Extra revision part 2 [39 marks]

1. [Maximum mark: 5] 24N.2.AHL.TZ0.5
Consider the function h(z) = log;, (4:132 —rT 4 r— 1),
wherex € R.

Find the possible values of 7. [5]
Markscheme

METHOD 1

recognition that 422 — rx +r — 1 mustbe greater than zero (seen
anywhere) R1

(discriminant =) (—T)2 — 4(4) (7“ — 1) (: r? — 167 + 16)

(seen anywhere) (A1)

1.07179. .. (: 8 — 4\/§> AND
14.9282. .. (: 8 + 4\/§> (seen anywhere) (A1)

recognition that discriminant ofdx? — rx + r — lislessthan zero
M1)

1.07 <r<14.9 (8—4\/§<r<8+4\/§) A1

Note: Accept 1. 08 < r < 14.9.

METHOD 2

recognition that 422 — rx +r — 1 mustbe greater than zero (seen
anywhere) R1



EITHER

minimum when

T=3g = <y:> 4(%)2 —r(%) +r—1 <> O) (A1)
attempt to solve their inequality for ¢ (must be in terms of 7" and r2)

OR

2 2
z<l=r>2lorz>1l=r<iL g

2_
attempt to find local minumum AND local maximum of » = 4§_11

THEN

('r >) 1.07179. .. (: 8 — 4\/5) AND
(r <) 14.9282. .. (: 8 + 4\/5) (seen anywhere) (A1)

1.07 < 7 < 14.9 (8—4\/§<r<8—|—4\/§> Al

Note: Accept 1. 08 < r < 14.9.

[5 marks]

[Maximum mark: 8]

M1)

M1)

24M.1SL.TZ1.4

Points A and B lie on the circumference of a circle of radius 7 ¢m with centre

at O.

The sector O AB is shown on the following diagram.The angle AOB is
denoted as @ and is measured in radians.



diagram not to scale

rcm

reim
@)

The perimeter of the sectoris 10 cm and the area of the sectoris 6. 25 cm?.

(@)  Showthat4r? — 207 + 25 = 0.
Markscheme

2r+r0=10 a1
320 =6.25 M1
attempt to eliminate @ to obtain an equation in 7 m1

correctintermediate equationin 7 Al

10—2r=2> or 12 —2=25 or 37r2( —2) =6.25

OR 1.25 + 2r? = 10r
472 —20r+25=0 46
[4 marks]
(b) Hence, or otherwise, find the value of 7 and the value of 6.

Markscheme

attempt to solve quadratic by factorizing or use of formula or completing
the square M1)

(4]

(4]



(2r—5)°=00Rr r= 0

2041/ (—20)°~4(4) (25) (_ 20i\/m)
o 8

— 32
r=5 A1

attempt to substitute their value of 7 into their perimeter or area equation

M1)

. 10-2(3) orf —
6 = —5y=orf

2

o o

25

2(3)°

oot

06=2 m

[4 marks]

[Maximum mark: 5]
Consider a geometric sequence with first term 1 and common ratio 10.

S, is the sum of the first 2 terms of the sequence.

(@) Find an expression for Sy, in the form anb_l ,where

a, be Z*.

Markscheme

S, =101

(a =10,b=9)
[1 mark]

(b) Hence, show that

Si+ 82+ S5 +...+ 8, = UL

24M.1SL.TZ1.6

(1]

(4]



Markscheme

METHOD 1

S1+ Sy +S35+...+95,

_ 10-1 102-1 10"-1
=+t W

_ 2_ 3_ n__
_ 10—-1410 1—1-1% 14...410"-1 OR

9(10-1+10°—1+10°—1+...410"—1)
81

attempt to use geometric series formula on powers of 10, and collect —1's
together m1

10(10"—1)

10 +10% 4+ 10° + ... + 10" = —;—<— and
~1-1-1...=-n M

oon-y 9(10(118111—1) )—9n
= T or —— "

Note: Award A7 for any correct intermediate expression.

_10(10"—1)—9n
81

METHOD 2

attempt to create sum using sigma notation with Sn m1

101 (_ 1 s10i _ 3
i§1 ? ( 9<i—110 i§11>)



n . n
'gl]_oz — 10(1%—_1) A1

n
l=n m
i—1

_ 1 (10(10"-1) 1 ( 10(10"—1)—9n
= g(—g n) OR g( 5 A1

10(10"—1)—9n

= 81 AG
[4 marks]
[Maximum mark: 4] 24M.1SLTZ2.2
Solvetan (2 —5°) = 1for0°< x < 180°. [4]
Markscheme

tan ' 1=45" orequivalent (A1)

attempt to equate 22 — 5° to theirreferenceangle  (M1)

Note: Do notaccept2z — 5° = 1.

2z —5°=45",(225")
x=25",115"  A1A1

Note: Do not award the final A7 if any additional solutions are seen.

[4 marks]



[Maximum mark: 5] 24MASL.TZ2.3
(a) Solve3m?2 + 5m — 2 = 0. (3]

Markscheme

valid attempt to solve a quadratic equation (factorising, use of formula,
completing square, or otherwise) M1)

(3m —1)(m +2) =0 OR m = =2Vt ‘625+24 (or equivalent)
(A1)

m = %, m=—-2 A1
[3 marks]

(b) Hence or otherwise, solve 3 X 9 -5 x 3* — 2 = 0. [2]
Markscheme

setting their m-value(s) = 3% OR recognising a quadraticin 3*  (M1)
32 =1 (0r3 = -2) R 3x (37)? +5x 3" -2=0

r=—-1 A

Note: Award the final A7 if candidate’s answer includesz = —1 and
x = log, (—2).AwardA0 if other incorrect answers are given.

[2 marks]

[Maximum mark: 12] 24MASLTZ2.7



Alex only swims in the sea if the water temperature is at least 15 ° C. Alex goes
into the sea close to home for the first time each year at the start of May when
the water becomes warm enough.

Alex models the water temperature at midday with the function
f(z) = a sin bz 4 cfor0 < & < 12, where & is the number of months
after 1stMay and wherea, b, ¢ > 0.

Thegraphofy = f(a?) is shown in the following diagram.

20

184/ N\

4 \

161/ \

14 \ /

12 \\ .l/

10 N~

Temperature C

0 2 4 6 8 10 12
Months after 1st May

II

(a) Show thatb = 5

Markscheme

12b=2n OR (b=)22 OR 12= 2 4

(1]



b= AG

Rl
6

[1mark]
(b) Write down the value of
(bi) a;

Markscheme

a=5 A1

[1 mark]
(bii) c.

Markscheme

c=15 a1

[1 mark]

Alexis going on holiday and models the water temperature at midday in the sea

at the holiday destination with the function g(m) = 3.5 sin %a} + 11,
where ) < & < 12 and x is the number of months after 1st May.

(@ Using this new model g(x)

(ci)  find the midday water temperature on 1st October, five months

after 1st May.

Markscheme

attempt to substitute £ = 9 into g(m)

(1]

(1]

(3]



g(5) = 3.5 sin 2 + 11

. bon 1

S1n B — 92 (A1)

9(5) =3.5x 3 +11
g(5) =12.75(=51) a
[3 marks]

(cii)  show that the midday water temperature is never warm
enough for Alex to swim. [3]

Markscheme

METHOD 1 (finding maximum temperature)

considering the maximum value of SIn %w(: 1) orR g/(z) = Oat
maximum

OR maximum = vertical shift + amplitude (may be seen on a graph)
M1)

Jmax = 3.5+ 11 OR %-3.5cos (%m)zo ORx =3

Jmax = 14.5 A1

14.5 < 15 (hence the midday water temperature is never warm enough
for Alexto swim) R1

Note: Do notaward the R mark unless the previous marks been awarded
(Do not award M1AO0RT or MOAORT).

Worded conclusions are acceptable for the R1, as long as the reasoning is
clear that the water does not reach 15°, so not warm enough for Alex.



METHOD 2 (working with inequality)

3.5sin (Fo)+11>15

i (& 8
s1n(6:1:>27 A1

sine values can never be greater than 1 (hence the midday water
temperature is never warm enough for Alex to swim) R1

Note: Do not award the R mark unless the previous marks been awarded
(Do not award M1A0RT or MOAORT).

If candidate works with an equation throughout, the M7 and A7 may be
awarded, if appropriate. A correct inequality is required for the RT to be
awarded.

[3 marks]

(d) Alex compares the two models and finds that

g(gj) = 0. 7f(:13) + @.Determine the value of g. [3]
Markscheme

EITHER

attempttofind 0. 7f(xz) OR 0.7f(z) +q M)

0.7f(xz) =3.5sin gz + 10.5 OR

0.7f(z) +q=3.5sin +z +10.5+ qOR10.54 ¢ = 11
(A1)



OR
attempt to find 0. 7f(w) for a particular value of M1)

egmaximum20 X 0.7 =14 ()
THEN
q=0.5 a1

[3 marks]
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