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Problem 1 (HL may 2025 ! ) [ /5 marks |
. log2(2) 12

12 log,(2) =12 logj(x) = Toma(@) [1]

Hence solve loga(z) =8 — 12 log,(2) < loga(z)=8— %

& logd(z) — 8loga(z) +12=0
A=64—-4x12=16 j10g2($)2%220r6 =zr=4orz =064

Problem 2 (HL may 2025 ! ) [ /7 marks |

(a) 4—3cos(2z) =4—3(1 — 2sin*>@)) =6sin?(z) + 1

(b) Hence 4—3008(494—2%) —QSin(29+%) =-2, for0<O<mw

& 6sin2(40+ ) +1-9sin(20+5)=—2 , for0<O<r
3 3

& 6sin2(40+27) —9sin(20+5)+3=0 , for 0<O<m
A=(-92—4x6x3=9 =Ssin(20+ ) =2"2=2or1 , for0<O<n
T T 27 T
:>29+§:§Or?,0r3
¢20:00r§,0r%
=10c{0,5, 7} |
Problem 3 (HL may 2025 !)b [ /5 marks |

(a) (i) 2( . )Z( 1 )‘:) 0 37;!)!7*! = (n—r—T)!('r—O—l)!

2(n—r—1)! 7! 2 1

DR R TR i T H o Sl iy

S2(r+1)=n—r
S n=3r+2

(i) 7( - ) B 2( . > 7w r+7f>!!<r EDINO Enr!)!r!

7 _(n—r4+DI(r—1)!  n-—r41
2 (n —r)lr! - r

=

S Tr=2n—-2r+2< 9r—2=2n

(b) The question was missing !



Problem 4 (SL may 2025 !) [ /7 marks |

The following diagram shows a non-right angled triangle ABC

6v2

AB=5 BC=6y2 ACB=¢ and BAB=20  where 0<§<12.

(a) Using the sine rule: Sing)(e) = Sig\(j;) =6+/2sin(0) = 10cos(#)sin() = | cos § = ¥

(b) Hence sin(@)z,/l—(%)QZ\/l—;—i: g

Point D is located on [AC] such that the area of triangle BCD is 6+/14.

. 1 : 1
(c) Area of triangle BCD=;DC x BC sin(#) =6y/14 =5DC x 61/2= | DC =2/7

Problem 5 (HL Nov.2020) [ /5 marks |

Consider the complex numbers z, = cos111—27r+isin111—27t and z, = cos%+isin%.

(@ () Find j—;:C;S((le:)):cis(gw_éw):ds(l’;w):cos(%)ﬂsin(%ﬂ):@(—lﬂ')

" . Z -1 . /9 _ . 3 .
(i)  Find Z—z :(z_;) = (Cls(ﬁﬂ)) 1 CIS(_ZF) = @(*1 —i) 3]
1
(b) O, 2 and 23 are represented by three points O, A and B respectively on an
Z Z
Argand diagram. Determine the area of the triangle OAB. A:% . g\/? :% [2]




Problem 6 (SL may 2025 !) [ /18 marks |

(a) b="F=[§

(b) a~[23m]
(c) d=2222 =[45m

(d) H(4:30)=6.8=2.3sin( (4.5 — ¢)) +4.5=6.8 = sin(£(4.5—¢)) =1
= %(4.5 —c)=5=>45-¢)=3
-
(e) H(12)=23sin(Z(12—3))+4.5=2.3 sin(%(%) +4.5=2.3sin(17) +4.5=[2.874m |

(f) As the period is 12hours, we first find the solutions of H(t)=h

with H(t)=23sin(E(t—3))+4.5 and h=5

‘t]"\‘tQ“‘\“‘t:f\“‘t‘l‘\‘

5 10 15 20
1.91853 7.0814 3.9185 19.0815

We find ¢; =2.35905h, to=6.64095h, t3=14.359h, t4=18.641h

Then H(t) > h for t € |t1,t2[U]ts, ta] that is during to — 1 + ta — ¢35 =2 x 5.16294 =] 10.326 h



Problem 7 (HL Nov 2024) [ /8 marks |

The following diagram shows two points A and B such that OA =a, OB=5b.

B

The point P lies on (AB) so that AP=AAB where 0 <A< 1.

(a) Show that OP =(1-A)a-+4b. 1]

1
Itis given that |a| =1, |b| =2 and a-bzz

(b) Inthe case that OP is perpendicular to AB, find the value of A. [71

(a) OP=0A + AP =G+ \MAB=a+ A(OB — OA)=d + \(b — @)

(1—Na+Ab

(b)) OP LAB < OP-AB=0 < ((1—-\)a+Ab) - (b—d)=0

& (1=Na-b+Ab-b—(1=Nd-d—\a-b=0
& (1=20)a-b+ A2 — (1—N)|a@|2=0
& (1-20) 7+ 22— (1-\)=0
<:>1

1 -3 9 1
TSI HA=0 e 20



