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x+1

la. f:(-Lo) > R, f(x)=2
. . e e’ 1
Equation of fis y = At x=-1, y=—=—;a8 x > o,
2 2 2
y —> . ..range of fis (%,ooj.
y+1
Equation of fis x=5—, 2x=e""", y =log, (2x)-1,

s f 7 (x)=1log, (2x)-1.

1b. The domain of ' is the range of /; i.e. (%,ooj .

2a. Apply the product rule,

% (2\/; cos(x)) = (cos(x){%] + (2\/; X’ sin(x))

_ cos(x)— 2xsin(x) .

NP

, 1
2b. f'(x) o
-'~f(x)_'|‘(2 1x) dx = _|.(2—x)72dx :zix+C.
fB)=-1+C=3, . C=4,and f(x):21x+4.

\/gsin(x)+ cos(x) =0,

: i = —coslx sin_(x):_L anx:—L
..\/Esm(x)— (), cos(x) \E,t () \/g,

St . .
LX= 3 is the smallest positive value.

3. To find the x-intercept, let y =0,

4a. f(x) = 2sin(3x) , where x € [0,27z] ,

g(x) = %f(gj = %[2 sin 3(%)) = %sin[% xj . Amplitude = %

and period = 4% .

4b. h(x)=

Domain: [0,2ﬂ];range: [—%,O]

5. Solve simultaneously y=ax—1 and y=x".

x> =ax—1, x> —ax+1=0.For y=ax—1 to be a tangent to
y=x", x> —ax+1=0 has only one solution,

ie. A=0, (~a) —4(1)1)=0, ..a=2giventhat a > 0.

6a.

6b.

Area of the required region bounded by the two curves
= 2 x area of the shaded region (graph above)

‘Zj(x — x| =[2 {——xl —2&—1)

6¢c. y= |x3 - l| is differentiable for x # 1, .. maximal domain is

R\ {1}

3
>

7a. Given u(x)=1log,(x) and f(x)=x>+1,
o flu(x))= f(log, (x)) = (log, (x))" +1.

7b. Apply the chain rule: f"(u(x))= f"(u)xu'(x)

= ZM(x)Xl:M,
x x

7c. Since 21%"()6) = f'(u(x)), - J‘ZlOg dx = J.f
et g L s = Lo zgaoge(x»z +C

An anti-derivative is %(loge(x))2 .

© Copyright itute.com 2006  Not to be photocopied or reproduced by other means  Free download and print from www.itute.com



8. The water is pumped from the vessel at a constant rate of 2 m’
per minute. .".air is filling the vessel at a constant rate of 2 m’
per minute.

Relationship between the height (%) of air above the water
surface and the side-length of water surface (x):
x 3 3h
==, x=—.
h 4 4

Volume of air above the water inside the vessel:

2 3
=L 13, 230
3 3 4 16

dv._dv _dh 9n’ dh

Related rate: — = —x—=—x—.

t dh dt 16 dt

When the depth of water is 1 m, the height of air above is 3 m,
93y LA dh_32

=—“~—x—, ..— =— i.e. the height of air above is
16 4t dt 81

rising at % m per minute. Hence the depth of water is falling at

32 .
—— m per minute.
81

9a. Since u =5, . Pr(X <5)=0.5.

9b. Since =5 and o =1.5,

S Pr(X >8)=Pr(X > y+20)= %(1 ~0.95)=0.025.

03 if 0<x<2
10a. f(x)={p if 2<x<6

0 ifx<0orx>6
03x2+px4=1,4p=04, . p=0.1.

10b. Pr(-2< X <3)

=Pr(-2< X <0)+Pr(0< X <2)+Pr(2< X <3)
=0+03x2+0.1x1=0.7.

11. X has a binomial distribution with n =3, p = % and

Pr(X = x)=°C, Gj@js

X 0 1 2 3
Pr(X = x) i i g L
27 9 9 27

© Copyright itute.com 2006

12.
C
0.2
C 8
0.2 T
C
0.8 C
T 0.9
0.1
T

Pr(3rdTEA) = Pr(CCT)+ Pr(CTT) = 0.2x 0.8+ 0.8x 0.1 = 0.24 .
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