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Question 11

(a) Cc)

i . tul = 55 lift = 5 It -I = 11 1- L 3
X t l

cos -0 = ⑦ = cos
-' ( ¥55) x ti C 3×2+6×+3

tullyl
O S 3×2+5×+2

= / o -- too 's
'

' nearest minute, * + aux -in > o

r

ii. coso = Is
25

-

'

o Acute angle between y and V~ is 10018 ' XL - I or x > -I
3

lmarkicorrectsotet.io# Imark : substantia working leading to solution

ii. µ , gag , g, ,y, .gg , z.gg g.y , g,
imarnn.cor.ects.owi.io

- I mark if multiply by CX Tl)

cos-o= I've D= cos
- ' (2sI) (d)

ILL'Ll
P ( X 23) = P(3) + p(4) + PCs)

n

:÷÷÷t"""""""" f÷÷÷÷÷÷÷÷÷÷÷÷÷÷:÷÷:÷÷:÷÷÷÷÷÷÷:÷÷÷:
-

'

o Acute angle between y and V~ is 26034
'

|mark:correctsQuti0# (e)

.

.

- ( xti) and ( X - 3) are factors, then

(b) - l and 3 are roots of PCX) , meaning

I 305312 DX PC-D= 0

= 32 f cosbx - I DX PL33=0

PC-D= - a Fb +19 - 15 = 0

= 3-2 ( ¥ sin box - X) to a - b = 4 NCD

PC3) = 27 a + ab - 57 -15=0

= ÷ sinGX - 31 + C 3.a + b = 8 n G)

2

(is + (2) :

I mark : correct trigonometric substitution 4a= 12amarn.corrects.org.eg a = z n sub into a,

- I mark if no
'
t C

'

.

3 -D= 4

i . b = - l

-

-

. A =3

b = - I

÷÷÷÷÷÷÷÷÷÷÷÷



Question 11 continued . . .

( f)

i - y = 1-
f-CX)

I

÷"

& l

l

< l

l

l
l

l

l

i::÷÷÷÷%÷÷÷⇒
ii. y= TED

⇐.!÷⇒÷i÷÷÷÷
. )

-



Question 12

(a) Cc)

I . SHOW TRUE FOR n -- I Resolve components into X and y

t
RTP : 2h + I = 3A For odd n z l E I

,
where A- C- It

f- - - -

LHS = 2^+1 € 1480
110 ↳

7- - -
-

28
= 2

"

t I

÷.
R f

= 3A
where A =)

= RHS

11 . ASSUME TRUE Ford n = k X - component .

2kt I = 313 where B C- It IS cos 65+12 cos 148×28 cosC- 110) I - 13.414 .

T T
* negative direction .

Ill- DROVE TRUE FOR m= bet 2

k42

RTP : z + I = 3C where CEI
"

y - component

bet 2

LHS = 2 t l is sin GS t 12 sin 148 + 28 sin (- no) X - G-358

k
= 4 .

2 + I

= 4 (SB-Dtl ( EB) = €¥Z = 14.84km

= 1213 -3 f = tan
'' f

,
36.143,5¥ ) = 25022

'

= 3.( 4,3 - l)

i:÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷::÷÷÷
.

÷:
"

Proven by mathematical induction .

(d)

i. ⇒ =e⇒

Inara : correct proof . f e
-T
dy = f e" DX

x
- I = e t C -

es

(b) - i = ex
+Y
t Ce'd

let s be the probability of getting a black marble e
" " S
t Ce's t I = O

.

-

'

- F be probability of green -

s -- o - 3 lmarki.correctsohete.cn#
F -- O - 7

pcxe 4) = p (x -_ o) x PC X -- 1) + PCX -
-2) + pcx=3) t PCX - 4) ii. dig = nicety

'd)
DX

=

"

co 0.300 - 7-
'2
+
'2C

,
0.3

'
0.7
' '
t
'Zz 0.320.710 t

'Zz 0.330 -T t '2cg O -3
"
O - 78

. f ,d#z = f XZ DX

= 0.7237 ( Usf) .

.

ton
-
'

y = n + C

(Mark : correct probabilities for Black and y = tanf tc)

,ma.u,GI%anIrbIµng,eaag↳,q# ,mam,µ+µµ⇒#
( morn : correct solution .



Question 12 continued . . -

Iii - f d = f 3×2 DX

y = x
3
+c

y= I ,
X = O

- I = C

-Ly = x
3
- i

y
= 1-

I - X
3

tmall.correctsovetr.com

Ces

rep : (no) t 24) t 3. (2)t . . . e- Cnn) (2) = 2
" (I⇒ i)

consider ;

x (i +x)
"
= ox ( (8) + (7)x t (2)x2x . ..

+ (2) xn)

= (8) x + (T) x Z t ⇐just . . . e x
" '

÷÷:÷÷÷÷÷÷÷÷÷÷÷÷÷:
Herceg

RHS = CH S

(8) + 2C7) 43(3) t . .
. - ftD (2) = ICE xD

as required -

iI:EEEE;noexc*
\ mark

'
. correct solution .



Question 13

Cas et

SEIXt tanX - 7=0 i . tana = b-
3h

tan
>
X t tank - 6=0

Ctanxt3) (tann -23=0 a = tan
- ' I
3

tanxe -3 ten X 2 .
'
, a = 18026

"

-: acute principle angles

71034
'

and 63026
"

lmarkicorrectsoutic.io
X = 108026 ; 288026

"

,
63026

"

,
243026

"

ii. (ht 30032 = ( 3h32 tch} - 2 - 3. 4h
-

cos60 (D

1342 = hid + 6004 +90000

Imark : uses SECZX = tank + I 0 = 12h
-
- Goon- 90000

h2 - b-Oh - 7500=0i÷::¥:÷o
" so..rE

2

h
(b)

= 115 -Im (n>O) -

4
i
.

it 'F÷÷ ÷÷÷÷÷÷÷÷÷÷÷÷:÷:⇒
✓ = I

3h as required .

in:÷÷÷÷i:µ÷÷÷÷÷÷÷÷.now
,
FB a bn - E

-
-

iz 't (E)2h →

DIE = -0¥ - OD

V = ith
} = ×b~ - Xan
-

27 = x Cbn -q)

given DI =3
DE = x ( ATB)

dt →
since DE is a scalar multiple of FB , DEH AB

Z 2DV
= 31T h = Hh and reading off answer, DE is X

times AB.
- - -

ohh 27 9

DI = DI DI imdb.ec#-expressionofoBandoTdt des
-

dt
( mark:

correct solution

2

3 = IT 9
.
dh
- -

a att
(e)

dh
= 3 = I coms

- ' no . arrangements = 11 !
- - -

dt 9IT 35T 2'. 2
'
.
2'
.

= 4989600

i::::i::i:iEia :÷÷:%÷÷T
I mark '

. correct solution .



Question 14 .

(a) t -- int I
-

I SHOW TRUE FOR an =/
In /¥g f

z
'

xz
'

time of death , T = 36.50

|¥# t-inlk.is#
-

'n1¥sl

can be formed with an L tile. if one squareis removed . = - it hrs 2 mins ( nearest min)

k k

11 ASSUME TRUE FOR n = R z xZ

-
"
- 11 hrs 2 mins before 11:30 m.

oq= → Assume is 2K x 2h

i . time of death-_ 12:28am ( nearest min) .

ill PROVE TRUE FOR n = k -11 Imark -

. Identifying ODE

to get 2kt
'
x 2kt

"
= 2 . 2K x 2. 2h

TT .

- iI÷÷:÷÷:::÷:
2 (mark '

- correct solution .

÷÷÷÷÷÷÷÷÷÷÷÷¥÷÷ : ÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷÷i:÷
.

IV . Thus proven toe by mathematical Lewton light passing through slab.

at t = 1cm , if 114 is absorbed
,
then X -- ¥

(b) Also worth noting: x co) = I Choo's . light passed
.

t= time (hrs) now,

g-(t) = Temperature at time t (OC) DX = -
ux

IE

It is a first order ODE

IT in 1×1 = -Rt c- C
-

= - K

Ot t
decrease in temperature. t=0

,
X =L

-
Et

X = e

-

-

. mathematically finding K . e = ' ,
X = Z

,

DI = -R (T - 20) where ambient 7=209 P 34 = e
- K

at (given)
- k= int# /

solving ODE , inspection
-

'

. x = e
thIII

in (T - 201 = -Rtt (

(et t = 0 be at 11:30am
,
-1=24 -5°C now we want to fend when It. absorbed

in14.51 =L go 99% passes .

- rt- 'n ) TI.ge/ o.gg = et 'n'¥1

Into -991 = t try¥1
now at t -- I C 12:30pm) ,

-1=24 t = 0.035 em ( 3d p) .

-"'¥

÷÷÷÷÷÷÷÷



④

At least two: P (X22)

where DC = number of people with same

birthday .

= PLZ) a- D.(3)t . . . + PC-25)

easier to consider the complement :

PC x 22) = I - P (X L2)
,
or

PCA) = c - P ( A
')

AC → no two people share the same

birthday .

Total number possibilities = 365£ (permutations)

AC = 365 ! I
-

(365-25)!
= 365
340!

Hence ;

PCA') = 3651--340! 3652
>

= o . 4313 -

now ,

PCA) = I - PCA')

÷÷÷÷÷÷÷÷÷÷÷÷÷÷i!I mark '. correct solution


