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Year 12 Mathematics Specialist 3/4
Test 2 2022

* Scientific Calculator ONLY
Functions and Sketching Graphs

Sooletoonn PRESSES?

STUDENT’S NAME

DATE: Thursday 24 March TIME: 50 minutes MARKS: 52
INSTRUCTIONS:
Standard Items: Pens, pencils, drawing templates, eraser

Questions or parts of questions worth more than 2 marks require working to be shown to receive full marks.

1. (5 marks)

The functions fand g are defined by f(x)=7x-1 and g(x) = iz

(a) Solve forx if fog(x)=x. (3]
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(b) Determine the largest value of a such that g(a)= f"'(a). 2]
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(6 marks)

(a) Determine the two discontinuities associated with the graph of the function

f(x)=%‘_—4;-%63—. . 3]
= (-3~ 1) # = o2, veched cpppol
(-3 (%+1) =2, Lol
2!
2 ==

(b) The graph below shows a sketch of the curve with equation y = g(x), x<0. The curve
has intercepts at (0,¢) and (d,0).

. X
- fd0) 1
71,7
4" (0. A
/ / €0,
S 1
) Explain why g(x) has an inverse function g™’ (x). [1]

j/z) B A oal b -one fanchin  Lcarme
i s e Logrondd 45 tat

(i)  Sketch the graph of g7'(x) on the axes above clearly indicating the coordinates
of the x and y intercepts. 2]
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3.

(7 marks)
(a) For f(x)=+v9+4x" and g(x)= 1 , determine the domain and range of fog(x). [3]
X
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L

(b) A rational function P is defined by P(x) = axtb
x+c

features:

] An x-intercept at x = ——

o A horizontal asymptote of y=2
o A vertical asymptote of x =5

Determine the values of @, b and c. [4]
Veﬁ’iaaj 9923\/9«4)& =S =5 C=-5

H&ﬁ%—&*v/f/@/( a/;;?;.\/éé 5.:: pa =7 ab ¢ ~2ho P > &

= &;@Z
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2
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4, (7 marks)

(@)

(b)

(c)

(d)

Sketch the graph of y = |2x +a

, @ >0 on the axes below showing the coordinates of the
points where the graph meets the coordinate axes. 2]

55/2.7”6}/

=2 [x¢d]

T

;

(=

On the same axes, sketch the graph of y = 1 . [1]
X

Explain how your graphs show that there is only one solution to the equation
x|2x+a|-1=0. [1]

= [2Zxz+a| = —-'X-

é’m/éﬁ c;»\,éz, (A Z@fé{éij ong |

Determine the value of x for whichx|2x+§|-1=0. (3]
=2 {Qx%%{ = ..f—
A
=) Il = ,;é (a5 %>V£j
= et e T =0

(X # 1) 7O
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(5 marks)

The graph of y= f(x) = x—+i is drawn on the axes below.
x —

~

|

(a) Sketch on the axes above the graph of y = | f (x)[ .

(b) Sketch on the same axes the graph of y = fx+ 2[.

. +1
() Hence, state the number of solutions to X

x ——
the solutions.

725,& cre & /@OM f f;« ferscctn .

e

- éf SO/ PN

(2]

(2]

l = lx + 2] . You are not required to calculate

[1]

Page 5 of 9



(14 marks)

—1) z /
The curve C has equation f(x) = (x-1) .= ;i_‘_w,;zfii = -3 + ¥
(a) Determine the equations of the asymptotes of C. (3]
* -3 .
x4 jz’,l‘«?_x_;_} - . //j’): H-3 4 ({
w Ht ]
=3 ] :
% -3 So  vertied @C},,?J/@ﬁ = )
“ 054744 wjaﬁéé g =x-3

(b) Determine the intercepts of C.

j -'l’f’\‘{ ( D/ / ) 7@0?«\. 5:.’455&4.7 =0 .':.}{..}QZ

[2]

x-i1n€ (1, Q) Lo nwmarition Cx**')i:a

(c) Show that C has two stationary points. Determine their coordinates and nature. 4]
g ’ -t
-//vé)-—' x-3 4 1 L) = 1= 4(xr)
xH+ 3
f’ e ) = g C/ HH]) B
Y\ =
Fley = 1 — 4 P O

@aw)ﬁ (=#i)
!”(“3) = —ve S\

o ol fla)<o O U

=) O = ;- 9

(x%!) =

Page 6 of 9



(d) Draw a sketch of C on the axes below. 2]

[

. v g |

A1

(e) On the same axes above draw a sketch of the curve y=—f (ixl) +2. [3]
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(7 marks)

_ (x+D(x+m)

The graph below is a sketch of y
x+4

(a) Determine the equation of the vertical asymptote.

z = =%

(b) Determine the coordinates of the three points where the graph cuts the axes.

—int m
(jmé (O/’Z?>

s -int (-—f/0> o~ oA (»M/@)
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© Given that the points A and B are the only stationary points on the curve, determine any

restrictions on the value of m. Justify your answer.
12-3m

x+4

[Hint: The function can be written as y = x+(m—3)+

/

]

i

2+ (M=%, 12-3a
XY

g = = (12 = 3m)

Gré)”
Only oo shutein o
7 xy
o = | _ 12-3m
rq -

o

= L& = 3m = <Z+C{)Z

=7 Xt = IR =3m
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