correct t= 1.5s found with correct s(t) equation and distance 16.5cm.
Justification that a max using s” = -4 clearly stated.

3(d) Correct equation for volume and derivative, correct solutions for max/min
situation, v’ applied to determine a max at x = 3.9cm but the initial question to
‘Find the maximum volume ..." was not completed.






