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Question 1

2
a. f(x)= tazéxx) quotient rule

2x12x 2X
_ cos®(2x) _ cos®(2x)
) (12x)° W

—12tan(2x) —tan (2x)

M1

f(x)

T 3 §X4_

f (E]: 2 - 72_2 Al
12(”) =
3

=22 p=4, q=-33 Al

[log, (x)]si = log, (gj
log, (b+1)-log, (b—1) = log, (g) M1

S
“\b-1 13

b+l_
b-1

wlo

3(b+1)=5(b-1)

3h+3=5b-5

2b=8

b=4 Al
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Question 2

Method 1
2X+3 — 3X+2

log, (2"*) = log, (3

(
(x+3)log, (2)=(x+2)log, (3)
o

xlog, (2 )+3Io

3
log, | = 2*)—log, (3°
xlog, | - | =log, (2°)-log, (3°)
3
xlog, > =log, (8)—-log, (9)
xlo 3 =lo (gJ
e 5 e 9
lo 8
% g g 3
X= 3 , C:§’ d:E
| il
os.( 3]
Question 3

a. Let f(x):cos(%j—x2

f(0)=cos(0)-0=1 f (1):“”(2?”)

2)=xlog, (3)+2log, (3)
X(log, (3)-log, (2)) =3log, (2)-2log, (3)

Method 2

2x+3 :3x+2

2'x 28 =3"x3?
8x2* =9x 3"
8_%

9 2

Since f(0)>0and f(1)<0 there is a sign change
between x=0 and x=1 then there is a root between x=0 and x=1

-13
f(x 3 | 4
X = o_f(O):__ A
(%) 2 | -3
5
X =—
12
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X = 3 , C:g, d:g
log.| —
o.(3]
g 13
2 2
3 =cos(7z)—g=—1—g=—E
2 4 4 4
27
=——sin(7)-3=-3
sin(7)
12
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Question 4

[f)u/@ , ﬁ+z1/@ ]=(0.544,0.736)

2p=0.736+0.544=1.28

5 128
2

p=0.64

22 ) =0.736-0.544=0.192

p(1-p
n
p(1-p) 0192
n 2

f0.64><0.36 ~0.096
n 2

948 _ooag

Jn

z =0.096, 95%, z=~2

Question 5

a. sin(x)+J§cos(x)=0
)

sin(x) =—/3cos(x)
sin(x) .

cos(x) V3
tan(x)=—/3

X=nrz+tan" (—\/g)

x:nn—£:£(3n—1), neZ
3 3
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b. f:[0,2z] >R, f(x)=sin(x)+J§cos(x)

f (x)=cos(x)—+/3sin(x)=0 for turning points

f(%):sin(%)%@cos(%J:%Jr 3x§ 2, (%2)
f(%j:sin[%)+\@cos(%j:—%— 3x£:—2, (E,—Zj

2 6
C. Graph by addition of ordinates and from a. when n=1 x= %ﬂ and when

n=2 x= 5?7[ these are where the graph crosses the x-axis (%Oj (%Oj

endpoints (0\/5) , (2;:,\/5)
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Question 6 f(x):i3 and g(x)=1+2sin(x)
X_
a. Complete a function domain and range table
function domain range
£(x) R\{3} R\{0}
9(x) R [-1.3]
fog(x)exists if range g c domain f, but [-1,3] = R\{3}
so fog(x) does not exist Al
go f(x)exist, if range f c domain g,
Thisistrue,so gof(x)=g ( f (x)) =g (ij =1+ Zsin(ij Al
X—3 X—3
and domain go f (x) is equal to the domain f =R\{3}
b. 1
f -
V= x—3
swap x and y
1 1
fm: x=—— y-3==,
y-3 y X
f- (x)=£+3 Al
X
solving
F)=1"(x) it
LZE 3
3 X L= "J‘
=x—3+3x(x-3) 3 2 - \ 1 2
3¢ ~9x-3=0 T g
x> —3x-1=0 y=x l x=3
_3:V3 -dl x=0
2
x)< f
Al

f( (x)
:,»x{—oo 3 JEJ U (0.3 U[3+jﬁ,wJ
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Question 7

a.  F (t)=50e " —04F(t)

%(F (t)eo"‘t):%(F (t))e*“ +F (t)%(e“‘) using the product rule
=F (t)e* +0.4F (t)e*" Al
=(50e"°* —0.4F (t))e*“ +0.4F (t)e** 1
=506 —0.4F (t)e*“ +0.4F (t)e* =50
d
b -~ F t)e 0.4t 50 —0.1t
(£ 1)) =500
F( 04t J‘SOe 0tt g — Y 50 e 0l o
-0.1 M1
F(t)e™" =-500e™" +c
when t=0 F(0)=0, 0=-500+c, c=500 Al
F(t)e®* =500-500e *" =500(1-e ")
500(1—¢ ™
_ (e0.4 ) 500( e 04t _ —osm)
c.  F(t)=500(e " -e %)
F (t)=500(-0.4¢ *“+0.5¢ °*)=0
M1
2,5 1.
5 2
2
Eze ° _e%%_elto
4 s
i:Ioge(Ej Al
10 4
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Question 8
di , X2 :
a. ol Ioge(x)—? =2xlog, (x) using the product rule
d d d(x
x2&[Ioge(x)]+|oge(x)&(x2)—&(?J
:xzx%+2xloge(x)—x Al
= x+2xlog, (x)—x
=2xlog, (x)
b f(X):{Ioge(x) for 1£-x§e
0 otherwise
E(X):fxf(x)dx:_[ xlog, (x)dx
1 2T
E(X):E X Ioge(x)——} from a M1
E(X):l_ e’log, (e)- : —(Iog (1)—% 1 e2—§+l
2|7 2 el 22
E(X)==(e’+1) Al
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Question 9
X

a. f:[0,0) >R, f(X) —e [7] using the chain rule

f (x):%cos(%xjesn (7) =0 for turning points

x=1357 f()=f(5)=e f(3)=1(7)=
(Le),(5,e) maximum turning points

1 1 . : .
(3, Ej,(?,gj minimum turning points

b.  since f(x)=f(x+4), Sin(%XJZSiHLE(X;‘l)j=Sin(27r+%szsin(%xj

the period is 4
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