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[16] 4. Let f(z) =2zv3 —=.
(a) (2 marks) Find the domain of f(z).

T defoud Whire 3-% 30 @3] [ 123
k».u)wm LAY %%ﬁé XEB}

Answer

(b) (4 marks) Determine the z-coordinates of the local maxima and minima (if any) and
intervals where f(z) is increasing or decreasing,.

f = ~%) - 3x 3 =X
( = -~ )(—L-—- (—) = i(3 X) X = 6_@__ s = =
P 2 AEX ) ¥’ 2T T V3~

7
fd* Q,(Y);Q 07" )(’3\, UME? d‘ X =3

5o i w<2, teo i wneB
w bod wmay o X=d

(c) (2 marks) Determine intervals where f(z) is concave upwards or downwards, and the
z-coordinates of inflection points (if any). You may use, without verifying it, the formula
() = 3z — 12)(3 — z)~3/2 /4.

X<3 ¢ har x-4 ¢-l<o
(3-x>o0
o 16 s waghbe on (on3) (et af x<3)

ad B 65 oot @ ) «
3 VoL ' te w31 )
/%%‘%‘?;@f\&%@f ¢ 50 on {%@E} %dijw fv {’”é%&"} bt 5’@5‘!’%&%% 0;4“?“ 'S (-4, Jf;

{ " - 3, X- & v
\‘@ 'F(X) ﬁ’ (—:;‘;37'., {"0

Question 4 continued on the next page...

Continued on page 9
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Question 4 continued

(d) (2 marks) There is a point at which the tangent line to the curve y = f (z) is vertical.
Find this point.

b {0, il
X-3" "
| ’\‘av)y%‘\‘ (&M ob X=3
(' =2 X *=X '93",‘.
2 @ ’ @’L’;"g;m

(e) (2 marks) The graph of y = f(z) has no asymptotes. However, there is a real number a

for which lim ——i = —1. Find the value of a.

&)V |X LJY% 3~)(... =X )%} Iy Answer 3
R W Y\@-—'«—MM 6.-%h

:-—)k)
o ndod ¢ G o o e iy, C‘—)ﬁ:l,_' 2
Wy %lﬂt’\;m Xy ) % X=X T b?"om
A= B ':—\ﬁ:_g-':‘\.

(f) (4 marks) Sketch the graph of y = f(z), showing the features given in items (a) to
(d) above and giving the (z,y) coordinates for all points occurring above and also all
z-intercepts.

£l)=0 | 2
)= =

F)= O

Continued on page 10
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Y

(14] 4. Let , g B e
flz) = tan g, if z > 1, ’T g
2—zt if ¢ <1. } b .

A

, vl

[Note: Another notation for tan™! is arctan.) T
T

{

{

i

(a) (3 marks) Show that f(z ) is continuous at z = 1,

b $1x) = ’&w» Laccton x= Sarchn ()= £ T2 éf%%‘@@%

£y

Uvn Hy) = Um‘ (3= x > d- ﬁ:»j, AN (m Lix) = £1) = (A %0
AT %7 |
(L 0 c//‘p ab X=

(1 mark) Determlne the equations of any asymptotes (houzontal vertical or slant).

o w’ﬁux wgw)?* t e o )
&‘3(4’ > - LW}’ (AW) waﬁxr%fE; g }mx\jscyr}nj Mf}jh}’#ﬂﬁ

%A ~00 A=)

3{3%::1 0o X .

(¢) (4 marks) Determine all critical numbers, open intervals where f is 1ncreasmg or decreas-
ing, and the - comdlnates of all local maxima or local minima (if any)

(s 0 f xe) oW dim HAAD () - - (-4,

NS "

! N ﬁ:‘“ 7 ~
F(X) _TF(H'X{) "\( X> {_(}) S"(’ Ls %r“‘f{zfﬁiiz

2 ¥ X7
4{’!(() UM‘M ""
w = b T

. 1 b
,g-or %>, ¢ (X)>O

for ane), KOOSO gy ob xeo

()20 of Wi @ Ye!
;0( s ?'/(X)>O {ﬁ Wi

Question 4 continues on the next page...

Continued on page 9
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Question 4 continued

(d) (2 marks) Determine open intervals where the graph of f is concave upwards or concave
downwards, and the z-coordinates of all inflection points (if any).

Q’S(X) :<-—\1 % X<—§, To {"”(x) s <o oh (&, \9)) (0, 1)
J8X ., ¢"6)=0 ¢ ek tnflctron pt/
et ) g on X5

Y

(e) (4 marks) Sketch the curve y = f(z), showing all the features given in items (a) to (d)
above and giving the (z,y) coordinates for all points occurring above (if any).

Continued on page 10



