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Section A: [2.1] - Differentiation I (Checkpoints)

|

Sub-Section [2.1.1]: Find Instantaneous Rate of Change and @
Average Rate of Change

Question 1 )

a. Find the average rate of change of f(x) = x3 + 3x — 2 over the interval [0, 2].

. 2)— filo B+6—-2+2
Average rate of change = f12) — 110) = : = 7.

2—10) 2

b. Let f(x) =+x —e*. Find f'(x).

14 ﬂ?)

c. Find the gradient of the graph of y = sin(x) + 3 cos(x) at the point (E' .

] 7 7y 1-3V3
Gradient = % = cos(x) — dsin(x) = 08 (E) — Jsin (E) — 5 L E—

=73 =%
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Question 2
a. Lety = tan(x), use the quotient rule to show that Z—z = Cosi %
S . sin(x) _—
As tan(x) = —-, we see that,
cos| T
dy  cos(x)cos(z) — (—sin(x))sin(x) cos?(zx) + sin(x) 1
— dr cos?(x) - cos?(x) B cos?(x)——

b. Find the gradient of y = V4 — x2 at the point (—1,v/3).

ey —T

I'.IJ' B \..-_1 — J'E-

) 1 1
Thus when r = —1, A — —
dr 4—1 \,.-'"_!

c. Letf(x) =—xlog.(x). At what point is the gradient of f equal to 2?

1
flz)= —z= —log.(z) = —1 — log,(x).
.
We solve f'(z) =2 = log (z) = -3 = z = o3
Hence the gradient of f is equal to 2 at the point (e=*, 3e=3).

d. Let f(x) =e***2, find f'(x).

_II'-"{J'] = Dt +EI
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e. Let f(x) = cos?(x). Find f’ (g)

f(x) = —2sin(x) cos(x).
(T oy my 3
Hence f {?j = —Ehltl(EJ COS (_'i) =—3

Question 3 )})

_ e o ity 2
a. Lety= Sz Find and simplify e
dy —r.'_"'.-cinliﬂrj}l — 4y L::H(EJ'E}I —eg ¥ 1 dx
dr sin?(2x?)  sin(2x2) * tan(2x?)

b. Let f(x) = (x —3)*(x3 — 5x2 + 1). Find f'(2).

1 (x) = Mz — 3P (x® — 522 + 1) + (322 — 102)(x — 3)4.
_|Hence f'(2) = 4(—1)*(8 =204+ 1) + (12 — 20)(-1)' = —4(—-11) + (—8) = 36
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c. Letf(x)=/sin(4x) + 2. Find all values of x € [0, ] such that f'(x) = 0.

2cos(dr)
V2 +sin(dx)

Observe that f'(z) =0 = cos(dx) =0 = z =

—f'(z) =

el =

e
| §

iy |
II-‘I
=
._.r‘Z-I !

d. Evaluate % (log.(x) log,(x? + 3x + 4)).

i)

(22 + 3)log,(z) log (x? +3x +4)

log.(x)log,. (x® + 3x + 4
_r.fJ"{U't_"r (x) loge (x” + 3z + 4)) 2 4+ 3r+4

I

(xe®)? '
e. Letf(x)= — T 2x. Solve f'(x) = 2 for x.

1= f[x_] t=2x+1/(x-1) % (x*xE*Ax)*2

frix]
292xx erx"‘ 2823()(2
Outf2l= 2+ - +
-1+x (-1+x)? -1+x
262xx e2xx2 292XX2
Solve[2+ - + ==2, x]
-1+x (-1+x)? =-1+4x

{(x—)@}, {x-)%(l—\/l_7)}, {x-)%(l+‘/l_7)}}

Space for Personal Notes

MM34 [2.0] - AOS 2 Revision - Contour Check (Part 1) Solutions




G.ONTOURE DUCATION VCE Methods % Questions? Message +61 440 138 726

Question 4

Let f(x) = sin(e *loge(x))’

Show that f'(a) = 0 implies that% = log.(a).

y)))

, . cos(x)
Observe that f(x) = g o h(x) where h(x) = ¢*log,_(x) and g(x) = :

By the chain rule, f'(x) = k'(x)g'(h{x)).

sin(x)’

1 1
As W(x)=e"" (— - ltmgl_{J']). we observe that if h{e) = 0, then — = log_(a).
T a

It is sufficient to show that g'(h(x)) # 0 for all .

- 3 T L
— sin”(x) — cos?(x) 1 . ,
Since g'(x) = i J — — T — < 0 for all x, we see that g'(h(x)) # 0 for
' sin“(x) s | ) ' o
all x. 1
Hence if f'(a) = 0, then h'(a) = 0 hence — = log,(a).
il
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Sub-Section [2.1.2]: Identify the Nature of Stationary Points and [
Trend

Question 5 )

The graph of f(x) is drawn below.

=

N
rd

)

N
A 4
x

a. State the nature of the stationary point when x = 1.

Local maximum.

b. State the values of x for which f(x) is strictly increasing.

Space for Personal Notes
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Question 6
Let f(x) = 2x3 + 3x? — 12x + 5.

a. Find the stationary points of f.

Thus if f'(x) = 0 then = = —2,1.

1f'(x) = 62* + 6z — 12 = 6(x — 1)(x + 2).

1Hence the stationary points of f(x) are (-2, f(—2)) = (—2,23) and (1, f(1)) = (1, -2).

b. State the nature of the stationary points.

As f(x) is a positive cubic, it's leftmost stationary point (—2,25) is a local maximumn,
Jwhilst it’s rightmost stationary point (1, —2) is a local minimum.

c. Hence, state the values of x for which f(x) is strictly decreasing.

—-2<x<1

Space for Personal Notes
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Question 7
Let f(x) = el+4x—3x2.

a. Find the stationary points of f'(x).

»w

fllx)=(4— FJ];I'H‘"
—g'(x)

__ml—:;—u _H_i_fw”: |—1J-u3

_|If g'(x) = 0, then (4 — 6x)?

= g(x).

414 /6

=6 = x=

—|Thus the stationary points of f'(x) are

4-V6

1—6
S

i

i

))-(

6

— 13
e ™

ﬁ = —
41— +6

)_

and (

44y
o

1+ 6

6

)

1 _r\fh. - ﬂr%)
i

b. State the nature of the stationary points of f'(x).

We apply a sign test using 3 observations.

1-+6 4+\.f’_

< % 1 f E] 0
G 3 g ad fiz)=0
3 . 3 .
o  When r < 5 that f'(x) = 0 and when = > > that f'(x) < 0.
¢  When x — 400, f'(z) = 0.

From these observations we see that the graph of f'(x) graph initially goes up to

— [4- 6
fi
going back up approaching (.
— 6 Y )
VF]. 'l.,-"ﬁl.'.i_: i= a

]

= 23 . -
—\,-"I'El'.' [ ) is a local minimum.

Hence local masimiim

— 1 [14+6
6

of

9 1+ +6
./ 6e .;). then comes down through (q.[]) to ( +F\r 1-

the

1

graph

—/6e (3 ) . lastly

of f'(x),

and

c. Hence, state the values of x for which f’(x) is strictly increasing.

4—/6
x<T\/—0rx>

4+6
=

MM34 [2.0] - AOS 2 Revision - Contour Check (Part 1) Solutions




G.ONTOURE DUCATION VCE Methods % Questions? Message +61 440 138 726

Question 8
E
Let f(x) =x53.

State the values for which g(x) = f'(x) — f(x) is strictly increasing.

y)))

| L 14y

Observe that g(x) = T.:':'? — 3

2l =1

wr Tete e reriire ol o 10
For stationary points we require g'(x) = 3

:'I!- — r:!-> = (.

Hence =0 or x =

;.:,.I |

S| =1

—13
Since g(—1) = = and g(l) =

Since g(3) = 33 < g (%) = (%) ) and g(0) < g (l}) we see that (%q(
maximum.

Hence g is strictly increasing for x <

L R |

., we see that (0,0) is a stationary point of inflection.

%)) is a local
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o>

O |
Sub-Section [2.1.3]: Graph Derivative Functions [

Question 9 )

The graph of f(x) is drawn below.

Draw the graph of f'(x) on the same axes.

Space for Personal Notes
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Question 10
The graph of f(x) is drawn below.

Draw the graph of f'(x) on the same axes.

N

Space for Personal Notes

MM34 [2.0] - AOS 2 Revision - Contour Check (Part 1) Solutions ‘1 3




G.ONTOURE DUCATION VCE Methods % Questions? Message +61 440 138 726

Question 11 )})

The graph of f(x) is drawn below.

Draw the graph of f'(x) on the same axes.

Space for Personal Notes
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Question 12
The graph of f(x) is drawn below.

Draw the graph of f'(x) on the same axes.

y)))

N
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Section B: [2.2] - Differentiation II (Checkpoints)

|
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@
Sub-Section [2.2.1]: Evaluate Limits and Find Points Where the Function @&

is not Continuous

a.

Question 13

Evaluate the following limits:

lim(x3 — 2x2% + 5)
x—3

)

As .I';i — '3:2 + 5 is continuous at x = 3, we may substitute r = 3 to obtain
lim ( — 247 ]I = 14.
=43

chirri(Z‘/J7 + logs (x3 + 2x))

As 2VE 4 log, {'r""!' + 21') is continuous at x = 4, we may substitute @ = 4 to obtain
lim (9‘” + logg (x* + 2:)) = 4 + logs(T2)
a=pd

lim(f (x)), where:
x—3

_(2x+1, x <3
f(x)_{3x—2, x >3

At x =3, we can check that lim f{z)=2(3)+1=Tand lim f(z)= ‘3{?} 2=".

=3 =3t

As the left and right limits are equal, we may conclude that 11111 flz) =
=

Space for Personal Notes
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Question 14

Find the points x for which the following functions are discontinuous and state a reason as to why they are
discontinuous.

x, x<1
a f(x)_{x+1, x>1

Note that lim f(x) = 1 but 1i111+ flxz) = 2. Since the left and right limits are not
w=all™ =[]
equal at = = 1, we conclude that f(x) is discontinuous at = = 1.

50
x2-7x+6

b. f(x) =

We solve &2 — 7o + 6 = 0 to find that © = 1 or z = 6. Thus, flz) is discontinuous at
=1 and r =6 as the function is not defined at these points.

x%—4x+3
x—-3

c. f()=

We solve r — 3 = 0 to find that 2 = 3. Thus, f(z) is not continuous at x = 3 as it is
not defined at this point.
Note that lim f(x) exists, but the function is not defined at r = 3.

=3

Space for Personal Notes
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Question 15
Consider the following function f(x) with the rule:

_(3* 2 +5x, x<2
f(x)_{ ax+6, x>2

Find the value of a such that f(x) is continuous for all x € R.

»w

v Py -, - - —
continuous at x = 2. Thus, we need 3"+ 5-2 = 2a + 6, so that a = 5/2.

Note that f(z) is already continuous for all x # 2, and all that remains is to make f(r)

Space for Personal Notes
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Question 16 ))) )

Consider the following function f(x) with the rule:
x?—4x—-12, x<7
f)=4a’—-ax+1, 7<x<10

—x—75, x =10

Find the value of a such that f(x) is continuous for all x € R.

Since f(r) is continuous, we require that the right and left limits for x = 7 should be equal
Le. f(7T) = f(77). Hence, we obtain the equation 9 = a? —Ta+1,ie. a>—Ta—-8=0.

Thus, a = —1 or a = &

Furthermore, we require that the right and left limits for # = 10 should be equal — i.e.

f(10%) = f(107). Hence, we obtain a new equation —15 = a®*—10a+1, i.e. a®?~10a+16 = 0.

Therefore, a = 2 or a = 8.

Since we require that f(x) is continuous for all x € B, we need the value of a which satisfies

the equations at both @ =7 and @ = 10, so the final answer is a = 8.

Space for Personal Notes
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o>

Q

Sub-Section [2.2.2]: Apply Differentiability to Find Points Where @

Functions are not Differentiable, Domain of the Derivative and Unknowns of a
Function

Question 17 )

Find the values of x such that the following functions are not differentiable.

—x+5 x<2

a f(x)={ x+1, x=>2

By inspection of the sketch, there is a sharp point x = 2. Hence, the function is not
differentiable at » = 2.

1
x2—4x+3

b. f(x) =

By inspection of the sketch, the function is not defined whenever the denominator
vanishes, i.e. at x = 1 and # = 3. Thus, the function is not differentiable at & = 1 and
x = 3.

2x, x<O0
. f(x)_{2x+1, x>0

By inspection, we can see a discontinuity at x = (). If a function is not continuous at
a given point, it is also not differentiable there either.

Space for Personal Notes
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Question 18
Consider the following function.
Y
A
/ (2, 2.5)
)
&— : > X
S -2 0 2’
-24
< 5 Px
-4}
_ol
-84
WV
a. Sketch the corresponding derivative function on the same set of axes above.
b. Furthermore, state the domain of the derivative function.
The function will be differentiable everywhere except the endpoints and the
discontinuity, i.e. dom [’ = (—1.5,2)\{0.5}.

Space for Personal Notes
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Question 19 )})

Consider the following function f(x) with the rule:

_(2x?>—6x+5 x<2
f(x)—{ ax+b, x>2

Find the value of a and b such that f (x) is differentiable at x = 2.

Since the two rules must join at x = 2, imposing f(27) = f(27) gives 2a + b = 1. Also,
§ Ty . , . N .

F(27) = f(27) gives a = 2. By solving the resulting system of equations, we conclude
that @« =2 and b = —3.

Space for Personal Notes
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Question 20

Consider the following function f(x) with rule:

flx) =490,

The goal for this question is to find a suitable rule g(x) making f (x) differentiable for all x € R.

a. State the four equations that g(x) and g'(x) must satisfy at x = 1 and x = —1.

y)))

x3—-3x+5, x< -1
-1<x<1
x> =5x+2, x>1

—2,4'(1)

g(1)

—3,9(=1) = 7 and g'(=1) = 0.

b. A natural choice would be to let g(x) be a polynomial. As there are four equations that need to be satisfied,

explain why it is suitable to set g(x) to be a cu

bic polynomial.

give a unique solution for a, b, ¢ and d
in the previous part.

A cubie polynomial y = az” + ba? + ¢z + d has four parameters, which should possibly

based on the system of four equations obtained

c. Hence, find a suitable rule for g(x) = ax3 + bx? + cx + d assuming g(x) is a polynomial. It may be
necessary to use a CAS to solve the system of equations obtained in the working.

n+
Je
—a+
Je

3

Hence, a = “bh=->¢=—6andd

is a possible rule for the polynomial,

By using the first question, we see that a, b, ¢ and d must satisfy

b+ece+d = -2 |

1+ 2b+e¢ = -3

b—c+d = T —

1 —2b+ec = 0 B
13 3 - 3. 13

=—. Furthermore, g(x) = E;r:‘{ - E.-;:2 — 6+ T

Note: This is o common technique called cubic splines used for inferpolation.
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g’ >
Sub-Section [2.2.3]: Identify Concavity and Find Inflection Points [

Question 21 )

Consider the following graph for f(x).

a. Circle the point of inflection on the above graph.

b. State the values of x such that the function is concave up.

Notice how the gradient of the function increases after @ = 1/2 (i.e. it is becoming
less negative, and after the turning point becomes more positive). So, the answer is
r > l.frz.

c. State the values of x such that the function is concave down.

Similar to above, x < 1/2.

Space for Personal Notes
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Question 22
Consider a function f : R > R, f(x) = x* — 2x3 —36x% + 5x + 1.

a. Calculate the second derivative of the function f(x).

) =122 — 122 — 72 =12(2* — 2 — 6) = 12(z - 3)(z + 2).
Note: You did not need to factorise the final answer, but it is helpful for the following

question where you need to solve for the points of inflection.

b. Find the points of inflection of the function f(x).

The points of inflection oceur where f"{z) = 0, i.e. when 12(x — 3)(x + 2) = 0.
Therefore, the points of inflection oceur when @ = —2 or & = 3. Note also that
F1(2.9) <0, f7(3.1) = 0, f7(-=2.1) > 0 and f'(-1.9) < 0, so f"(x) does indeed switch
signs around = -2 and x = 3.

¢. Find the values of x where the function is concave up.

T . L ISR A A
We solve for the values of x such that f"(x) > 0. Thus, the function is concave up
whenever & < —2or x> 3
Note: Remember to exclude the endpoinis!

Space for Personal Notes
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Question 23 )})

Suppose that a function f (x) is double differentiable for all x € (0,2), and satisfies the following properties:

f'=o0
fl(0)=1
£(0.5) =0

£(0.75) = —0.71

£y =-1

£'(1.25) = —0.71

vy VY Y Y Vv VY Y

F1(1.5) =0

Find the values of x such that the function is concave up.

Notice that the point of inflection oceurs at 2 = 1 and that the gradient starts inereasing
after > 1 {e.g. it becomes less negative). Thus, the values of x such that the function is
concave up is x € (1, 2).

Question 24 ))) )

Find a rule of a polynomial g(x) so that g(0) = 12, g(1) =9, g(2) = 0, and so that there is a point of inflection
when x = 2.

Since there are four equations, we should use a polynomial that involves four parameters
i.e. a cubic. Hence, assume g(x) = ar® + bx® + cx + d. Based on the conditions, we obtain

four equations

d = 1

a+b+ec+d = 9

Sa+4b+2c+d = 0

12a +2b = 0
The last equation comes from substituting 2 = 2 into ¢"(x) = 6a + 2b. Solving these
equations gives us the following solution a = 1,b = —6,¢ = 2 and d = 12. Therefore, a

possible rule for the cubie could be 2% — 622 + 22 + 12.
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xam Skills (Checkpoints)

Sub-Section [2.3.1]: Find General Derivatives with Functional Notation @&

Question 25

If £ is a differentiable function, find Z—z for the following:

a. y=f(x)tan(x)

dy

dr

flx)

= f'(r)tan(z) +

cos?(x)

)

b. y=yf)
dy _ f'(=)
dr  2\/f(z)
Question 26

If f and g are differentiable functions, find Z—z for the following:

a. y=f(e") gk

dy _

dr

e* f'(e*)g(x) + g'(x) f(e¥)

MM34 [2.0] - AOS 2 Revision - Contour Check (Part 1) Solutions
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b. y = f(g(cos(3x))

dy

d—'r = —3sin(3x) g (cos(3x)) f'(g(cos(3z)))

Question 27 )})

If f and g are differentiable functions, find % for the following:

a. y=+fBx%)+g2x+f(x)

dy _ 6zf'(32%) + (2 + /' (x))g' (22 + f ()
dx 2,/f(327) + g2z + f(2))

ef(x%)
by = SFemrren
dy _ .,rf,(r-_))f"“’(g(f(-rz)) + f(x2) - (¢'(f(z?)) + 1)/ &)
— |de - T® ((f(@2) + f(z2))?
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of stationary points that y = f(x) + 3x + g(—f(x) — 3x) has?

Question 28 ))) )

If f and g are differentiable increasing functions, with g’(x) also being one-to-one, what is the maximum amount

If we solve it to be 0, since f'(z) > 0, we must have (1 — ¢'(—f(z) — 3)) = 0.
Since g'(x) is one to one, and so is —f(z) — 3, we will only have one stationary point.

— 1 We know that j—z = flz)+3=(f(z)+3)g' (= flz)=3z) = (f'(z) + 31 =g'(=f(z)=3)).
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Sub-Section [2.3.2]: Apply Differentiability to Join Two Functions [
Smoothly

Question 29 )

A hybrid function is defined as:

e?x —2, x <0
ax + b, x=0

fe = {

Find the values of a and b such that f (x) is smooth and continuous at x = 0.

Contimmous: b= =1 Smooth: a =2 S0 a =2 and b = =1
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Question 30

A hybrid function is defined as:

_ (loge(ax), x<1
f@) = {bx2 x=>1

Where a > 0. Find the values of a and b such that f(x) is both continuous and differentiable at x = 1.

Continuous: log,.(a) = b
Smooth: 2b =1

o . . 1
Solving simultaneously yields b = 2 and a = \/e.
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Question 31 )})

A hybrid function, f : R = R, is defined as:

2x + 4 x <=2
fX)={ax®+bx?+cx+d —2<x<2
x? —6x+ 10 x> 2

Find the values of a, b, c and d such that f(x) is both continuous and smooth over its entire domain.

Let g(z) = az® + br? + cx + d.
For continnity we require g(—2) = 0 and g(2) = 2. This yields the equations,

—8a+4db=2c+d=10 and Ba+db+2c+d=2
For smoothness we require g'(—2) = 2 and ¢'[2] = —=2. This yields the equations,
12a —=db+c=2 and 12a +4b+¢c = =2

1 1 3
Solving simultaneously yields a = T b= —5:C= 1 and d = 3.
i 2
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Question 32 Tech-Active. ))) )

a. Ahybrid function f : R — R, is defined as:

(sin(x) + 3 x<0
g1(x) 0<x<1
g2(x) 1<x<2
f(x):<g3(x) 2<x<3
e?x3
. >
loge<27> x=>3

Where g4, g, and g5 are cubic polynomials. Find g4, g,, g5 if both f and f' are smooth on R.

We solve the following equations simultaneously,

q1(0) = 3,41(0) = 1,41 (0) =0
g2(1) = g1(1), g5(1) = g1 (1). g5(1) = g (1)
g3(2) = 92(2), 95(2) = 95(2), 65(2) = 95(2)

£ P l i
2 = g3(3), 1 = g3(3), 3=9 (3)

Thus,
37 4
gi(x) = —51° +x+3
L
(z) = Bl 5 25, 20 1
=TT T T
B M T
PE= 08" "I TATT
b. A different hybrid function, h : R = R, is defined as:
sin(x) + 3 x<0
ga(x) 0<x<3
h(x) = e2x3
lOge <7> x=>3

Where g, is a polynomial. If both h and A" are smooth on R, what is the minimum degree of g, (x)?

Degree 5, we will have 6 equations, and thus require 6 unknowns.
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L J

Sub-Section [2.4.1]: Find Tangents and Normals

O \
[

Question 33

s

Find the equation of the normal to the graph of f(x) = cos(5x) at the point x = "

—| We first calculate the derivative f'{x)

o
El
Therefore, the equation of the normal s
1

s , .
A % B ___r,j’ﬁ (J - 1)

B ES y = —i.r T —iﬁ

52 102 2

N . - _\I_:'EJ_U'J:Z-?T_E

= —hsin(dr). Thus, the gradient of the tangent is

o B2 X _— o] — 2 L R - '.'7 V'3
| {—] = =5= Hence, the normal has gradient equal to —5 Furthermore, f [—]}I = —5.

)

Question 34

Find the equation of the normal to the graph of f(x) = x? — 3x — 1 which has a gradient of — %

Firstly, we calculate the derivative f'(x) = 2x¢ — 3. If the gradient of the normal is —%.
then the gradient of the tangent at the same point will be equal to 5. Therefore, we solve
2r — 3 = 5, which gives ¥ = 4. Furthermore, f{4) = 3. Therefore, the equation of the
normal is

1I'
y—a = —F:U—-ijl
. 1 19
— YT TE'TE

MM34 [2.0] - AOS 2 Revision - Contour Check (Part 1) Solutions

e




G.ONTOURE DUCATION VCE Methods % Questions? Message +61 440 138 726
Question 35 )})

Find the equation of the normal to the graph of f: (2,) - R, f(x) = x? — 2x at the point x = a. Hence by
using a CAS, obtain the equation of the normal that passes through the point (—1,4).

The derivative is f'{x) = 2r — 2. The gradient of the tangent is given by 2o — 2 and
furthermore, the function passes through the point (a,a® — 2a). Thus, the equation of the
normal is

y— (a® — 2a) = —5—alT - i)
20— 2
: X 1 i
= y—(a®—2) = - x4+
20 —2 2a — 2
1 0 3
— = o= - T+ +a” — 2n —

20 —2 2a — 2

— Furthermore, the normal is known to contain the point {—1, 4}, Therefore, —

l i

x
— ] -_— +a° — 2a —

2a—2 2a-2

— Using a CAS, we solve to find that @ = 3. We reject the other roots as they are not within f——
the specified domain. Therefore, the equation of the normal is

1 15
V=gt
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Question 36

Consider the function given by f(x) = e*’ - cos(x).

a. Find the equation of the tangent to the graph of f(x) at the point x = 1.

y)))

We first calculate _.I'"[.z':l — 2ret + sin(x) and thus f'{1) = 2e + sin(l). Furthermore,
fi1) = e—cos(1). Therefore, we can conclude that the equation of the tangent is given
bv the rule

y—e+eoos(l) = (2e+sin(l))(x —1)

= y = (Ze+sin(l))or—e—sin(l) —cos(l)

b. Without needing to do any further differentiation / solving, find the equation of the normal that passes through

the point x = —1.

—1 As f(x) is actually an even funtion, we may simply relect the tangent from the above
part to obtain the tangent at » = —1, ie. with {z,y) =& (—x. y), we deduce y =

—(2e + sin(1))x — e — sin(1) — cos(1).
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Sub-Section [2.4.2]: Find Minimum and Maximum @

o>
Q

Question 37

Find the maximum and minimum values of the function f(x) = x3 —3x% — 24x + 15 with domain x € [0,5].

of f(z) at tl
maximum is

The global extrema occur either where f'(x) = 0 or at an endpoint. Firstly, we consider
flz) =32 — 6z — 24 = 3z — 2¢ — 8) = 3(x — 4)(z + 2). Thus, f(z) = 0 for z = -2

or ¥ = 4. However, we only consider # = 4 as ¢ = —2 is not in the domain. Hence, the
possible values of @ where the global extrema oceur are = = 0,4 and 5. Indeed, the values
weapnints are (0] = 15, f{4) = —65 and f(5) = —55. Thus, the global

15|and the zlobal mininnum i

—65

Question 38

Find the maximum area of a rectangle with a perimeter equal to 18 m.

81/4 m*.

Let x denote the width of the rectangle, then the height of the rectangle must he & — 2.
Hence, we see the rectangle has area given by A(x) = z(9 — x) with = £ [0,9). Solving
A'lx) = 0 gives us the value @ = 9/2. As a result, the maxinmm area of the rectangle is
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Question 39 )})

Find the maximum rate of change of the function f(x) = —x3 + 6x% + 10x — 5.
The rate of change of f{z) is given by f'(x) = —322 + 12r + 10. To find the minimum rate
of change, we should solve for where f7(r) = 0. Indeed, f*(x) = —Gx + 12 and f{z) =10

if + = 2. By inspection, f'(z) is a quadratic with negative leading coefficient, so r = 2
corresponds to a maximum. The maximum rate of change is f'(2) = 22,

Space for Personal Notes

MM34 [2.0] - AOS 2 Revision - Contour Check (Part 1) Solutions 38




G.O NTOUREDUCATION VCE Methods % Questions? Message +61 440 138 726

Question 40 Tech-Active.

The diagram below shows the graph of the function f(x) = 16 — 2x2.

y)))

N

/

v

The graph of the tangent to the curve at the point P(p. f(p)), where p € Eg] is also shown.

Determine the equation of the tangent line in terms of p.

f'(p) = —4p

y—f(p)=—4p(x—p)

y— (16 — 2p?) = —4p(x — p)
y = —4px + 2p% + 16

Which is the required equation of tangent.
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g’ >
Sub-Section [2.4.3]: Apply Newton’s Method to Find the Approximation @&

of a Root and its Limitations

Question 41 )

Approximate the root of the equation x3 — 2x? + 5x — 6 using Newton's method with an initial value of x, = 1.2
and a tolerance level of 0.01. Leave your answer correct to two decimal places.

Begin the algorithm with @y = 1.2 == ) = a9y — flxo) _ 1 4540 Note that |zy — x| >

fixg)
0L01, so we must perform another iteration of Newton's method. Thus, @ = 1.4549 —
% = 1.4331. Again, |r2 — x1| > 0.01, so we must perform another iteration. Now,
] g =14331- ;:n'll..-lj:ji-.ill:'] = 1.4329. Now, |xg3—xs| < 0.01, thus we may end Newton's method |—

and approximate the root to be x = 1.4329,

Hence, the approximated root is: 1.43

Question 42

Approximate a solution of the equation e* = cos(2x — 1) using Newton's method with an initial value of
xo = —2. Use only one iteration for your approximation.

—1 We want to approximate a solution to e* = cos(2x — 1), We can equivalently approximate
a root of f(z) = ¢ — cos{2x —1). Thus, by noting that f'{x) = &* + 2sin(2r — 1), we

P . =2 gD
ol ; . oy cos[2-—2—1] _ . -
U]ﬂ.:’l.]ll 1.']:11. .1!] = ': _J' m = 1!'}-.{.
For interest, the rool i3 actuelly approvimately @ = —1.92909, which you can check on a
| CAS. [
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Question 43 )})

Consider the function f(x) = sin(x) — e?*. Explain why it would be unsuitable to choose an initial value that
solves the equation cos(x) — 2e?*.

— I vy solves cos(rg) — 220 — (), then F{ag) is undefined, so x; would be undefined as well.

Notice also that the tongent to the graph wounld become parallel to the r-avis, and therefore

| would nel have a {unigue) x-inlercepl, meaning we would nol Enow the value of the next
heralion.
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Question 44 ))) )

An issue that can arise when using Newton's method is that the derivative may not be easy to calculate.

a. Explain why Newton's method is impractical for approximating the roots of f(x) = sin™! (x2 - %) within the
context of VCE Mathematical Methods Units 3 and 4.

We are not tanght how to differentiate f(x) = sin~!(x) in Methods 3/4. Hence, we
would not be able to find the rule for f'(z) needed in the formula.

b. Nevertheless, we can try to use a similar method known as the secant method with an initial guess of
xo = 1.5. Approximate the tangent to x, = 1.5 by finding the equation of secant (i.e. the straight line)
passing through the points (1.5,0.7467) and (1.51,0.7885). Your answer should be given to two decimal
places.

Firstly, we calculate the gradient is me = W = 4.18. Therefore, y — 0.7647 =
4.18(x — 1.5) gives y = 4.18x — 5.5233. The final answer is y = 4.18x _5cq

c. Hence, obtain an approximation for a root of f(x) = sin™! (x2 - %) based on the line obtained above.

Note that this method approximates the root which is x = /m/2 ~ 1.2533.

We should caleulate the e-intercept of the above secant, which is » = 1.32.
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Section E: [2.5] - Applications of Differentiation Exam Skills (Checkpoints)

Sub-Section [2.5.1]: Advanced Tangents and Normal Questions

Question 45

a. Find the equation of the tangent to the function f(x) = 2x? + 2x — 3 that is parallel to the line y = 3 — 2x.

f'(x) =4x+2

)

m=—2
Hence,

4x+2=-2
4x = —4

x=-1
fED=2(-1)*+2(-1) -3

f(-1)=-3
Tangent at (—1,—3)

y=(=3)=-2(x+1)
y=—-2x—2-3

y=-2x—-5

b. Find the equation of the tangent to the function f(x) = 3x2 — 13x + 8, that is perpendicular to the line
y+x=3.

f'(x) =6x—-13
Slope of the tangent = —1

Hence, 6x — 13 = —1

6x =12
x =2

f(2) =3(2)*-13(2)+8=—-6
Equation of tangent at (2, —6)

y=(=6)=-1(x~-2)
y=—-x—4
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c. Find the equation of a tangent to the function f(x) = e*, which makes an angle of 45° with the positive
x-axis.

Gradient of the tangent = 1(tan45° = 1)
frf) =1
e*=1
x=0
f@=1
Tangent at (1,0) =
y—0=1(x—1)
y=x—1

Question 46

a. Find the equation of the tangent to the function f(x) = % that is parallel to the tangent of f when x = — 1.

2
fe) = T3z
fl=1)=-2
flx)=-2

2
_x_2 = -2
x =41
So, we find the equation of the tangents at x = 1
Tangent at (1,2)
y—2=-2(x-1)
y=-2x+4
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b. Find the equation of the tangent to the function f(x) = §x3 — 3x, that is parallel to the tangent of f when

x = 3.

fl(x)=x*-3

f'(3)=3%2-3
'@ =6

Now we solve
x>-3=6

x =413
We need to find tangent at x = —3

F-3)=2(-3°~3(-3) =9+ 9 =0

Equations of tangent
y =6(x—3)

c. Find the equation of the tangents to the curve y = x2 + 2x + 2 that passes through the point (—1, 0).

y =6x—18

Let the slope of the tangent be m.
Equation of tangent: y = m(x + 1)
Equation touches the curve at one point.
x’+2x+2=m(x+1)
2+ Q2-mx+2-m)=0
For the guadratic to have one solution the discriminant must
be 0.

2-m)? -42-m)=0
m=42
Hence, equation of tangents are
y=2x+2andy = —2x— 2.
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Question 47

3
a. Atangentto f(x) = % — x2 — 2x + 4 makes an angle of 45° with the positive x-axis and passes through the

point (3, b), where b < 0. Find the value of b.

x3
f(x) =?—x2—2x+4
fl(x)=x*—2x-2
Slopeis1lastan45° =1
Nowx? —2x—2 =1
x2—-2x—-3=0
—2x—3=0
x=-31
f(=3)=-8
Tangent at x(—3, —8)
y+8=x+3
y = x — 5..(tangent 1)

Wl

f@) =

Tangent at (1,%)
= 4

y-g=x-

N y=x+ % (tangent 2)

Now atx = —3,y = —2 for tangent 1
Atx = -3,y = gfor tangent 2

| | Since b < 0, hence b = —2.

[EnN

through the point (0% + %)

b. A tangent to the function f(x) = cos(2x) + 2, makes an angle of 120°, with the positive x-axis and passes

Determine the point on f that this tangent is drawn to.

Tangent to

y:

—2sin2x = —/3

x = % is an immediate solution.

We find the tangent line at x = =

FE)=cos2(5)+2 =2

Equation of tangent:

5 T
y—§=—\/§(x—g)

At x =g,y =

»w

the curve has slope —/3

f'e) =3

in2x = —
Sin 2Zx >

T

6

V3t 5
+—+=

—V3x+——+

N | W
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c.

Find the equation of a tangent to the function f(x) = x? — 3x + 3 that makes an angle of 15° with the
line /3y = x. The slope of the tangent is greater than the slope of the line.

. .1
Slope of the linev/3y = xis =
Angle = 30°

So, tangent will be (30 + 15) = 45°
Slope of tangent = tan 45°

Now f'(x) = 2x — 3
2x—3=1
x=2

f@)=@2)3?-3)+3=1
Tangent through (2,1)
y—1=1(x—-2)
y=x—1

Question 48 Tech-Active.

a. Find the equation of the tangent to f(x) = x2 4+ 2x — 5 whenx = 1.

fx)=x?>+2x-5
f)=142-5=-2
f'(x)=2x+2
ff(H)=21)+2=4
Tangent equation through (1, —2)
y—(=2)=4(x-1)
y=4x—6

b. Find the equation of the normal to y = 2x3 — 3x + 1 when x = —2.

flx)=2x3-3x+1
f(=2)=2(-2)3-3(-2)+1=-9
f'(x) =6x*-3
f'(-2)=6(-2)2-3=21
Slope of normal = L

T 21
Equation of normal through (—2,—9)

1
y+9=—ﬁ(x+2)
1 2
y =

- ﬁx - ﬁ -9
_ 1 191
T TY
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c. Find the equation of the normal to the function f(x) = x2 — 2x — 1 that passes through the point (4, —2).

f'(x)=2x—-2
The normal passes through (4, —2).
Slope of the normal at x = a.
Slope = — ——
Tangent equation:

1
yH2=aa Y

Solving with (a, f (a))

(a2—2a—1)+2=—2a_2(a—4)

a = 2 (only real root)

f@2)=-1
Equation of normal through (2, —1)

Slope = — L !

20—z 2

1
y+1=—§(x—2)
2y +x=0
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Sub-Section [2.5.2]: Advanced Maximum / Minimum Questions

Question 49

a. The sum of three positive numbers is 26. The second number is 3 times as large as the first. If the sum of the

squares of these numbers is minimum, find the numbers.

xX+y+z=26

J

y =3x
x+3x+2z=26

zZ=26—4x

We want to minimise
fx)=x*+y?+22

f(x) =x? + (3x)%2 + (26 — 4x)?
f(x) =26x? —208x + 676

f'(x) =52x—208=0
x =4

Hence, numbers are 4,12 and 10.

b. Find the maximum area of a field that can be enclosed by 40 metres of fencing.

Let one side be x.
Other side = 20 — x

Area A(x) = x(20 — x) = 20x — x?
A'(x) = 20 — 2x

Ax)=0
x =10

Maximum area = 10 x 10 = 100 square metres.
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¢. Find the minimum distance from the origin to a point on the line y = x — 3.

Let the point with minimum distance is (a,a — 4)
Distance from (0, 0)
D =./a?+ (a—4)% =+/2a? — 8a + 16
So we minimise 2a? — 8a + 16
d'(a) =4a—-8
d(a)=0;a=2
Minimum distance = /22 + (—=2)2 = /8 = 2v/2 units.

Question 50

a. Water is being poured into a container. The volume of the container at time t seconds, in mL, is given by:
1
V(t) = 20t? — §t3,0 <t <430

At what time is the rate of increase in volume the greatest, and what is this rate of increase?

1
V(t) = 20t? -3 t3

V'(t) = 40t — t?
V'(t) =40 -2t
V"(t) = 0;t = 10 seconds
V’(10) = 40(10) — 102 = 300 mL per second
This is the greatest rate of increase when t = 10 seconds.
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b. Part of aroller coaster track can be described by the rule y = 8sin (Z—) + 5,x € [0, 40].

X
0

State the coordinates of the point on the track for which the magnitude of the gradient is maximum.

, 2T X
y' = —cos—

5 20
y' =0
21 X

- — =0
5Cos20

X .
cos—- = 1 for maximum value.
Solving, we get x = 0,20,40..

y=5atx=0
Hence, the point is (0, 5).

t
c. The population of foxes P(t) on an island at time t in years is given by P(t) = 20te 2. Find the maximum
rate of increase in the population and the time at which this occurs.

t t
N'(t) =20e 2 — 10te 2

t t t

N"(t) = —-10e 2 —10e 2 + 5te 2

t t
N"(t) = —20e 2+ 5te 2

Now for N"(t) = 0 we have,
t t
—20e 2+5te 2=0

t
S5e 2(—=4+t)=0
t = 4 years

4 4
N'(4) = 20e72 — 10(4)e 2 = —20e 2

Hence, —20e~2 has the maximum rate of decrease when t = 4 years.
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Question 51

A cylinder fits inside a sphere of radius 3v3 cm.

a. If the radius of the cylinder is r and the height of the cylinder is h, show that r = %\/108 — h2.

»w

In the right triangle we use Pythagoras Theorem.

We know radius = 3v3

Diameter = 63
(2r)? + h? = (6¥3)°

4r? = 108 — h?

r= %\/108 — h?

b. The volume of a cylinder is given by V = mrr?h. Find the maximum volume of the cylinder.

V =nr?h
108—h?
V—n( " )h
3
v =27nh -2~

V'=27m — %h37r
Now for stationary point we have V' = 0.

27 3h2 =0
T[—Z T =

h%? =36
h=6cm

Hence, max volume when h = 6,
108—h?
Max volume = n( " )h

V=mu (%) 6 = 1087 cubic cm.
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Section F: [2.6] - Families of Functions & Its Exam Skills (Checkpoints)

Sub-Section [2.6.1]: Applying Family of Functions ®

Question 52 )

Consider the following family of functions f(x) = e** —1,a > 0.

a. Identify the “surname” (common aspect(s) of the family) and the “first name” (unique aspect(s) of the family).

Surname: All will pass through (0,0), all have a horizontal asymptote at y = —1.
First Name: Each graph has a different dilation from the y-axis.

b. Hence, state what happens to the graph of f in terms of a transformation when the value of a increases.

As the value of a increases, the graph of f is dilated less from the y-axis, that is f
moves closer to the y-axis as the value of a increases.
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Question 53

Consider the following family of functions f(x) = (x — 2)?> + k,k € R.

a. Show that the graph of f always has a stationary point at x = 2 and find the nature of this stationary point.

|

«f'(—x\=7_(x—1)=o, Solve for x:

A-2=0 .. %Xx=T L SP at X

| > | =

~local

pol-2 | 0 | 2

X — 7

MAIMAM Ot T2

b. Hence, identify the “surname(s)” and “first name(s)” of the family.

Surname: Local minimum at x = 2, same shape.
First name: Differing vertical translations .. different y and x-intercepts.

Question 54

»w

Consider the family of functions f(x) = sin (kx + g) ,k € R.

a. ldentify the effects of k on the graph.

Increasing k will decrease the period of f(x), and vice versa (decreasing k will
increase the period of f(x).
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b. Hence, identify the “surname” and “first name(s)” of the family.

Surname: y-intercept at (0,1) since f(0) = sin (g) = 1 for all k € R, same general shape.
First name: Differing periods .. differing dilations from the y-axis.

c. Express f(x) without using sin when k = +1.

Hint: List out the transformations and sketch the resulting graph if you get stuck!

Space f¢

ln (5] = Plot [Sin [”‘ + %] , §{x, -2m, 211}]

x

A
ol

1
o
o

T

f(x) = cos(x). Translating the graph of sin(x) g units to the left results in cos(x),

which is an even function (f (—x) = f(x)) therefore a reflection in the y-axis
when k = —1 results in the same graph.
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Question 55 Tech-Active.

Consider the family of functions f(x) = e®* —ax + 1,a € R™.

a. State one transformation that maps the graph of g(x) = e* — x + 1 onto the graph of f(x).

Dilation by a factor of % from the y-axis.

b. Identify a “surname” of the family.

y-intercept at (0,2).

c. Describe what happens to the shape of f(x) as a increases.

f dilates closer to the y-axis, which results in the graph curving upwards for positive
values of x, and the graph approaches a linear shape for negative values of x.

d. By plotting h(x) = f(x) — e?* on the same axes as f(x), state the equation of the asymptote of f(x).

y=—-ax+1
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Sub-Section [2.6.2]: Finding Unknowns for a Certain Number
of Intersections

Question 56

Find the value of a where a € R such that the graph of f(x) = e* + a intersects the line y = x exactly once.

ez @ W= D [

:3(’,*"0.:1 =] . x=0O

NN+a=0, . a=-)

J

Question 57
Consider the functions f: R - R, f(x) = e* + awherea € Rand g(x) = x — 3.

a. Find the inverse function of f(x).

1 ‘l:("[\:’t where 72{-.(“"). solve -Pr b E

S— e‘l... 0= % :) e‘ltu." o - "zlose (1-" Q-)
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b. Find the value of a such that the graph of f~1(x) intersects with g(x) exactly once.

d __‘_- ' -
SR 7P SR J0 I ~Se=S L I >
‘an @“)L’ﬂ.’l S XA+, Sub it ®:
loe (a+i-a)= a+|-3

Slge(N=0a-2 =X0=0-2 ~az=2

Question 58 )})

Consider the functions f:[—4,4) - R, f(x) = x? + 1 and g(x) = mx, m € R. Find the value(s) of m where f
and g intersect exactly once.

I e A i) T (4,17
: Case IZ-F(%\=5(1\' f'h)= ')

A+ | = mx y T N

OPURIER PO

~

DU-120,x=2)1 M2

Case 2: g(¥)21) =3 Um217 2m2 ‘%
)

Cate 3 L9217 3D-4m>1 =MCT

i )
_ M2 4 or ML T or MT2 Oy M2-2
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Question 59 Tech-Active.

intersect exactly once.

Consider the function f: [k, ) = R, f(x) = (x — k)? + 4. Find the value(s) of k such that f(x) and its inverse

infzs]= Solve[ (y - k)% + 4= x, y]

outzal= {{y +k-v-4+x}, {ysk+-4+x}}

=domain of f is x=zk -

Reduce[% (1+2k- V-15+4K) <k, K]

out[40]= k > 4

range of £~

for which some or all solutions

infzel:= Solve[k + V-4 +x =x, x|
***Solve: There may be values of the parameters
out[36]= -r-rx—>£ (1+2k-~—15-ak]}, (x> 1
: Ll P el 2
«=one solution must be when these points are equal-
in[32]:= Solve[4k -15 =@, k]
s B
out[39] k= el
In[40]:= {+there must als

o be only one intersection when the left solution is outside of the domain of f=

ke (4,0)U {175} Use a slider to check your answers.

must be yzk so take +ve solution=

(1+2k= ‘.;‘—15—4k]}}
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@ >

Q

Sub-Section [2.6.3]: Finding Unknowns for Maximums and Minimums @

NOTE: This entire section can be done tech-active. /

P

Question 60 )

For what value of k € R, will the function, f(x) = 2 + e** have a minimum on the x-axis?

nf41]:= Solve[{2x+E“* =0, D[2x+E"", x] = 0}, {k, x}]

2 -
— outlanl= {{k>-Z, x> -2}
e

k=-=

—_— e

Question 61

For what value(s) of k € R will the function f(x) = (x — k)% log,(x) have a minimum at x = 4?

—  nl42]= F[x ] 1= (x-k)%Log[x] SR

Solve[f'[4] =@, k] I

— In[45]:

— 1 out[45]= {{k—=4}, (k=4 (1+2Llog[4])}} e

Inserting these values into a slider shows a minimum when k = 4 but a maximum
for the other solution of k . we must reject the other solution, leaving just k = 4.
ALWAYS PLOT AFTER SOLVING JUST TO CHECK.
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Question 62 )})

2
Find the value(s) of k € R such that the minimum of the function f: [—4,10] - R, f(x) = 3 (g — 3k) -6
occurs at x = —4.

In[72]:- Solve[3 (-2-3k) =@, k] —

out[72]

3
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Section G: [2.7] - Pseudocode & Its Exam Skills (Checkpoints)

Question 63
The following pseudocode segments each print a value. Write down the value that is printed.

a x < 8
ifx > 5
X < x — 3
end if
print(x)

b. v « 4
ify <3
ye<y+6
else
ye<y-—-1
end if
print (y)

C. z « 2
whilez < 6
Z << z+ 2
end while
print (2)

J
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Question 64
The following pseudocode segments each print a value. Write down the value that is printed.

a a <« 2
fori « 1to4
if a is even
a<a+3
else
a«<a+ 2
end if
end for
print(a)

11

b. b « 10
whileb > 4
if b iseven
b« b—2
else
b«<b—3
end if
end while
print(b)
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c. c«<1
forj « 1to5
if jiseven
c<c+2
else
c—c+ 4
end if
end for
print(c)

17

Space for Personal Notes

MM34 [2.0] - AOS 2 Revision - Contour Check (Part 1) Solutions

@




(S0ONTOUREDUCATION

VCE Methods % Questions? Message +61 440 138 726

Question 65
The following pseudocode segments each print values. Write down the values that are printed.

a a <« 2
b « 3
forifrom1to2
for j from 1 to 3
if aiseven
b«b+]j
a«<a+1
else
a<a+?2
end if
end for
end for
print(a, b)

»w

an=13.b=4
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b. x «5
y « 12
whiley > 6
for j from 1to 3
if x iseven
y<y—2
else
x < x+1
end if
end for
end while

print(x,y)
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c. p«1
qg < 10
for j from 1 to 4
for k from 1 to 2
if g is even
pe<p+t+k
q<q-—2
else
q<q-1
end if
end for
end for

print(p, q)

p=13g= —6
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o>

Sub-Section [2.7.1] : Evaluate and Understand the Pseudocode for
Different Implementations of Newton's Method

O \
@

Question 66

An implementation of Newton’s method is shown below.

define newton(f (x), xq, n):
df (x) < the derivative of f(x)
for i from 1 ton do
if df (xo) = 0then
return "Error: Division by zero"

else
_ £ (xo)
Xo < %o ar(xo)
end if
end while
return x,

Consider calling the function newton (x2 — 5,2,5).

a. How many iterations are performed?

)

b. What is the final value of x,. Give your answer correct to four decimal places.

2.2361
Iteration Xp Xna1 | %pn.1 = Xp |
0 2. 2.25 9.25
1 2.25 [2.23611| ©.8138889
2 2.23611[2.23607| 6.0000431332
3 2.23607|2.23607 [4.16014x 10719
4 2.23607(2.23607 0.
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Question 67
An implementation of Newton’s method is shown below.

define newton(f (x), xq, n, tol):
df (x) < the derivative of f(x)
i <0
Xn < Xg
whilei < ndo
if df (x,) = 0then
return "Error: Division by zero"

f(xn)
Xn+1 € Xpn _df(xn)

if —tol < x,.1 — x, < tol then
return x,,1
Xn < Xn+1
i<i+1
end while
return x,,

Consider calling the function newton (x3 — x2 + 5,2,30,0.0001).

a. Find the final return value. Give your answer correct to four decimal places.

—1.4334

Iteration X M1 | 3.1 - xnlt
a 2. 8.875 1.125
1 a8.875 -8.89286 8.96786
2 -8.89286|-5.31689 2.77676
3 -5.31689|-3.49774 1.81836
4 -3.49774|-2.35292 1.14481
5 —-2.35292|-1.71662 ©.636306
) -1.71662|-1.47176 ©.244855
7 ~-1.47176|-1.4342¢ ©.08374961
a -1.43426|-1.43343| 6.0860836399
9 ~1.43343|-1.43343|4.16782 = 1877

b. State the value of i when the algorithm terminates.

i=19
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Question 68 )})

An implementation of Newton’s method is shown below.

define newton(f (x), xq, n, tol):
df (x) < the derivative of f(x)
i <0
Xn < Xg
whilei < ndo
if df (x,,) = 0then
return "Error: Division by zero"

f(xn)
xn+1 < xn _df(xn)

if —tol < x,.1 — x, < tolthen
return x,.,,
Xn < Xn+1
i<i+1
end while
return x,,

Consider calling the function.

a. Find the final return value of newton (x3 — 2x? + 4,1,2,0.001).

b2
[ a}
=]
or

Iteration| x, Xno1 1 %p.1 — Xn |
0 1. 4. 3.
1 4. 2.875 1.125
2 2.875|2.03026| 0.844741

7

b. The function newton (x(x +7)(x — 7)'\/5'

5001, 0.0001) is called. Find the final return value.

75

Oscillating sequence. We return x5pg; = —
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