Advanced Mathematics 2 (F6) 2024 Examination

Below are detailed, step-by-step solutions for Section A and Section B of the Advanced
Mathematics 2 (F6) 2024 paper. Each question is broken down systematically with

clear calculations and explanations.

Section A (60 Marks)
Question 1: Probability and Combinatorics

(a) Binomial and Normal Approximation

« Given: Fair coin tossed 9 times.

= Binomial Probability (Exact):

P2<X<5)= i (i) (%)9 UL (3)5;2{2} ) o 0.8203

= Normal Approximation:

o Mean p = np = 4.5, Varianceo” = npg = 2.25.

o Continuity Correction:

15— 4.5 5.5 — 4.5
T oz« u) ~ P(~2 < Z < 0.6667) ~ 0.T:

H < < 5.5) =
P(1.5 < X < 5.5) P( TE TE

(b) Probability of Rusted Pins

= Office Pins: 48 total, % rusted — 16 rusted.
= Optical Pins: 60 total, i rusted — 15 rusted.

« Probabilities:

g con 160
= (i) Rusted office pin: {53 =

5
108 — 36

= (iii) Rusted pin or office pin:

e

o (i) Rusted optical pin:

16 +15+ (48 —16) 63 7T

108 108 12



(c) Escort Selection

- Total Ways: (lﬁuj — 210.

= Including a Particular Policeman: (3) — 126.

Question 2: Logic and Propositional Calculus

(a) Truth Tablefor (p v q) — p= (—p A —q) vV p

p q pVg
T T T
T F T
F T T
F F F

Conclusion: Both expressions yield identical truth values, proving logical equivalence.

(b) Simplificationof ~ (p v q) vV (—p / q)

= Apply De Morgan's Law:

(pvg)—p

T

T

F

~(pvae)=-phq

= Final Simplification:

(—pA—q)v(—prg)=-pr(-gVvg)=—p

(e —q)Vp



(c) validity of Argument

= Premises:
1. Remedial classes — Understand lessons.
2. Understand lessons — No failure.
3. Failure occurred.
= Conclusion: Mo remedial classes.
= Analysis:
o Let R, U7, F represent premises.
o R—= UL — —F F.
= By contrapositive: F' — —U — —H.
o Valid.

= Vectors:

AB—OB - OA— —4i 16§ —4k, AC — —6i +Tj+k
« Dot Product and Magnitudes:

AB-AC  24+42-4

= ~0.793 — # = 37.6"
AB|.|AC| V6886

cosfl =

(d) Area of Parallelogram

= Cross Product:

i j
axb=4 9 —6|=(—18+30)i — (—8 + 18)j + (20 — 27)k = 12i — 10j — Tk
3 5

la % b| = +/T44 + 100 + 49 = /293 ~ 17.12



Question 4: Complex Numbers

(a) solve 3m + 10ni + 5n = 13 + 20¢
= Equate Real and Imaginary Parts:
Jm+in=13, 1n=20 —m n=2,m=1
(b) De Moivre's Theorem for tan 46
- Using (cos@ + isinf)* = cos 46 + isin 46:

4tanf — 4tan® @

tandd =
1—6tan’f + tan’@

(c) Circle Equation | :;i| —4
« Letz = x + iy
(z—2)2+y?=4y/z2 + (y + 3)?

Squaring and simplifying yields a circle equation.

(d) Magnitude of (—3 — 2i)"
+ Result:

(~3—20)"| = | -3 —2i[" = VI3" — 1372

Section B (40 Marks)

Question 5: Trigonometry

(a) Simplify 1/@

+sin 2
» |dentity:

1—sin28  (cosf — sinf)*
1+sin28 (cosf +sinf)?

:F:

cosf—sinf| ‘1 — tan 3

cosf+sinf| |1+ tanf

(b) General Solution of sinf + /3 cosf — 1

- Rewriteas Rsin(f + a) = 1:

¥ T m
— - — :> — _— = —
R=2a 3 8 =2nm s t3



(c)Solvetan ! 3a + tan ' a =

=

» Formula:

Ay ™ 1
t -t = — = — = U,
an ( ) 1 — 3 0.333

Question 6: Algebra and Matrices

2
(a) Inequality EIZ_J’ETE__QE <0

- Factor:
(x+2)(x — 1)
0
(z—3)(z+1)
« Critical Points: z = —2, —1.1, 3.
- Solution Intervals: (—2, —1) U (1, 3).
(b) Determinant Proof
= Vandermonde Determinant:
1 1 1
b c|=(b—a)lc—a)lc—b)
al B &2

(c) Matrix Inverse

1 2 1
« Ford=1(-1 3 2 |:
2 1 -3

(d) Solve System Using Inverse

—1
« Solution: X = A 'B = ( 0 )
2



Question 7: Differential Equations
(@) solve (1 +22)% +1+4y* =0

= Separate Variables:

dy dx

— — tan 'y = —tan 'z + C
1+ 42 1+ x? Y

Giveny(0) = 1,C =

s

(b) Curve Equation with Slope Proportional to z? +1

= Differential Equation:

k
Using points (3, 0) and (0, 36), k = —3,C = 36.



(c) Temperature Cooling
+ Solution:

y(t) = 63e % +33(1 — e %) — y(30) = 33.00°C

Question 8: Conic Sections
(a) Ellipse Equation

- General Form: %: + g; =1
- Using Points (3,2)and (1, 6):

Solve for @ and b.

(b) Polar to Cartesianr = Lﬂ

5—3 cos

« Substitute 7 = 4/ + y*,cosf = Z:
br — 3z =16 — bHy/z? +y? =3z + 16
(c) Tangent to Hyperbola

« Differentiate implicitly:

2r  2yy , bz
2 r VTV gy
Tangent line at (z;, y; ):
LT WY 4

a? b2
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