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A Level H2 Math

Functions Test 2

Q1
The function f is defined by

f:XI—)ltan X for xelR, 0£x<£.
3 3 2

(i) Sketch the graph of y=f(x), indicating clearly the vertical asymptote.
[2]

(ii) State the equation of the line of reflection between the graphs of y=f(x) and
y=1f"(x),and hence sketch the graph of y =f '(x) on the same diagram, indicating
clearly the horizontal asymptote. 2]

The solutions to the equation f(x)=f"'(x) are x=0 and x=a, where 0 <a < 37“ .

(iii) Using the diagram drawn, find, in terms of « , the area of the region bounded by the
curves y =f(x) and y=f"(x). [5]

Another function g is defined by
g:xt> e for xeR, x>-2.
(iv) Show that the composite function gf exists and define gf in a similar
form. [3]
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Q3
(i) Express sinx++3cosx as Rsin(x+a), where R>0 and a is an acute
angle. [1]
The function f is defined by

f:xsinx++3cosx, xelk, —in<x<im

1
6

(ii) Sketch the graph of y = f(x). [2]

(iii) Find f '(x), stating the domain of f . On the same diagram as in part (ii),

sketch the graph of y =f"'(x), indicating the equation of the line of symmetry.
[4]

(iv) Using integration, find the area of the region bounded by the graph of f ' and
the axes. [3]

The function g is defined by

, forxelR, x>-2.

g:x>|In(x+2)

(v) Show that the composite function gf "'exists, and find the range of gf '.  [3]
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Method @:
@ 1 ;

Area =I 3tan' 3x——tan (E]dr
(i} 3 3

>

= [3.1: tan™' 3.rT - ju 3.\:% dx — [ln (scciﬂ
©T 14 (3x) 3

L]

I pe 18
=3atan  3a—— r1dx—1n sccE +Inl
290 149x 3
1 - -1 5 l 2 “ ] E
=3atan” 3a - 2[ln{l+9.r )]ﬂ —ln[buc 3]

1 i
=3atan ' 3a-—In {] +9x” )— In [sccz)
2 3
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Note the two answers are equal.
Most students did this method, not
utilizing the symmetry of the
curves.

™ R, ~[0.)
D_r: = [_2'1:)

Since R, ;Dg, gf exists.

sorfiufs)

1 xh
_ 33

3
D, =D, =[U,7“]

| e
~tan| = 3In
gf:x=e’ VY for xc:R,Uix-:?.

Commeon mistakes:
D, =D, =[-2.%)

Many students did not put in
similar form
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Since any horizontal line y = a,a € R , intersects the graph of y = f(x) at most once, the
function f'is one-one. It follows that £ exists.
OR
Since any horizontal line y = a,a € R, intersects the graph of y = f(x) exactly once,
the function f is one-one. It follows that f' exists.
7—-3x

3—x

yv(3—-x)=7-x
e 7-3y

-5
Since f'(x) = 73_3"‘

Let y=

, xeR,x#3,
—X

~f' =f. (shown)
D, =R, =(-3)U(3.0)=D,

-

at £ _ 2003 g\ _ _ 1 1 _ _
Note that f~ f(x) = x. Therefore, ™ (5) = fff..f (§) = f[f f....f f(SJ} =f(5)=4.

2003 times 1000 times of £~'f

(i)

2-x)1+x), -1£x<2,
—(2—-x)(1+x), x<—1orx>2.

[(2—x)(1+x)| :{
For x e (—o0,—1],y=—(2—-x)(1+x)
Method 1

xP—x-2-y=0

~(=1)+y(=1) -4(1)(2-»)

2(1)
lei,/9+4y

2
Method 2

y=x'—x=2=(x-05) =225

x:O.Sin+2.25

Contact: 9855 9224
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