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Solutions Mathematical Methods Examination 1 2006
Question 1
a. f(x)=x"+1 and g(x)=2x+1

f((x))= T (2x+1) = (2x+1) +1=4x° + 4x+2

Question 2
a. f:R>R, f(x)=3e-1 so thefunctionis f: y=3e”-1
theinverse f': x=3e* -1 transposing x+1=3e*
X+1 5, 1 X+1
—=e 2y=—log,| —
: =30, 53]
1 X+1
f*(x)==log, | —
b. dom f*=ran f =(-1,0)
Question 3
a. f (x)=e" using the chain rule
y=e" where u=cos(x)
ﬂ:e“ OI—u:—sin(x)
du dx
, dy dydu . cos(x)
f'(x)=—=———=-sin(x)e
(%) dx du dx ()
b. y=xtan(x) product rule
dy ) X
— —tan(x)+xsec’(x)=tan(x)+
Gy =0 ) x5 (x) =t (1)
i i
dy :tan(£j+L:L+L2
dx], 6) o5 (ﬂ} NE) @]
6 2
dy| _3_ 27 _33+2z
dx|,» 3 9 9
6
Question 4

a  fl-rx]>R, f(X)=5C°S(2(X+%D

amplitude is5 period is 2772 =7
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b.

—0.75n 051 0.751

/,x

end-points (-z,-2.5) (z,—2.5) y-intercept (0,—2.5)

X-intercepts —7—”,0 , —1,0 , 5—”,0 , &,0 since the period is 7
12 12 12 12

Question 5

XEN(u=150,0" =15°)

a. Pr(X >80)
80-72

:Pr(Z >

szdZ>D
~1-Pr(Z <1)=1-0.84
=0.16

b.  Pr(64<X<72)
= Pr(64;72 <Z< 72;72j= Pr(-1<Z <0)

=Pr(Z <0)-Pr(zZ <-1.0)=0.5-(1-0.84)
=0.34

C. Pr(X <64/X <72)
Pr(X <64) Pr(z<-1)
Pr(X <72) Pr(z<0)
_0.16

05
~0.32
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Question 6
X
— 1<x<5
f(x)=112
0 otherwise

24| 24
25—-a*=15 a®=10
a =110 but l<a<?5 take positive
a=+/10
Question 7

f:[-5,1]> R where f(x)=x"+6x"+9x

a. graph of y=|f (x)|

10|

-10]

-20]

b. f(x)=x(x2+6x+9):x(x+3)2
f(1)=16 f (-5)=-5(3-5)" =20
the range of y =|f (x)[=[0, 20]
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Question 8

Tody 1.1 1
= :)(2 —:—XZZ_:
y=x dx 2 2x r

m,=-2JXx=—-4 s0 Jx=2 x=4 y=+/4=2 point is ( 4,2) on the normal
2=-16+a
a=18

Question 9

a.  A=2ab but b=9-3a°

A= 2a(9—3a2)
dA 2 -
b. d—:18—18a =0 for a maximum value of A
a
18a® =18 a’=1 a=+1

when a=1 A, =12

Question 10

Monday Tuesday Wednesday
0.4 tea

0.7 tea

0.6 coffee

0.3 coffee

Pr(tea Wednesday)=0.7x0.4+0.3x0.7 =0.28+0.21=0.49

0.3 coffeé

Question 11

A= jj(—xz rax+12)dx =45

3
A:[—lxﬂiax2 +12} :(—9+%+36J:45
37 2 . 2

9—a:18 a=4
2

f(x)=-x* +4x+12:—(x2—4x—12):—(x+2)(x—6)
a=4 m=6 n=-2
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