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QUESTION 1
@  |lim sin x _“mSSinBX
x—0 X x>0 3X
_3lim sin3x
x>0  3X
=3
(b) z 1 6 :
J'OG sec2xtan 2xdx = E[sec 2x] (see standard integrals)
0
1
=—(sec£—secoj
2 3
:1(2_1):1
2 2
(c) i3x2 Inx:3x2.i(ln X) +In x.i(sz)
dx dx dx
_3x2. i inx6x
X
=3x+6x.Inx for x>0
@ The domain of y =sin™" xis-1<x<1
.-.—13231 ie. —2<x<2
The range of y =sin™' x is —% <sin™x s%
Sy = 3sin X is _3z <3sint X< 3z
2 2
X x ) 2x?
(e) x=3tandy=2t> ..t == s0 =2(—j Ly="2
y 3 y 3 y 9
(f) u=1-x - U oy - du = —2xdx
= fog s X dus

Atx=2,u=-3 Atx=3,u=-8

32X -8 —du
.[2 (1—X2)2 dX=J._3 uz




Question 2

(@) 2" =3

~.log2* =log3

xlog2=1log3
log3
log 2

X= ~1.58

(b) 2cosx=\/§
V3

S.COSX =—
2

(3

T . .
X=2n7z ig n is an integer

x°—2x* +a=(x+2)Q(x)+3
letx=-2
—8-8+a =(-2+2)Q(-2)+3
-16+a =00Q(-2)+3
a =19

(©)

(d) use sin’a :%(1—003205)
2J73in24xdx
1
=2|4=(1-cos8x)dx
J' 2( cos8x) dx

= %(1 cosSx)d




(€)

C

(€)()

ZACB=/ because the angle between a
tangent and a chord equals the angle in the
alternate segement

(e)(i)

In AATX and ACTY:

ZATX = ZCTY (given)

ZXAT = ZYCT (LACB) from part(i)

S AATX|||ACTY (AA)

S ZLTXA=ZTYC corres. Z's in similar A's
Now ~AXY =180° — /TXA

& ZAYX =180°-/TYC

o ZAXY = ZAYX (since ZTXA=ZTYC)

. AAXY is isosceles.




Question 3

(@) (i)

Number of circular permutations of 7 objects
=(7-1!
=61 =720

() (i)

Consider case where Kevin and Jill do sit together 5! x 2
Cases where they don’t sit together 6! — 5! x 2 = 480

(b) (i)

f(x)=e*-3x°

f(3.7) » 40.4—-42.1<0 below axis
f(3.8) = 44.7-43.2 >0 above axis
Since f (x) continuous then a root exists

(b) (i)

f'(x)=e* —6x
X =3.8

oy =y 1)
”@—&—765
f(3.8)
f'(3.8)
~3.74

=3.8—

(© ()

T=22+Ae™

d_T — _kAe—kt
dt

dT
—=—k(T -22
g = K(-22)

() (i)

T =22+Ae™

At t=0 T=80°
5.80=22+Ae°
A=80-22=58
Att=10 T =60
.60 =22+58e7%
60—22 =58
38 =58¢ 1

-10k _ @

58

-10k — In §
58

—10k = In§
58

e

Ine

38
In—

k =—98 00423
10




(©) (i) 1 = 29 4 5ge 00
At T=30°

30 = 22+ 58¢ %
g — 5ge 00423t

8
O _ gooast

58

In 8 =-0.0423t
58

Ini

— 98 46.8484 ~ 47 minutes
—0.0423




Question 4
2

(@) (i) | Letp=P(hit)..p -

Let g=P(miss)..q :%

.. Probability of 9 hits in 10 trials

1Y (2Y 2°
a(3)(3) 05

Probability of 10 hits in 10 trials

l 0 2 10 210
(-
3) 3 3
Probability of 9 or 10 hits
29 210 29 29
10X?+3T=3T(10+2) :12X3T
29 211

T

(a) (i)

=3x4x

.. Probability of fewer than 9 hits

(b) (i) a+ﬂ+z=—§=2

() Gi) |y =~ =24

(b) (iii)|Let roots be -a,a & S

-a+oa+ =2

S p=2

Now k =-aa +(-a) B+ af
= _az

And -aaff =-24

—a’B=-24

—a’2=-24

a’ =12

- k=-12 since k =—a?




©() |Xx=—-16x

Atx=1x=4 -.C=16

1 X* =-8x* +16

N

X2 = —16x° +32
X2 =16(—X* +2)

S X = 42— XP

(c)(ii) |Greatest displacement occurs when x =0
42-x* =0

2-x*=0
x2=2

x=+/2

©1) |Using x* =n*(a® -x*) and x* =16(2-X’)
then n=4 and a=+/2

Using x =acos(nt + @)

then x =+/2 cos(4t + )

Whent=0,x=1

~1=+/2cos(0+ )

1
CoOsa =—=

J2
AND % =—-42sin(4t + )
Whent=0,x=4
- 4=-4J25in(0+0)

. 1
SN =——=

N

If COSa:i&Sina:—

72 7

then o = z
4

X = \/Ecos(4t —%)




Question 5

(@)

Step 1: Show true forn=1
LHS =2x11=2

RHS =1(1+1)=2

True for n=1

Step 2: Assume true for say k

i.e. 2x1H5x204+10x 34 .+ (k* +1)kI=K(k +1)!
Show true for k+1

e, 25145521 10x 3k .o+ (K2 +1) kb (K +2)° 1) (k +2)!
=(k+1)(k+2)!

LHS = 2xLh5x 2103k ...+ (K +1) kb ((k +1)° +1) (k +1)!

= k(k+ Dk ((k+2) +1)(k +1)!

k+1'k+ k+1 )

(s 1tk

(k+1) '(k2 +3k+2)

(k+1)I(k+1)(k +2)

=(k+2)!(k+1)

Step 3: Since true for n=1 (Step 1) then true for n=2 (Step 2)

Since true for n=2 now true for n=3 and so on. Hence by
mathematical induction it is true for all positive integers n.

(b) (i)

_____-—-—-——-I-_-:I

O

12cm

=

4
44—

From the diagram two similar triangles
can be identified.

4 . :
= o corresp. sides in the same ratio




(b) (i)

dh dh dv
Use —=—.—
dt dv dt

Now V = 17zr2h

27
dv  3rh? 3 h?

" dh 27 9
_dh_ o
" dv  zh?
&d—vzs
dt
dh_dh dv.
dt  dv dt
9
=23
h?
=i2.3 at h=9

79

:i cm/s
3z

©()




()(ii)

Since f '(x) =0 for 0< x <1 then f(x)
must be a horizontal line.
f(x)=2sin"Vx —sin*(2x-1)

f (0) = 2sin* 0 —sin"* (2.0-1)

f(0)=2x0--2==

G

f (1) =2sin*V1-sin™(2.1-1)
/4 T

f0=25"7"2

f(x):% for 0<x<1

(c)(ii)

A

y

A

v




Question 6

(@) (i) |Given att=0,x=0, x=V cosd
and att=0,y=5y=Vsind
X=0 y=-10
x=V cosd y=-10t+Vsiné
X =Vtcosé y =-5t> +Vtsin @ +5
a) (i .
@ If tanezE then sm0=§ & cosezﬂ
4 5 5
From the diagram when x=60 y=0
Using x =Vtcosé
thet=—> :6—04—7—
V cosé v \
5
Now using y = —5t* +Vtsin6+5
andt:§ wheny =0
2
0:—5(Ej +V.E.§+5
\Y V 5
2
_5[ P}, 3 ¢
\Y 15
2
:—5(§j +50
2
50575
V2:7_52
10
2
_ N a3y




(@) (ii)| Achieves maximum height wheny =0
Now y =-10t+V sin &

0=_10t+ > 3

J10'5
45
10t =
J10

45 9

t=————=—
10410 2410

Sub this value for tinto y
'y——S( 9 j2+ 59 3 .
h 2410 ) 410 24105
_121
8

.. the maximum height reached is %m

(b) (i) Tt

A B

D LR —

E F >
n n+1

J'Ml dx represents the area under the curve between n and n+1
X
In the diagram this would be ACFE

%1 represents the area of the small rectangle DCFE
n
1
asCF=f(n+1)=—
n+1
1 represents the area of the bigger rectangle ABFE
n

as AE =f(n) :1
n
DCFE < ACFE < ABFE




(b) (i) | 1 < i1l y 1

.. ——<In(n+1)-In n<1
n+1 n

i<|n M<
n+1 n

1
n
L gnae byt
n+1 n n

2 omasdy 1
Semlce o<
1 1
sem<l+—<en
n
1 1
= l 1 =
seml<]+ = and 1+ =<e"
n n

n+l n
ce< (1+£j and (1+1j <e
n n
n n+l
(1+ l) <e< (1+ 1]
n n




Question 7

(@) (i) A

It does not have an
inverse as it does not
pass the horizontal line
test. Over it’s domain it
y=9(x) is both monotonic
increasing and
monotonic decreasing

v

(a) (i)

v

y=F(x)

a) (iii

@ )x:ey+iyfory£0andx22
e

xe' =e?’ +1

0=e? —xe’ +1

Letu=¢’

0=u’—xu+1

——X*4/(—x)* —4x1x1

U=
2x1
X+ X2 —4
u=
2
o o X+ X2 —4
' 2
[xi\/x2—4}
sy=I 5

J— 2 p—
However y=In [u]

because for x > 2 y <0 which are the conditions
for the domain and range




(b) (i)

(14 %)" =€ +C X+ C X" +CX% +ea+ € X i @)
d n d 2 3 n
—(L4+%)" = (o +C X+, X0 +C)C +. 40 x")
dx dx

N(L+x)" =¢, +26,%+3c,x% +4¢,X° +...+nc, X" ....(2)

Letx=1

(2)" =Cy+C +Cp+Cy +.u +c, from(1)
n2)"*= ¢ +2c,+3c,+4c, +...+nc, from(2)
~(2)"+n(2)" " =c, +2¢, +3c, +4C, +... +(n+1)c, added

ie.(2)"(n+2)=c, +2c, +3c, +4c, +... +(n+1)c,




(b) (i)

(1+X)" =Cy+CX+CX* +CX° 4.0+ € X

I(l+ x)" dx = _[(c0 + X+ CX* + € ..+, X" ) dX

1+ x)™ 2 3 4 n+1
—( ) =c0x+Clx T L AN L
n+1 2 3 4 n+1
Letx=0
L=O+0+O+0+....+O+C
n+1
LC=—t
n+1
1+x)™ 2 3 4 n+l
( ) =COX+C1X LOX X o™, 1
n+1 2 3 4 n+l n+1
14+ x)"™ 2 3 4 n+l
I—( ) dx:j(cox+clx S eX x| ]
n+1 2 3 4 n+l n+1
n+2
1+x 2 3 4 5 n+2
(L+x)" X LoX ox’ X c,X L1 X+ C,
(n+)(n+2) 2 23 34 45 (n+HY(n+2) n+1
Letx=0
;:0+0+0+0+....+0+C1
(n+1)(n+2)
SRR S
(n+1)(n+2)
L+x)" e X X! ¢ X" 1 1
= + X+
(n+)(n+2) 2 23 34 (n+)(n+2) n+l1 (n+)(n+2)
Letx=-1
O P N E +(-1)"™ Cn 1. L
2 23 34 (n+Y(n+2) n+l (n+1)(n+2)
...C_O_i+c_2_.l.+(_1)n+2 Gy = 1 — 1
2 23 34 (n+)(n+2) n+1l (n+1)(n+2)
_ (h+2)-1
(n+1)(n+2)
_(n+])
(n+1)(n+2)
1

T (n+2)




