
1
.
Use the principle of mathematical induction to show that it 2+3t - - - + n

-

-NII
for all NEIN. [I point)

SI : ① check for me : 1=1" V base (0.1 p.)

② assamese that the statement holds for KEN
,
1221

,
that is :

I -12 t . . . * k = klkz
We now check if the statement is true for kti :

It 2 t - - - t k +(ht D=k then

= k¥f2Ck# = Chinch
base + induction (otsp.)

2

This shows
, by induction ,

that the statement is valid for k-11
.

Thus
, by mathematical induction , we have shown that FE

,

i = mn
all steps correct + conclusion Gp)



2 fun)
.

Use mathematical induction to prove that 32" - 1 is divisible by 8 t n c- IN . ftp.T

Sole : ① Check for n-- t : 32-1=8
,
which is divisible by 8 V base Corp)

2K

② Assuage the statement is true for KEIN .
That is : 3 - I -- 8A

where A is a positive integer. We now check if the

statement holds for kit :

32 "
""

- 1=3212+2 - y = g. 32
"
- y + g - g

-

- 913
"
- 1) t 8=918A) +8 .

which is divisible by 8 .

V base -1 induction 6.75p)

So
, by mathematical induction we have shown that 32" - l is divisible by 8

for all n EIN . all steps correct
+ conclusion Gp)

2. (vz) Use mathematical induction to prove that 4
"

-115N - 1 is divisible

by 9 for all n EIN .

Soli ① Check for ret : 4
'

-115-1=-18 which is divisible by 9 . V base Calp)

② Assumes the statement holds for KEIN
.
That is 4kt 15k - 1

is divisible by 9 , which can be rewritten as 412-11512-1=9 A
,

where A is an integer . We now check if the statement

holds for htt :

4kt ' t 15 (htt) - I = 4 - 4
"

t 1512+15-1 = 4 (4kt 15k - 1) - 45k -118 =

419A) t 9/-512+2]
,
which is divisible by 9 . ✓ base + induction10.75 p)

So
, by mathematical induction we have shown that 4h -115N- l is

divisible by 9 for all n C- IN . all steps correct
+ conclusion G p)



3
.
Let a be the last digit of your student number

31 Write the complex numbers Z
,
= ItCatti and Zz =

- I + Catz) i

in polar form .
[ 0.5 pt)

SI : for Zi : r , = IFCAHIT =/¥2atT = Ifta
'

correct : +(o-Osp)

Q ,
= arctan ( att) = arctanfatn) correct : + (O . Ip)

→ zn=ry(cosOIy-isinO

for zjrz-JF-la-2.IT -

- /¥44a-4T=/¥t¥ correct : -110.05p)

Oz = arctanf- 2 Catz)) correct: -1/0 . Ip)

→ Zz=rz(cos0ztisin0#
+ (0.2 p) if location in the Argand plane is correct . { ti in the 1st quadrantZz in the 2nd quadrant

.

3.1 z ! Z ! = ri ( cosHolt isin (20-1) or} ( cos (30-2) + isin (302)) ; if this expression

⑦ 'Spt)
= rpr} ( cos (20, -13oz) + isin ( zo, -13oz)) (o .sp)

: appears but numerical
'

values are wrong → (0.3 p)

I ? =
= II. (costa -uozltisinlsoi -4oz)) Cosio)

I
,

if this expression

[0.5 pt] appears but numerical

values are wrong → (0.3 p)



4th) sketch the solutions of Iz - zit - H -13 it [1.Sp]

Sol : E- atbi → / at lb - 2) if -- fat Cbtsil → af + ( b - 2)
'
= aft ( bts)

'

→ tf - 4bt4=b/t6bt9

Im
→ 106=-5 →b

A

1- Re
- criterion b= - I hp)

- 1/2
#

- sketch (Osip)

4 (vz) Sketch the solutions of Iztzil -- H-sit [1.Sp]

Sod : z -- atbi-latcbtdit-latlb-dil-aftlbtzk.ci/tCb-3Y-b/t4bt4=b/-6bt9-1Ob=s- →b
a
Itm

- criterion b=f Gop)# pre

- sketch Cusp)



5- (Vi) Prove using the E. 8 - definition of limit that lim (3×+1)=-2
. [Ip)

x→ - I

Sol : preliminary analysis : I 3×-111-21 CE 13×+314*31×+114 ⇐ Ix - C-Nkf
→ f -- I +0.25ps

Proofi for any E >o
,
let 8=31 .

Then

040C - C-DILS -71×+11<8 → 13×+31<38 → 13×+1 - C-2)1<38 =E
.

-10.7510
it follows from the E. 8 - definition of limit that him (3×+1)=-2

.

Xt - I

5- (vz) Prove using the E. f - definition of limit that him (4×+2)=-2 [ Ip )
x-s - I

Sol: preliminary analysis : I 4×+2 - f- 2) Ice ⇐ 14×+41 CE t' 4) x - C- e) Ice

→ 8=41 to.25p

Proof : for any so ,
let 8=41 . Then

oclx - C- e) 1<8 → 1×+11<8 -7/4×+41<48-714×+2 - C- 211<48 =E.

It follows from the E. S - definition of limit that him (4×+2)=-2
x→ - I

+ 0.75ps



6 (Va) Suppose that the function floc) is continuous on -11,51 and that the

only solutions of f- (x) =3 are : x=1 and x=4 .
If f 67=0

, explain why f- (3) <3 .

[ 1.sp]

Sol: sketch (optional but very useful) :

a Y

suppose f-G)33 .
Since floc) is continuo

.

3 -

-9?
-

.

?•
- -

-

by the IVT ,
there is a CE (2,3) : fbc)=3 .,↳g,µ o, y ,,,, . Both lead to a conga,,y,on

,

therefore f- (3)<3
.

- Any correct and complete explanation / proof (1.5 p)

- Any correct and logic , but incomplete , attempt (0.75 p)

• Any i logic or incorrect attempt ( O p)

6 (vz) Suppose that the function floc) is continuous on -11,51 and that the

only solutions of f- (x) = 2 are : x = 1 and x=4 .
If f 67=4

, explain why f- 13172 .

[1.5 p]

Sol: sketch (optional but very useful) :

a Y

•
.

Suppose f-G)12 .
Since floc) is continuo

.

I
' :

"
'

l by the IVT ,
there is a CE (2,3) : floc)=2 .2 - - ← ;

- - ← - - -

Igi€ or f- 1372 .
Both lead to a contradiction

,

therefore f- (3)72
.

- Any correct and complete explanation / proof (1.5 p)

- Any correct and logic , but incomplete , attempt (0.75 p)

• Any i logic or incorrect attempt ( O p)



7
. Let n be all the digits of your student number . Find the n- th derivative

of floc) = x e
-"

. [ 1.5 p )

Sol : ① We prove first that for any KEN ,
f-
'"
Cx) -- G)

"

(x- k) e?

I : for k=1 we have f
'
(a) = - (x- a) e

"

which is indeed correct .

2 : assume f-
'"

Gc) = fi)
"
(x-k) e
"

.
Then :

f-
'""

c.)=¥ff"
'
ca) ) -- f. ( th

"

ca-He
") -- title" - Cx-He" )

= tiff - Cx - chin) e-
'c) = f- a)

'" ' ( x- Chine
-" I

Thus
, by mathematical induction if floc)# e

-×

,

then f-
""
Cx) -- C- e)

"

Cx- Dei
"

tf k C- IN .

[
any (not necessarily via induction)

° Proof t correct substitution of student number (1.5p)

° No proof , but good justification of the formula ( e.g .
f
'

,
fi
'

f
'"

,
. . . )

+ correct substitution of student number Up)
i simply using the formula with no justification (Op)


