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QUESTION 1
(a) di(e3X cos x) = e¥*(—sin x) + cos x.3e>*
X
=e*(3cos x—sin x)
) Point (1,2) and the line 3x-y+4=0
q _|ax +by, +cC
Ja® +b?
_|13x1-1x2+4
Vo+1
| 5] 5 5/0 410
Jio| vio 10 2
log,b=2.8 log, c=4.1
© | P
= log, —=log,b—log, c
c
=28-41=-13
2
@ | [ x| 2tan 2
0 4+Xx 2 2,
“(Lrant2)(Lian2
2 2 2 2
1 7 x
=—X—=—
2 4 8
© Let u=2x+1
e
. du = 2dx
2
atx=0,u=1
x=Lu=3
.J’l AX g [F2Xx2dx
Toox41 0 2x+1
_ U1y,
Loy
=j31—3.d
oo
=[u-Inu]
=(3-In3)—(1-In1)
=2-1In3




Question 2

| The angle at the centre AOB is twice the angle on the circumference
(@) () | AcB

| zA0B=52° (from part (i)
@)(i) | coac=26 (alt angles on || lines are =)
y=52°+26"=78° (ext . of a triangle = sum of opp. Two int. /’s)

. 2T  2r
b) (i) | Period=—=—=7x

X =3c0s(2t +5) x 2
=6Cc0s(2t +5)

X =—6sin(2t +5)x 2
=-12sin(2t +5)

. maximum acceleration

occurs when sin(2t +5) =-1

X =12

(b) (i)

X = 3sin(2t +5)
Now 2= 3sin(2t +5)
2

(b) (iii)
-.sin(2t+5) =

~.cos(2t+5) =

N
w| &

Since sin(2t+5) _2 __opposite
3 hypotenuse

then adjacent = +4/3? — 22 =+/5

Now X = 6cos(2t +5)

=6 x% =+2./5
.. Speed = 25




(© ()

P(x) = x> +bx* +cx+d
Since x=0 is a root then P(0)=0+0+0+d=0
-.d=0

- P(X) = X* +bx? +cx

P(-3) = -3% +b(-3)* +¢(-3)
ie. 0=-27+9-3c ...(2)
P(3) =3 +b(3)* +c(3)

ie. 0=27+9+3c ..(2)
D+

0=18b

b=0

sub b=0 into (2)
0=27+0+3c

c=-9

~b=0;c=-9;d =0

()(ii)

P(x) = x*—9x = x(x* —9) = x(x—3)(x+3)

y=P(x)

v

K

(c)(iii)

x* -9
X
xx° both sides

>0

x> -9
X

X(x*=9)>0

from the graph

-3<x<0 or x>3

x X2 > 0x x°




Question 3

(@) (i)
y=6
y=2sinO©
- »
( ) (__) From the graph the intersection points are the solutions. Therefore three solutions exist.
a) (ii
®) () The arc length of AP=r@
The arc length of AP=2PC
.. 2PC=ro@
Now:sin@ = E
r
. rsin@=PC
s2rsind=ré@
o.2sin@=60
.| Let: f(8)=2sin6-6
(b) (ii)
_ f(0)
0,= 6 ————-
f'(0)
15118
f'(1.8)
_ 1 2sin1.8-18
2c0s1.8-1
~1.9
(©)() 3
P2 2,2) = [Ej _ 1
6 216
(c)(ii) 2
P(exactly 2 dice show 6) =°C, (EJ (Ej 2
6 6 72
(c)(iii) _ ] 1V (5 5
P(2 dice show the same number) =6 °C, (E (Ej T




(c)(iv) | P(three different numbers) = 1-P(any triple)-P(any double)
= 1—6xi—£:E, which is more than 1
216 12 9 2

The player was right.

oo
X
ol
Il
©| ol

Alternatively, P(3 different numbers) = gx




Question 4
| . BD
@ (i) | sinf=—2
BD
COSa =——
AB

~.sin f=cosa

Using the Sine Rule
sin2a_sing
AC BC

Sin2a = AC;S(':”’B note AC=2DC

(a) (i)

2DCsing . DC
=———— notesina=———
BC BC
=2sinasin notesing=cosa part (i)
=2sina Cosa

(a) (iii) Sum =sin 2 +5in 2a cos? o +5in 2 cos* & +sin 2 cos® & +...
~T,=a=sin2z and r =cos’ &
Since 0<cos’a <1thenS, __a
1-r

oS = sin 221

1-cos” o

_sin2a

sina

_2sinacosa

- sinfa

_2cosa

 sina

=2cotx




1
(b) IOZ V1-x%dx
Let x =sint
X=0; t—O&x—l _T
2 6
%:cost
dt
dx = costdt
1 V.4
IOZ J1-x2dx = Lﬁ \J1-sin?t costdt
= J'Og Jcos? t costdt
:Fcosztdt
—J' 1+c052t
=1 t+£sin 2t °
2 2 0
_1 f+isin2§j—i(0—o)
2\6 2 6 2
1(z 1 3
= —+4+ —X—
206 2 2
1( x 3
= — — 4+ —
413 2
c)(i
©0) tan @ =%
X
09
tan @
_dx _ -0.9sec’d
Tt tan’ 6
09 L
_ cos” 4
sin’ @
cos’ 0
09
sin’ @




()(ii)

NOW%=—24O
dt
do  sin%e
6 _do dx
dt  dx dt
_sin®o
0.9
_ 240sin* @
09

.—240

atezﬁ
4

. o T 1
dg 240sin" 2405 150 1200 400

dt 0.9 09 09 9

radians/hour

= —O radians/second = i radians/second
3x60x60 27




Question 5

@) | v=2xe™, x>0.1

a=—1I/>v

dx\ 2

d(1 2\2
a=—1/| =(+2xe™*

dx 2(\/7 )j
a= 9 12xe‘2*2j

dx\ 2
_ d —2x?
_&(xe )
—x.—4xe ™ 42

= (1-4x%)

(a)(ii) | Fastest speed occurs when a=0
a=e? (1-4x%)
0=e2(1-4x?)

1-4x%)=0

1=4x?

x:% since x >0.1

12
Vmax = Zle ?
V' 2

1

e4

@) | v oxe *
X _ e - Y2V
dt eX

dt e

dx \/EX%

e
b= j ;
J2x2
t:J' 1 e dx

J2x2

Let T = the time from x=1 to x=2

.dx

.-.T:J'l2 ! e dx

1

J2x2




(@)(iv)

T :LZ L —e¥dx

J2x?

0.5
T(X) =7(yo +2y1+ Y3)

! - .e1+2[;1.e1'52}+ ! — e’

\/ExlE \/§><1.5E \/EXZE
=0.25(1.9221+2x5.4778+27.2991)
~10

.. Time taken to travel from x=1 to x=2 is approximately 10 seconds

=0.25

®® [ m (1) o i
(r)+(r+1)_r!(n—r)!+(r+1)!(n—r—1)!

o nl(r+1) N ni(n—r) :n!(r+1+n—r)
r+)(n-r)t (r+)(n-n)! (r+H(n-r)!
_ o n(n+)  (n+D)! :(n+1)
(r+D'(n-r)! (r+DY(n-r)! \r+1




(b) (i)

X2 HE)

Step1Prove true for n=3

or gl
RHS = [2} =1

True for first value of n
Step 2: Assume true for say n=k

o (G-

Show true for k+1

o (2Jo( 2ol
% o)l ()

= f t (i
3 j rom part (i)

=RHS
Step 3:"We know the formula is true for n = 3 (step 1),
so it is true for n = 4 (step 2). Since it is true for n = 4,
then it is true for n = 5, and so on.
Therefore it is true for any positive integer n > 3"




Question 6

(@)(i) f:y=secx

Domain:0<x<rx

Range:y>1

Doamin and range for a function and its inverse swap
f':x=secy

Range:0<y<~r

Domain:x>1

@ ()| f:y=secx
ft:x=secy

(a) (iii) =y 1(1)
sy=cost| =

X
ﬂ -1 1
- N
dx 1_% X
X
_ 1
2
2 xX2—1
__ 1 (note x #1)
XA/ x? =1
(b) ()
(b) (ii)

(b) (iii)




Question 7

(@) (i)

Intitial conditions:
Att=0:x=V,x=0
Att=0:y=0,y=h
In the horizontal plane
X=0

x=V

X =Vt

In the vertical plane:

1
S y=——gt°+h
y 29

1
—h-—gt?
y=h--g

(a) (i)

216x1000

60x60
The cannister hits the ground when y=0
We are given h=120 and g=-10

~.0=120 —%.1012

V =216km/h = 60ms™

120 = 5t2
t°=24

t =~/24 ~ 4.9s

(a) (i)

The cannister travels in 4.9s in the horizontal direction

x=Vt

X=60x 4.9 = 294m

3.6x1000
60x60

The sailor is moving at 3.6km/h = Im/s

.. In 4.9s the sailor drifts 4.9m

.. The sailors distance from O = D+4.9m
.. To land at most 50m from the sailor
294-50<D+4.9<294+50
244<D+4.9<344

239.1<D<339.1




(b) (i)

(e O (0)
e YN 9 Y e s

AT A2

(b) (i)

Solving n(2"*-2)> 20000
2n(2" -1) > 20000
n(2"-1)>10000

When n=11,n(2" -1) =5621
When n=12,n(2" -1) =12276
..n=12




