1. Use the principe of mothemolical induclion fo show thot t+243¢- +n==5

n(n+4)

For ol nen. [1 po’\r\tl

() check for n=t: 1= 1(1-:0 4 base (O.‘lp)
® asume thot the slotement holds for keN k21, thot is:

R (k+1)
Tt2+ -tk = -ﬁl;—t

We now check if the slatement is te o ket

1424 -~ + b+l )= _}Eﬂlitl)_ T e

b (p) ¥ 1Ck+1) (o) (bed) bae + aduchon (o’-}sp.>
1 - 2

This  ghowt, I)g induction , {fal the slofement s valid For k+1.
n

Thus, by mathemoticl tnduckion, we hove shown that Zi-= n(r;-ﬂ
L=

all steps carect + conclusion (4;;)



2 (v1). Use mothemntical induction to prove that 32“-'1 is divisible by ¢ ¥ nem. [1p)
Sol: @ Check for n=1: 32-1=8, which s divisible by § ;l/l bose (0.1p)
© Asume the sldewent is tre for REN. Thl is: 3 -1=8A
whece A is a positive infeger. We vow check if  the

shotement lholds for  kid:
2(h+1) M +1 ) 2k
3 -1=3  -1= Q3 -1+‘!-9=‘\[3 -1]+8=‘I(BA)+8.
which is divisible bg B. v base+ induction (O.'Sp)
2
%, by mothematical wduction we fove shown thot 3“'1 is Jdivisible 1:3 8

fo ol nelN. all steps corcect
(p)

+ conclusion
2(v2) Use mathematical induction to prove thet 4" 4150 -1 is duwisble
by 4 for al neM.
Sol: (@) Chesh forn=a: 4" +ig-1=18 which is divisible by 9. V' boe (01p)

O Assme the slalemed holds for keN . Thal is 4" +isk 1
is divisibe by @ which con be rewribten s Uttist-1: QA
whece A is aw integer. We now check 1§ the slotewent
holds  §or b+d:
UM s (b -t - L\-uhﬂshﬂs—'\ =q(qh+1stz—1)— usk +18 =

u (qn) + “T['S'lzi-Z] which is  divisible by . " bose +inductn(05 p)

)

n
So, by wathematical induction we hove shown that 4 +1Cn-1 i

divisible b‘& a for all nelN. all sleps correct
+ conc lusion (1 P)



3. Lel a be the last Aig\’t of you student  number

34 Write the compler nuwbers 2,=1t(@+0DL  and 22=-%+(a+z)i,

in polar form. [o.spt]

| B— L
Sol:  for 242 1yz J 1+ (a+)" =j1+d‘+2a+1 =Jaz+Za+z correct +(o-o§p)

0,= a{c{.ay\( _Q_:_L) = afcton(qa-«» corcect: +(0.1 P)

=2 [24= v, (cus 0, t i,s'mez)

T 1
for 2 rzr\’ % + (a+2) =J4;+q1+l{q+q F jq2+‘ia+% coneck: +(0-05 p)

©,= arctaw (—2 (a+2\> coneck: +(0.1 P)

—|3=1, (cuS92+Ls'mez)

24 in the sl quadiont .
-\—(o,'), P» if location in  the hv%ov\d plone is corcect. { 212 i: tkee nd ?{u:o:\c:on{.

1 _3 . .
32 2,1, = rf(caslzeq‘)nsin(lah\'r:(cos (30, t isin (30235

S L. ! 1§ ica
lo-spt] . e (cos (20,+30,) + ism (1684130 ;\) (05 p) ! ApPees bul mumeical
values are wvoma*(O.Sp)

Y E this expression

3 3 R 3

33 2. N (cos(ze«)usm(se& = 1L ) cos (30, -1, « isin (304-462) (os )
1, (“(cos(%)»r' w ( 4 i

) 2) ¥LS\n qo,\) A o .

I 1> expression

[oSpt] |

, appears bul numerical

)\Ia\ues are wvmra—a(O‘SP)



4 (v) Shetch the solutions of l2-2il=lz+3il  [15p]

Sol: 2=a+bi — \O+(b—2ﬁ\=la+(h+31\ - y({+(b—2§2 = s (b+3)2 = l;/{—l{b+4=l/[+6b+q

T > b=-5 > [b=-3
7 ke - c(iteqon b=-“§ (1p)
-4/1
- Sketch (o5 p)

Y (va) Shetch the soludions of [2+2il=12-3i| [1,SP]

So\: 1:arbi | ae (beadil-la+ (b-2)il = q[+(b+2)tf ¢+ (b-3)° = b(+ ‘lb+4=}{£—6b +4 = 10b:§ — b=4§
p Tw
2 ~cvi tevion b=% (10p)
- Skelch (osp)
> Re




S (v4) Prove using the ¢,§ - defimition of Limil that Lim Gax+)=-2. [4p]

x-r-\
Sol:  preliminorg avalysis: l 3ctd+ 2| <€ @ [3x +3)<e o 3lar+qlcE “"‘DC-("I“‘%
. &
- S—E- '\'O-ZS-P

Proof:  for any 20, lel S=§-.Then

o<lz-cal <8 lxr1l 4§ = [3x+31<35 = (3x +1- 2)|<3§ =&,

+0.€¥p

1 follows fvom the ¢ §-definition of Limil (hal Lim (3x+4) =-2 .
xX->-1

§ (%) Prowe using the (- defintion of (mit thal fim‘ (xe)=-2  [1p]
Sol : prelimmary analysis: \ Ux+2-(-2)) e g o |ux+ulcs o ylx- rolee
> g5 +op
Proof: for any £20, let §= & . Then
0¢lx-0148= [x1l¢§ 2 |dxrulcls~ luxc2-¢2)| < 4§ =¢
Tt Colows from e £,§-defimition of Limit that Lim (Yx+2)=-2

X--1
+0.35p



6 (Vo) Suppose that the functon f(x) is continuous on 4,61 and thal he
only solubions of f(x)=3 orer x=1 ond x=Y. I{ § ()=0, explain why f(43.

RESS
Sol:  skeldh (optional but very useful)
N Suppose.  £(2)23 . Sine € &) is  continuos,
1 1 —_.7 1T by the IVT, thee is a ce (,3): fE)=3,

| I or f(=3. Both leod 1o a wniradiction,
1 2 3 4% ¢
teefore  ((3)<3.

'Awa corecd and cow\ple%e eac;)bm’uon/pm{ (15 p)
- Aoy cotvect and logic, bl inwomplete, atiempt (0.5 p)
‘ Avu% i\o%ic o inorrect alfempt ( o) P>

6 (v)) Suppose that the functon fG) is comtimous on [4,5] and thol the
only solubiows of F(x)=2 are: x=1 and x=4. I{ § @)=Y, explain why f(P2.

[1.3' P:l
Sol: shetch (optional but very useful) :
e Su?Pose fRY4L. Sine € =) is CaA-\inuos,
) / i _..\_—- _ \>\5 the TVT, thee is a ce (2,3): fR)=2,

il o f(=2. Both leod to a conlradiction,
teefore ()72 .

1 2 3 4 ¢

“ Ay toecd and complele  explvation /pm§ (15 p)

~ Aoy conect and legic, bul inomplele, attempt (0'7Sp)
: Avut i\o%ic ov ivcorrect alfempt (0 P)



1. Lel n be all the digils of your student number. Find the n-1h derivative
of flx)=x e [is p]

( ] L
Sol: @ We plowe fist 1hat for owy kEN, Fh)(x\=(—1) (x-h)ex.

1 for kel we hae FGO)= —(x-'l)e-x which is indeed covvect.

K il
2. assume fc S(x) = (—1)h (x-)e * Then:

(R+4) k -x Bl - -
e O] 2] c0 e = 6] & - Gere |
- b+ -x
= (—ﬂh[- (x—(hu))e er (-1) 1[1—(!1“)2 )

; (k) b L
Thus, by mothematicol induction if f(x)=xe x' then ()= (1) (x-h)ex
¥ kel

/ ony (ot wecesworily v nduct ton)
‘ Proo| + comect substitubion of sluded aumber  (1.5p)

+ No proof, but good justi ficatin of the fomula (eg. £, 6" ..)
+ oned substitubion of sludend wumber  (4p)

'S"W‘Pl‘ﬁ using the formul  with vo Ju\s{ifica’c\ow (OP3



