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1. [12 marks: 4, 4, 4]

(a) The sketch of y = f(x) is given y
in the accompanying diagram.

i
Sketch on the same axes the \

graph of y = : . ‘ ;

£@) | /

1
The sketch of y = —— 1s given
(b) Y= 7 g 5
in the accompanying diagram.
Sketch on the same axes the
graph of y = f (%):

e L T T rTrT i1 b b b L B
-

X

-
----lllr-'._""".-

-5 5

(c) The sketch of y = f(x) is given y
in the accompanying diagram. g o)
Sketch on the same axes the

graph of ¥ = f (x)
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2. |8 marks: 4, 4]

(a) The sketch of y = f(x) is given y
in the accompanying diagram.
Sketch on the same axes the

graph of y = | f(x)!.

(b) The sketchof y= | f(x)| is given in
the accompanying diagram. Sketch
on the axes provided below the two
possible graphs of y = f (x).

y y
i i
’i fmk f \ { i
i \ :I / ;
f ¥ ; - i

| / VR S

¥, Y ! ¥

] " \

- X - 'S
-5 5 -5 5
& -5
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3. [9 marks: 3, 3, 3]

(@) The sketch of y = f(x) is given
in the accompanying diagram.
Sketch on the same axes the

graph-:jfy=f(‘x‘).

(b) The sketch of y = f(x) is given y
in the accompanying diagram. |
Sketch on the same axes the B | NN
graphof |yl = £(o) LN

"
(c) The sketch of y = f(x) is given y
in the accompanying diagram. | | -
Sketch on the same axes the I A A AT O I
graph of ‘y‘ = f( ‘ X ‘ ) SO B . M: _:__“iwl_ i
] : s
P S N . Y " _|. :
ERRYARER
__;;_ _i_- J .i ..-:'l.:.“. —I i ki
; —t— X
b ...E_.-_I_ __d;_ ||
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4. [16 marks: 4, 4, 4, 4]

The graph of y = f (x) has intercepts at (2, 0) and (0, —2) and asymptotes with
equationsx =1 and y = -1.

(a) State where they exist, the coordinates of the intercepts and the equations of

the asymptotes of the graph of y = 1

f(x)

(b) State where they exist, the coordinates of the intercepts and the equations of
the asymptotes of the graph of y = | f(x) !

(c) State where they exist, the coordinates of the intercepts and the equations of

2
the asymptotes of the graph of y = f(x).

(d) State where they exist, the coordinates of the intercepts and the equations of
the asymptotes of the graph of y = f( | x| k

© O.T. Lee 61
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5. [12marks: 3,3, 2,1, 3] [TISC]
Let f(x) = lx=3 |- |2x+1|.

(@) Rewrite f(x) in piecewise defined form.

(b) On the axes provided below, sketchy = |x -3 | = [2x +1 |
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Calculator Assumed

=

5. (c) Determine with reasons if the inverse of f is a function.

(d) If f'(x) exists only if x > k . Find the minimum value for k.

(e) For x 2k, find the rule for f = (x).
Give your answer in piecewise defined form.
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6. [7 marks: 3, 3, 1] [TISC]

Let f(x)=i2—3]x‘ -4,

(a) Rewrite f(x)in piecewise defined form.

(b) In the axes provided below, sketch the graph of y = ¥ -3|x| -4

(E) Use your sketch above to E:J{plai't*l Wh}f f (;J;:) does not have an inverse
function.
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7. [11 marks: 2,3, 6]

x+2
12—1

Consider the curve with equation y =

. (a) State the equation of all asymptotes.

(b) Show that for x < -2,y <0.

(c) Sketch this curve. Indicate all intercepts and asymptotes.
y
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8. [9 marks: 2,3, 4]

IE+I-2

Consider the curve with equationy = — .
x° —~2x—8

(a) State the equation of all asymptotes.

(b) Identify the point of discontinuity on this curve.

(c) Sketch this curve on the axes provided below.

y

5 10

Y P — -
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9. [11 marks: 4, 2, 5]

2

Consider the curve with equation y = X +I1_ ?—
:_l: =
: . Plx Plx
(a) Rewrite the equation of the curve in the form y = %) + ax + b where (%)
Q(x) Q(x)

is a rational proper fraction and a and b are real constants.

(b) State the equations of all asymptotes of this curve.

2
+x-6
(c) On the axes provided below sketch the graph of y = I_:c-_l_
Indicate all intercepts and asymptotes.
y
10
5
X
-10 5 5 10
5
-10
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10. [10 marks: 3, 4, 3]

::r:r3 + x4+ ¢

Lety=— > where a, b, ¢ and k are real constants.
X<+ k

& 1 B
(a) Rewrite y = Lt oo in the form y = 1) o px + g where

%+ k Q(x) Q(x)

1s a rational proper fraction and p and g are real constants.

(b) The curve has intercepts only at (-2, 0) and (0, —1) and asymptotes with
equation y = x.

(1) Determine the value of 2 and express b and c in terms of k.

(i) Give a possible set of values for b, ¢ and k if in addition, the curve has no
singularities and no vertical asymptotes.
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19. (b) Forf(x)= 7 —. ﬁ_ 7 where Mr x < 3, find the rule for f e Calculator Free
. A = s
— - i-|w 1. [12 marks: 4, 4, 4]
f -
For : sx<d y=f[(x)= 7,W,|:H o _ — -
: x-3 (a) The sketch of y = f(x) 1s given |
xy—3y=1-2x o . in the accompanying diagram.
vm L¥3¥ Sketch on the same axes the
R graph of y = :
Hence, [ '(x)= AH._..WM. v fix)
——— —.|. |
Asymptotes:
y=0,x=0,x=4 v
1
."_____H . t F - v .
20. |6 marks: 3, 3] e 2 mw_
All correct v _
Consider f(x) = sin 2x and g (x) = cos W
1 . .
(@) f(x)is a one-to-one function within the domain —-n S x s a. (b) The sketch of y = a is given Y
Determine the largest possible value for [al. . : . 2
e - 1 . in the accompanying diagram.
Ilence, determine the rule for [ (x) and state the corresponding range. Sketch on the same axes the

graph of y = f(x). S—

Max value for |al = m

. _ =] m_w._.m.”_._.-..-_.._U—“ﬁ_.._“ﬂm” IIIII " Tp— H |
Hu_qlm.:H..__. == 4™ mm___.F \f m__:ulm._.u__qﬂma....._ulm P -5 5
| 1, 4 All correct v
Hence, 7 (x) = mm._... X,
L |
Range: [-=,—
ange: =37 -5
(¢) The sketch of y = f(x) is given y
(b) ¢ (x) 15 a one-to-one function within the domain 0 < x < b,

in the accompanying diagram.

._..n.”_.l..._.._“..._._._._.-..__...__.u...:m the ._._....n..m.......m_” ._...u.umm...-._...._..m_. .._._.._.u__..-ﬁ. q.._U_... b, mw_n.ﬁ_...”_“.. 01 _..._”___.m SAINME axes _...._"...m. - .wm_.
Hence, determine the rule for wu_ (x) and state the corresponding range. graph of m__,m = f(x). ]
Muox value for b= 2n Domain: [1, =) P \
Y = oS m = x=2co5 'y Symmetrical i y
! 1 about the x-axis. v 5 _ .
Henee, /7 (x) = 2cos X, v Both graphs intersect
| Range: 10, 2] / when y =1 v
All correct, v
-5
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2. [8 marks: 4, 4] 3. [9 marks: 3, 3, 3]

(a) The sketch of y = f(x)18s given
in the accompanying diagram.

(a) The sketch of y = f(x) is given -

in the accompanying diagram.
Sketch on the same axes the Sketch on the same axes the . k
graph of i = 7-__5,.“___. 1 B graph of y = Hn_..._..:. 7 = ; .
- S _ | _
. B : _ _
flected about x-axis v Symmetrical about y-axis s
md__.“._ﬂ__u_..n__._”:.r:.w ___muhmu_._. o v i HrIT.I._.I Fa— —pd e Domain: (—,—1] v [1, =) -
Asymptote: v =1 v m -..ﬁ:..:::.l.:.“:- q All correct " | 7 : ! X
All correct. v Bt - | | _
L I | I A | _- |
S U S I--|-|_"....-.u_.| | | B —_ ]
(b) The sketch of ¥y = f(x) is given - e r——
(b) The sketchof y= | f(x) | is given in | y in the accompanying diagram. o
the accompanying diagram. Sketch i ~ m ___ Sketch on the same axes the ] . —
on the axes provided below the two __ i /.ﬂ ___ graph of | E = f(x). _ |
possible graphs of iy = f (x). i h_ f |
i { ; . .
d,:_n. \ ! Domain: [0, 5] v T | |
i \ i Range: |4, 4] v . .
p—rt ..m_ —— N “ - X Symmetrical about x-axis v’ ..,., ..‘m J
=
y ¥ . . ‘\\
\ V (c) The sketchofy= H. (x) _m given y
— - ~ i in the accompanying diagram. N
b . . ‘ 5 Sketch on the same axes the ] T
| v | j{ graph of |y| = f(lx]). T
5
Symmetrical about y-axis
Symmetrical about y-axis -
All correct s

T .
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4. [16 marks: 4, 4, 4, 4] 5. [12 marks: 3,3, 2,1, 3 [TISC]
The graph of ¥ = f (x) has intercepts at (2, 0) and (0, -2) and asymptotes with Let f{x) = |x -3 | = [2¢+1 .

equabons x =1 and y = -1.
(a) Rewrite f(x)in piecewise defined form.

(a) State where they exist, the coordinates of the in tercepts and the equations of

" _ 1
the asymptotes of the graph of y = H_”_ : . Critical points: x = - 5" 3 v
¢ :
~(x-3)-[~(2x+ )] x <
1
Intercepts: (1, 0) and (0, -3 ). v _ f =1 —(x-3)-(@x+1) |W — I |
Asymptotes: x =2, y= =] V'
— _ (x - 3) = (2x+ 1) x> 3
T+ 4 HnIW
1
(b) State where they exist, the coordinates of the intercepts and the equations of =47 =3x+2 —5 SXS9 oL
th -
e asymptotes of the graph of y = | f(x)|. i) i |_
Intercepts: (2,0), (0, 2) L e S

Asymptotes: x=7, y=1

(b) On the axes provided below, sketchy = |x-3 | - [2x+1 |

(c) State where they exist, the EEEMH_EE of the intercepts and the equations of
the asymptotes of the graph of y = f(x).

(d) State where they exist, the coordinates of the intercepts and the equations of 1 1 7 N
the asymptotes of the graph of y = f(|x]). e — —T

v

Intercepts: (2, 0), (=2, 0), (0,-2) s S e e W

Asymptotes: y=-1,x=-1,x=1 v
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Calculator Assumed
TISC
. 6. [7 marks: 3,3, 1] [ _
5. (¢) Determine with reasons if the inverse of f isa function.

— Let f(x)=x"-3lx| -4

Mo, inverse of [is not a function.
Graph of f(x) fails the horizontal line test. v
OR f(=2)=/{0)=2 = f(x)is not a one-to-one function.

e ———

(a) Rewrite f(x)in piecewise defined form.

m:mﬂ.u point: x=0
1 . [x*+3x-4 x<0 'y
(d) If {7 (x) exists only if x 2 k. Find the minimum value for k. Flx)= - a4 a0 7

=1 v | _ P e
. |

2
es . 10d below, sketch the graph of y = x* = 3| x| — 4.
(e) For x =z k, find the rule for f -1 (x). (b) In the axes provi

Give your answer in piecewise defined form. y
| Critical points: HnL,m v —— T 1 i Y [ T
-4 ._.HH_ x<-—7 L , : . ]
gy =4 a_ A
frw) 2-X ggyrgi
3 2

(c) Use your sketch above to explain why f(x) does not ha ;
function. A VoSN mrerse

Graph of f(x) fails the horizontal line test.

S R, T TSR o = - ——— - -
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7. [11 marks: 2, 3, 6] 8. [9 marks: 2, 3, 4]

' S
: x“+x-—2
Consider the curve with equation y = ..,._.m+__..__-_.__ . Consider the curve with equation y = ;
.“..H. - — —
(a) State the equation of all asymptotes. (a) State the equation of all asymptotes.
Asymptoles: x - |._.‘. r=Tlandy=10 i | _ (x=1)}x+2)
(x = 4)(x + 2)
— - Asymptotes are: x=4and y=1 i
(b) Show that for x < -2, y < 0. T - |
— (b) Identify the point of discontinuity on this curve.
2 . .
—u.u_.u.nlu..u.+m.nu.=+mm.n_u -1>0 o l._nhlﬂ_?im
Hence, quotient ~5— <0. / Y= - a)x+2)
_ (x-1) N o
(=) for x # =2

Forx —»-1 = H___I_,IW

Hence, point of discontinuity is (-2, - W ).

(c) Sketch this curve on the axes provided below.

Asymptotes

Intercepts
Point of discontinuity

All correct

ASRNE N

Asymptotes correct
Intercepts

Max & Min point
All correct v
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9. [11 marks: 4, 2, 5]
. : x* +x-6
Consider the curve with equation ¥ = —
P(x) P(x)
, , rve in the form y = + ax + b where
(a) Rewrite the equation of the cu y o) o)
is a rational proper fraction and a and b are real constants.
OR
2 X+ 2
+x-6 _ xx-1)+2x -6 y )
x-1 x-1 Hn.._uﬂu+n1__.n. =4
x(x-1)+2(x-1)-4 x‘—x
i x-1 2x—-6
2x =2
.« =4 +X+2 v -4
x=1 _ 4 e
y H|4+H+

(b) State the equations of all asymptotes of this curve.

x=1,

Asymplotes:
y=x+2

HH+H|¢

(¢) On the axes provided below sketch the graph of y = e

Indicate all intercepts and asymptotes.

(M5 Functions Il

Mathematics Specialist Units 3 & 4 Revision Series_

Calculator Free
10. [10 marks: 3, 4, 3]

3
ax” +bx+c where a, b, ¢ and k are real constants.

Lety= — -
4 Hm+_nm

ax® + bx+c | _ Plx) Plx)
(a) Rewrite y 2.} in the O(x) F O(x)

is a rational proper fraction and p and 4 are real constants.

| . OR
wd+bree  ax(xi+k)+ (b —ak)ac g =
x*+ k o 4k X +___“TH”+EH+ﬁ
v mx” + akx
. (-ak)xre s P
< 4k y Ehn+h+§. -
x“+ k

(b) The curve has intercepts only at (=2, 0) and (0, -1) and asymptotes with
equation iy = Xx.

(i) Determine the value of # and express b and ¢ in terms of k.

v

Whenx 2w, y=x = a=1]

When x =0, y = -1: muL = c==k
When x = -2, y = ([« -B-2b+c=() v
wunlm
2
el
e
3

(ii) Give a possible set of values for b, ¢ and k if in addition, the curve has no

singularities and no vertical asymptotes.

Mecessary condition k > 0.

% _g

Hence, k=1" ,c==¢F and b= 5 Py
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