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Question 1
cos(2x) . .

a. y= o using the quotient rule
u =cos(2x) vV =2X
d—u=—25in(2x) Q:Z
dx dx
dy _ —4xsin(2x)—2cos(2x)

dx 4x?

b. Let y= el

1

y=e'" u=+x=x2  chainrule
ﬂ:eu d_uzl 7%=L
du dx 2 2%
dy 1 &
dx g() 2&
, 1 a
4)=——e
g() 24
e2
’ 4 -
9'(4)=7
Question 2

X ~Bi(n=4,p="p")

Pr(X =1)= f) p(1-p)’ =2Pr(X = 2)=2[:j p*(1- p)’

4p(1-p)°'(1-p-3p)=0
4p=1 since O<p<l
1

p=z
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Question 3
1
a. y=+16—x>=u? , u=16—x> chainrule
dy 1 -2 1 du
—/ =Uu ?2=—= , — =-2X
du 2 2Ju dx
dy_dy du_-2x _ X
dx du'dx 2Ju  16—x2
dy —P 0
at x=p m =—2 =——_ =tan(60°)=+3
dX ‘—p 16_p2 ( )
—p=+3x4/16—p? s0 p<0
p* =3(16- p*)=48-3p’
4p* =48
p°=12
p=-2v3
bi. A=2ab however b=+16—-a>

A=2a+y16-a?
Using the product rule and a.

dA _ i(za)«/m—az +2a%(\/16—a2 )

da da

PN TP
J16-a’

2a’

16 —a?

16—a’=a’

2a* =16

a®=8 since a>0

a=+8=22

=0 for maximum

2\16-a’ =
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Question 4

a. log, (x+5)+log, (3x—1) =2
log, (x+5)(3x-1)=2
(x+5)(3x—1)=8" =64
3x% +14x 5= 64
3x* +14x-69=0
(3x+23)(x-3)=0

x:—§ , 3 but x>1
3 3

x =3 as the only answer
b.  Let u=8 , 64 =(8") =8> =(8") =u?
32x64"-12x8"+1=0

3202 -12u+1=0
(Bu-1)(4u-1)=0

u:8X_1 1
8 4
x=—1,—g
3
Question 5

a.i number of red, 0, 1, 2, 3, in a total of 10, s0 P = %

1 1 3
0,—, =, =2
{10510}
3 27

p-1 =Pr(2R)=RRO+ROR +ORR = 3x-—x=x—
5 1009

8

Y
7~ N\
O

[l

gl
NG

[l

N~

o|\‘

1
b. n=300, p==
P 4
sd
95% p+25d _2 X—=—1

(_ _j
5 ’ 10
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Question 6

a. completing the square
g(x)=3+4x—x’ =—(x2—4x+4)+3+4=7—(x—2)2
range g =(—,7]

f(x)=log,(x+2) domain x+2>0 = x>-2, range R

f(x) 9(x)

domain (_2 oo) R

range R (=0, 7]

Since range g ¢ domain f ,so f(g(x)) does not exist.
b. solving g(x)=3+4x—x*=-2
= x*-4x-5=0
(x—=5)(x+1)=0
= x=-1,5
now g(-1)=g(5)=-2, g(2)=7, so if we now restrict the domain of g, as
domain g(x)=D=(-15)= domain f(g(x)) now the range of g=(-2,7)
sorange g — domain f , so now f (g(x)) exist.
f(g(x))= f(3+4x—x2):loge(3+4x—x2+2)
f(g(x))=log, (5+4x—x*)=log, ((5-x)(x+1))
f(9(x)):(-1.5)>R , = f(g(x))=log, (5+ 4x-x*) =log, ((5- x)(x+1))
Question 7

a. Since it is discrete probability distribution » Pr(X =x)

I
-

2cos’ (k)+cos(k)=1

2cos’ (k)+cos(k)—-1=0

(2cos(k) )(cos(k)+1 =0

cos(k)= % cos(k)=—

k:£,27r—z k=x since 0<k<2r
3 3

but k =z is not valid as cos(z)=—1 and each probability must be positive.

k :% , 5?7[ are the only answers in 0<k <2z
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b. E(X)=>_xPr(X =x)
E(X)=2cos’(k)+2cos(k)=(2cos” (k)+cos(k))+cos(k) =1+

X
E(X?)=Yx*Pr(X =x)
X

E(X?)=2cos®(k)+4cos(k)=(2cos® (k)+cos(k))+3cos(k) =1+

N |-
N w

2
2

Question 8

a. The sine wave part has a length of 7, and is one quarter of a cycle,

therefore one cycle 2z =47 n =%
n

b. Since the function is continuous at Xx=z, kz =asin (%j = a=krxr

Since the total area under the curve is one.

2r
I”kxdx+J asin(zjdx=1
0 . 2
T 2r
Fkxz} J{—Zacos(iﬂ =1
2 2)|
%knz—Zacos(n)+2acos(%j:1

%k;r2 +2a=1 substitute a=kr, solve for k

%kﬂ2+2kﬂ'=1

kz? +4kr =2
kz(z+4)=2
2 2

K=<
7(7+4) T+4
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Question 9

a. Let y=xlog,(2x) using the product rule

dy d d
& =X —[log, (2x)]+log, (2x)——(x°)

=X’ ><§+ 2xlog, (2x)
%[xz log, (2x)] =X+ 2xlog, (2x)

b. f (x)=xlog, (2x) using the product rule
R a
f'(x)=x - [log, (2x) ]+log, (2x) - ()
VN log, (2x)
X

=1+log, (2x)
for turning points f'(x)=0 = 1+log,(2x)=0

1 1 1 1 1
9. (2%) X=¢ X% (Zej 2e Oge[ej 2e
the minimum turning point is (i— ij
2e 2e
C. A= J.lz xlog, (2x)dx
d
f e PG 2X) |=x+2xl 2
rom a dx[x og, (2x) | = x+2xlog, (2x)
I(x+2x|oge(2x))dx:fxdx+ 2leoge(2x)dx: x* log, (2x)
ZJ.onge (2x)dx = x* log, (2x)—'[xdx =x’log, (2x)—%x2
X2

I 2x)dx =—( 21 2x)-1

Jxlog, (2¢)x = (210g, (21) 1)
X ’
A=|—(2l 2x)-1
A=(2log (4)—1)—(1(2Iog (2)—1)):4Iog (2)—1Iog (2)—E
e 4 e e 2 e 4

7 3
A="log (2)-2

2 Oge( ) 4

END OF SUGGESTED SOLUTIONS
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