New test - January 10, 2018

1a. [1 mark]

The following diagram shows the graph of f/, the derivative of /.
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The graph off’ has a local minimum at A, a local maximum at B and passes through 4, - 2).

P(4, 3) lies on the graph of the function, f

. e (4.-2).% O o vt
. . f Pornt on £4s Y, .
Write down the gradient of the curve of /' at P. ot F ot x=4 s E

1b. /3 marks]

The point

Y~y=m(X-%) _3=-L(x-43
Find the equation of the normal to the curve offatp. 9B _ _\__x_—a.\,g
- @

Pacpandicolar => m= -% =
1c. [2 marks]

Determine the concavity of the graph of / when 4 < & < 5 and justify your answer, g
Dince §' s incre &‘5‘\*"3 on (Y4, 531 £ “\13 Pﬂﬁ'hue'

2. [7 marks] 18 Quse , then Ci8 concave VP

Let flz) = (3’2 F 3)7. Find the term in Z° in the expansion of the derivative, f’(a:) = [
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3. [6 marks]

Note: In this question, distance is in metres and time is in seconds.

A particle moves along a horizontal line starting at a fixed point A. The velocity ¥ of the particle, at time

( ) _ 2% 4t

v _—
t, idgiven by 12-2t+2 for 0 < ¢ < 5, The following diagyam shows the graph of v
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Find the maxi t < 5and justify your answer.



5a. [4 marks]

Fred makes an open metal container in the shape of a cuboid, as shown in the following diagram.
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Show that z
5b. [2 marks]
() =103 4y = 8% +4X

Find 4 (2), X
5¢. [5 marks]

Given that the outside surface area is a minimum, find the height of the container.
=198 £ yx =0 f» -105+4x3>=0
=0

5d. [5 marks] 3 qx3- 108
Commen demmsy ‘ﬂ;—(ﬂl— x3=27 = El

Fred paints the outside of the container. A tin of paint covers a surface area of 10 m? and costs $20.

Find the total cost of the tins needed to paint the container.

AC3)= 182+ 2@ = s m®

5Y =10 54 cand §
vse b cans X 520



6a. [2 marks]

LetY = f(m), for —0.5 < x < 6.5 The following diagram shows the graph of fl, the derivative of /.
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The graph of I’ has a local maximum when Z = 2, a local minimum when € = 4, and it crosses the Z-
axis at the point (5’ O).
Explain why the graph of f has a local minimum when & = 5, Cx\t’ 1\:5, ‘?‘(x‘!“-o ) whiich
meand thek the qradient of the line tungen
6b. [2 marks] o g o X=5 s o, el 1mp“_€5 a \ocal min of MMAR
on § ot x=5.
Find the set of values of Z for which the graph of f is concave down.
? 19 concave down on dhe \nterval (2, '-l\}
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7a. [3 marks]

The velocity v M8~ of a particle after ¢ seconds is given by OED & :
L
v(t) = (0.3t +0.1)* —4 ¢, .0<t <5 ng \uc"‘
\)‘:)Q' Q\Cb

The following diagram shows the graph of V.
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Find the value oft when the particle is atrest, when 0 = (0.3t +0. L)
£ = 4.3703 or {L3Bsewnds

7b. [3 marks]

t~l
Find the value of t when the acceleration of the particle is 0. Ct(.t) = £ (0.3t +o. \5

Graph—> [£ =119 seconds

8a. [2 marks]

z) =322 —2kx—9

!
A function f has its derivative given by () , where K is a constant.

Findf”(w). = pr_.',;v\



)= Gr=2%

8b. [3 marks] e d"“"&a o xe)
a'\' ‘=1 $ “ (*) = &
The graph of fhasa point of inflexion when & = 1 LY 3“’ 3
Show thatk = 3. & = G- ak

2K=0

8c. [2 marks]
(c2) =3 2(30(-2) -9

| = 3(4)+12 -9
8d. [4 marks] =1\5

Find f l

Find the equation of the tangent to the curve of f at (=2, 1), giving your answer in the form

y=azr+b ot (-2), dhe %rad?en{— 0€ he dongert line 15 1§

. y-1= 15 (x+2)
8e. [3 marks] 4 = 5% +30+1 = ‘ Y= I5x+ 3|

. F(=1) =0 gl f | z=-1
Given that , explain why the graph of / has a local maximum when ]
£ YR)<O => local mox )
9a. [2 marks V(- -)-20
(lnz)® on I;(,q ak x=- l

Letf(cc)= 2 forz >0

QT_DUMX %)= () (03,1 i ‘ n%

g) = 2z
Showthatf (m) - oz,

9b. [3 marks]

There is a minimum on the graph of f. Find the Z-coordinate of this minimum.
\nr _

e = Xl

9(z) = 3 /
Let z . The following diagram shows parts of the graphs of f' and g
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The graph of ' has an x-interceptat® =P, ' Yx)=0O at @

Write down the value of P.

9d. [3 marks]

The graph of 9 intersects the graph of f when® = 4. b 3N —g'( = lﬁ(— e

Find the value of 4. \= Inx

10a. [2 marks] el . Jx _':7

Consider f(z) = In(z* + 1) ,

Findthevalueoff(o)_ =\n(1).=0 => [;9(03’-0'

3
' ux
10b. [5 marks] ' . (4B _
Q(K)- X4 =k x—'———q-‘-\
Find the set of values of f30r which £ is increasing. _ . .
K )
e 0 - \
10c. [5 marks d C'(-1) = =l z-2 %
[ ] 413:0 ( N Q\(‘\__. 7 =2
A=0 f” (SB) . 12%(3-at) i‘:ﬁffcts\lrg on X>0 ll
The second derivative is given by (24 41)



The equation F'(@) = 0y only three solutions, when € = 0, +v/3(£1.316...)

Yy (2), _ \ W—— — 1
(i)Findf”(l). s g =R £ _— X
-+
(ii) Hence, show that there is no point of inflexion on the graph of fatz =0 C

-3 © 1.3

e -2 3 N Y (-2)2 (3-(-3))Y

= 4, 1 \2 .

B cucE\ (();:)1:-27 posihue C(yisy €Nt
atm=\4/§($=1.316... N O le\mge in N
=7 no (.-I/\f/{\ e A concﬁU‘Jﬁa,

no ‘atle K\ en P“‘

e-\)is 3

There is a point of inflexion on the graph of f

Sketch the graph of f for® 20
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