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HSC '96 Marks
(4) (b) (i) On the same axes, sketch and label clearly the graphs of the 6
1
functions y =x3 and y = ¢*.

(i) Hence, on a different set of axes, without using calculus, sketch and label
clearly the graph of the function y = xie* .

(ii1) Use your sketch to determine for which values of m the equation
i .
x3e* =mx+1 has exactly one solution.
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HSC '95 7 Marks
(3) (a) Let Ax)=—x?+6x-8 10

On separate diagrams, and without using calculus, sketch the following graphs.
Indicate clearly any asymptotes and intercepts with the axes.

1) y=,x)

(i) y = |[Ax)|
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(i) »* =f(x)

1
/(%)

(iv) y=

v) y=e'¥
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HSC '94
) (a) Letf(x):(3‘7;52)_(35—;-—1-2 for x 5.

(i) Show that f(x) = —x—4 + Sl_sx

(i) Explain why the graph of y = f{x) approaches that of y = —x—4 as
x —>» oo and as x — —o0.
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(iii) Find the values of x for which f'(x) is positive, and the values for which 1 (x)

is negative.

(iv) Using part (i), show that the graph of y = f (x)has two stationary points.
(There is no need to find the y coordinates of the stationary points).
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(v) Sketch the graph y = f(x). Label all asymptotes, and show the x-intercepts.
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HSC '93

(4) (a) Let ix) = % On separate diagrams sketch the graphs of the following functions.
For each graph label any asymptote.

(1) y=£x)

@ii) y=Alxl)
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(iii) y=e'

(iv) »* = ' (x). Discuss the behaviour of the curve of (iv) at x=1.
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HSC '92
(4) (b) Let flx) =In(1 +x) —In(1 —x) where -1 <x < 1.

(i) Show that /' (x) >0 for—1 <x<1.

(ii) On the same diagram sketch y =In(1 +x) forx>-1;y=1In(1-x) forx <1
and y = flx) for -1 <x < 1. Clearly label the three graphs.
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(iii) Find an expression for the inverse function y = /' (x).
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HSC '91
(4) (2)

The diagram is a sketch of the function y = f{x). On separate diagrams sketch :

(@) y=-x)

(i) y = [Ax)|
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i) »=7 ()

(iv) y=sin™(f(x))
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SOLUTIONS TO HSC QUESTIONS:
HSC ‘96
)

® @ ¥t gy=e
: 1
1 y=z

HSC 95

QUESTION THREE

(a) @) y=F(x
(~x2+6x~-8) = —(x%~62+8)

=—{x-2){x~4)
Yy
1 3,0
1...
0 T T +X
1 2 3 4
2
—d
-6
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() ¥=|f@]|
¥

A

6 -

4 -

2 .

T Y ] I x

o 1 2 3 4

@) %= f(x)

y A ~x%+6x-8
12+y2—6x-= -8
:x:2-—6:+y2= -8+9
(x-8)%+y%=1

That is, circle, centre (3,0) and

radius 1 unit .

v¢
3,1
1.—
T T x
0 1 3 Ja
-1
3,~-1
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HSC ‘94

5 (a) V) ¥ A

\J :

\ |si51111£011||115"
§x=5
1 Asymptote
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HSC 93
QUESTION FOUR
@ ® flo=22%=211
x o f
y
A
¢ )
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(1-x

, x>0

1+x

(ii) y= l"l =l—-—-———, 10

}--1, x>0
x

1
y —-—x—-l, x<0

- e an - B e e A wn b v e e e v e we H e o

(i) From the graph in (i).
As  x-07, y—e“ =0

x—0", y—e™™=0
a1
X300, y—reT=o
-1 1
Xyme,  ydeTiE—

A 1 2 .
OR y=e* =-;ex from which

limits can be determined.

Y
Y
-4
e ———— v
-—\_\\ .
T .asymptotes
<
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Gv)  yi=fx
y=%, } f(x). The function is
symmetrical about the x axis.
The function is defined only for flx}=0,
ie. O<x<1l.

1
2.
Now vy p 1.

Differentiating: 2y

is undefined.

There is
a vertical
tangent
at (3, 0).

asymptote
e

HSC ‘92
@)
ME  f(x)=log(l+x)~log(l-x), =-1l<x<l
1 1
A Fra e
2
1-x?
>0

since 1—-x2>0 for —1l<x<l.
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Gd)

3 it
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/
y=log(l-x) y=llog(1+ Xx)
i
L >
-1 1
{ !
| ]
{ |
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] ]
l |
I i
/
NB.  f(x)>0 for —~1<x<1
r©=2
HSC 91
QUESTION FOUR
(2 ® Y
AN

(i)

-1
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(iii) Y

N
P

1

@iv) y




