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Question 1

a. y =log, (tan(3x)) Chain rule

y=log,(u) , u=tan(3x)

dy 1 du 3

du u ' dx cos?(3x)

dy dy du 1 3 1 3 M1
dx du'dx u'cos’(3x) tan(3x) cos?(3x)

dy cos(3x) 3
dx sin(3x) cos®(3x)

dy 3

= Al
dx sin(3x)cos(3x)

1 1
b. dx==1I tan(3 Al
Jsin(3x)cos(3x) 73 oge( an( X))+C

Question 2

X =N(80,36) , u=80,c=6,Z=N(01)
Pr(Z <-25)=Pr(z>25)=p and Pr(-25<Z <-15)=Pr(L5<Z <25)=q,
Consider Pr(0<Z <1.5)+Pr(1.5<Z <25)+Pr(Z>25)=05

Pr(0<Z<15)+q+p=05, Pr(0<Z<15)=05-(p+q) M1

Pr(X > 71| X <95) = Pr(z > 71-80 95_80)

|Z <
6

Pr(-1.5<Z <2.5)
Pr(z <2.5)

Pr(X >71| X <95)=Pr(Z >-15|Z <2.5)=

Pr(-1.5<Z <0)+Pr(0<Z <15)+Pr(15<Z <2.5)

M1
1-Pr(Z >2.5)

Pr(X >71| X <95)=

2Pr(0<Z <15)+Pr(1.5<Z<25) 2(05-(p+q))+q
Pr(X >71| X <95)= ( 1_Pr)(z>;5) )= ( 1 p )

Pr(X >71] X <95)=1"2P=4 Al
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Question 3

f (x)=log,(x+a)+b

f(0)=8 =(1) 8=log,(a)+b
f(2)=9 =(2) 9=log,(a+2)+b

(2)—-(1) 1=log,(a+2)-log,(a)=log, (aﬁ:Zj =log,(3)

%2:3’ a+2=3a, a=1, (1) b=8-log,(1)=8

g(x)=plogs (q-x)
9(6)=0 = 0=plog,(q-6), q-6=1, q=7

9(2)=9 = 9=plog,(5) , p=9

Question 4
f (x) =log, (kx)— Z)l:X 2 differentiating using the quotient rule in the second term
_l_
o1 [k(2x+3)-2kx
rn-2- L
| (2x+3)
1| 2K 3K - 2Kx
fr(x) = - | 22
| (2x+3)
1 3k (2x+3) -3kx _ 4x® +12x+9-3Kx

f'(x)==-

X (2x+3)°  x(2x+3)

1”()():4x2+(12—3k2)x+9:0
(2x+3)

4x* +(12-3k)x+9=0 for stationary points

A=(12-3k)" ~4x4x9

A=(3(4-K)) ~16x9

A=9(16-8k +k* ~16) =9k (k -8)

for no stationary points A<0 = 0<k<8

2

(2x+3)’
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Question 5
a.i.  Sincetherecanbe 0, 1, 2 or 3 females, out of 3, the proportion
1 2
P={0,=-,=,1 Al
{ 373 }
i.  Pr ﬁz% :Pr(ﬁ:§j+Pr(l5:1):Pr(lM,2F)+Pr(3F) M1
2 9 87 98 7 14 84 84
Pr| P22 )2 Al
2
/ - / 1-
b. D-z p) p) 316 484
625 625
316 484 800 400 16

adding 2 , - -
9 2P 625 625 625 P 625 25

16 16
(1-p) . 49 |25~ =05 ] 484 316
subtracting 2z PE7P) =2x—X = - M1
n n 625 625
6 9
_0y M |25 25 168
25 n 625
49 4x3 _ 84
25 25Jn 625
49x12
n= =7
\/_ 84
n =49 Al
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Question 6
f(x)=~+/9-3x
a. 9-3x>0 , x<3
D =(—0,3]=dom f =ran f™ Al

b. f*': x=49-3y , x*=9-3y M1

1
3 =9_ 2 — -1 — = _ 2
y x>, y=17(x) 3(9 x’) 1
1
f1:]0,0)> R, f(x)==(9-x*

C. solving f(x)=f(x) Y
6 —
Ja=3x =2(x*-9) PR At
3 \A?/ &
. |
9—3x:—(x4—18x2+81)
9

WX

81-27x=x"-18x*+81 1 1 2 Ny 4
X' —18x* +27x=0 3
X(x* -~18x+27)=0

X(x=3)(x* +3x-9)=0

M1
—3++/9+36 —Siﬁzg(_liﬁ)

x=0, 3, =
2 2 2

but xe[0,3] x:0,3,g(\/§—1)

Al
3 3

(0,3),(3,0),(5( 5—1),5( 5—1)]

There are three points of intersection between f (x) = f’l(x) only one of which
lies on the line y =X.

Note that solving f (x)=x or f™*(x)=x gives x*+3x—9=0 which gives only

the one point of intersection on the line y = x,, that is the point (g(JS—l), g(JS—l) j
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Question 7

a.

L

a b
A_L=I0 f(x)dx , A, =IO f*(x)dx but A + A, =ab the area of the rectangle, hence
a b
J'O f(x)dx:ab—.f0 f~(x)dx Al
b Let A=]log,(1+3x)dx , f(x)=log,(1+3x) , a=3, b=f(3)=log,(10)

f: y=log, (1+3x)

f*: x=log, (1+3y) , 1+3y=¢" , yzé(ex—l) M1

f‘l(x):%(ex—l)

Ioge(lo)l ) 1 ) 0g, 1 o
= [ et e (e -, 1))

Al
1 1 1
A = 5[10— log, (10)-1] = 5(9— log, (10)) = 3-3log, (10)
A =ab-A, usinga.
jjloge (1+3x) dx =3log, (10)—[3—%Ioge (10)} = (3+%jloge (10)-3
Islo (1+3x) ax =221 (10)-3 =10, q=3 Al
0 ge - 3 ge 1 p - ’ q -
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Question 8

=1 since itisa valid pdf

k=
——0X
0 V16 -3x

° k 5 1
J dx:kjo(16—3x) 2dx =1

0 V16 —3x

5
5

1
K| 1 (16-3x)2 =—{%\/16—3x} =1

0

(—% 16—15)—(—%\/1_6] = —2—:(1—4) =1

Question 9

a) The graph of f:[0,00) >R, f(x)=4e™ crosses the y-axis at (0,4)

and has the x-axis y =0 as a horizontal asymptote.
Ay
6

(0,4)i
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_ 1 3 —2X 3 —2X
b. y=3—_1j1 4e dx=2.[1e dx

3
—[e‘zx ]1 =—e%t+e?=p?_¢* Al

<l
Il

C. P(u,4e‘2”),%:f’(x):—8e‘2X , f/(u)=-8e™ M1

T: y—4e™ =-8e"(x-u)

y=-8ex+4e™ (2u+1) Al
d.  atR x=0, y,=4(2u+1)e™ R(0,4¢™(2u+1))

at Q,y =0 solving —8e™'x+4e™ (2u+1)=0

4e(2u+1) 1

XQ =8e—_2u=5(2u+1)

Q(%(2u+1),0j . R(0,4¢™ (2u+1)) Al
e.  areaOQR, A(u) =%><%(2u +1)x4(2u+1)e™ =(2u+1)e™ Al
f. differentiating using the product rule

dA _ o2 d

L ((2u+2)°)+(2u +1)2;—u(e‘2“)

3—ﬁ=4e‘2“(2u +1)-2(2u+1) e™ M1
d_A=
du
d_A:
du

u =% since ue[0,x)

2 (2u+1)(2-(2u+1))

2 (2u+1)(1—2u)=0 for a maximum or minimum area

A(%) =4et = 4 is the maximum area Al
e

nowas u—c A(u)—>0 the minimum area is 0 Al
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