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QUESTION ONE (16 marks) Use a separate writing booklet.

(2) (i) Express 45° in radians.
(ii) Find the exact value of cos 2F.

(b)

In the diagram above, find the area of sector AOB.

{(c) Solve sinz = —1\5— for 0 < z < 2m.

(d) Simplify the following:
(i) Ine
(#) Inve

(e) Simplify log;, 18 +log, 8.

(f) Use the change of base law to calculate log, 94 correct to one decimal place.
.
{g) Find / (z*+1)dz:

(b) Y s y=2X

X

&)

] I ¢

P

]

(=] Do) [=[=]

o] []

-

The shaded region in the diagram above is rotated about the z-axis to form a solid.

Find the vohume of the solid.

Exam continues next page ...
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QUESTION TWO (16 marks) Use a separate writing booklet. Marks
(a) Differentiate the following:
(i} Tog, (42 — 1)
(i} log,(z + 2)°
2
T
i) 2
(i) log, z

[e]

{b) Find the equation of the tangent to the curve y = log,(z — 1) at the point (2,0).

(¢} Find the following:

(1) /% dz

=

(i) f T dz
(d) Evaluate the following:
2
(i) / —é—;d{L‘
/1

[12]

T

3,2
(ﬁ)fzz_zzxd:v
. g

(e) y 1

O

Find the area of the shaded region in the diagram above.

Exam continues overleaf ...
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QUESTION THREE (16 marks) Use a separate writing booklet.

(2) Consider the function f(z) = z* + 2.
(i) Show that 7”(z) = 0 at the point (0, 2)-
(ii) Show that the point (0,2) is not a point of inflexion.

Find the value(s) of k for which the function y = z? — 2kz + 1 is mcreasing at T = 3.

dx.

1
z2
yl\

2
(¢) Evaluate the following: /
1

(4)

Find the area of the shaded region in the diagram above.

(e) Differentiate the following:
Q) e

(i) e lnz

() Tind / (2 — ¢=5%) .

1
(g) Evaluate / e+l dx.
Jo

Exam continues next page ...
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QUESTION FOUR (16 marks) Use a separate writing booklet. Marks

(a) Differentiate the following:
(i) cosbz
(i) tan(z?+ 1) ‘
(iif) z®sinz A
(b) Find the equation of the normal to the curve y = sin 2z + cos 2z at the point (I, 1).

(¢) Find the following:

i) / sec®(2 — 3z) dx

/(3sina:‘ — 4sindz)dz

3 .
(d) Evaluate / 3cos 3z dz.
0

=] =]

(2] ]

(e) ¥y A

il

Find the exact area of the shaded region in the diagram above.

Exam confinues overleaf ...
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QUESTION FIVE (16 marks) Use a separate writing booklet.

(a) Sketch the graph of y = 3sin2z for 0 <z < 27

(b)

y=secx

Ry

The shaded region shown in the diagram above is rotated about the z-axis to form a
solid. Find the volume of the solid.

(¢) ,
¥t paxE)2 YTV

VA ,
| X
In the diagram above, the point P(3, 3+/3) lies on the line y = v/3z. With centre O
and radius OP the arc PQ is drawn, cutting the z-axis at Q. Let LPOQ = 0.
(i) Show that § = %.
(ii) Find the coordinates of Q).

(iii) Find the shaded area.

) dy 1
d) Th dient of a curve is gi by —= = - .
(d) The gradient of a curve is given by - T3

() I the curve passes through the point (1

(i1} Find the value of y when z = 2.

(iii) Show that the curve is concave down for all values of z in its domain.

Exam continues next page ...
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- QUESTION SIX (16 marks) Use a separate writing booklet.

Consider the function f(z) = ze®®.

(i) Find the z-intercept.
(i) Show that f/(z) = **(2z + 1).

(iii) Show that there is a stationary point at (—3, —5-) and determine its nature. You
may use the fact that f’(z) = 4e**(z + 1).

(iv) Find the point of inflexion.

(v) Describe the behaviour of y as z — —oo.
(vi) Sketch the graph of y = ze®®, clearly labelling the stationary point and point of
inflexion.
(b) The portion of the curve z = e¥ from 7 = 2 to z = 5 is rotated about the z-axis to
form a solid.

(iy Show that the volume V of the solid is given by

1
V=n ———dz.
”/2 ey |
(1) Use the trapezoidal rule with four function values to find an approximation for
V', correct to one decimal place.

Exam continues overleaf ...
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QUESTION SEVEN (16 marks) Use a separate writing booklet. Marks
4
{3 smx
{a) BEvaluate | -——dz. 3
(a) Bw uae/7r T

(b)

The diagram above shows a large rectangular container with no lid. The container has
square ends of side T metres and a length of y metres. The yolume of the container is
36 cubic metres.

, ‘ , , 108
(i) If S square metres is the surface area of the container, show that S = 2% + -

(ii) Find the values of « and y for which S is a miniraum.
(i) Find the minimum value of 5.

© y= X2
4

o

0

The diagram above shows the curve y = x2. At the point Az = —é—.

rje

(i) Write down the derivative of z*.
{ii) The length L of the arc of the curve y = f(z) from z = a to z = b is given by @
the formula

b
1= [ VITG@Pa
Find the length of the arc OA.
END OF EXAMINATION




Oveshen |

@)

()

©)

()

()

®

(9

Al ?/
O (3 Cos T = T TR
Dreon = == - x f%iﬂ: ‘//
= 8T C
) o /
x o=
O‘) lVl €. = l /

(i) e = S lne

u o |

SOLUTIONS Fok MATHEm g

\joluvm& = , P
-l

_ ii{%‘w o
; 2T o /

g ‘ _ “fi; e
C\> gid‘[loﬂe @"">> = ‘—»é‘
G 4 (5? log (i) = e i

= V= Oﬁ'e X
G{Q G > Jz /

LW = 2w =l

/ 2t x \Oge)( — 2% |

I 7 60963‘)1 /
CE R K {ogﬂe A — >

(log 220~

C[o) \d/: v %L‘__J.‘ = | S
| t @/ o, y' = T =

EC]‘A ol WM Y—0 = lC?ﬁv? |

5 = AL

&y f-ﬁi be = 4 lm»c'+¢/
(y —S f:‘l;;/dbc = -t (nvﬂ—aac)fc
(d‘)a)g 2o "er = LUV’ Tf:( /

= J’ima

) 5 7(»,27(
= 53 JA,,L
= S:X—’ang v

= % —9hs — (o 2l

= 2ol — /

= Qw/)—[ﬂg

o
A»f-él?(‘ = SL P~ A e
- o]l

= *}EC(M ~ g
S LNC A

L La& 9\(—9? TFequiv. ed o
fall ks




(@)

P//@o

() Yy’ =

cd«um )= 3‘(

(< =

[ 2

£)

)

é)

_F/GO — 4/_)[‘3
{z// @) = |l2x*

v

“,/(@ — (ZP(O“L/

C

(el 271
[ - 2]
w-QK?L(
Sy

il

Qo — 2k

b —2k > o
?QLk
élz<5;

az(«e") e gme®

/9lmoz Qljn o BTG dacsn v

) ”L) nob a for b of 1nflexson.

71__

\f\ \\

(N) ﬁL(,ﬁ lmx) = e lhx + ¥ x /

@\) § e _ €—3’DC )L_ - ?1‘,‘:8 2( -3

(9') j . e s,

i

ooy
1 it

= X (lw%i— )

praat;

- B‘e Xq-c;

.L( ’DWJ( /

i[€~» U
L(e%e) e

@ O‘> '“O%QCC@; ‘"7“7@) — — 55 55 /
(i) % (hm@ +) = 2% sed= O0) —
Qi) 50[%& (M g,.@c) — DSt + oS ?

= 7(_(151»\7(—}4 x Cos>)

e

=  DcCos2s — 2 8mLaL

y
0 éz, |

F/qvu QQ norad

)

y = 26— 25 = =2
EVMQ V\osrmwp. = “»l;t

7

— *-LE; Loa "v?‘;—%%) ~+C

y—1 = 2Cx—I)

Y= o+

(‘) S Sen‘}@~%9c) duw =
GD 5 é'sfmyc_,a{,g‘nq_,g)d_)( =

© P

—Blos™ + o4 +C
T S i ]
(Ol) : 'S; 2 cos 0 dy = (’[Q“’ = o -
= ' g(m,:lg - o
(=55

Fams|

= “\:ces")cj + l ‘109%_]
= - ((os‘n’ cos0) + \ (cos &8 - cor rr}' o

= Qk{\ﬁ;—ﬂ

= (3 F) wib

T
S, Qi fﬂau—

S L @b
O /8

frea =

©




‘Q\) estton 5

o S

.3 - é\/ %\/Lr
SIRVARY

b 5‘1? <

OIWWQ = T\ Secx di
o .

Tr [ {w« x

BRI _@J
= Tfrm

@

fi

\Lw«*a o “a

o -
O = TH65
= 36

()

(i)

o) /
L?‘éx 3 /
3><3J‘ 4

- (er- o) b

(oovds of & >
Gf(") gkaaﬁp_aﬂ s =

L
Fot—7 di

@y =

o kg G e

tehoer X =,

= T}\F\bg [ ¢

Y =—2

- L= 2

Yy = quj (09 @xva) —

() tlow =1 /

Ejﬂ_ J,[@jbwv__

") “g’% = é{"?(’. -3)

ary N4
5L = (dwnm) X

e P
=

@—7@,3)"?

Chuze. @L,@' > © {flw 00

2L CX o —$> @—7(._35‘- e
Lo QCQ@ WU A doma v -

ﬁwVM c\l\uﬂu‘jg Covicaal OLMM

C '1, > <’

A eshen
@ O

(i)

C@

X ivc{fem,fd—:
Gy 2 2xde s |
= ef"’(lx + ()

“p/é“:l_) = ﬂ*{x ©

el ke

-4 =

= e
) Q‘b&cmb ’JD(V* al é ,__,_jj_ \

4S>

L

4’&2){ C?é ) =0

> o=
ﬁ(;() = —Ixe = —
F//@(’) =0 at é“r T e
> N'Q”‘ — \ ‘éﬁ\
e |~

‘F//@l‘) CL\M\g(’—S (g,
& P‘“ 8 lw@%sgm

(@)

L

¥

o

_(}(0> — éxeﬁko
(0,9

¥

Fey = o b A = ke

ERS §

‘%e (( l»‘~+() /

%‘ijl ——31?> g g ve@mlqw Mnmum

@r'j—

g0 (lw +)

_\_‘?“ (’A”Q’ Al —el, %e’,b

—

o |
%

e

-
() x= e’
E
= 114>c
Ve

Volume = YTJ 91(j7¢
doc

||

ki

= ij"YL
%li\“D s

/{7’1) !6;‘5 Cvl %
Tr81 m o /

n-i)"'

= I €0+ ll) 02+
= w1y s e |

Voluwe = & T




o f‘ﬂ b

1t l=cosn

lV] - ngﬁ,g) C éDQTf)
( n = — |v\2, i

= [‘" (-1) 7

(\9) h S = Aat+ 3y 7
ﬂ‘(’%so( D(g u:(_ 36 ) /

G = o+ /x _____

4 = Do+ - lgcg., /

y 5 ,
@) Z%x’ = Gl — ‘fﬁ /

Mo, 4w — 8E =0

2 =05
7c3 = 27 S
LLD»\DVL o= @, “j = .j, 4(1__
s Q(@

.-%{9:' — 4 4+ ~3 1@ ‘

.uﬁ.oz/u ')C::,'b/ %.;2— 4‘_ Rl | .70

Hlow 6 o mmman \}uQM@_
W e =3, S o= axdTr e
= 5%
Minmtm \»Q/Lw; LS = 5—4’M
/

D” Qﬁ‘ﬂsib:i?

(o)

@)

(j

Len yw\

A4 of

=2
) -

2

C

~

JWa

B

5[ Q~<- N A
= | O

£ (4

56
27

3

Unats

%:)i -’-%) =~

)y

Az

]

et




