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Question 1
1
= 1
L f(x) = ,/31)=| 2 41)2 |=Zlog. (¥ +1
a (x) oge( (x°+1) oge((x+)j 2oge(x+)
d
, 1&(X3+1) %2
f (X):_ 3 - 3
2 (x*+1)  2(x’+1)
3x4
f'(2)=
(2) 2(8+1)
2
f'(2)==
(2)=3
d X PX -+ . .
b. — = using the quotient rule
dx(\/4x+9j (4x+9)" JMeq
1
U=X, V=+v4x+9=(4x+9)2
du dv 1 1 2
S 21— =dx=x(4x+9) 2=
dx dx XZX( X ) 2 VAx+9
2X
Jax+9- 2
i( _ VAX+9
dx\ V4x+9 4% +9
_ 4x+9-2x _ 2X+9 D=2, q=9 n:§
Jax+9(4x+9) (4X+9)§’ ’ 2
Question 2
a. 3X2+6X — i — 3—5
243
X2 +6X=-5
X2 +6x+5=0
X+5)(x+1)=0
(x+5)(x+1)
Xx=-5 -1
b. Iogz(xz+4ﬁ)+log2(x2—4ﬁ):5

log, ((x2 +4«@)(x2 —4\5)) =5
(x2 +4\/§)(x2 —4\/§)= 2°

x*-32=32
x* =64, x*=8

x:izﬁ
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Question 3
(1) 2ax —2by=5 =  2by=2ax-5
(2) (1—3b)x+12y=2—4b = 12y=(3b—1)x+2—4b

W) y=22 (2 y:(~°’*3’1—21)><+1—62b

for an infinite number of solutions the gradients and the y-intercepts are both equal, so

a 3b-1 5 1-2b
3)2_0—2 4 -2 -2 M1
( )b 12 ( ) 2b 6
(3) a:b(31b2—1) (4) —3O=2b(1—2b)=2b—4b2
4h*-2h-30=0
2b* -b-15-0 M1
(2b+5)(b—3):0
_5(_15_1J
b=3 a:3(9_1):2, or b:—E a=i=—§x_—l7xi=§
12 2 12 2 2 12 48
e . 85 5
an infinite number of solutions when a=2,b=3 or azﬁ, b :_E Al
Question 4
n=6 ﬁ:%:ﬁ X£Bi(n=6,p="?)
~ 1 ~ 1
Pr(Pzéj:Pr(X:2):Pr[P:§j:Pr(X:3)
6 2 4 6 3 3
Pr(X =2)= ) p’(1-p) =Pr(X =3)= 3 p’(1-p) Al
6x5 4+ 6x5x4 3
—p°(1-p) - 1-p) =0
> p*(1-p) . p’(1-p) "

3x2
5p*(1-p)'[3(1-p)-4p]=5p*(1-p)'(3-7p)=0

since 0< p<1, p=;, x%Bi(n:G,ngj

Pr(lf’:l):Pr(X:6):[2j[$j6(;j0:($j6, a=3, b=7 n=6 Al
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Question 5

f(x):{ﬂ’ X<2

ol ebr o2 let g(x)=ax*+bx

Since the function is continuous at x =2,
f (2):1: g(2) :(1) 4a+2b=1

Since the join is smooth, the gradients are also equal.

Question 6
’ H X -2X
y=f (x):SSln(E}me +4
at the origin the gradient is zero, f'(0)=0

0:55in(0)+me°+4=m+4:0,
m=-4

y="f(x)= J[Ssin(%)—%‘zx +4]dx

y="f(x)= —10cos(§j+2e‘2X +4x+C
f(0)=0, 0=-10cos(0)+2e’+c=-8+c,
c=8

y="f(x)= —1OCos(gj+2e‘2X +4%+8
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Question 7
a. 2sin®(2x)+cos(2x)-1=0
2(1—c052(2x))+cos(2x)—1=0
— 2 ] =
2—2cos®(2x)+cos(2x)-1=0 M1
—2c0s” (2x)+cos(2x)+1=0
2cos®(2x)—cos(2x)-1=0
(Zcos(2x)+1)(cos(2x)—1):0
L Al
cos(2x):—5 ., cos(2x)=1
2X =2n7x icosl(—%j , 2x=2nz£cos™ (1)
27
2x:2n7r4_r? ,  2X=2nz+0
x:%(3ni1) ., X=nz nelZ. Al
] T 27 A7 Sr
b. The two graphs intersect at x = 0,3,?,75,?,?,% from a.
y, = 2sin*(2x) y, =1—cos(2x) has a period of = G2
Yy
2
1
x
>
“n n 21 n 41t S« 2 7
3 3 3 3 3 3
-1
2sin’(2x) <1-cos(2x), £<x<2—” , 4—”<x<5—”
3 3 3 3 Al

T 27 A 571
(E’ﬂu(??)
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Question 8

a. completing the square

2
h(x)=6+3x-x’ :—(x2—3x+%j+6+g:§—(x—§)

4 4 2
[ 33}
range h=| —o0,—
4

f(x)=log, (x—2) domain x-2>0 = x>2, rangeR

(%) h(x)
domain (z,oo) R
range R ( 33}
_w,_
4
Since range h ¢ domain f ,so foh(x) does not exist. Al

b. solving g(x)=6+3x-x*=2
= x*-3x-4=0
(x—4)(x+1)=0 M1
= x=-1,4

now g(-1)=g(4)=2, g (gj = 3743 , S0 if we now restrict the domain of g,

as D =(-1,4)= domain f og(x)and the range of g:(2,§} Al

my

WM

sorange g < domain f , sonow fog(x) exist.
fog(x)=f(g(x))= f(6+3x—x2)=Ioge(6+3x—x2—2)
fog(x):(-14)—>R, fog(x):loge(4+3x—x2):Ioge((4—x)(x+1)) Al
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Question 9

The two y values are equal at x =b so that (1) sin(b)=sin(b—«a)+c

dy

—X:cos(x) and y =sin(x—a)+c, dy

y =sin(x), »

=cos(x—a)
The gradients are also equal at x =b so that (2) cos(b)=cos(b—a)
square (1) sin*(b)=sin’(b—a)+2csin(b—a)+c’

square (2) cos’(b)=cos’(b—a)now add

sin?(b)+cos® (b) =sin® (b—a)+cos® (b—ea )+ 2csin(b— o) + ¢
1=1+2(:S|n(b—a) +c?

chin(b—a)+c2:c(ZSin(b—a)+c):O
c=-2sin(b—a)=2sin(a—b) since ¢>0 and O<b<a<%
from (1) sin(b)=sin(b—a)+c=sin(b—a)-2sin(b-«a)

sin(b)=-sin(b—a)=sin(a—b)

b=a-b
2b=c
b=%

2

Cc= Zsin(a—gj
2
c= 23in(g]
2
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Question 10
2 1<x<4
ai.  f(x)=4(2x+1)
0 elsewhere

since it is a probability density function the total area under the curve is 1.

) . Al
al -1 =
| 2(2x+1) 1_
S 1 1) _a(3-1)
4 18+6j_ 18 =1 M1
a=9
J > 1<x<4
f(x)=1(2x+1)
0 elsewhere
1 .
ii f(1)=1 f(4):§ the graph is part of a truncus graph Gl
Ay
2
(1,1)
1
1
(4,=)
g %
I —- —
-2 -1 1 2 3 4 S b
=1
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b 1<y<4
b. g(y)=42y+1
0 elsewhere

since it is a probability density function the total area under the curve is 1.

4
J b dy=1
1 2y+1
4

bEIoge (2y +1)} =1

1

2 (1og, (9)-log, (3)) = 7 1og, (3) -1

b= Iogez(3) Al
E(v)= Iogez(3) .,24 2yy+1dy
” 4
o), o) ), ) .
”
B(¥)= Iogel(3) ), (1_ 2y1+1] a
- Iogel(3) :y—%loge (2y +1)I1
_ Iogel © (4—% log, (9)—1+%Ioge (3)) - Iogel 8 (3—%Ioge (3)) Al
=Iog?(3)_%' p=3 q:_% Al
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