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i1

^ z+3
L-=x_t=-\',= 

3

- ( x+y-2OrE,-- I\3x+z-Z=0
c) If 6 is tire angie bclreen I] and E then

il:-: i,,r, , = Jii.lrl
since 6 = I

2
'['he resulf sur;trised that if D/iIi and RII] then E-LP

--3

d) J riax
I-ct t2 = 4+t2 = Ztdt = 2xtix

=3 - ..2 tt2-t--::,rr = {+xdx= ft'',0)rd, : IG' -4)dt='l-+t*,J G+xl"" r J++xz'--" J t

= +J? + + - 4Gr+ +as =,fu2 v1f$ - +;*c
3

AD \/EI{CE D LEVEL }I4ATHtrh{AT} CS NATIOI{,AI- EXAI\ff N'ATI OI'J

SECTION A: Atternpt all questions. (55 nrarks)

01. The tangent to the graph of functio;i f(r) : #H at x=C is parallel

Find the value of nr. 3 marl:s
Anstl.er:

x2+mt-3
Ilx): (*1)r+1
rt, \ (2x+m)[(m-1):+r]-(m-r)[x2+mr-3]
f(rJ:@
The angular coefilcient of T at point x = 0 is equal to

p.{I,ER 2007

to the line p5x-4.

.il

?t
r(o) W=*#=:4n,-3
The same as T is parallel to D= -Y:5x-4

02. Find the equation of the tangent to the curve given by the parametric equations
(x=acos3t n ^{ " atDolnti=-.Jlriarlds()' : ot"''t '

Anslver:
X : a cos3t

Y: a stn-t

" d.1' 3esirr2t cos t dt sin !v-:-:- = -tAnt'' d.x -3a cost t siltt d.t tost
T = .v: y,+yi(; - xs)

y,: ]'(;) = d siir3 (il = "(*)' = o+

7'a:!' (r= -tlnln= -x
. /zr\ Jzxo:acos"t;J=on

r=.u-:o{-t(" -"+)



24

F
I

I

i

l
l

I
i

I

T_-.,- -., ..\lZJ : .\'- -L -r U-

03. Fin,J the derivative of the function descr-ibed by the relarion: * n * : :.7 rnarl<s

A n srver:

1 1 r I ! ,," r 1. - t 7 - I

-* - = , :* X2 +y2: A'i'+:Xr'r +)'11-'y' : A= \": -**\u:-g
xt )'t at y-; Vx

04. Solr,e the equations simultaneously:
( 1:
| ),)t'- ?71 - - 4ntat'ks
i'tx'tt' - !l2i
\L L _ Y JL

Allsn,er-:
r 11
) Z;Zt = 37
I ._
\z,zv : \l3z

-I 

7
i ^-+- -qt ,ta y _ JJ

l.-;;:+y _ -)5,t6

(!-L-,:
lx 1,

ts
I..J-ar--

6
('+Y-c

J "'-"!s
lr-4
\-6(s -,s
J;:sx(;-x)lsI 1t:--x
\-6
F5.- 25x 

- e.-2 .1j;- .--'^ ?ilsI 1)=--X
\- 6

=a -6x2 + 5x -1 = 0 =+ 6x2-5x+ 1 = 6
11

1{ 
- - 4 V1 

- 
-" 2 Jt 3

- _ 1 
- -. _ 1

- 
V1 -- 2

c - f(! i\ /1 i\l" - [\z ' t) '\z'il J
05. Find the equations of the normal to the line x,hose equations is:

4x+6Y-9:A
Ansr.ver:
Consider the equation of line ax * bx * c : 0

The norrnarsation factor is + *
- Jaz+bz

The equations of the normal are
ab y-)-- .rr c 

- n
Ja4br* ' 1;4pt ' J;r;p- v

ubt *,--'-'--S- C,[a4br^ ,[7+b2r G4b1- "
@.: 4,b = 6,C: *9,A2 + b?. - SZ
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' Thcn

D=Ax+*v-:=CIllSZ JS2 - ,lS2

Or
l)=-Lr-*r+-L=*

,t s2 ^lsz' Jsz

06. Inrcgrarc, l: ^ -a--;dx. 6 nrarks- JU (t+x'.....................it

,4. nslt,er:
17 x ,
t- - uI-JU (l+rr)
Lett=x2

dt = 2xdx
,dtxflx:-
,2

ifx:0+t:S
X=l=+t:1

- 11 x - 7 .i dti = Jo rl+..r)rdx: f Js A;Fy
rt+t?-{1't2:-:_

(1+tz;2 (7+t2;z 1+ * (t+tz1z
r rr dt _t- rt d.t 7 17 tzdt
,Jo o+t y -, Ja 1+t, - ; io o+t y
\::[; #=f,lorrrorr r]e =; [f - -] : f
, 1 r1 t2dt
f - : 

- 
ILt zJo 7r+&)z

Letu:t:+du:dt
,tdtLGV:---___-__-_==v=_

(r+tz1' z(r+tt)

,,,: i f , dt: ; i[#E]',* ] I;#] = i {i#J;
:?;arctan,]] =; [- i. ;] = - i * *
lrl dt tt .tt 1- ft \
-l :--{---l:-I-
? JA 1L+tz'12 I \15 81 16 ' B

Second rnethod
rlrrjs A+xl*x

Lett=x2
dt:Zxdx

,dt
);6X = -2
ifx:0:* t = 0

X=I=+t:1
- r7 x , 1.7 d.tI : Jo tr*rrydx:, J6 G+t y
[,et t: tan 6

dt = sec2 8d8
ift=0=+g=0

+-r*a-ftt-rd
4

.iiJ,o] d;{[+. r] +



1 .7 ctt 1 rftl| seczedl -7 fn/'' sec?e'il :! l"/4 itiT -L 7'1+ ,Or'0d8 "\=rJo u-Lrf = iJ, o-;ie{ iJo,. 1so.rt;;: 2':o sc'c!0 2r0

: i ff 
,i r * casl)d"o: 1 

[e + ry)",/^ :iG - i) = {a-'a,
07. Abour cxpandi,g thc bino,rial (3x3 - f)'nna the coefficicnt of x-s' 2 marks

Anslven:

(3:r3 - l)'n*c the ccefficient cf x-s

19v9-KvK -:r-5LP./L f -tL

-e r-A're-t{ /t) = 1-s= Ltr\n ) \xl
all /--lhar-n- \t--!

27-3K-K: -5
4\<:32
!i: I
rr,3't9-K - r.-5 * l-t - 3K = -5 e 32 =':'r.it,-.r, )
,'-l',",-lr8 

- 
r'-5i,'"1(/' ) -.^-

C; (3x3) (* 4 x=l)s = CZxSr-48 
;.,r.7 

69" 4't 
.?

03. Cerlculate the limits: a) lim'-1* (* - ;) 2;i'arrl;s

b) Iimr-- (H)t"= e'2 3 niarks

Anstver:
l1 1\ /1 -1)=co-ccf.tsa) iirnr-1* (; - ;)= llmr-l+ (; - il -' *

'['hen tim,-r-ffif,= Iirn,-l*##:i , t
rhen ri,jt l,*=## = JiTfr## : JrI} + = i' ri

'-'* t'n 
.- ,.. 7 a

Then rim -$2- =tim #-r : Iirn, E-:t!q1 1 :'r
jlii t'--:."1,1)t x-r' -,2-+; i':i\$ -.'lil xz-x+r

09. a) Determine the module and argument of (l+i)'and (1-i)", nelN- 2 nrarks

bl oeauce (1+i)'+ (l-i)" and (1+i)'- (1-i)'
Ansrver:

equa! to Za) tr-et suppose this-equation is

2 = (i+i)' and (10-i1" = 2'
lzl: JZ and lZ'l:'JZ

,li nCos6:to0=i
sin e: i
(cos6 = !
.l r
l^fi
(Strr' u = -

b,) z:,/2 (rrt i+ isi-" i)
z" :{J11co., I + tu;r, t))"

lFE

l',
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r= (J-z)" lcos ni+ ls;ri * f)
r/ 7t . . zr\7,":,,tz(cos|-isini)

* / r. rt z-\
v- =\'12(cos ; - isin ;) )

, 
-. 

ll'L'" : (JZ)" (cas n'- usfr. * f)"
z = (rl7)" (cos 

1z!n- 
tsiri n f)

Z+2" : 7bl-2)" 2. i a s n I : L' .2"'' cos,. I : z#, o r * I
'r - -i' =z(Jz)" (cos rr 3 * isi;z ,ril - z(^[I,)" lros ,, I - ir,* ,, 

1)
^2r+1 . . rt: Z N LSI?I'TL-

lb. Detcrmine the parametricaequations and the Cartesian equatiorrs of the line Dz which
passes througlr point (-3; 5; 7) and is parallel to line D;, of rhe equations

{x+Y:7 4marlis\4x-z=O

l-Y-7 -z1 -1 4
Them D passes through the point (0, 1, 0) and has director vector (1, -r, 4) like D2 is
parallel to F) since they have the sarne director vector.
The pararnetric equations of D2 are:(-3*r

IDz={ S-5
lt +-+,

Cartesian equations of, D2
* x+3 v-5 z-7

1 -1 4
i 1. For rvhich values of a and b are the points Iv{(l; 2,4), },1(a;4; 8) and T(-3; -6; b)

collinear? 3 marks
.Ansrver:
The pcints M(!,2,4), N(a, 4, 8) and ?(-3, -6, b) ane collinear if the vectors
*rrt and. Mf uru parallei

".g, 
fufrt = AMi

(a-7,2,4): A(-+,-B,b - tv)

{c-1=-44t^I l=-EA
I\a=A(b-a)

--1
1tL--

4

1 a:.? and b: -12
Otlier rnethod

Ansrvcr:

^- [x*Y:L
l4-x-z=G

(x=7-v
-+.1 , -

I v--
\4

,1.,.

,t
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11 a -31 li a -31
lz 4 -el =o<+lo 4-za ol:o
l+ B bl l+ I irl
c+ (a-2a)(b+72)= 0 <* a =7,b= -12 'l

Considcr trvo circlcs: 
c'" xz + t': = :C?iX"+7':'t

a) Fi'nd the surface area bounded by thg nvo circles' 4 marks

bi If ihis surface arca is rn,olvcciabout OX axis, finci tlrevolunrc of revolution oblained

4 nlarks
Ansu'er:
a) ),r: ^{4 -7 and 1,2: G -7

s:2[l:, lzdx - I1;rarf
r,: f, yzdx = I1r^ls -Za*
X,et x : 3cost € dx = -3sintdt
{fx=-3=+t=tt
x:3=+t:0

Ir: -3 Io ''lg - g;;?i sizitd-t
9n

T
b: fryrdx : I'r'l+:Zao
tr et x : 2cost <-+ dx : -Zsintdt
Iflx:-2*t:x
x=2+t=0

\r -z I;,lr - 4ccszt sintdt
2rt
2

S: trr-tr2 :T - ?n : 5r
Another rnethod:
SrECr:Y2+Y2=4

= s [: sinztdt : , f: Yt?g dr:1[.Tn]; :

= + I{ sirr2tdr = * I:9-:+!!: dr::[=g]; :

I

52 = C2: v2+y2:9



29

\l\l
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I

I

S :S2-S1

S, : 11'2-: 4n and S7 - vyz : 9*
S:9n-4n: 5x

rr) \/ - \/2-v': rtf:l=fiax - Iirfiar]
Y, = tr tzytrcx : n f:r@ - xz)d.x =!!
Yt=n f_rylar:n [:re - x21dx=T
", _ 108n 32n _ 76nr^,

333
13. Let oxy : 0.84; o, = 1,.25; 6y = 1.65 be coefficierrt of Iinear correlation and the

standard deviaiions of a group of l0 snrdents rvhose weights are (X kg) and height are (Y
cm).
a) Find tlre equation of each of the lines of regression if V: 6'l kg and f : 160
b). Estimate the u,eighr of a student u,ho is 172 cn't tall and the height of alstudent u4ro

vreighs 70 kg. 1 rnark 7!
.Ansrver:

o*, = 8-84 6, : 1.25;6y = 1.65
cou(-x,y)

6 *6y
Where cor,(x, y) : ory.8r. 6*

= (0.84X1.25X1.65) = 1..1325

V={t7o F=tr600
a) !':, ++?@ - v):L6a +T#(x- 67 ) = BS.410a+1.1088x

Eq..latiorr of regression iine of x in y

x :7 + W0 - V) : 67 *T#O- l6s ) :-34.818tr + s.635x

b) If y: l72m then x =?
x : -34.8181 + S.636(172): 74.6 kg
Ifx:78
y = 85.4104+1.1088(78) = 163.32cm

i4. Two students want to solve the same problem witlrout consulting each other. The
probability'bf the first student to find the correct solution is 0.8 where the probability of



ln

tl're second studerit to find the correct solution is 0.2. W]'iat is ti:e probabiiiry of solving
u,itliout consulting each other....5 marks
4ns*'cr:
[,et Er thc event of the first studcnt

E,z the event of the second student
E,1 anci E2 are not eonsuliing =; E1 and E2 are independent
R = E1UE2
P(R) = P(ErUE2) : P(Ilr)+p(ii2)-p(E,nE2) = p(E1)+p(E,2)-p(Er).p (Er) : 0.8 +0.2-
0.tix{}.2 : t}.84

l-5. Find tlre pararrra-eitetic

passcs through point (3, -2, 5) and in direction vector

A n sr,l'ci-:

i : (.? ,4, {;)
.r : (i. -2, 5)
Ila r: l-rl etric equ ations oi' Iirie
-L- - J i-i./L

j':-1+44
z = 5*6tt
Cartesian equarion
x-3 _y+2 _z-S

equations anC Cartesian equal ions of tirc s.rraight
/3\
l +l z 

'',*r'i.:s\s/

SECTXON B: Choose three questions in this sectlon
i 6. Let t^:[: # dx, n>2

(45 marks each)

,,

f,a) Determine a, b, c such that

i :3+J-+-!- 3rnarksx(x2-r) x';r-1 'x+1
b) Calculat 

" I: #ry. S rnarks

c) With aid of integration by parts calculate I". Z.S nrarks
d) Calculate Iim,,-- /,r. 4 nrarlis
.A.nsrver:

^\ 1 
-o, 

b , cat --:--:---: - - -r' xlxz-l) x x-7 x+7
_ a (r2 - 1)+Dx(x+1).tcr(x- 1)

(a*h*c=0 
r(x2-1)

I{ &-c=0( -a:1I ^_ 4

[*- -,
I &..--I "-(b+c: X

4tu--L
t1, D=-<,t;
I L 

--\1
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b) -j-=-1r- 
1 - i

' x(x!-1) x Z(x-l)'Z(.r+1)
f !' . = - f"t-, 11n dx -7 1rt dx
Lz a6z_112 - Jz i -. iJz i* i)z li

= -[tnx]i + )Untx - l)jf * [in(r + r)]I :
InZ _ln n

rn rlnxt:) n"=Jz 
G2_Dzd):

I-c{ u = inx =+ du = 
dI

" :l*: 
x

4lr = 

-

.t-+U-(x- - 1.; '

1.. 1+- Ii?(ii - 1J + : Iir(n + i) _ tnff:)m! lr-
| !-- 1'll_-1-f [Jt 

-

I-;e,1
, _ I Inr lr, 1 .n dr Inni':-l-l -.1--, =--" Lzlzz-q|z ' zJz alrz-112 - - r(nr_t
b = t;ifrr,= it"!+ hT
r. =-[#;:,J').il;;ry= _ #5

+f+irur

*tn2 , !{! ,*4 , t--l;'?-t\-?-r(r'*t+ i7t 
" )

d) ,,rlg r, = (- #*T *)(),i*t * ,"9)) =

lnn I
n+@ 4(n-- I ) tt+oo 4tt

And lim ln'ln'-7 = Iirnn+o n n+o
f,Ience iirir /. - 

tnz 
*71n47l+@ 43

Iirn 4=0n+a 4n'

"E=I"#:lnX=0
= fi.78744

17. Given the polar equation of the curve B : ep 
t.

a) Determine the concentricity and th" ,u;r.*'oT?n, .r*.. 4 marks i,b) Find the distance fron: focal point (P: poie) to the derictrice near the pole. 2 rnarl<s

:] 'f '=f, 
,,ansfomr trre equation to cartesian coordinates. 4 rnar]<s

d) Detenr:ine the equations of asyr:ptotes and equaiions of derectdces jii short form. 3marl<s
e) Construct tlie cui-ve. Z marks

,4ngtver:
9n

ut' a,-Scos9
2

-c- l 5u.:_-_E_+e=_),[
+-lcoso - 4-'

The curve is hr.perbcl a

b) nxe=?
a

59
'41
The dircct rice is founded at I unit at the left of pole
- h2' 4

c) e'-1.= b f "" hyper.bola
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b?2s-9
Qt 16 io

12q
Cra -'p = :

J

Tlren
( b' _e
)o' s

Itz 9 ..

\o2 - t6
b29

a2:a116
-g:_-,4-6i- tz- -t 5

1 16
r1_

.769!44
h-:qn:-Y-=-u sL' s "r.6 2s
,12D:.

5

.. 1 
---= 

t\. I D'
*2 yz

---: 

t

256 1.{4

zsi5
Asyt':t7t*ote e quetior'Ls are

?\r: *:x
-1

Vr: * 2x amdy, = -2xJt t'- " rL 4

Derectrices equations are
.76a t; .64

D= Z =, -i - = -:*= -F::
u +- -25

I)v: *-x
'a

r,

y= ttr
s

.12 '3V=-f--X= +-XJ -16 -4

t
,/:

e)
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1g.Gi'enthepointsa(1,1,1),b(2,3,4),c(3;-1,4),p(3,0'--3)andq(5' 
1'-6)'The

)'-L '-Ll2 3l
I

-z J I

.oorOinrr.s of poini.m wfi;cfr Uaorgi to the plane abc and on line pq are to be

determined in as many ways as possible'

a) write the parame;.ic eiuations of plane abc and the line pq. Deduce tl:e value of

parantetre-s of point rll and the coordinates of m' 2 rnarks

b) vy'ri.ie carteriun 
"qrutions 

of plane abc and of line pq. Deduce the coordinates of m'

13 rnarlis
Ansrver:
A) Equatlon of Ptrane

f;) = fi) -' , fl) ., (j,)\',) U/ \gl \ a i

Pararnetric equation 
4(x-1=7*25 )l

ly-l=2].-ZS t'

lz - i- = 3.1* 3.S

(x=7+A+25
lr:r+2'A-zs
\z=7+3.a+35(1) = (i) .^kiJ. ( ,'f)

(t:-7=A*ZS ix-L
*l'.,-L=zA-zS +l L

l'r. - t: 3.tr * 3.9 I z

t*-Dllz ;l -, -'il ll *' -'l]- lrl
(x-i)l2 -(y-iX-3)-t tr-ilrci = 12x-r2-(Sv*3) +(-62+6) : r2x-r2+3]'3-52-5: 0

+ [2x+3:*-5 z-9 = tt Equation of p.lane

Ilaranretric equailon of line

Tiie poimt pq: P{3,0, -3) q(5, tr, -6)^ . , 44 \

a;):f ;i.r{i) -(;) =({).(t)
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( x:3*Zt (x-3=Zttt
I Jr=t <+i )'=t
\z= -3*9t tz*3=9t
Car-tesian cquation
12x+f1'-$7-! : 6

Then i2(3+2t)+3t-6(-3+9t)-9:0 =+ 36+24t+3t+18-54t-9: 0 =+ -27t: -45
45I = --r = 1.66= tr.i= 2
lt

{*=3+2.2 (x='/
\ )'=z <a\Y=2,
tz : -3 + ,a.2 lz: i5
1-l;e point w = (7,2, i5')

19. in a ba-q there are n red marbles (n>_2) and one wliite marble.
a) Calculate lhe probahiliiy pt(n) tc pick one red rriarble if or;i1-,clte iiraibie has ii'i be

;;lcked rali-,dc?nly. Siiur;r, ',iitit p;(n) is i,n ascendin! seQlleitt:: :,,nij cri jculxic 
r]1:;.;r, i;:).

5 rnarlis
ir) Calculate tiie piobalrilitv p2(r) of pici'ring 2 red rnarblgs if :'i'o ina:-i:i,-:s irai'e rt: l-,c

picked randorniy at once fi-or:r the bag. Shou, that p2(n) is ri: asccndiiig scquci:ce and
calculate lim Pr(n).5 mar*s

c) Calculate the difference P1(n) - Pr(n).2 rnarks
d) Dcternrine the sct olvalucs of n for u,hich P, (n)
A.nsrver:
n rcd nranbies (n>2) and one rvhite rnarble
Let n+I nrarhtres
Thev picked randoml,v one rnarble
a) +srr= (,1r)

/'1\
Pr(n)=,t11 = lt(n+r/ 7l+ r

tr,et un: P,(n): #
Slrorl, that un is an ascending seqt!erlce means !in+1-un :,g

n+1
LXn+l= ----:n+l

- Pz(D < 1. 3 rnarks

_ , ,G
(n+2)(n+ 1)

I
i,l.
/"

b)

n.*1 n (n-i1)2*n(n+2) r.z+2n1\-n2-Zn
:l .-;! _ :-n+r un n+2 n*l (rz+2)(r+1) (n+2)(n+1)
tr{ence un is increasing
IinrFl(n)= Iirn 4=t:+@ :+m n*1
+ (}1 : (,2r)

F,(n) - ,(i), ='-'f 1-) n+1\n+t/

Let V,, : Pr(r): H
Sholv tlaat Vn is an ascending sequence means Vnal-VnlG

n
V n+t: ---]:- n+a



Ftrence \/n : F2(n) is increasing

rjm Pz0?) = IgLH : 1

c) F1(n)-F2(n):*-H=*
d) F1(n)-F2tn)=i€-1-.i o 8<nl-i c+ m:T

20.

Ans'r-'r'e r:
zi)

f(e,) : 3e1-e2

i(e2) = e13c2

I\{f is the matrix of f ;

I\,{f : (f(e1).f(or)) : (-3f 1)
i: x1d1- xzdz

f(7)=Mf.x= (3 1)(',):r
\-t 3) \ril t3'x1 * xz - xr * xz)

Then f G) : (3x1 * x)Vt.* (xft3x)82
flhe sainef G) = (3yr + !)dr + ?y!+Sy)Az
f (i).f @:( 321 * xz - xt *,3x7) (ji:i{;,) : r:r, * x2)(zy,* y2)(x1*
Sx)(-yr + 3l) = gxt?t * Zx1y2 * 3yp2 * Zx2y2 * xtyr - 3x1y2 *
3xzyr * 9x2y2
= 10x1y1*LAx2y2 = l0(x1y, * xzyz)

= ro(x1 * xz) (1,:) = roi.i 
,:l' t 2 1t t 'rt\b) a': r@) = (_3r il (:t):(3+1, -1+3): (4,2) 7l

b,= r(E) = (j, ) (f) = (-3-3, r-e) = (-6, -B)

35

\/ \/_ n n-7 _ (n+1)n-(n-1)(n+2)
v n+l- t n- ;; - ,*1 - (n+lxnr)

n2+n-n2-n+2 z
:-\ I_!

(n+2)(n+1) (n+z)(n+t)' "

= (t - xr)(1 - xr) + (1 - xz)(-3 - xz)

= (, 1 - xr * xl + (-t - xz * Zx2 + xl)
=x?.++x!+zx2*4
* xl + (x2'r L)z - 1 - 4 = xl* (x2 *

c) 7=x181+xzAz
ai = (1- xt)dt + (1,- xz)dz
bi = (-L - x)Et+ (-S - xz)dz

aa.ih: (-r. - xr,L - xz) (_*:;;)

ia.ib =0 <+ xl + +xl * zx2 * 4 = o
'r)2 - q

is the circle of ttrie centre (0, -I) and the radius ./5
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SEC] ICI-I A: Attempt atrl questions. (55 mariis) '

01 . Let -L be a binary operation defined on the ring of integers (Z) by a I
a) Calculate (- 10) -L (-2);2 L (--t).
b) Is the given binary operatiol comrnutative? Associative?
c) Detemiine u,hether the re iS an identity element in Z iar L.
d) Iithere is arr idcntity clcnrent, rvhich elcrnents liave iuvcrsc?
e) Conclude on(2.1). 5 rrarl-:s
Anst et':
,,\nsti'er:
a) (-10) I (-2): (-10)+(-2) -1 : -n3

2 L (-7) : 2+(-7) -1 : -6

c) I is associa.ti"ue if V a,b,c eZ suchths.t (a. L b') -L c = i1 t (tr 1 c)
(a l- i:) I c : (a+ b- 1) J c : (*+.b- 1) + c- 1

:;l[..';];i_,

: ;i'8i'.f) l;1,,,, c i at iu e
d) The elcrnent e€Z is said ner:tral rvith the Iarv i ifY a €Z sttclt g}ist e L e =

a:eIa
A.s I [s cammutative,itis enoughthata I e = atheref ore a- I e = LaLa*e-L=a ee=7.
Ttrrus the neutral elernent for I es L .,i
L,et lind if a admits an imverse a' such that a-L G.' = 7- 7i
xtisemough againthat aJ-a'=1 e a*a'- L = X. s q': -c-*Z
The invense (cr the symnretric) of a is thus -a*2 for every irrteger z af z

e) (2, J) is a cotmrnuts-ttve grotp (ar abelian)
02. a) Verify by differentiation that I xstnx dx = sinx * xcosx * C with C an arbitrary

real.
b) Find the volume of the solid obtained by rotating around the y-axis the area under
5sinx from x = 0 to x: r. 3 rnarks
,4nswer:
a) (sinx - xcosx*c)' = cq.s x - cosx * xsinx = xsinx, the result is true
b)

F.rrliElt ?0S8

b: a+b-l
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