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Markschemes

SPM.1.SL.TZ0.8

a.

F(x) =x2+2x—15 (M1)AT

[2 marks]

b. correct reasoning that f’ (x) =0 (seen anywhere) (M1) x?+2x—15=0

valid approach to solve quadratic M1 (x—3) (x+5), quadratic formula

correct values forx 3, -5 correctvaluesforaandb a=-5andb =3 AT
[3 marks]
c.i. y [1 mark]
M
204
10+
| ' > X
-10 10
=201
ATl
c.ii. first derivative changes from positive to negative at x =a A7

so local maximumatx=a AG [T mark]

d.i. f" (x) =2x+2 A1 substituting their b into their second derivative  (M1)

£ (3)=2x3+2 f(b) =8 (A1) [3 marks]

d.ii. f" (b) is positive so graph is concave up ~ R7 so local minimum atx =b AG
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e. normalto f atx =aisx = -5 (seen anywhere)
attempt to find y-coordinate at their value of b f(3) = -10
tangent at x = b has equation y = -10 (seen anywhere)

intersection at (-5, -10) p =-5and g = -10
SPM.1.SL.TZ0.9

a.

attempt to use quotient rule (M1)

correct substitution into quotient rule

5kx( i) — kInSx
5x

f(x) = (kx)z

(or equivalent) Al
k — kln5x +
= W, (k ER ) Al

1 —In5x

- fex? AG
[3 marks]
b. f(x)=0 M1 %‘ =0 InSx=1 (A7) x=: A1 [3marks]
X
c. f(x)=0 M1 21“}5;“3_3 =0 In5x =§ AT 5, — e; Al
3
so the point of inflexion occurs at x = %ei AG [3 marks]

d. attempt tointegrate (M7) y =In5x = ? —& f“l‘(ﬂdx = ifudu (A1) EITHER
X X X

u2 3 3 2
=— AT 7 212 OR _ (Im5x)"
2k so -~ [udu=|% AT 2k A1
kq 2]

12 13 THEN =1(2-1) =3 a1

s} Se, (nsx)* |° AT 2k(4 ) 8k
O ] =T

: :
setting their expression for area equal to 3 M1 % =3 k= % A1 [7 marks]

18M.1.SL.TZ2.T_1

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.
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Scores in physics test (p)

0 T | | T | T | |
[0 20 30 40 50 60 70 80

Scores in mathematics test (m)
(A1)(AT7) (C2)

Note: Award (A7) for mean point plotted and (A7) for labelled M.

[2 marks]

b.

straight line through their mean point crossing the p-axis at 5+2  (AD(ft)(A1)(ft) (C2)

Note: Award (A7)(ft) for a straight line through their mean point. Award (A7)(ft) for a
correct p-intercept if line is extended.

[2 marks]

c. point on line where m = 20 identified and an attempt to identify y-coordinate  (M17)

10.5 Follow through from their line in part (b).
19M.1.SL.TZ2.T_2

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

y =155x —80 (A1)(A1) (C2)

Note: Award (A7) for 15.5x; (A1) for —80. Award at most (A7)(A0) if answer is not an
equation. Award (A0)(AT)(ft) for y = —80x + 15.5.

[2 marks]

123/296



"M
400

300

200

100

Oxygen consumed, ml

W

40

-100 -

Temperature, C

Award for a straight line using a ruler passing through (20, 230); for
correct y-intercept. If a ruler has not been used, award at most

c. a=10 b =30 Accept [10, 30] or 10 < x < 30.

18M.1.SL.TZ1.T_15

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

[-2,00[ or [-2,00) ORf(x) > —20ory> —20R-2< f(x) <o (A1)(A1) (C2)

Note: Award (A7) for -2 and (A1) for completely correct mathematical notation, including
weak inequalities. Accept f > — 2.

[2 marks]

b. -1and1.52(1.51839..) (A1)(A1) (C2)

Note: Award (A7) for -1 and (A7) for 1.52 (1.51839). [2 marks]

c. x< —1,x>152 OR (—o0, —1) U (1.52,0). (A1)ft)(AT)(ft) (C2)

Note: Award (A7)(ft) for both critical values in inequality or range statements such as
x< —1,(=00, —1),x > 152 0r (1.52,00).
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Award the second for correct strict inequality statements used with their critical
values. If an incorrect use of strict and weak inequalities has already been penalized in
(a), condone weak inequalities for this second mark and award

17MA.SL.TZ2.T_4

b.

6= —3(2)+cOR(y—6)= —3(x—2) (M)

Note: Award (M1) for substitution of their gradient from part (a) into a correct equation
with the coordinates (2, 6) correctly substituted.

y=—-3x+12 (ADF) (C2)

Notes: Award (A7)#t) for their correct equation. Follow through from part (a).
If no method seen, award (A1)(A0) for y = — 3x.

Award (A7)(A0) for —3x + 12.

[2 marks]

c. 0=-3x+12 (M1)
Note: Award (M7) for substitution of y = 0 in their equation from part (b).
(x=)4 (A)(f) (C2)

Notes: Follow through from their equation from part (b). Do not follow through if no
method seen. Do not award the final (A7) if the value of x is negative or zero.

[2 marks]

17N.1.SL.TZO.T_10

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

Units are required in parts (a) and (c).

EB 1.2

sin53° sin7°

(M1)(A1)

125/296



Note: Award (M7) for substitution into sine formula, (A7) for correct substitution.

(EB =) 7.86 mOR786 cm (7.86385 ... mOR786.385 ... cm) (A1) (C3)
[3 marks]

b. 34° (A1) (C1) [1mark]

height

c. Units are required in parts (a) and (c). sin34° = 7.86385 ...

(M1)

Award for correct substitution into a trigonometric ratio.
(height =) 440m 440 cm (439741 .. m 439.741 ... cm)

Accept "BT" used for height. Follow through from parts (a) and (b). Use of 7.86
gives an answer of 4.39525....

19M.1.SLTZ2T. 9

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

12
tanB = r (A1)(M1)

Note: Award (A7) for 12 seen, (M1) for correct substitution into tan (or equivalent).
Accept equivalent methods, such as Pythagoras, to find BC and correct substitution into

other trig ratios. If tan™! ( 1976) seen award (A0)(M1)(A0).

53.1° (53.1301...°) (A7) (C3)

Note: If radians are used the answer is 0.927295...; award at most (A7)(M1)(AO0).
[3 marks]

b. 30sin70° + 4 (M1)(M1)

Note: Award (M17) for sin70° = % (or equivalent) and (M17) for adding 4.

32.2 (32.1907...) (m) (A1) (C3)

Note: If radians are used the answer is 27.2167...; award at most (MI)(M1)(AO0). [3 marks]

EXN.1.SL.TZ0.1

*This sample question was produced by experienced DP mathematics senior examiners to aid
teachers in preparing for external assessment in the new MAA course. There may be minor differences
in formatting compared to formal exam papers.
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correct working (A1)
eg -5+ (8 -1)(3)

Ug =16 ATN2

[2 marks]

METHOD 1

fx = f3\/'x dx (A1)

attempts to integrate (M1)

fx=2x%+C =2xx+C Al
usesfl=3toobtain3=21%+Cand soC=1 M1

substitutes x = 4 into their expression for fx (M1)

so f4 =17 A1l

METHOD 2
4 4

'x dx = | 3 dx (A1)
[re ae= o

attempts to integrate both sides (M1)

34
fxi=2x2;, Al

fd-f1=16-2 M1

uses f1 = 3 to find their value of f4 (M1)
f4-3=16-2

so f4 =17 Al

EXN.1.SL.TZ0.2

* This sample question was produced by experienced DP mathematics senior examiners to aid
teachers in preparing for external assessment in the new MAA course. There may be minor differences
in formatting compared to formal exam papers.

METHOD 1
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21ln x- In 9=4
usesm In x= In x™ (M1)
In x2- In 9=4

usesln a- In b=1In % (M1)

X = et Al
x2=9e*=>x=/9%% x>0 Al

x=3e2 p=3 q=2 Al

METHOD 2

expresses4as4 In eandusesln xX=m In x (M1)
2Inx=2mn34+4ne Inx=In3+21Ine Al
uses2 In e=1n e?2andln a+1In b=1n ab (M1)

In x =1In 3e? Al

x=3e?2 p=3 q=2 Al

METHOD 3

expresses4as4 In eandusesm In x =In x™ (M1)
In x2=1In 3% +1In e* A1

usesln a+In b=1In ab (M1)

In x2=1n 3% e*

EXN.1.SL.TZ0.3

* This sample question was produced by experienced DP mathematics senior examiners to aid
teachers in preparing for external assessment in the new MAA course. There may be minor differences
in formatting compared to formal exam papers.

uses YPX=x=1 (M1)
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K>+ 7k+2+-2k+3k*=1

4k +5k+1=0 Al

EITHER

attempts to factorize their quadratic M1

k+14k+1=0

OR
attempts use of the quadratic formula on their equation M1
K = 5+45%-441 543
- 8 8
THEN

= .1 -1
k= -1, ” Al

rejects k = -1 as this value leads to invalid probabilities, for example, PX=2 = -5<0
R1
sok= -2 Al

4

Note: Award ROA1ifk = - i is stated without a valid reason given for rejecting k = - 1.

EXN.1.SL.TZO0.4

a.

*This sample question was produced by experienced DP mathematics senior examiners to aid
teachers in preparing for external assessment in the new MAA course. There may be minor
differences in formatting compared to formal exam papers.

EITHER

Uses Uy - U = Uz - Uy (M1)
5u1-8-u1 =3u1+8-5u1-8

6u; =24 Al
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OR

+
uses u, = % (M1)

u1+3u1+8

SU1'8= 5

3u; =12 Al

THEN
sou =4

b. d=8 uses S, = 22u; +n-1d Sn=38+8n-1 = 4n?
= 2n°

The final  can be awarded for clearly explaining that 4n? is a square number.

so sum of the first n terms is a square number

EXN.1.SL.TZ0.5

*This sample question was produced by experienced DP mathematics senior examiners to aid
teachers in preparing for external assessment in the new MAA course. There may be minor differences
in formatting compared to formal exam papers.

fegx=ax+Db-2 (M1)

fog2=-3>2a+b-2=-3 2a+b=-1 Al

gefx=ax-2+b  (M1)

gefl=5= -a+b=>5 Al

a valid attempt to solve their two linear equations for a and b M1

soa= -2andb =3 A1

[6 marks]

EXN.1.SL.TZ0.7

a.

*This sample question was produced by experienced DP mathematics senior examiners to aid
teachers in preparing for external assessment in the new MAA course. There may be minor
nces in formatting compared to formal exam papers.
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P=2x+2y (A1)
= 2x + 24 - x2 A1

so P=-2x%2+4+2x+8 AG

[2 marks]

b. METHOD 1 EITHER uses the axis of symmetry of a quadratic M1) x= - 22_2
OR forms % =0 (M1) Ax+2=0 THEN x = % Al

substitutes their value of x into y = 4 - x? (M1) y=4- %2 y = 175 A1

so the dimensions of rectangle ORST of maximum perimeter are % by 175 EITHER

substitutes their value of x into P = -2x* + 2x + 8 M) p_ . 212 +2l.4g OR
2 2

substitutes their values of x and y into P = 2x + 2y M1) p= 2% + 214—5

P = 12—7 A1 so the maximum perimeter is 12—7 METHOD 2

attempts to complete the square Ml p_ 9. %2 + 12_7 Al X = % Al
substitutes their value of x into y = 4 - x2 (M1) y=4- %2 y = 175 Al

so the dimensions of rectangle ORST of maximum perimeter are % by 175 pP= g Al
so the maximum perimeter is % [6 marks]

c. substitutesy =4 -x%into A = xy M1) A =x4-x2 =4x-x3 Al

[2 marks]

d. % 4 - 3x2 A1 attempts to solve their % =0 forx (M1) 4- 3x* =0

X

:>x=i=£ x>0 Al

V3 3
substitutes their (positive) value of x into y = 4 - x? (M1) — 4. 27 y = 8 Al
y V3 3
[5 marks]
_ 16 _ 1673
& A= 33 9
EXN.1.SL.TZ0.8

131/296



*This sample question was produced by experienced DP mathematics senior examiners to aid
teachers in preparing for external assessment in the new MAA course. There may be minor
differences in formatting compared to formal exam papers.

for example,

a reflection in the x-axis (in the line y = 0) A1
a horizontal translation (shift) 3 units to the left A1
a vertical translation (shift) down by 1 unit A1

Note: Award A1 for each correct transformation applied in a correct position in the
sequence. Do not accept use of the "move" for a translation.

Note: Award A1A1A1 for a correct alternative sequence of transformations. For example,

a vertical translation (shift) down by 1 unit, followed by a horizontal translation (shift) 3
units to the left and then a reflection in the line y = - 1.

[3 marks]

b. rangeis fx < -1 A1

Note: Correct alternative notations include | - 0, -1], (- o0, -1]ory < -1.

[1 mark]

c. -1-\y+3=x M1

Note: Award M1 for interchanging x and y (can be done at a later stage).
VyF3=-x-1=-x+1 Al y+3=x+1° Al

soflx=x4+12-3 flx=x?+2x-2 A1 domainisx < -1 Al

Note: Correct alternative notations include | - oo, -1] or ( - o, -1]. [5 marks]
d. the point of intersection lies on the line y = x EITHER x+12-3=x M1

attempts to solve their quadratic equation M1

2 —
forexample,x+2x-1=oorx=# x=-1;—f3 OR -1-yxF3=x Ml

2
A-xF3 =x?=22/xF3+x+4=x

substitutes 2¢/x + 3 = -2x + 1 to obtain -2x + 1 + x + 4 = x?
attempts to solve their quadratic equation M1

1++/1%-41-2 143 THEN x= -2,1 Al

forexample,x+2x-1=00rx='f X =

as x < -1, the only solutionis x = -2 R1
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so the coordinates of the point of intersection are -2, -2

Award if -2, -2 is stated without a valid reason given for rejecting 1, 1.

EXN.1.SL.TZ0.9

a.
*This sample question was produced by experienced DP mathematics senior examiners to aid

teachers in preparing for external assessment in the new MAA course. There may be minor
differences in formatting compared to formal exam papers.

attempts to find h0 (M1)
h0=0.4 cos0+1.8=2.2

2.2 (m) (above the ground) A1l

[2 marks]

b. EITHER uses the minimum value of costtt which is -1 M1 0.4-1+1.8(m)
OR the amplitude of motion is 0.4 (m) and the mean position is 1.8 (m) M1 OR

finds h't = - 0.4m sinmt, attempts to solve h't = 0 for t and determines that the minimum
height above the ground occursatt=1, 3, .. M1

0.4-1+1.8(m) THEN 1.4 (m) (above the ground) Al [2 marks]

c. EITHER

the ball is released from its maximum height and returns there a period later R1

the period is 2?“ =2 s Al OR attemptstosolve ht =2.2fort M1 cosmt=1
t=0, 2, .. Al THEN

so it takes 2 seconds for the ball to return to its initial position for the first time AG

[2 marks]

d. 0.4 cosmt+1.8=1.8+0.2yZ (M1) 0.4 cosmt=0.2,2 Cosﬂt:g Al

nm 7m

Tt = s (A1) Note: Accept extra correct positive solutions for Tt.
1 7
t= v 0t ?2 Al

Note: Do not award A1 if solutions outside 0 < t < 2 are also stated.

the ball is less than 1.8 + 0.2,/2 metres above the ground for % -i (s) 1.5 (s) A1
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e. attempts to find h't
recognizes that h't is required h't= -0.4m sinmt

attempts to evaluate their h'% h'% = -0.4m sing =0.2m/3 ms?

. 1
Accept equivalent correct answer forms where p € Q. For example, -gﬁ\/'s’.

19N.1.SL.TZ0.S_1

a.
valid approach (M1)

eg 11-5,11=5+d

d=6 ATl N2

[2 marks]

b. valid approach M1) eg u,—d, 5—-6, uy+ (3—-1)(6) =11
u = —1 A1 N2 [2 marks]

c. correct substitution into sum formula

eg 22(-1)+19(6), 2(-1+113) (A1) Sy = 1120 A7 N2 [2 marks]
21MA.SL.TZ21

a.

minor arc AB has length r (A1)

recognition that perimeter of shaded sector is 3r (A1)

3r=12

r=4 AT

[3 marks]

b. EITHER

6 =2n-AOB =2m-1 (M1)

Area of non-shaded region = %211 - 142 (A1) OR
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area of circle - area of shaded sector 16T - % X 1 X 42

area =16m-8 =82m-1

21M.1.SL.TZ2.2
attempt to subtract squares of integers (M1)
n+ 1% -n?
EITHER
correct order of subtraction and correct expansion of n + 12, seen anywhere ATAT

=n’+2n+1-n®> (=2n+1)

OR

correct order of subtraction and correct factorization of difference of squares ATAT

=(n+1-n)(n+1+n)(=2n+1)

THEN

=n+n+1=RHS AT

Note: Do not award final A7unless all previous working is correct.

which is the sumofnandn+1 AG

Note: If expansion and order of subtraction are correct, award full marks for candidates
who find the sum of the integers as 2n + 1 and then show that the difference of the squares
(subtracted in the correct order) is 2n + 1.

[4 marks]

19N.1.SL.TZ0.S_10

a.
B(a, 0) (accept B(q+1,0)) A2 N2
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[2 marks]

b.

Note: There are many approaches to this part, and the steps may be done in any order.
Please check working and award marks in line with the markscheme, noting that
candidates may work with the equation of the line before finding a.

FINDING a valid attempt to find an expression for a in terms of g (M1)
g(0) =a,p°+q=a a=qg+1 (A7)  FINDING THE EQUATION OF L,
EITHER

attempt to substitute tangent gradient and coordinates into equation of straight
line (M1)

eg y-0=f(a)(x—a),y=f(a)(x—(q+1))

correct equation in terms of a and p (A1) eg y—0= 1 (1 ) (x—a)
n(p
OR attempt to substitute tangent gradient and coordinates to find b
1 —
eg 0= os(a)+b b=iry (A1

THEN (must be in terms of both p and q)

1 q+1

1
y=ir(x—q-1),y = -4 AT N3

Note: Award A0 for final answers in the form L; = ﬁ (x—q-—-1) [5 marks]
c.

Note: There are many approaches to this part, and the steps may be done in any order.
Please check working and award marks in line with the markscheme, noting that
candidates may find g in terms of p before finding a value for p.

FINDING p valid approach to find the gradient of the tangent  (M1)

eg mm; = —1,—%,—ln(l),—i= !

1 1
- 3 np 1“(5)
ln(§>

correct application of log rule (seen anywhere) (A7)

g ln( 1 ) _1} — (In(1) =n(3)) correct equation (seen anywhere) A1

eg Inp=In3,p=3 FINDING ¢

correct substitution of (-2, —2) into L, equation (A1)

eg —2=(lnp)(-2)+qg+1 q=2Inp-3,q=2In3-3 (seen anywhere) AT
FINDING L; correct substitution of their p and g into their L, (A1)

y=—(x- (2n3-3) —1)
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_ 2In3-2

_ 1 _ -1
y—m(x 21n3+2),y—]n3x =

Award for final answers in the form L; = % (x—2In3+2).

19N.1.SL.TZ0.S_2

a.
q=>5 AT N1
[1 mark]

b. valid approach M1) eg (18+10+5) —30, 28—25, 18+ 10—n =25

n=3 AT N2 [2 marks]

c. valid approach for finding m or p (may be seen in part (b)) (M1)

eg 18-3,34+p=10 m=15, p=7 ATAT N3 [3 marks]
19N.1.SL.TZ0.S_3

a.

valid attempt to substitute coordinates  (M71)
eg g(—-1) =8

correct substitution (A1)

eg (-1)*4+b(-1)+11=8 1-b+11=38
b=4 AT N2

[3 marks]
b. valid attempt to solve  (M1) eg (x2 + 4x + 4) +7, h= _74, k=g(-2)

correct working Al eg (x+2)%+7 h=—=2, k=7

translation or shift (do not accept move) of vector ( _72 ) (accept left by 2 and up by 7
) ATAT N2
[4 marks]
21M.1.SL.TZ2.5
a.

Inx2-16=0 (M1)
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e =x2-16=1

x>=17 OR x = +I7 (A7)

a =17 AT

[3 marks]

b. attempt to differentiate (must include 2x and/or — 16) (M1)
o 2x . . . . . 1 2x l

f'x == A1 setting their derivative = - M1 —— ==

x%-16 = 6x OR x?-6x-16 = 0 (or equivalent) AT

valid attempt to solve their quadratic (M1) x=28 AT

Note: Award A0 if the candidate’s final answer includes additional solutions (such as

x= —2, 8).
21M1.SL.TZ2.6
METHOD 1
attempt to use the cosine rule to find the value of x (M1)
100 = x? + 4x? - 2x2x3 AT
2x% =100
x*=50 OR x =50 =52 AT
attempt to find sin C (seen anywhere) (M1)

A 2
sin? C +% =1 OR x2+ 3% = 4% or right triangle with side 3 and hypotenuse 4

SIS

(A7)

. A
sin C =

Note: The marks for finding sin C may be awarded independently of the first three marks
for finding x.

correct substitution into the area formula using their value of x (or x?) and their value of
sin C (M1)
A=1x5yZx10yZx Y or A4=1xy50x2y50 x ¥

V7 Al

A=2
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attempt to find the height, h, of the triangle in terms of x
2 2
R +3x" =x2 OR K+ 3x =102 OR h=Yx

equating their expressions for either h? or h

2 2
2.3, _102.°3 255 _ 7 .
XT-ox = 10 X OR flOO X=X (or equivalent)

x2=50 OR x =50 =5yZ

correct substitution into the area formula using their value of x (or x2)

1 7 1 7
A=1x2y50x Y50 OR A=12x5/2V5.2
_ 25V7
A==
21M1.SL.TZ2.7
a.
evidence of median position (M1)

40 students

median = 14 (hours) Al

[2 marks]

b. recognizing there are 8 students in the top 10% (M1)

72 students spent less than k hours (A1) k =18 (hours) AT [3 marks]
c. 15 hoursis 60 students OR p =60-4 (M1) p =56 AT

21 hours is 76 students OR ¢ =80—-76 OR ¢q=80—4—-56—16 (A1)

q=4 AT [4 marks]

d. 20 of the 80 students OR % spend more than 15 hours doing homework (A1)
% = % OR ix 320 OR 4x20 (A1) 80 (students) AT [3 marks]

e.l.
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only year 12 students surveyed OR amount of homework might be different for different
year levels

e.ii. stratified sampling OR survey students in all years

19N.1.SL.TZ0.S_4

a.

valid approach (M1)

11!
eg 11-a=9, 91 (11-9)!
a=2 AT N2

[2 marks]

b. valid approach for expansion usingn =11 (M1)
eg ( 17,1 )xll_r3r, allp® +< 111 )alob1 +< 121 )agb2 + ..

evidence of choosing correct term AT - < 121 >32, < 121 >x932' < 191 >32

correct working for binomial coefficient (seen anywhere, do not accept factorials)
Al

11

eg 55, ( 5 >=55, 55x3%, (55x9)x%, L2Xxg 495 AT N2

2><9

Note: If there is clear evidence of adding instead of multiplying, award A7for the correct
working for binomial coefficient, but no other marks. For example, 55x° x 3% would earn
MOAOAITAO.

Do not award final A7for a final answer of 495x°, even if 495 is seen previously. If no
working shown, award N7 for 495x°.

[4 marks]

19N.1.SL.TZ0.S_5

a.

correct substitution into b% — 4ac (A1)
eg (5k)*-4(2) (3K +2), (5k)*—8(3K*+2)
correct expansion of each term AT

eg 25k* —24k* — 16, 25k* — (24k” + 16)



k* —16 AG NO

[2 marks]

b. valid approach M1 eg f’(x) >0, f’(x) >0

recognizing discriminant <0 or <0 M1 eg D<0O0, k*-16<0, k* <16
two correct values for k/endpoints (even if inequalities are incorrect) (A7)

eg k= +t4, k< —4 and k>4, |k| <4 correctinterval A1 N2
eg —4<k<4, -4<kg4

Note: Candidates may work with an equation, then write the intervals with inequalities at
the end. If inequalities are not seen until the candidate’s final correct answer,

may be awarded.

If candidate is working with incorrect inequalitie(s) at the beginning, then gets the

correct final answer, award or or in line with the
markscheme.
21M.1.SL.TZ2.8
a.
6 +6 cos x =0 (or setting their f'x = 0) (M1)
cos x= -1 (orsin x =0)
X=Tm x=3T ATAT
[3 marks]
3
attempt to integrate [ 6 +6 cos x dx M1)
T
=6x+6 sin 2" ATAT
substitute their limits into their integrated expression and subtract (M1)
=18m+6 sin 3m-6T+6 SN T _ g3 4+0-6mr+0 = 18m-6T AT
area = 12m AG [5 marks]
c. attempt to substitute into formula for surface area (including base) (M1)
m2? + w2l = 127 (A7) Amt2nl=12n 2nl=8m |_4 AT
[3 marks]
d. valid attempt to find the height of the cone (M) e.g. 2% + h® = their I
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h=yTZ =23
1

attempt to use V = %m‘zh with their values substituted 51122\/'1'2

4
volume = —— = —— =

T9N.1.SL.TZ0.S_6

METHOD 1 - FINDING INTERVALS FOR x

4cos(3) +1>2yZ+1

correct working (A1)
X _ s V2
eg 4cos; =242, coss >~
recognizing cos_lg = % (A1)
one additional correct value for ’2—5 (ignoring domain and equation/inequalities) (A1)
T 7 o 9 o 157
eg _1;7;315 ITI _45:T
three correct values for x ATAT
eg I 7TOM
9 27273
valid approach to find intervals (M1)
eg
N

correct intervals (must be in radians) ATAT N2
T 7 o
0<x< T <x< -

Note: If working shown, award A7A0 if inclusion/exclusion of endpoints is incorrect. If no
working shown award NI1.

If working shown, award A7A0 if both correct intervals are given, and additional intervals
are given. If no working shown award NT.

Award AOAO if inclusion/exclusion of endpoints are incorrect and additional intervals are
given.

METHOD 2 - FINDING INTERVALS FOR JZ—C
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4cos§+1>2\/2+1

correct working (A1)

x x V2
eg 4cos§ =22, cos > -

recognizing cos_l‘/%Z

o . X . . . . . o .
one additional correct value for 5 (ignoring domain and equation/inequalities)
n 7w o 9m o 15m

eg __P _P315 IT) _45 JT

X
three correct values for 5

valid approach to find intervals

€g
'\\ //"—'\\
T In Yn
4 F RSN \

. X
one correct interval for 5

x n 7n x 9
°9 0<3<2%¥ <<%

correct intervals (must be in radians)

T 7n Bl
O<X’<E, 7<X<7

If working shown, award if inclusion/exclusion of endpoints is incorrect. If no
working shown award
If working shown, award if both correct intervals are given, additional intervals
are given. If no working shown award
Award if inclusion/exclusion of endpoints are incorrect additional intervals are
given.

19N.1.SL.TZ0.S_7

a.
METHOD 1

cognizing that b is midway between the means of 14 and 22. (M1)
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eg

METHOD 2
valid attempt to compare distributions (M1)
eg LM P72, q4—22-b

a

b =18 AT N2

[2 marks]

b. valid attempt to compare distributions (seen anywhere) (M1)

eg Y is a horizontal translation of X of 8 units to the right,

P(16 <Y <28) =P(8<X<20),P(Y>224+6) =P(X>14+6)

valid approach using symmetry (M1)

eg 1—-2P(X>20),1-2P(Y<16),2xP(14<x<20),P(X<8) =P(X>20)
correct working eg 1-2(0112),2x (0.5-0.112),2x0.388,0.888 — 0.112

P(16 <Y <28) =0.776

21M.1.SL.TZ2.9

a.
setting st =0 (M1)

8t-t2 =0
t8-t=20

p =8 (acceptt=28, 8, 0) AT

Note: Award AOQ if the candidate’s final answer includes additional solutions (such as
p=20, 8).
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[2 marks]

b.i.

recognition that when particle changes direction v = 0 OR local maximum on graph of s
OR vertex of parabola (M1)

q =4 (acceptt =4) AT [2 marks]

b.ii. substituting their value of q into st OR integrating vt fromt=0tot =4 (M1)
displacement = 16 (m) AT [2 marks]

c. s10= -20 OR distance = st OR integrating vt fromt=0to t = 10 (M1)

distance =20 (m) AT [2 marks]

10

d. 16 forward + 36 backward OR 16 +16 +20 OR [wtdt (MT1)
0

d=52 m

e. graphical method with triangles on vt graph

49 + = 49 + x2 =52, x =43 k=7+.3

k

recognition that distance = [wvtdt }14 2ede+ [26-14d¢
0 7

14¢- 2] + (2 - 145 147 - 7% + k* - 14k - 7% - 147 = 52

k=743
19N.1.SL.TZ0.5_8

a.

y=12 —4x AT N1

[1 mark]

b. correct substitution into volume formula (A1)

eg 3xXxXyxx3xx (12—x—3x), (12—4x) (x) (3x)
V=3x?(12—-4x) ( =36x*—12x3) A1 N2

Note: Award AO for unfinished answers such as 3x% (12 —x — 3x). [2 marks]

C. 3_" = 72x — 36x2 AJAT N2 Note: Award A7for 72x and A7for —36x2.
X
[2 marks]

d.i. valid approach to find maximum (M1) eg V' =0,72x —36x2 =0
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correct working (A1)

—721\]72‘—4-(—36)-0 x =2 A2 N2

eg x(72-36x), ,36x =72,36x(2—x) =0

2(-36)
Note: Award A7for x =2 and x = 0. [4 marks]
d.ii. valid approach to explain that VV is maximum when x = 2
eg attempt to find V", sign chart (must be labelled V) correct value/s
eg V' (2)=72-72x2, V(a) where a<?2 V' (b) where b > 2
correct reasoning
eg V' (2) <0,V ispositive for x < 2 negative for x > 2

Do not award  unless  has been awarded.

V is maximum when x = 2

e. correct substitution into expression for volume

eg 3x22(12—4x2),36(22)—12(23) V = 48 (cm?)

19N.1.SL.TZ0.S_9

a.l.

correct substitution into either O_A>O_C) or into O—ﬁ . O_C> (in (i1)) (A1)
eg —2x(—-1)+4xk, 6x(—-1) +8xk

correct expression AT N1

eg 2+4k, 4k+2

[2 marks]
a.ii. correct expression Al N1 eg 8k—6, —6+8k [1mark]
b. finding magnitudes (seen anywhere) ATAT

eg J(—z>2+<4)2+(—4)2(=6>,J(6)2+<8>2+02<=1o>

correct substitution of their values into formula for angle AOC (A1)
eg cosf = 2+ 4k —

\/(—2)2 +(4)%+ (—4)? oc‘
correct substitution of their values into formula for angle BOC (A7)

8k — 6
J(6)2+ (8)%+02

eg cosf =

g
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recognizing that cosAOC = cosBOC (seen anywhere) (M1)

eg 2 + 4k _ 8k — 6 2+4k _ 8k—6
‘&:"\/(—2)2+(4)2+(—4)2 ‘&| [+ (@720 6[t1+kF 10 [1+k
correct working (without radicals) (A2)

eg 10(2+4k)=6(8k—6),11k2—79k+14=0
correct working clearly leading to the required answer AT
eg 20+36=48k-40k, 56 =8k, k=7 and k=%, (k—=7)(11k=2) =0

k=7

C. finding magnitude of OC (seen anywhere) eg J( -1) Syt 4 0%, 50

valid attempt to find cos@

2428 56 — 6
cosf =

1 1
6 [(-1)Z+72+02 10{(—1)2+72+02

(vZ6)° =62 + (m)2—2(6)mcose

eg cosf =

finding cos6 > i( — L)
g eg cosfH N 7

valid approach to find sinf (seen anywhere)

eg 0= %, sinf = cos@, sinf = fl ~ %0 sinf = /1 — cos?0, sinf = g
correct substitution of values into %absinC

eg %x6x\/50>< /1-5—20;, %x6xmx% areais 15

17N.1.SL.TZ0.S_8

valid approach  (M1)
eg[L—f, fil (1 — x2)dx, splitting area into triangles and integrals

correct integration  (A1)(A1)

1
3 3 2 2
X X X X
egIx——=| , —~w——+=-+x
3], 3 2 2

substituting their limits into their integrated function and subtracting (in any order)  (M1)

oo1-3-(-1-2)
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Award for substituting into original or differentiated function.

area =

[SSN N

19M.1.SL.TZ1.S_7

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

recognizing relationship between vands  (M1)
eg [Jv=s s=v

s(4) —s(2) =9 A7 N2

[2 marks]

b.

correctly interpreting distance travelled in first 2 seconds (seen anywhere, including part
(a) or the area of 15 indicated on diagram) (A1)

eg fé v =15, s(2) =15 Valid approach to find total distance travelled (M1)
eg sum of 3 areas, fgv + fi v, shaded areas in diagram between o0 and 5

. 5. .
Note: Award MO if only [ |v] is seen.

correct working towards finding distance travelled between 2 and 5 (seen anywhere
including within total area expression or on diagram) (A1)

eg [yv—fov. [yv=Jilvl, [jvde= -9, s(4) —s(2) —[s(5) —s(4)],
equal areas correct working using s(5) =s(2) (A7)

:
S
fan
&
i

1o

T

eg 15+9— (=9), 15+2[s(4) —s(2)], 15+2(9), 2xs(4) —s(2), 48—15

total distance travelled = 33 (m) AT N2 [5 marks]

19M.1.SL.TZ1.S_10
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a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

correct working (A1)

eg sin(%x) =1, \/x(l—sin(%x)) =0
sin(g) =1 (seen anywhere) (A1)

correct working (ignore additional values) (A7)
eg %ng, %x=§+2n
x =2,10 ATAT NINT

[5 marks]

c. valid approach (M1) eg firstintersectionatx =0, n =20
correct working Al eg —6+8x20, 2+ (20—1) x8,uy =154

P(154, /154) (acceptx = 154 and y =+/154) A1A1 N3 [4 marks]
d. valid attempt to find upper boundary (M1)

eg half way between u,, and u,;, uyy + ;, 154 + 4, —2 + 8n, at least two values of new
sequence {6, 14, ...}

upper boundary at x = 158 (seen anywhere) (A1)

correct integral expression (accept missing dx) A7TAT N4

158

eg [, (\/xsin(%x)+\/x)dx, f358 (g+f) dx), f358\/’xsin(%x)dx—f358—\/’xdx

Note: Award A7 for two correct limits and A7 for correct integrand. The A7for correct
integrand may be awarded independently of all the other marks.

[4 marks]

17MA.SL.TZ1.S_10

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

evidence of summingto1 (M1)
egyp=1
correct equation A7

cosf + 2cos20 =1
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correct equation in cos6 A7
egcosf + 2(2cos?0 — 1) = 1, 4cos?0 + cosd —3 =0

evidence of valid approach to solve quadratic  (M1)

L. . -1+ [T=4%X4%(=3)
egfactorizing equation set equal to 0,

8

correct working, clearly leading to required answer A7

-1x7

eg(4cosf — 3)(cosb + 1), 5

correct reason for rejecting cosf # —1  RT

egcosO is a probability (value must lie between 0 and 1), cosé > 0
Note: Award RO for cosf # — 1 without a reason.

cosf = % AG NO

b. valid approach  (M1)
egsketch of right triangle with sides 3 and 4, sin®x + cos?x =1 correct working (A1)
V7

A _ V7 '3 marks.
egmissing side = /7, =+ AT, A1 N2 L /

4
c. attempt to substitute either limits or the function into formula involving f2  (M1)

egnfg 2 (L)z correct substitution of both limits and function (A7)

COoSXx

egﬂfg (L)de correct integration (A7) egtanx

COoSx
substituting limits into integrated function and subtracting
T
egtany — tan6
Award if they substitute into original or differentiated function.

tang = 1 egl —tanf vy — ;_ ™7
3

19M.1.SL.TZ2.5_10

b.

integrating by inspection from (a) or by substitution (M1)

Nl =
|=
Nl w

eg gf;(3x2+1) x +xdx,u=x3+x,d—z=3x2+1, [uz, T

w1
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correct integrated expression in terms of x A2 N3
1.5

(2 +x)

s T C

3
eg g(x3+x)7+6,

[3 marks]

c. integrating and subtracting functions (in any order) M1) eg [g—f, [f-1Jg

correct integral (including limits, accept absence of dx) AT N2

eg fé (g-f)adx, f36—3xz\/x3+x—\/x3+xdx, fég(x)—f(l)f(x) [2 marks]
d.

recognizing /x> + x is a common factor (seen anywhere, may be seen in part (c))
(M1)

eg (—3x2-1)/3+x, [6—(3x+1)/F+x, (3x*-1)/x¥+x

. . 3
correct integration  (A7)(A7) eg 6x— g (2% +x)2

3
Note: Award A7 for 6x and award A7 for —g (x3+x)2

substituting limits into their integrated function and subtracting (in any order) (M1)

correct working (A1)

Nl W

eg 6-:(1°+1)7 0- 6—%(13+1);

eg 6—:X2JZ, 6— X \EXZ

. w2 _ 2 2,3 18-4y2
areaof R=6 T<_6 5\[8,6 §><22, 2 )

18M.1.SL.TZ1.S_5

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

correct working (A1)

2
eg | dx,f(Zx—l)_l,Zx—l_l,f<i>d—u

1
2x—1 No )

[(F(x))?dx=sIn(2x—1) +c  A2ZN3
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Note: Award A7 for %ln (2x—1).
[3 marks]

b.

attempt to substitute either limits or the function into formula involving 2 (accept
absenceofr/dx) (M1)

9 5 1 \? 1 9
eg [yidxnf (—m> dx, [Eln(Zx — 1)]1

substituting limits into their integral and subtracting (in any order)  (M1)
eg 5(In(17) —In(1)),m(0—3n(2x9—-1) )

correct working involving calculating a log value or using log law

eg In(1) = O,In(¥) gln17 (accept inyT7)

Full  may be awarded as normal, from their incorrect answer in part (a), however,
do not award the final two marks unless they involve logarithms.

18N.1.SL.TZO0.T_1

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

4(350)°
\/ 2431 OR /763.407 (M1)

Note: Award (M1) for substitution of 350 into volume formula.

= 473.973... (A1)

= 474 (cm3)  (AT)ft) (C3)

Note: The final (A1)(ft) is awarded for rounding their answer to 1 decimal place provided
the unrounded answer is seen.

[3 marks]
b. 474 (cm3) (A1)(ft) (C1) Note: Follow through from part (a). [1 mark]

c. 4.74 x 10°(cm3)  (AINfY)(AT)ft) (C2) Note: Follow through from part (b) only.
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Award for answers of the type 0.474 x 103,

18M.1.SL.TZ1.T_14

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

J152 =122 (M)

Note: Award (M17) for correct substitution into Pythagoras theorem.

OR
radius 15
21 35 (M1)

Note: Award (M17) for a correct equation.
=9 (cm) (A7) (C2)

[2 marks]

b. mx9x15 (M1)

Note: Award (M1) for their correct substitution into curved surface area of a cone
formula.

= 424cm? (135m,424.115..cm? ) (A1)(ft) (C2) Note: Follow through from part (a).

[2 marks]

c. mxX21x35—424.115.. (M1)

Note: Award (M1) for their correct substitution into curved surface area of a cone formula
and for subtracting their part (b).

= 1880cm? (6007, 1884.95..cm? ) (A1)(ft) (C2) Note: Follow through from part (b).

[2 marks]

18M.1.SL.TZ2.T_8

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

(AC? =) 622+ 792 - 2 x 62 x 79 x cos(52°)  (M1)(A1)
Note: Award (M1) for substituting in the cosine rule formula, (A7) for correct substitution.

63.7 (63.6708...) (km) (A1) (C3)
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b. % x 62 x 79 x sin(52°)

Award for substituting in the area of triangle formula, for correct
substitution.

1930 km? (1929.83...km?)

EXM.1.SL.TZ0.2

a.

x1+x,
2

X4 + X5
2

'IQsz M1A1

LQ = UQ =

[2 marks]

b. UQ+ 15IQR = 1.25x4 + 1.25x5 — 0.75x1 — 0.75x, > x5  MIAT

Since 1.25x4 + 0.25x5 > 0.75x1 + 0.75x, due to the ascending order.  RT
Similarly LQ — 1.5IQR = 1.25x; + 1.25x, — 0.75x, — 0.75xs < x;  MIAT
Since 0.25x1 + 1.25x; < 0.75x3 + 0.75x4 due to the ascending order.

So there are no outliers for a data set of 5 numbers. AG [5 marks]

c. Forexample 1, 2, 3, 4, 5, 6, 100 where IQR =4  ATAT1 [2 marks]

18M.1.SL.TZ2.T_15

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

(slant height® =) 102 + r2  (M1)

Note: For correct substitution of 10 and rinto Pythagoras' Theorem.
J102+72 (A1) (C2)

[2 marks]

b. mr?+2nrx12 4 r /100 +r2 =570  (MI)(M1)(M1)

Note: Award (M17) for correct substitution in curved surface area of cylinder and area of
the base, (M17) for their correct substitution in curved surface area of cone, (M1) for
adding their 3 surface areas and equating to 570. Follow through their part (a).

= 4.58 (4.58358..)  (A1)ft) (C4)

Note: Last line must be seen to award final (A17). Follow through from part (a). [4 marks]
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17N.1.SL.TZ0.T_3

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

149600000

To0000xes | (MI(M1)

Note: Award (M7) for dividing the correct numerator (which can be presented in a
different form such as 149.6 x 10° or 1.496 x 108) by 300000 and (M1) for dividing by 60.

= 8.31 (minutes) (8.31111 ..., 8 minutes 19 seconds) (A7) (C3)

[3 marks]

b. 323x9467280 (M1)

Note: Award (M7) for multiplying 323 by 9467280, seen with any power of 10;
therefore only penalizing incorrect power of 10 once.

= 3.06 x10° (=3.05793 ... x 109) (A1)(A1) (C3) Note: Award (A7) for 3.06.

Award (A7) for x10° Award (A0)(AO) for answers of the type: 30.6 x 108 [3 marks]

19MI.SL.TZ2.T_6

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

median (A1) (C1)

[1 mark]

b.i. 18 -12 (A1) Note: Award (M7) for correct quartiles seen. 6 (g) (A1) (C2)

[2 marks]
b.ii. 125 (A1) (C1) [1mark]
c. Cafeteria 2 (A1) (C1) 75% > 50 % (do not meet the requirement) (R1) (C1)

OR 25% < 50 % (meet the requirement) (R1) (C1)

Note: Do not award (A7)(RO). Award the (R1) for a correct comparison of percentages for
both cafeterias, which may be in words. The percentage values or fractions must be
seen. It is possible to award (A0)(R1).
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17MASLTZ1.T_9

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

100 = ;mr2(8) (M)

Note: Award (M1) for correct substitution into volume of cone formula.

r=3.45 (cm) (345494 ... (cm)) (A1) (C2)

[2 marks]

b. 1*=8%4 (345494 ..)* (M1)

Note: Award (M1) for correct substitution into Pythagoras' theorem.
1=871(cm) (871416 .. (cm)) (AI)(ft) (C2)

Note: Follow through from part (a). [2 marks]

c. mx3.45494 .. x8.71416 ... (M1)

Note: Award (M7) for their correct substitutions into curved surface area of a cone
formula.

= 94.6 cm? (94.5836 ... cm?)  (AI)(ft) (C2)

Note: Follow through from parts (a) and (b). Accept 94.4 cm? from use of 3 sf values.

[2 marks]

16N.1.SL.TZ0.T_2

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

(i) 325 (A7)
(i) 319 (A1)

(i)  33.1 (A1) (C3)
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Note: Answers must be given correct to 1 decimal place.

[3 marks]

b.

|
30 31 32 33 34 35 36

Award for correct median, for correct quartiles and box, for
correct end points of whiskers and straight whiskers.

Award at most if a horizontal line goes right through the box or if the
whiskers are not well aligned with the midpoint of the box.

Follow through from part (a).

SPM.1.SL.TZ0.1

a.

valid approach using Pythagorean identity  (M1)
. 5 2 .

sinZ4 + (g) =1 (or equivalent) (A7)

sin4 = g Al

[3 marks]

b. %x8x6><g (or equivalent) (A7) area =411 Al [2 marks]

18M.1.SLTZ1.T 2

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

x+ 11

5 =10 (M1)

Note: Award (M17) for correct substitution into median formula or for arranging all 9
values into ascending/descending order.

(x=)9 (A1) (C2)
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b.i. 2.69 (2.69072..) Follow through from part (a).

b.ii. 13-8 =5
Award for 13 and 8 seen. Follow through from part (a).

SPM.1.SL.TZ0.2

attempt to substitute intoP(AUB) =P(A4) +P(B) —P(ANnB) (M1)
Note: Accept use of Venn diagram or other valid method.
06 =054+04—-P(ANB) (A7)

P(ANB) = 0.3 (seen anywhere) A1

P(ANB)

(5 (M1)

attempt to substitute into P( A|B) =

03
T 04

P( A|B)=0.75(= ) AT

3
4

[5 marks]

SPM.1.SL.TZ0.4

attempt to integrate  (M1)
u=2x2+1=>%=4x
dx

8x 2
f\/ﬁdx = fﬁdu (A1)

EITHER
=4 m(+C) A1

OR

=4/2x2+1(+C) A1
THEN

correct substitution into their integrated function (must have C) (M1)
5=4+C>C=1
f(x) =4y2x2+1+1 A1

[5 marks]
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SPM..SL.TZ0.5

a.

attempt to form composition M1

correct substitution g(x:3) = 8(":3) +5 A1
(gef)(x) =2x+11 AG
[2 marks]

b. attempt to substitute 4 (seen anywhere)  (M1)

correct equationa =2 x4 + 11 (A1) a=19 A1 [3 marks]

18N.1.SL.TZO.T_9

a.i.

3(cm) (A7) (C1)

[1 mark]

a.ii. units are required in part (a)(ii) %x 47r><3(3)3 3% (6)% (MM

Note: Award (M1) for their correct substitution in volume of sphere formula divided by 2,
(M1) for adding their correctly substituted volume of the cuboid.

=165cm3 (164.548..)  (A)(ft) (C3)
Note: The answer is 165 cm?; the units are required. Follow through from part (a)(i).

[3 marks]

b. their 164.548... x 2.56  (M1)

Note: Award (M17) for multiplying their part (a)(ii) by 2.56.

=421(g) (421.244...(Q)) (A1)(ft) (C2) Note: Follow through from part (a)(ii).

[2 marks]

SPM.1.SL.TZ0.7

a.
evidence of median position (M1)

8oth employee
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40 minutes AT

[2 marks]

b. valid attempt to find interval (25-55) (M1) 18 (employees), 142 (employees)

124 A1 [3 marks]

c. recognising that there are 16 employees in the top 10%  (M1)

144 employees travelled more than k minutes (A1) k=56 A1 [3 marks]
d. b=70 A1 [1mark]

e.i. recognizing a is first quartile value (M1) 10 employees a =33 Al

[2 marks]
e.i. 47 - 33 IQR = 14
f. attempt to find 1.5 x IQR 33-21 12

19M.1.SL.TZ1.T_1

evidence of1o0mm =1cm (A7)

Note: Award (A7) for dividing their volume from part (a) or part (b) by 1000.

529 (cm3) (528.612 (cm3)) (A1)(ft) (C2)

Note: Follow through from parts (a) or (b). Accept answers written in scientific notation.

[2 marks]

19MI.SL.TZ2.T_1

a.
*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

3474000 X

1000 (M1)(M1)

Note: Award (M17) for correct numerator and (M1) for dividing by 1000 OR equivalent,

3474000 X2 X1 . 4.
such as ——————— je diameter.
2000 ,

Do not accept use of area formula ie nr=.
10913.89287... (km) (A1) (C3)

[3 marks]

Al
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b. 10900 (km) Follow through from part (a).

c. 1.09 x 10%

Follow through from part (b) only. Award for 1.09, and x 10%. Award
for answers of the type: 10.9 x 103.

19M1.SL.TZ2.T_11

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

A=1{36,9 12} AND B ={2, 4, 6,8, 10, 12, 14} (M1)

Note: Award (M17) for listing all elements of sets A and B. May be seen in part (b).
Condone the inclusion of 15 in set A when awarding the (M17).

6,12  (AT)(AT) (C3)

Note: Award (A1) for each correct element. Award (A7)(AO) if one additional value seen.
Award (A0)(A0) if two or more additional values are seen.

[3 marks]
b.i. 3,9 (ANF)(A1)ft) (C2)

Note: Follow through from part (a) but only if their A and B are explicitly listed.
Award (A1)(ft) for each correct element. Award (A1)(A0) if one additional value seen.
Award (A0)(A0) if two or more additional values are seen.

[2 marks]

b.ii. 2 (A1)(ft) (C1) Note: Follow through from part (b)(i). [7 mark]

18M.1.SL.TZ2.T_5

a.i.

3.5
4x100

1000(1 + )4X5 (MT)(AT)

Note: Award (M7) for substitution in compound interest formula, (A7) for correct
substitution.

OR
N=5
/=35

= 1000
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P/Y =1
C/lY =4

Note: Award (A7) for C/Y = 4 seen, (MT1) for other correct entries.

OR
N=5xy4
/=35

PV = 1000
P/Y =1
C/lY =4

Note: Award (A7) for C/Y = 4 seen, (M1) for other correct entries.
= 1190.34 (USD) (A7)

Note: Award (M17) for substitution in compound interest formula, (A7) for correct
substitution.

a.ii. 190.34 (USD)

Award for subtraction of 1000 from their part (a)(i). Follow through from (a)
(i).
170 Award for division of 170 by their part (a)(ii).
19034
= 0.89 Follow through from their part (a)(ii).

19M.1.SL.TZ1.T_12

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

11 12

%5 OR (5) ()

Note: Award (M17) for multiplying correct probabilities.
é (0.111, 0.111111..., 11.1%) (A1) (C2)

[2 marks]

b. (5x3)+(5x3)+5  MDMD
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Note: Award (M1) for (% x%) and (% x%) or equivalent, and (M1) for % and adding only
the three correct probabilities.

OR ,_ (2)°
1-(3) (MT)(MT)
2
Award for % seen and for subtracting (%) from 1. This may be shown in
a tree diagram with "yellow" and "not yellow" branches.
5
5 (0.556, 0.555555..., 55.6%)

Follow through marks may be awarded if their answer to part (a) is used in a
correct calculation.

1
c. 5 (0.333,0.333333..., 33.3%)

17MA.SL.TZ2.T_10

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

0.93 (93%) (A1) (C1)
[1 mark]
b.i. 093x093 (M1) Note: Award (M17) for squaring their answer to part (a).

0.865 (0.8649; 86.5%) (A1)ft) (C2) Notes: Follow through from part (a).

Accept 0.86 (unless it follows — %) . [2marks]

b.i. 1—-0.8649 (M1) Note: Follow through from their answer to part (b)(i).
OR 0.07x0.07+2x(0.07%x0.93) (M1) Note: Follow through from part (a).
0.135 (0.1351; 13.5%) (AI)ft) (C2) [2 marks]

c. 1-a®> (A1) (C1)

Note: Accept 3a%(1 —a) + 3a(1 — a)? + (1 — a) or equivalent. [1 mark]
17MASLTZ1.T_ 7
a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.
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0.99

0.8 . direcl W
(.01 ™

I ':_:.-
ba o

0.05 ™

ADADAD (€3

Note: Award (A7) for each correct pair of probabilities.

[3 marks]

b. 08x0.99 +0.2x095 (A1(ft)(M1)

Note: Award (A7)(ft) for two correct products of probabilities taken from their
diagram, (M1) for the addition of their products.

= 0.982 (98.2%, %) Follow through from part (a).

18N.1.SL.TZ0.T_8

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

Priyanka's disc ~ Jorgé's disc

4 red
-
5 red
8 blue
3 red
) blue
blue
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Award for each correct pair of branches.

5 4 3.5
b. 2x-+:=-x2
8 7+8 7

Award for two correct products from their tree diagram. Follow
through from part (a), award for adding their two products. Award if additional
products or terms are added.

=2 (£0625,625% )

Follow through from their tree diagram, only if probabilities are [0,1].

19MI.SL.TZ2.T_14

a.il.
4.90 (A1) (CI1)

[1 mark]

b. 0.323 (0.323499...32.3%) (A2) (C2)

Note: If final answer is incorrect, (M1)(A0) may be awarded for correct shaded area
shown on a sketch, below, or for a correct probability statement "P(2 < X < 3)" (accept
other variables for X or “price" and strict inequalities).

[2 marks]

c. 2.51 (2.51303..)) (A2) (C2)
Note: If final answer is incorrect, (M1)(A0) may be awarded for correct shaded area

shown on a sketch, below, or for a correct probability statement "P(X < a) = 0.2" (accept
other variables and strict inequalities).
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3.22

17NASL.TZO.T_7

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

)
T TR T
s/ AN M
f .-"r b1 WH".I
e (30 | w0
|.-. ; .l,."l r,.l'.
5, A / /
! M v
\_\_H‘ - _-H---’___%/_\h B 3 A EU-
(A1)(A1) (C2)
Note: Award (A7) for 30 in correct area, (A7) for 60 and 10 in the correct areas.

[2 marks]
30 (1 0
o (§' 0.333333 ..., 33.3333 ... /0) (A)(fR) (AT)(ft) (C2)
Note: Award (A7)(ft) for correct numerator of 30, (A7)(ft) for correct denominator of

90. Follow through from their Venn diagram.

[2 marks]

c. P(S)XPWM) = %X% = (R1) Note: Award (R7) for multiplying their by %

B

therefore the events are independent (as P(SNM) = 71;) (AD(ft) (C2)

Note: Award (R1)(A1)(ft) for an answer which is consistent with their Venn diagram.
Do not award (RO)(AT)(ft).
Do not award final (A7) if P(S) X P(M) is not calculated. Follow through from part (a).

[2 marks]
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16N.1.SL.TZ0.T_12

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

_ on time
,t’?/f” for work
~
. wake up {“‘“x
2 - early o™
5_#,-”/ - ;“x_\ late for
o work
\\ 1 on Lime
I M\NH ]; // for work
& wakeup
late fx

3 ™ 1ate for
4 work
(A1)(AT) (C2)

Note: Award (A7) for each correct pair of probabilities.

[2 marks]

b. Zpt+zxi=1 (AN MDMI)

vl w

Note: Award (A7)(ft) for two correct products from part (a), (M1) for adding their
products, (M1) for equating the sum of any two probabilities to g

(p=)%(0.688, 0.6875) (A1)ft) (C4)

Note: Award the final (A7)(ft) only if 0 < p < 1. Follow through from part (a).

[4 marks]

18M.1.SL.TZ1.T_10

4494+11+15+x+ (7—x) + (11—x) + (13—x) =60 (M1)

Note: Award (M1) for equating the sum of at least seven of the entries in their Venn diagram
to 60.

(x=)5 (A1)ft) (C2)
Note: Follow through from part (a), but only if answer is positive.

[2 marks]
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18M.1.SL.TZ1.T_13

a.i.

0.0548 (0.054799..., 5.48%) (A2) (C2)

Note: Award (M1)(A0) for a correct probability statement, P(X > 60),

or normal distribution graph with correctly shaded region,
leading to incorrect or no answer.

AN

a.ii. 0.645 (0.6449900..., 64.5%) (A2) (C2)

[2 marks]

Note: Award (M1)(A0) for a correct probability statement, P (45 < X < 55),

or normal distribution graph with correctly shaded region, leading to
incorrect or no answer.

A

45 35

[2 marks]

15
0.0548

(M1) Note: Award (M1) for dividing 15 by their part (a)(i).

Accept an equation of the form 15 = x x 0.0548 for (M1). 274 (273.722..) (A1)(ft) (C2)

Note: Follow through from part (a)(i). Accept 273. [2 marks]

18M.1.SL.TZ2.T_9
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A" (A1)
Note: Accept alternative set notation for complement such as U - A.

[1 mark]

aii. CND OR D' NC (A1) Note: Accept alternative set notation for complement.

[1 mark]

a.ii. (ENF)UG OR GU (ENF) (A2)(C4)

Note: Accept equivalent answers, for example (EUG) N (FUG). [2 marks]

bi. [ [1 mark]

( () )

-

(A7)

(A7) (C2)
[1 mark]

17N.1.SL.TZ0.T_13

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

0.787 (0.787433..., 78.7%)  (M1)(A1) (C2)

Note: Award (M1) for a correct probability statement, P(X > 40), or a correctly shaded
normal distribution graph.
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y

[2 marks]

b. 73.0 (minutes) (72.9924...) (M1)(A1) (C2)

Note: Award (M1)for a correct probability statement, P(X > k) = 0.11, or a correctly
shaded normal distribution graph.

[2 marks]

c. 0.0423433 ... x400

Award for multiplying a probability by 400. Do not award for
0.11 x400.

Use of a lower bound less than zero gives a probability of 0.0429172....
=16

Accept a final answer of 17. Do not accept a final answer of 18. Accept a non-
integer final answer either 16.9 (16.9373...) from use of lower bound zero or 17.2
(17.1669...) from use of the default lower bound of —10°°.

17MASL.TZ2.T_1

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

05 (50% 1) (AD (CD)

[1 mark]

b. P(X>a)=0250RP(X<a) =075 (MI)
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Note: Award (M17) for a sketch of approximate normal curve with a vertical line drawn
to the right of the mean with the area to the right of this line shaded.

a=1434(g) (433724 .. (g)) (A1) (C2) [2marks]

c. 33.7244 .. x2  (AT)ft)(MT1)

Note: Award (A1)(ft) for 33.7244 ... (or 433.7244 ... — 400) seen, award (M17) for
multiplying their 33.7244... by 2. Follow through from their answer to part (b).

OR 434 —366.275 .. (A1)(ft) (MT)

Note: Award (A1)(ft) for their 366.275 ... (366) seen, (M1) for difference between their
answer to (b) and their 366.

OR

iy 434
Award for their 366.275 ... (366) seen. Award for correct
symmetrical region indicated on labelled normal curve.

67.4(9)

Accept an answer of 68 from use of rounded values Follow through from part
(b).

17MA.SL.TZ2.T_6

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

9(cm) (A1) (C1)

[1 mark]
b. 40 (leaves) (A1) (C1) [1mark]

c.i. (200x0.90 =) 180 or equivalent  (M1)

Note: Award (M17) for a horizontal line drawn through the cumulative frequency value
of 180 and meeting the curve (or the corresponding vertical line from 10.5 cm).

(k=)105(cm) (A1) (C2) Note: Accept an error of +0.1. [2 marks]
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9.5-10.5
10.5

c.ii. | | x 100%

Award for their correct substitution into the percentage error formula.

9.52 (%) ( 9.52380... (%) )
Follow through from their answer to part (c)(i).

Award for an answer of —9.52 with or without working.

17MASL.TZ2.T_2

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

X (A1) (CD)
[1 mark]
b. [/
F B
X ( 15 | = |
| | |
t\ | | j
xh_}/\;/ﬂ
(AT)(AT)ft) (C2)
Notes: Award (A7) for 15 placed in the correct position, award (A7)(ft) for x and their

%x placed in the correct positions of diagram. Do not penalize the absence of o inside

the rectangle and award at most (A7)(A0) if any value other than o is seen outside the

circles. Award at most (AT1)(AO) if 35 and 70 are seen instead of x and their %x.

[2 marks]
C. x+ %x + 15 = 120 or equivalent  (M1)

Note: Award (M17) for adding the values in their Venn and equating to 120 (or
equivalent).

(x=)70 (ADf) (C2)

Note: Follow through from their Venn diagram, but only if the answer is a positive
integer and x is seen in their Venn diagram.

[2 marks]

85 (AI)ft) (C1)

172/296



Follow through from their Venn diagram and their answer to part (c), but only if
the answer is a positive integer and less than 120.

16N.1.SL.TZ0.T_1

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

c0s36° + sin18°

: (M1)
29 —-21.8

Note: Award (M1) for correct substitution into formula.

= 0.0390625 (A1) (C2)

5

Note: Accept —.
128

[2 marks]

b. () o.04 (A1)ft) (i) o0.0391 (ADN(ft) (C2)
Note: Follow through from part (a). [2 marks]
c. 391x107% (ANF)(AIF) (C2)

Note: Answer should be consistent with their answer to part (b)(ii). Award (A7)(ft) for
3.91, and (A7)(ft) for 1072. Follow through from part (b)(ii).

[2 marks]

18M.1.SL.TZ2.T_3

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

4.8 x 108 x 25 (M)
Note: Award (M17) for multiplying by 2.5.
1.2 x 107 (cm)  (AT)ft) (AT)(ft) (C3)
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Note: Award (A0)(A0) for answers of the type 12 x 108.

[3 marks]

b.i. 640000000 (cm) (6.4 x 108 (cm))

b.ij. 12x10’ Award for division by 640 000 000.
6.4 x 10°
= 1.88 (1.875) Follow through from part (a) and part (b)(i).

19MA.SL.TZ1.T_1

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

Mean and standard deviation Graph
Mean = -2 standard deviation =0.707 C
Mean = 0 : standard deviation = 0.447 D

(A1)(A1) (C2)
Note: Award (A7) for each correct entry.

[2 marks]

b.

(M1)

Note: Award (M1) for sketch with 15 labelled and left tail shaded OR for a correct
probability statement, P(X < 15).

0.0766 (0.0765637..., 7.66%) (A1) (C2) [2 marks]
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19.6%

=

Award for a sketch showing correctly shaded region to the right of the mean
with 19.6% labelled (accept shading of the complement with 80.4% labelled) for a
correct probability statement, P(X > k) = 0.196 or P(X < k) = 0.804.

23.0 (kg) (22.9959... (kg))

17MA.SL.TZ1.T_2

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

97 —36 (M1)

Note: Award (M17) for subtracting 36 from 97.

OR

oy
-

(M1)

Note: Award (M7) for 61 and 36 seen in the correct places in the Venn diagram.

=61 (%) (A1) (C2)

Note: Accept 61.0 (%).
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36
b. 7o % 985000

Award for multiplying 0.36 (or equivalent) by 985000.
= 355000 (354600)
c. 3.55x10° (3.546 x 10%)
Award for 3.55 (3.546) match part (b), and x 105.

Award for answers of the type: 35.5 x 10%. Follow through from part (b).

18M.1.SL.TZ1.T_7

a.l.

5d =46 -21 OR u; +2d=21 and v, +7d =46 (M1)

Note: Award (M17) for a correct equation in d or for two correct equations in u; and d.
(d=)5(kg) (A1) (C2)

[2 marks]

a.ii. u,+2x5=21 (M) OR u +7x5=46 (M)

Note: Award (M17) for substitution of their dinto either of the two equations.

(u; =) 11 (kg)  (AI(ft) (C2) Note: Follow through from part (a)(i). [2 marks]
b. 1—22(2><11+ (12—-1) X5) (M)

Note: Award (M1) for correct substitution into arithmetic series formula.

=462 (kg) (A1)(ft) (C2) Note: Follow through from parts (a) and (b). [2 marks]
18MASL.TZ1.T_ 4

a.i.
-0.974 (-0.973745...) (A2)

Note: Award (A7) for an answer of 0.974 (minus sign omitted). Award (A7) for an answer
of —0.973 (incorrect rounding).

[2 marks]

a.i. y=-0.365x+17.9 (y= -0.365032..x +17.9418...) (A1)(A1) (C4)
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Note: Award (A7) for —0.365x, (A7) for 17.9. Award at most (A7)(A0) if not an equation or if
the values are reversed (eg y = 17.9x —-0.365).

b. y=-0.365032... x 18 + 17.9418...
Award for correctly substituting 18 into their part (a)(ii).

=11.4 (11.3712..) Follow through from part (a)(ii).

17MA.SL.TZ2.T_1

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

3(278x 10" 3 3
/WOR\/S.%OZS .. X10 (M1)

Note: Award (M17) for correct substitution into given expression.

44664.59503 (A1) (C2)

Note: Award (A7) for a correct answer with at least 8 digits.

Accept 44664.5950301.

[2 marks]

b.i. 44664.60 (AI(fY) (C1)

Note: For a follow through mark, the answer to part (a) must be to at least 3 decimal
places.

[1 mark]
b.i. as700 (AI(ft) (C1)
Notes: Answer to part (a) must be to at least 4 significant figures.
Accept any equivalent notation which is correct to 3 significant figures.

For example 447 x 102 or 44.7 x 103. Follow through from part (a). [1 mark]

c. 447x10* (ADME)(ADMF) (C2)
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Award for 4.47 and for 10%.

Award for answers such as 44.7 x 103.  Follow through from part (b)(ii)

17MA.SLTZ2.T_5

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

4+43(n—1)=52 (MI)(AT)

Note: Award (M7) for substitution into the formula of the nth term of an arithmetic
sequence, (A1) for correct substitution.

n=17 (A1) (C3)
[3 marks]
b. Z(2x4+23x3)ORZ(4+73)  (MI(AI)fY)

Notes: Award (M7) for substitution into the sum of the first n terms of an arithmetic
sequence formula, (AT)(ft) for their correct substitution, consistent with part (a).

924 (AN(ft) (C3) Note: Follow through from part (a). [3 marks]

16N.1.SL.TZ0.T_9

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

x=3 (AN(A1]) (C2)

Note: Award (A7) for x = constant, (A7) for the constant being 3.

The answer must be an equation.

[2 marks]

-b
b. e 3 (M1)
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Note: Award (M1) for correct substitution into axis of symmetry formula. OR
b—2x=0

Award for correctly differentiating and equating to zero.
c+b(—1)—(—=1)%=0 (or equivalent) ¢+ b(3) — (3)? = 16 (or equivalent)

Award for correct substitution of (— 1, 0) and (3, 16) in the original
quadratic function.

(b=)6 Follow through from part (a).
c. (—oo, 16] ] — o0, 16]

Award for two correct interval endpoints, for left endpoint excluded
right endpoint included.

17MA.SL.TZ1.T_5

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

304+ (11 —1)x27  (MI)(AT)

Note: Award (M17) for substituted arithmetic sequence formula, (A7) for correct
substitutions.

=300 (cm) (A1) (C3)

Note: Units are not required.

[3 marks]

b. 10503>30+ (n—1)x27 (MI)(AT)(ft)

Note: Award (M7) for substituted arithmetic sequence formula < 1050, accept an
equation, (A7) for correct substitutions.

n=38 (AI(ft) (C3)

Note: Follow through from their 27 in part (a). The answer must be an integer and
rounded down.
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17N.A.SL.TZO.T_S

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

022(50) +15  (M17)

Note: Award (M7) for correct substitution of 50 into equation of the regression line.

(=)26 (A1) (C2)

OR

655

25 (M1)

Note: Award (M7) for correctly summing the h values of the points, and dividing by 25.

(=)262 (A1) (C2)

[2 marks]

b. line through (50, 26 + 1) and (0, 15)  (A7)(ft)(A1) (C2)

Note: Award (A7)(ft) for a straight line through (50, their h), and (A7) for the line
intercepting the y-axis at (0, 15); this may need to be extrapolated. Follow through from
part (a). Award at most (A0)(A7) if the line is not drawn with a ruler.

[2 marks]

The correlation between i and a is positive. ¥

The correlation between & and a is negative.

There is no correlation between i and a.

(A7) (CT)

Note: Award (A0) if more than one tick (V) is seen. [1 mark]

d. 18 isless than the lowest age in the survey OR extrapolation. (A7) (C1)

Note: Accept equivalent statements. [1 mark]

16N.1.SL.TZ0.T_13
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a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

1064 + (5—1)x 37 (MI)(AT)

Note: Award (M1) for substituted arithmetic sequence formula, (A7) for correct
substitution.

=1212 (A1) (C3)

[3 marks]

b. 2014 > 1064 + (n— 1) x37 (M1)

Note: Award (M7) for a correct substitution into arithmetic sequence formula.

Accept an equation. (n<) 26.6756 ... (A1) 26 (times) (A1) (C3)

Note: Award the final (A7) for the correct rounding down of their unrounded answer.
OR 2014 > 1064 + 37t (M1)

Note: Award (M1)for a correct substitution into a linear model (where t =n — 1).

2014 — 1064
——— for

Accept an equation or weak inequality. Accept =

(M1).
(t <) 256756 .. (A1) 26 (times) (A1) (C3)

Note: Award the final (A7) for adding 1 to the correct rounding down of their
unrounded answer.

[3 marks]

17N.1.SL.TZO0.T_15

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

522 (kg) (A1) (C1)

[1 mark]

b. 522(8 —6.80) or equivalent  (M1)

Note: Award (M1) for multiplying their answer to part (a) by (8 — 6.80).

626 (EUR) (626.4,0) (A1(ft) (C2) Note: Follow through from part (a).
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[2 marks]
c. (W=)(882-45p)(p—6.80) (A1) OR
(W =)—45p? +1188p —5997.6 (A1) (C1) [1mark]

d. sketch of W with some indication of the maximum (M17) OR

—90p +1188 =0

Award for equating the correct derivative of their part (c) to zero.
~1188

®=)n=m
Award for correct substitution into the formula for axis of symmetry.

(p =) 13.2 (EUR)

Follow through from their part (c), if the value of p is such that 6.80 < p < 19.6.

17MASL.TZ2.T_9

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

~(05) (A1 (CD)

[1 mark]
b. 18x(%)4 (M1)

Note: Award (M17) for their correct substitution into the geometric sequence formula.
Accept a list of their five correct terms.

1.125 (1.13,%) (AT)ft) (C2)

Note: Follow through from their common ratio from part (a). [2 marks]

C 18x (%)n_1 <1073 (MIMT)

Notes: Award (M17) for their correct substitution into the geometric sequence formula

with a variable in the exponent, (M1) for comparing their expression with 1073 (ﬁ)-

Accept an equation. n=16 (AI)ft) (C3)

Note: Follow through from their common ratio from part (a). "n" must be a positive
integer for the (A7) to be awarded.

[3 marks]
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17MA.SL.TZ1.T_10

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

162 o o 54
5:9OR; (M)

Note: Award (M1) for dividing any u, , ; by u,.

=§(o.333, 0333333 ..) (A1) (C2)
[2 marks]

n—1
b. 486(%) =2 (M)

Note: Award (M1) for their correct substitution into geometric sequence formula.

n=6 (A)f) (C2) Note: Follow through from part (a).

Award (A1)(A0) for uy, = 2 or u, with or without working. [2 marks]
C. 486<1 - %30)
530 == T (M7)

Note: Award (M17) for correct substitution into geometric series formula.

=729 (A1D(ft) (C2) [2 marks]

17MA.SL.TZ2.T_13

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

3 (A1) (c1)

Notes: Accepty =3

[1 mark]

b. 3=05(1)+cORy —3=05(x—1) (AT)(AT)
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Note: Award (A7) for correct gradient, (A1) for correct substitution of A(1, 3) in the
equation of line.

x — 2y + 5 =0 orany integer multiple (A7)(ft) (C3)
Note: Award (A7)(ft) for their equation correctly rearranged in the indicated form.
The candidate's answer must be an equation for this mark. [3 marks]

C. A

Award for a straight line, with positive gradient, passing through (1, 3),
for line (or extension of their line) passing approximately through 2.5 or their
intercept with the y-axis.

16N.1.SL.TZ0.T_10

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

48 = 64r (M1)

Note: Award (M7) for correct substitution into geometric sequence formula.

3 48
0.75(2, a) (A1) (C2)
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[2 marks]

b. 64x(0.75)7 (M1)

Award for correct substitution into geometric sequence formula or list of
eight values using their r. Follow through from part (a), only if answer is positive.

= 8.54 (cm) (8.54296 ... cm)

64(1-(079)")

depth = s

Award for correct substitution into geometric series formula. Follow
through from part (a), only if answer is positive.

= 242(cm) (241.583 ...)

17N.A.SL.TZO.T_9

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

% x 100 (or equivalent)  (M1)

Note: Award (M7) for dividing 560 by 0.7 or equivalent.

=800 (USD) (A1) (C2)

[2 marks]

75 12x5
560(1 + m—m) (MT)(AT)

Note: Award (M7) for substitution into interest formula, (A7) for their correct
substitution.

OR N=% [% =75 PV=(%)560 P/Y=1 C/Y=12 (AT)(MT)
Note: Award (A7) for C/Y = 12 seen, (M1) for all other entries correct. OR N=6
% =75 PV=(+£)560 P/Y=12 C/Y=12 (AT)(MT)

Note: Award (A7) for C/Y = 12 seen, (MT7) for all other entries correct.

=805.678 ... (USD) (A7)

Note: Award (A3) for 805.678... (806) seen without working.

(Juan spends) 5.68 (USD) (5.67828... USD) (more than the original price) (A1)(ft) (C4)
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17MA.SL.TZ1.T1

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

Length of trout Frequency
20 em < trout length = 30em 0
30 em < trout length = 40em 4

40 em < trout length < 30em

(]

50 em < trout length < 60em 7
60 em < trout length < 70em 8
70 em < trout length < 80em 1

(A2) (C2)
Note: Award (A2) for all correct entries, (A7) for 3 correct entries.

[2 marks]

b. continuous (A1) (C1) [1 mark]

c. 60 (cm) < troutlength < 70 (cm) (A1) (C1)

Note: Accept equivalent notation such as (60, 70] or |60, 70].
Award (A0) for "60-70" (incorrect notation). [1 mark]

d. 212 x100 (M1) Note: Award (M1) for their 4 divided by their 22.

=182 (18.1818 ..) (AIXft) (C2)

Note: Follow through from their part (a). Do not accept 0.181818.... [2 marks]

18M.1.SL.TZ1.T_S5

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

(1, -2) (A1(A7) (C2)
Note: Award (A7) for 1 and (A7) for -2, seen as a coordinate pair.
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Accept x = 1, y = -2. Award (A1)(A0) if x and y coordinates are reversed.

[2 marks]
1-(-2)
b. —~— (M1

Note: Award (M17) for correct substitution, of their part (a), into gradient formula.
= — 73; (=0.75)  (AI)X(ft) (C2) Note: Follow through from part (a). [2 marks]

c. y—1=—%(X+3) OR y+2= —%(x—l) OR y=—§x—% (M1)

Note: Award (M17) for correct substitution of their part (b) and a given point. OR
1= —%x —3+4c OR -2 = —§x1+c (M1)
Note: Award (M1) for correct substitution of their part (b) and a given point.

3x+4y+5 =0 (accept any integer multiple, including negative multiples)  (A7)(ft)
(c2)

Follow through from parts (a) and (b). Where the gradient in part (b) is found to be
g, award at most for eitherx = —3 orx+3 =0.

20N.1.SL.TZ0.S5_10
a.i.
flx = -kx? (A1)
fo=-kp? =-= A1 N2
[2 marks]

a.ii. attempt to use point and gradient to find equation of L; M1

eg y -S = -kp2x-p, % — z%p +b correct working leading to answer AT
k Kk ko 2k
eg p’y-kp= -kx+kp, Y-S = Xt y=-ox+

kx +p’y-2pk=0 AG NO [2 marks]

b. METHOD 1 - area of a triangle recognizingx =0 atB (M1)

correct working to find y-coordinate of null (A1) eg p?y-2pk=0

y-coordinate of null at y = %‘ (may be seen in area formula) Al

correct substitution to find area of triangle (A7) eg %Zpﬁ, px 2%
p p
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area of triangle AOB =2k A7 N3 METHOD 2 - integration

recognizing to integrate L; between 0 and 2p (M) g fgle dx | fﬁp ] izx 4 2k
P P
correct integration of both terms AT
kx? | 2kx k o o 2k k o 2k %P
eg —+=—= , -—=x*+>x+c , -—x*+=x
9 22T 2p? P 2p? Py

substituting limits into their integrated function and subtracting (in either order) (M1)

e _;(22:22 N 2];2;) o, - 42"_;; N % correct working (A1) eg -2k +4k

area of triangle AOB = 2k A7 N3 [5 marks]
c.

Note: In this question, the second M mark may be awarded independently of the other
marks, so it is possible to award (MO)(AO)M1(A0)(AO)AO.

recognizing use of transformation ~ (M1)

eg area of triangle AOB = area of triangle DEF, gx = ﬁ + 3, gradient of L, = gradient
of L1, D4, 3,2p+4, one correct shift

correct working

eg area of triangle
DEF =2k, CD=3, DF=2p, CG=2p, E4, %"+3, F2p+4, 3, Qp+4, §+3,

z%’ g'x= - _X_ area of rectangle CDFG = 2k Vvalid approach
X

gradient of L, = - v

EDXPF — CDXDF, 2p-3=2k , ED=2CD , [7**L, dx =4k

correct working 3.2 3

eg ED=6, E4, 9, k=3p, gradient= ©

p+4-4" 2k
3

= o

correct expression for gradient (in terms of p)

23p . .3 1
3-2—/—+3 radient of L, is -= = -3

g & 93w T 9 O 215 /

g 2p” 4-2p+ 4 p?’  2p+4-4’ 3p

20N.1.SL.TZ0.S_2

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

METHOD 1 - (sine rule)
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evidence of choosing sine rule (M1)

. " . A
sin A _ sin B
a b

correct substitution (A1)

NE)
e 3 __sin 6 V3 _ sin 6 V3 _sin B
9 10 15 " 30 15 ’ 30 15

METHOD 2 - (perpendicular from vertex ()

valid approach to find perpendicular length (may be seen on diagram) (M1)

€g

correct perpendicular length (A1)

Note: Do not award the final A mark if candidate goes on to state sin 8 = g, as this
demonstrates a lack of understanding.

[3 marks]
b. attempt to substitute into double-angle formula for cosine (M1)
2 2 2 2 2
_9o¥3 Ve | vor 3 —1.2¥3 22 i3
12?, 2? 1, 3 3+ Cos 20=1 22, 1251n3

correct working eg 1-2x g, 2 xg -1,

Neoll e
1
O | w

W =

cos2 X CAB = %

20N.1.SL.TZ0.S_3
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*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

recognize fx =0 (M1)

eg J12-2x =0, 2x =12
a=6(acceptx =6,6, 0) AT N2

[2 marks]

b.

attempt to substitute either their limits or the function into volume formula (must involve
£ M)

eg fgfz dx , nfmz , nf212—2x dx

correct integration of each term AT AT eg 12x-x2 , 12x-x2+4c¢ , 12x -ng

substituting limits into their integrated function and subtracting (in any order)  (M1)
eg ml26-6%-m0 , 72m-36m , 126-6%-0
Note: Award MO if candidate has substituted into f, f 2 or f".

volume =36m AT N2 [5 marks]

20N.1.SL.TZ0.S_5

*This question is from an exam for a previous syllabus, and may contain minor differences in marking
or structure.

METHOD 1 - (discriminant)

correct expression for g (A1)

eg --x:2+4x+5+k , x?-4x-54+k=0
evidence of discriminant ~ (M1)

eg b%-4ac, A

correct substitution into discriminant of g (A1)
eg -4°-41-5+k , 16-4k-5

recognizing discriminant is negative  (M1)

eg A<O0 , -42-415+k<0 , 16<4k-5 , 16-4-15<0
correct working (must be correct inequality) (A1)
eg -4k< -36 , k-5>4 , 164+20-4k<0

k>9 AT N3

190/296



METHOD 2 - (transformation of vertex of f)

valid approach for finding fx vertex (M1)

eg -2—ba=2 , flx=0
correct vertex of fx (A7)
eg 2, 9

correct vertex of -fx (A1)

eg 2, -9

correct vertex of gx (A1)

eg _9+2 , 2, -9+4+k

recognizing when vertex is above x-axis  (M1)

eg -9+ k>0, sketch

k>9 AT N3

METHOD 3 - (transformation of f)
recognizing vertical reflection of fx (M1)
eg -fx , x%*-4x-5, sketch

correct expression for gx

eg x*-4x-5+k

valid approach for finding vertex of gx

eg LA , gx=0

correct y coordinate of vertex of gx

eg y=-94+k , 2, -9+k

recognizing when vertex is above x-axis

eg -9+k>0,sketch

k>9
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20N.1.SL.TZ0.S_4

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

attempt to substitute coordinates (in any order) into f (M1)
eg a log,13-4=7 , a log;7-4=13 , alog 9=7
finding log;9 = 2 (seen anywhere) (A1)

eg log39=2 , 2a=17

a= % AT N2

[3 marks]

b. i
g
6
&

g |

4 -ze| 2 6 & 10 12 14 4
-2
a4
-6
-8
ATATAT N3

Note: Award AT for correct shape of logarithmic function (must be increasing and
concave down).

Only if the shape is correct, award the following:

AT for being asymptotic to x = 4

AT for curve including both points in circles.

[3 marks]

20N.1.SL.TZ0.S_8

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

valid approach  (M1)
eg Q;-Q, , Q;-1.1 , 4.5-a=1.1
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a=3.4 A1 N2

[2 marks]

b. 3_52 =6.4(km) A7 N1 [1mark]

c. METHOD 1 (standard deviation first) valid approach (M1)

. 4
eg standard deviation = ,/variance |, /19—6 standard deviation = 3 (km) (A1)

valid approach to convert their standard deviation (M1) eg dy3 6 _ 8y
378 "’ 5

9
20 (miles) = 3 A1 N3
24 6

Note: If no working shown, award MTATMOAO for the value %.

If working shown, and candidate's final answer is %, award MTATMOAO.

METHOD 2 (variance first) valid approach to convert variance (M1)

eg 52 i 16 XEZ variance = % (A1) valid approach (M1)
g8 ’ 25’ 978
PS 16_s2 20 (miles) = > AT N3
eg standard deviation = y/variance , % r X 5 24 6
[4 marks]

d. correct frequency for 22 minutes (A1) eg 20
adding their frequency (do not accept 22 + 400) (M17)

eg 20+ 400 , 420 athletes m = 30 (minutes) A1 N3 [3 marks]

e. 27 (minutes) (A1) correct working (A1)

eg 130 athletes between 22 and 27 minutes, P22 < t < 27 = % ) g

evidence of conditional probability or reduced sample space  (M1)

P22 <t <27 150

e e~ =~ correct workin Al
g PA B, Pt<27 22<t<30 , o——— , L& g (A1)
130 130 13 78000 390
e 600 150-20 200 20 ~ 240000 1200 0.325
9 00 - 400
600
L 150
If no other working is shown, award for answer of 700"

Award for answer of % with no other working shown.

19M..SL.TZ1.T_2
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*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

continuous (A7) (C1)

[1 mark]
b. 75.5(kmh™) (A7) (C1) Note: Answer must be exact. [T mark]

c. 294 (kmh™Y) (A1) (C1) [1mark]

. 300+97+80+80+71+64+21+6 719

Note: Award (M1) for correct sum divided by 8. 89.9 (89.875)(kmh™) (A7) (C2)
[2 marks]
d.i. 84.6 (84.5597..)(kmh~1) (A1) (C1)

Note: If the response to part (d)(i) is awarded zero marks, a correct response to part (d)
(i) is awarded (C2).

20N.1.SL.TZ0.S_9

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

valid approach to find AB (M1)

eg ﬁﬁ) , A-B
. 8
AB= m-1 Al N2
-8
[2 marks]
b. valid approach (M1) 9 9 -3 2
eg L=m , m = -19 +s 4
-6 -6 24 -5

one correct equation (A1) eg -3+2s=9, -6=24-5s
correct value for s Al eg s=6
substituting their s value into their expression/equation to find m (M1)

eg -194+6%x4 m=5 A1 N3 [5 marks]

c. valid approach (M1) ) ¥ . x-9
eg C= 6, C=9u+B , BC= y-5
3 zZ+6
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correct working to find C (A1)

p
eg 0C= -1 , C=93 + 5, y=-landz= -3
-3 1 -6
3
correct approach to find u (seen anywhere) eg PP+ _;2 N §2 C hrs % +1
recognizing unit vector has magnitude of 1
eg u=1, /p2+-§2+%2 -1, p2+g: 1 correct working
2 4 2 2 N
eg p =5, p=%13; p=; substituting value of p
2
x-9 6 6 9 9
eg y-5:-6,C:-6+5,C:9-§+5,x-9=6
Z+ 6 3 3 -6 1 -6
3
15
C15, -1, -3 (accept -1)
-3

The marks for finding p are independent of the first two marks.
For example, it is possible to award marks such as or

20N.1.SL.TZ0.S_6

* This question is from an exam for a previous syllabus, and may contain minor differences in marking
or structure.

evidence of integration ~ (M1)

eg [f'x dx , [6e*

correct integration (accept missing +c) (A1)
eg %x6e2x , 3e**+c
substituting initial condition into their integrated expression (must have +c¢) M1

eg 3e2xIm44 =20

Note: Award MO if candidate has substituted into f' or f " .
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correct application of loga®? = b log a rule (seen anywhere)
eg 2In 4=In 16 , ™16 | In 42

correct application of e™ %=a rule (seen anywhere)

eg e 16=16 , 4% _ 42
correct working

eg 3x16+c=20 , 3x4>+c=20 , c= -28

fx =3e**-28

20N.1.SL.TZ0.S_7

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

recognizing velocity is derivative of displacement  (M1)

4 449 72
€9 v=4 o dth 4t
velocity = - %t = - ;t AT N2
[2 marks]

b. valid approach to find speed of P,  (M1)
eg ‘; . /a7 + 3%, velocity = \/aZ + 32 correct speed (A7) eg 5 ms’!

recognizing relationship between speed and velocity (may be seen in
inequality/equation) R1

eg —%t , speed = | velocity | , graph of P; speed ,
A
N D s

P, speed =%t , P, velocity = -5

correct inequality or equation that compares speed or velocity (accept any variable for g
) AT

eg 2t>5 , -2q<-5, 2q>5 , 2q=5
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q= 17—0 (seconds) (accept t > g , do not accept t = g)

Do not award the last two marks without the

16N.1.SL.TZ0.T_14

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

2x3 —3x  (AT)(A1) (C2)

Note: Award (A7) for 2x3, award (A7) for —3x.

Award at most (A7)(AO) if there are any extra terms.

[2 marks]

b. 2x3-3x=—-10 (M1)

Note: Award (M71) for equating their answer to part (a) to —10. x= —2 (A1)(ft)
Note: Follow through from part (a). Award (MO)(AO) for —2 seen without working.
y=3(=2"=2(=2*+7 (M)

Note: Award (M7) substituting their —2 into the original function.

y=9 (AI)ft) (C4) Note: Accept (—2,9). [4 marks]
19MA.SL.TZ2.T_15

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

-120 (AUD) (A1) (C1)

[1 mark]
b. _§x2+14x (AT)(AT) (C2)

Note: Award (A7) for each correct term. Award at most (A7)(AO) for extra terms seen.

[2 marks]

C. _gxz +14x=0 (M1) Note: Award (M1) for equating their derivative to zero. OR
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sketch of their derivative (approximately correct shape) with x-intercept seen (M1)
231(23.3,23.3333 ,E) (A1)(ft)

3 3
Note: Award (C2) for 23%(23.3,23.3333 7?0) seen without working.

23 (A1)(ft) (C3) Note: Follow through from part (b).

18N.1.SL.TZ0.T_M

-(2)=12(x-(-1) M1)
OR
-2=12(-1)+c (M1)

Note: Award (M17) for point and their gradient substituted into the equation of a line.

y=12x+10 (A1)ft) (C2)

Note: Follow through from part (b).

[2 marks]

17N.A.SL.TZO.T_M

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

x=—2 (A1)(A1) (C2)

Note: Award (A7) for x = (a constant) and (A7) for —2.

[2 marks]

b. (c=)5 (A1) (C1) [1mark]

C. _Zi = -2 a(—- 2)2 —2b +5 =3 orequivalent a(- 4)2 —4b + 5 =5 or equivalent
a

2a(—2) + b =0 or equivalent (M1)
Note: Award (M7) for two of the above equations. a=05 (A1)(ft)

b=2 (A1)(ft) (C3)
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Award at most if the answers are reversed.

Follow through from parts (a) and (b).

18M.1.SL.TZ2.T_13

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

(70 - 75)% + 100  (MT)

Note: Award (M17) for substituting in x = 70.
125 (A7) (C2)

[2 marks]

b. (s-75)+100 =500 (MI)

Note: Award (M1) for equating C(x) to 500. Accept an inequality instead of =. OR

\ /

L | | | | [ | | | 1 | | I

40 50 60 707580 90 100 110
(M1)

Note: Award (M17) for sketching correct graph(s). (s =)95 (A1) (C2) [2 marks]

C.

|
40 50 60 707580 90 100 110
(M1)

Note: Award (M17) for an attempt at finding the minimum point using graph. OR

95+ 55

5 M

Note: Award (M1) for attempting to find the mid-point between their part (b) and 55.

OR (C'x) =)2x-150=0 (M1
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Award for an attempt at differentiation that is correctly equated to zero.

75
20N.1.SL.TZO.T_1

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure. It appeared in a paper that permitted the use of a calculator, and so might
not be suitable for all forms of practice.

8.97x10® EUR 8.973x1018 (A1)(A1) (C2)

Note: Award (A7) for 8.97 (8.973), (A7) for x10'8. Award (A7)(A0) for 8.97E18.
Award (A0)(A0) for answers of the type 8973 x 101°.

[2 marks]

b, 4xmx1133

: (M1)

Note: Award (M17) for correct substitution in volume of sphere formula.

[2 marks]

6 040 000 km3 6.04 x 106, 57713588“, 6 043 992.82 (A1) (C2)

C. 6 043 992.82-6.074x10°

6.074 % 10° X100 (M1)

Note: Award (M17) for their correct substitution into the percentage error formula (accept
a consistent absence of " x 10" from all terms).

0.494 %  0.494026 ... % (A1)(ft) (C2)

Note: Follow through from their answer to part (b). If the final answer is negative, award
at most (M71)(AO).

[2 marks]

20N.1.SL.TZO.T_1

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure. It appeared in a paper that permitted the use of a calculator, and so might
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not be suitable for all forms of practice.

x= -2-4 ORx= -2-2--2 (M1)

Note: Award (M1) for correct calculation of the left symmetrical point.

x= -6 (A1) (C2)

[2 marks]

b. positive Zero negative
a v
b v

(AT)(A1) (C2)

Note: Award (A1) for each correct row. [2 marks]

c. x>-20R x> -2 (A1)(AT) (C2)

Note: Award (A7) for -2 seen as part of an inequality, (A7) for completely correct notation.

Award (AT7)(A1) for correct equivalent statement in words, for example “decreasing when
x is greater than negative 2".

20N.1.SL.TZ0.T_13

a.
*This question is from an exam for a previous syllabus, and may contain minor differences in

marking or structure. It appeared in a paper that permitted the use of a calculator, and so might
not be suitable for all forms of practice.

2x+x£2 (AT)(AT)(AT) (C3)

Note: Award (A7) for 2x, (A1) for +k, and (A1) for x2 or xiZ
Award at most (A1)(A1)(A0) if additional terms are seen.

[3 marks]

-5

b. -2.5 (A1) (Cc1) [1mark]

c. -2.5=2><-2+_2i2 (M1)
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Award for equating their gradient from part (b) to their substituted derivative
from part (a).

k= 6 Follow through from parts (a) and (b).

20N.1.SL.TZO.T_14

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure. It appeared in a paper that permitted the use of a calculator, and so might
not be suitable for all forms of practice.

Andre wins
the final
Andre wins
p the semi-final
Andre loses
the final
1-p Andre loses
the semi-final
(A1) (C1)

Note: Award (A7) for the correct pair of probabilities.

[1 mark]

b. px0.4+1-p=0.58  (MI)

Note: Award (M1) for multiplying and adding correct probabilities for losing equated to
0.58.

OR

px0.6=1-0.58  (MI)

Note: Award (M17) for multiplying correct probabilities for winning equated to 1-0.58
or 0.42.

p= 0.7 (A)ft) (C2)

Note: Follow through from their part (a). Award the final (A7)(ft) only if their p is within
ngel0<p<l1.
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0.58 0.58

Award for their correct numerator. Follow through from part (b). Award
for the correct denominator.

0.3
0.3+0.7x0.4

Award for their correct numerator. Follow through from part (b). Award
for their correct calculation of Andre losing the semi-final or winning the semi-final
and then losing in the final. Follow through from their parts (a) and (b).

15

% 0.517, 0.517241 .., 51.7%

Follow through from parts (a) and (b).

20N.1.SL.TZ0.T_12

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure. It appeared in a paper that permitted the use of a calculator, and so might
not be suitable for all forms of practice.

0=K-601.2° (M1)

Note: Award (M1) for correctly substituted function equated to zero.

K= 60 (A1) (C2)

[2 marks]
b. the (vertical) speed that Jean-Pierre is approaching (as t increases) (A1) (C1)

OR
the limit of the (vertical) speed of Jean-Pierre (A1) (C1)

Note: Accept "maximum speed" or "terminal speed". [T mark]

c. S= 60-601.2719 (M1)
Note: Award (M17) for correctly substituted function.
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S= 50.3096.. ms? Follow through from part (a).

181 kmh?! 181.114 .. kmh

Award the final for correct conversion of their speed to km h™ 1.

17M.A.SL.TZ2.S_1

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

attempt to subtract terms  (M17)
egd=u2—u1, 7—3
d=4 A1 N2

[2 marks]
b. correct approach (A1) egu; o =3+9(4) u, =39 AT N2 [2 marks]
c. correct substitution into sum (A7) egS;, = 5(3 +39), S;p = 12—0(2 X3 +9x4)

Si0 =210 A1 N2 [2 marks]

17N.1.SL.TZ0.S_2

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

subtracting terms  (M1)
eg5 - 8, u2 - u1
d= —3 A1 N2

[2 marks]

b. correct substitution into formula (A7)

egu;p =8+ (10 -1)(—3),8-27, =3(10) +11 u;y= —19 A1 N2 [2 marks]
17N.1.SL.TZ0.S_10

recognizing infinite geometric series with squares  (M1)

204/296



k2
1-K?

egk’ + k" + Ko+ ...,

correct substitution into S, = % (must substitute into formula)  (A2)

R K9
92" 16

correct working (A7)

9

egl6k® = 9 — 9k?, 25k* =9, k* = —

k= g (seen anywhere) A7

valid approach with segments and CD (may be seen earlier)  (M1)
egr =k, S, =b
correct expression for b in terms of k (may be seen earlier) (A1)

egh=——, b= 3 K\ b=k+k+k+ ..

n=1

substituting their value of k into their formula forb  (M1)

eg—— @
=ae

5 5

| fouw

bzg Al N3

[9 marks]

18N.1.SL.TZ0.5_3

*This question is from an exam for a previous syllabus, and may contain minor differences in marking

or structure.
correct working (A1)
eg -5+ (8 -1)(3)

Ug =16 ATN2

[2 marks]

18M.1.SL.TZ1.S_10

a.i.

valid approach  (M1)

Uz Uy

e
g ur’ up
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r= 125in26< _ Zsin29> ATN2

18 3
[2 marks]
C. METHOD 1 (using differentiation) recognizing % = 0 (seen anywhere) (MT1)
finding any correct expression for (%"’ (A1)

0—54x (—251n29)' —54(2+cos20) "% (—2sin29) correct working (A1)

(2+ cosZB)2
eg sin 260 = 0 any correct value for sin"'(0) (seen anywhere) (A1)

eg O, m, ..., sketch of sine curve with x-intercept(s) marked both correct values for 26
(ignore additional values) (A1)

260 = m, 3w (accept values in degrees) both correct answers 6 = g

Note: Award AQ if either or both correct answers are given in degrees.
Award AQ if additional values are given.

METHOD 2 (using denominator) recognizing when S, is greatest (M1)

eg 2 + cos 26 is a minimum, 1-ris smallest
correct working (A7)

correct working (A1)

w N

eg minimum value of 2 + cos 26 is 1, minimum r =
eg c0s20 = —1,5sin?0 = Z,sin?0 =1 EITHER (using cos 26)

any correct value for cos™(-1) (seen anywhere) (A1)

eg m, 3m, ... (accept values in degrees), sketch of cosine curve with x-intercept(s) marked
both correct values for 26 (ignore additional values) (A7)

260 = m, 3m (accept values in degrees) OR (using sinf) sinf = 1 (A1)

sin~1(1) = g (accept values in degrees) (seen anywhere) A7 THEN

3

both correct answers 6 = 7—;,7 A1 N4

Award if either or both correct answers are given in degrees.
Award if additional values are given.

17MA.SL.TZ1.S_7

*This question is from an exam for a previous syllabus, and may contain minor differences in marking
or structure.

correct use logx™ = nlogx A7
egl6lnx
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valid approach to find r  (M1)

U, 41 Inx®  4lnx 4 16 2
e n + o — X
9 up  Inx1®’ 8lnx’ Inx Inx r
- 1
T2

17N.1.SL.TZ0.S_3
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W

o )
.‘c._

Award  for both end points within circles,
for images of (2, 3) and (0, 2) within circles,

for approximately correct reflection in y = x, concave up then concave down shape (do
not accept line segments).

17MA.SL.TZ2.S_7

* This question is from an exam for a previous syllabus, and may contain minor differences in marking
or structure.

correct application of loga + logh = logab (A1)

eglog, (2sinxcosx), log2 + log(sinx) + log(cosx)

t equation without logs A7
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. -1 . 1 . 1
egZsinxcosx = 2”7, sinxcosx = v sin2x = 5

recognizing double-angle identity (seen anywhere) A7

eglog(sin2x), 2sinxcosx = sin2x, sin2x = %
. .11\ _ = o
evaluating sin (5) = (30°) (A1)
correct working A7
egx = = +2m 2x = 28, 27 750°, 870°, x = = = 2" one correct final answer
9% =1 T, &X ==~ ’ T =1

17N.1.

16N.1.

(i)
(ii)

25m 297

= T (do not accept additional values)

SL.TZ0.S_5

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

attempt to form composite  (M1)
egg(l+e™)

correct function A7 N2
eg(gef)(x)=2+b+2e 21 +e*)+b
[2 marks]

b. evidence of xli_r)no0 2+b+2e™=2+b+ xli_r)no0 (2e™)  (M1)

€92 + b + 2e~®, graph with horizontal asymptote when x - o

Note: Award MO if candidate clearly has incorrect limit, such as x = 0, e, 2e°.

evidence that e™ — 0 (seen anywhere) (A7)

eg lim (™) =0,1+e*>1,2(1)+b= -3, elarge negative number _,  ‘graph of y = e™* or
y = 2e~* with asymptote y = 0, graph of composite function with asymptote y = — 3

correct working (A1) eg2+b= -3 b= -5 A1 N2 [4 marks]

SL.TZ0.S_1

h=2 AT N1

METHOD 1
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valid attempt to find k. (M1)

egf(2)

correct substitution into their function (A7)
eg(2)> —4(2) +5

k=1 AT N2

METHOD 2

valid attempt to complete the square  (M1)
egx? —4x + 4

correct working (A1)

eg(x* —4x+4)—4+5, (x—2)>+1

k=1 AT N2

20N.1.SL.TZ0.T_15

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure. It appeared in a paper that permitted the use of a calculator, and so might
not be suitable for all forms of practice.

u;r =30 and uyr* = 240, M1)

Note: Award (M17) for both the given terms expressed in the formula for u,,.

OR

3073 = 240 r3=8 (M1)

Note: Award (M17) for a correct equation seen.

r= 2 (A1) (C2)

[2 marks]

b. u;x2=30 OR u;x2*=240  (M1)
Note: Award (M17) for their correct substitution in geometric sequence formula.

u; = 15 (AT)(ft) (C2) Note: Follow through from part (a). [2 marks]
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152" -1

C. -

= 61425

Award for correctly substituted geometric series formula equated to 61425.
n= 12 (slices) Follow through from parts (a) and (b).

20N.1.SL.TZ0.T_2

a.i.
the cost of each (large cheese) pizza / a pizza / one pizza / per pizza (A1) (C1)

Note: Award (A0) for "the cost of (large cheese) pizzas". Do not accept “"the minimum
cost of a pizza".

[1 mark]
a.ii. the (fixed) delivery cost (A1) (CT1)
[1 mark]
b. 2 (A1) (C1)
[1 mark]

c. 450=34.50n+8.50 (M1)

Note: Award (M1) for equating the cost equation to 450 (may be stated as an inequality).
12 (A1)(ft) (C3)

12.8 12.7971 .. (A1)

Note: The final answer must be an integer.
The final (AT)(ft) is awarded for rounding their answer down to a whole number,
provided their unrounded answer is seen.

[3 marks]

20N.1.SL.TZO.T_3

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure. It appeared in a paper that permitted the use of a calculator, and so might
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not be suitable for all forms of practice.

400 <w < 500 (A1) (C1)

Note: Accept alternative notation [400, 500) or [400, 500].
Do not accept "400-500".

[1 mark]

b. 115 115.265 .. (g) (A2) (C2)

Note: Award (A1)(AO) for an answer of 116 116.459 .... [2 marks]

frequency

] I I ]
0 100 200 300 400 500 600 700
weight (g)
(A2)(A1) (C3)

Note: Award (A2) for all correct heights of bars or (A7) for three or four correct heights of

bars.
Award (A7) for rectangular bars all with correct left and right end points (
100, 200, 300, 400, 500 and 600) and for no gaps; the bars do not have to be

shaded.
Award at most (A2)(A0) if a ruler is not used for all lines.

18M.1.SL.TZ2.T_7
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*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

20 (A1) (C1)

[1 mark]
b. 4—53(0.11627 ., 11.6279 .. % )  (AT)(AT) (C2)

Note: Award (A7) for correct numerator, (A7) for correct denominator. [2 marks]

7 12 12 7

Note: Award (A7) for first or second correct product seen, (M1) for adding their two
products or for multiplying their product by two.

= %(0.12612 .,12.6126% ) (A7) (C3) [3 marks]

21M.1.SL.TZ1.1

[1 mark]
a.l. fof2=-2 A1l [1 mark]

b.

MIATAT

Note: Award MT7for an attempt to apply any vertical stretch or vertical translation, A7 for
a correct horizontal line segment between —4 and 0 (located roughly at y = 3),

AT for a correct concave down parabola including max point at (2,4) and for correct
end points at (0,3) and (6,0) (within circles). Points do not need to be labelled.

[3 marks]
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20N.1.SL.TZO.T_4

a.i.

O=x+i—2 (M1)

2
Note: Award (M1) for equating the function to zero.
x= -2.29 -2.28942 ... (A1) (C2)

Note: Award (C7) for a correct x-value given as part of a coordinate pair or alongside an
explicitly stated y-value.

[2 marks]

a.i. 2.88, 4.33 2.88449 .., 4.32674 .. (A1)(A1) (C2)

Note: Accept x = 2.88, y =4.33. [2 marks]

b. 3-x=x+ % (or equivalent) (M1)

Note: Award (M17) for equating the functions or for a sketch of the two functions.
x= -1.43 -1.43080 ... (A1) (C2)

Note: Do not award the final (A7) if the answer is seen as part of a coordinate pair or a y-
value is explicitly stated, unless already penalized in part (a).

[2 marks]

21M.1.SL.TZ1.2

a.

3x10* OR 30000 km (accept 3-10%) A7

[1 mark]
b. §n3 x10*> OR 311300003 (A7)
= gn x27x10%2 =mn36x10%2 OR = ;-‘n X 27000000000000 (A1)
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=m36x10'3 km® OR a=3.6, k=13

18N.1.SL.TZ0.S_5

* This question is from an exam for a previous syllabus, and may contain minor differences in marking
or structure.

METHOD 1 (eliminating k)

recognizing parallel vectors are multiples of each other  (M17)

eg a= kb, (23p>:k<p;1 >, %:%, 3k=p+1and 2kp =8

correct working (must be quadratic) (A1)

p? +p
4

eg 2p°+2p =24, PP+p-12, 3=
valid attempt to solve their quadratic equation (M1)

eg factorizing, formula, completing the square

evidence of correct working (A1)

-2+ /4—-4(2) (24

eg (p+4)(p-3),x=

p=-4, p=3 ATAT N4

METHOD 2 (solving for k)

recognizing parallel vectors are multiples of each other  (M17)

eg a= kb, <23p>:k<p;1 ), 3k=p+1and 2kp =8

correct working (must be quadratic) (A1)
eg 3k —k=14, 3 —k-4, 4Lk =3-k
one correct value for kK (A7)

4 3

eg k:—1,/<:§, k:4

substituting their value(s) of Kk  (M1)

o (3)=3(710 ) a(@) mpermaz(So-n 0 )= ( 75"

p=-4, p=3 AIAIN4

METHOD 3 (working with angles and cosine formula)
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recognizing angle between parallel vectors is 0 and/or 180°
eg cosB =+1, a-b=|al|b|

correct substitution of scalar product and magnitudes into equation

3(p+1) +2p(8)

= +1, 19p+3 = ./4p?> +9,/p* + 2p + 65
\/32+(2p)2\/(p+1)2+82 v v

correct working (must include both +)

eg 3(p+1) +2p(8) = i\/32+ (Zp)z\/(p+1)2+82,
19p+3 = +/4p*> +9p* +2p+ 65

correct quartic equation

eg 361p?+ 114p +9 = 4p* + 8p> + 269p? + 18p + 585, 4p* + 8p3 — 92p? — 96p + 576 = 0,
p*+2p3 —23p2 —24p+144=0, (p+4)°(p-3)"=0

p=-4, p=3

17MA.SLTZ2.1_7

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

18 +x +y+ 22 =100 or equivalent (A1) (CT1)

[1 mark]

b, 18+2x+3y+88

00 = 2.71 or equivalent  (M1)(A1) (C2)

Note: Award (M1)for a sum including x and y, divided by 100 and equated to 2.71,
(A1) for a correct equation.

[2 marks]

c. x+y=60and2x+3y=165 (M1)

Note: Award (M17) for obtaining a correct linear equation in one variable from their (a)
and their (b).

This may be implied if seen in part (a) or part (b).
x =15; y =45 (A1) (A1(ft) (C3)

Notes: Follow through from parts (a) and (b), irrespective of working seen provided
the answers are positive integers.
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21M.1.SL.TZ1.3

METHOD 1 (finding u; first, from Sg)

4u; +8 =8 (A1)

u = -6 Al

uy +7d =8 OR 42u; + 7d = 8 (may be seen with their value of u;) (A1)
attempt to substitute their uy (M1)

d=2 Al

METHOD 2 (solving simultaneously)

u +7d =8 (A1)
4u;+8=8 OR 42u; +7d=8 OR u; = -3d (AT)
attempt to solve linear or simultaneous equations (M1)
u = -6, d=2 ATAT
[5 marks]
21MMA.SL.TZ1.4
a.

attempt to use definition of outlier

1.5%20 +Q, (M1)

1.5x20+U=75(=U =45, accept U >45) OR 1.5x20+Q; =75 A1
minimum value of U = 45 AT

[3 marks]

b. attempt to use interquartile range (M1)

U-L =20 (may be seen in part (a)) OR L > 25 (accept L > 25)

minimum value of L = 25 AT [2 marks]
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21M.1.SL.TZ1.5

a.

f'x=-2x-h Al

[1 mark]

b. g'x=e*2 OR g'3 =e3?2 (may be seen anywhere) AT

Note: The derivative of g must be explicitly seen, either in terms of x or 3.
recognizing f'3 = g'3 (M1) -23-h=¢3? =e

-6+2h=e OR 3-h= - AT

¢
2

Note: The final A7is dependent on one of the previous marks being awarded.

h=e;6 AG [3 marks]

c. f3=g3 (M1) -3-h*+2k=¢e3"2+k correctequationink EITHER
-3-‘*;62+2k=e3-2+k A1 k=e+6'§'62 =e+§2 A1 OR
k=e+3-e;62 A1 k=e+9-3e-18+ez+1++36 A1 THEN
k=e+%2 AG [3 marks]

17MA.SL.TZ1.S_3

* This question is from an exam for a previous syllabus, and may contain minor differences in marking
or structure.

METHOD 1

evidence of choosing the sine rule  (M7)

eg— = —

sind sinB

correct substitution A7

x 13 13sin30
sin30  sin45’  sin45

€g

. _1 _ 1
sin30 = > sin45 = = (A1)(A1)

correct working A7

1 13 1 2
eg—XT,EX13X\/—2_

1
> ’13XEX\/7

correct answer AT N3
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egPR = %, % (cm)

METHOD 2 (using height of APQR)

valid approach to find height of APQR

(M1)

egsin30 = =, cos60 = 1ﬁ

13

: 1 1
sin30 = > or cos60 = 5

height = 6.5

correct working

egsinds = 2, /6,57 + 6.5

correct working

1

egsind5 = —, cos45 = i’

VZ

correct answer

egPR = % % (cm)

19M.A.SL.TZ2.S_7

recognizing period of g is larger than the period of f (M1)

eg sketch of g with larger period (may be seen on diagram), A at x = 2,

image of Awhen x > 2, 7?”—>2n, 2sin(2mp) = —1, 7—6”><k:21r

correct working (A1)

7

- =27
6

T -

€g

7 7 7
P = 12 (acceptp < Eorp < E)

[3 marks]

18N.1.SL.TZ0.T_2

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in

marking or structure.

3 (A1) (C1)

2mp =

AT N2
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[1 mark]

b. median is 13th position (M1) CF: 2, 6, 14, 20, 23, 25 (M1)

median = 3 (A1) (C3) [3 marks]

c.i. 2.5 (A1) (C1)

Award if the sum of parts (c)(i) and (c)(ii) is 4.
c.ii. 1.5
Award if the sum of parts (c)(i) and (c)(ii) is 4.

17N.1.SL.TZ0.S_4

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

evidence of choosing the cosine rule  (M1)
egc® = a’ + b* — abcosC
correct substitution into RHS of cosine rule (A7)

eg3? + 82 —2x3><8><cos§

evidence of correct value for cosg (may be seen anywhere, including in cosine rule) A7
T_Lac?2= _ 1 _

egeoss =7, AC =9+ 64 — (48x3 ), 9+ 64— 24

correct working clearly leading to answer A7

egAC* = 49, b = 49

AC=7(cm) AG NO
Note: Award no marks if the only working seen is AC? = 49 or AC = 49 (or similar).

[4 marks]
b. correct substitution for semicircle (A1) egsemicircle = %(an 3.5), %x nx7, 3.5m
valid approach (seen anywhere)  (M1)

egperimeter = AB + BC + semicircle, 3 + 8 + (%XZXT[X;), 8+ 3+ 3.5

11+ m(=357+11) (cm) A7 N2 [3 marks]



19M.1.SL.TZ1.S_3

a.
valid approach (M1)
eg labelled sides on separate triangle, sin?x + cos?x = 1
correct working (A1)

eg missing sideis4, [1-— (g)

ull

cosf = A1 N3
[3 marks]

b. correct substitution into cos26 (A1) eg 2 (%) 1, 1- 2(%)2'

cos20 = % A1 N2 [2 marks]

. 7 14 14 % 25
c. correct working (A7) eg 7= = g BC=—
BC =50 (cm) A1 N2 [2 marks]

18M.1.SL.TZ2.S_4

*This question is from an exam for a previous syllabus, and may contain minor differences in marking

or structure.

evidence of correctly substituting into circle formula (may be seen later)  A1A7

eg 7012 =12,10=6

attempt to eliminate one variable (M1)

1
egr=00=12"0 _12
gr=pl =079 =%

correct elimination (A7)

2 2
eg sx2x12=12,20x (2) =12,A=_xr2x,
2 r 2 % 2

=2

ro2r

correct equation (A7)

eg %x6r=12,%x36

_ _ 12,8
?—12,12—2><r xr

correct working (A1)
eg 3r =12, =12, =2,24 = 6r

r= 4 (cm) AT N2

[7 marks]

18M.1.SL.TZ1.S_6
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* This question is from an exam for a previous syllabus, and may contain minor differences in marking
or structure.

METHOD 1 (using |p| |2g| cos6)

findingp+q+r (A7)

|p+q+r|=2x3(=6) (seen anywhere) A1
correct angle between p and g (seen anywhere) (A7)
g (accept 60°)
substitution of their values  (M1)
s
eg 3 x 6 x cos(g)
correct value for cos ( g) (seen anywhere) (A7)
1 1
eg 3 3X6X 7

pp+q+n=9 AIN3

METHOD 2 (scalar product using distributive law)

correct expression for scalar distribution (A1)

eg p*p+pq+pr

three correct angles between the vector pairs (seen anywhere)  (A2)
eg 0O° between p and p, g between p and gq, %ﬂ between pand r

Note: Award A7 for only two correct angles.

substitution of their values (M1)

eg 3.3.cosO +3.3.cos§ + 3.3.c0S120
T 2n
one correct value for coso, cos(g) or cos(?) (seen anywhere) AT
eg % 3X6X %
pp+g+n=9 AIN3

222/296



(scalar product using relative position vectors)

valid attempt to find one component of or

. x x 33 -3
eg sin 60 = 7, cos 60 = 7, one correct value 3 TﬁTﬁ

one correct vector (two or three dimensions) (seen anywhere)

3 3
> 2
2 3

— 2
2 0

three correct vectors + + =2

6
+ e ( 6 > or| 0 | (seen anywhere, including scalar product)

correct working
eg (3x6)+ (m ><o),9+0+0

2

o + +)=9

19M.1.SL.TZ1.S_6

*This question is from an exam for a previous syllabus, and may contain minor differences in marking
or structure.

METHOD 1 (cosine rule)

diagram including v, vand included angle of% (M1)

sketch of triangle with w (does not need to be to scale) (A7)

€g
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choosing cosine rule  (M1)

eg a?+ b?—2abcosC

correct substitution AT

eg 42+ (y3)" = 2(4) (y3)cost
cos% = Vz—g (seen anywhere) (A7)
correct working (A1)

eg 16+3-12

lwl=y7 AT N2

METHOD 2 (scalar product)

valid approach, in terms of u and v (seen anywhere) (M1)

eg |wP=W-veu-v),|wpP=uvu-2vv+vey, |wP= (u —v1)2 + (up —vz)z,

| |=J(ul—v1)2+(uz—v2)2+(u3—v3)2

correct value for « (seen anywhere)

eg | P=16, + =16, u1’+uy? =16

correct value for « (seen anywhere)

eg | P=16, * =3, viP+vt+v32=3
V3

s
cos(g) = (seen anywhere)

« =4x,3X g (= 6) (seen anywhere)

correct substitutioninto « -2 ¢ + « oru?+u,? + v +v,2—2(wv; +uw,) (Ror3
dimensions)

eg 16-2(6)+3 (=7)

| 1=v7

19M.1.SL.TZ2.S5_9
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a.

*This question is from an exam for a previous syllabus, and may contain minor differences in

marking or structure.
evidence of valid approach (M1)
eg sketch of triangle with sides 3 and 5, cos?6 = 1 — sin?6

correct working (A1)

eg missing side is 4 (may be seen in sketch), cosf = %, cosf = — %

tang = —> A2 N&

[4 marks]

b. correct substitution of either gradient or origin into equation of line (A1)

(donotaccepty=mx+b) eg y=xtanf, y—0=m(x—0), y=mx

y= — Zx A2 N4 Note: Award ATAO for L = — %x. [2 marks]

d. valid approach to equate their gradients (M1)

eg f’:tane, f’= —

W

: 3
, e*cosx + e*sinx — - g

B w

correct equation without e* (A1) eg sinx = — cosx, cosx + sinx =0,

correct working (A7) eg tanf = —1, x =135°

X = %” (do not accept 135°) AT N1

Note: Do not award the final A7if additional answers are given.

21M1.SL.TZ1.7

a.

METHOD 1 (discriminant)

mx2-2mx = mx -9 (M1)
mx?-3mx+9=0

recognizing A = 0 (seen anywhere) M1

A = -3m? - 4m9 (do not accept only in quadratic formula for x)

valid approach to solve quadratic for m (M1)
4 2_
9mm-4=0 OR m= 0% 3§X94X9X0

both solutions m=10, 4 AT

. 3
. e*(cosx + sinx) D

W

COoSx

[4 marks]

AT

—sinx
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m # 0 with a valid reason R1

the two graphs would not intersect OR 0 # -9

m=4 AG

METHOD 2 (equating slopes)

mx? -2mx = mx -9 (seen anywhere) (M1)

f'x =2mx-2m Al

equating slopes, f'x = m (seen anywhere)
2mx-2Zm=m

=3
X =3 AT

substituting their x value (M1)

3 3
Em-ZmXE—mx—-9

9 126
Zm—rm—zm—9 AT
-O9m

- = -9

m=+4 AG

METHOD 3 (using =)

mx?-2mx = mx -9 M1)
mx%-3mx+9=0
attempt to find x-coord of vertex using é—i

Z3m Al

2m

X = AT

N w

substituting their x value (M1)

32 3 .
2 m-3m><§+9—0

2m-2m+9=0 AT
4 2
O9m = -36

m=4 AG

M1

(M1)
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b. 4xx-2 p=0andg=2 OR p=2andg=0

c. attempt to use valid approach

2 % f1, 8x-8=0 OR 4x?-2x+1-1=4x-12-4 h=1, k= -4
d. recognition x = h to 2 (may be seen on sketch)
recognition that fx < 0 and f'x >0 1<x<2

Award  for two correct values,  for correct inequality signs.

21MM.1.SL.TZ1.8
a.
attempt to use quotient or product rule (M1)
dy x41-1n x4x3 1
—~=-—2 _— OR In x-4x> 4 x™*- AT
dx x4 x
correct working Al
_ x%1-4 In x . 3 -4 In x 1
= ——— OR cancelling x* OR ——+ —
_ 1-4 5ln x AG
X
[3 marks]
. d 1-4 1 1 1
b. fx=2=0 (M) ——=0 Inx=; (A x—i A1
N . . 1 1 1 1
substitution of their x to find y (M1) mer T =€ 1 AT pez; L
Yy=—"07
e
[5 marks]
1 5-9 4 . . .
C. 1 7. =—= = -— A1 which is negative R1
f " ez — 20 ln1§4 9 (M1) el.5 el.5
ez
hence P is a local maximum AG
Note: The R7is dependent on the previous A7 being awarded. [3 marks]

d In x>0 (A1) x>1 AT [2 marks]
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I]

Award  for one x-intercept only, located at 1

for local maximum, P, in approximately correct position
for curve approaching x-axis as x » o (including change in concavity).

17N.1.SL.TZ0.S_6

*This question is from an exam for a previous syllabus, and may contain minor differences in marking
or structure.

attempt to find the area of OABC  (M1)

egOA x 0C, x X f(x), f(x) X (— x)

correct expression for area in one variable (A7)
egarea = x(15 — xz), 15x — x3, x3 — 15x

valid approach to find maximum area (seen anywhere)  (M1)
egA'(x) =0

correct derivative A7

egl5 — 3x?%, (15 —x?) + x(—2x) =0, — 15 + 3x?
correct working (A7)

egl5 =3x%, x> =5, x=+/5

x= —4/5 (acceptA(—\/’E, 0)) A2 N3

[7 marks]

16N.1.SL.TZ0.S_2
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*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

evidence of valid approach  (M1)
egright triangle, cos?6 = 1 — sin%6

correct working (A1)

egmissing side is 2, ’1 - (‘/3—5>

cosf = AT N2

wil N

[3 marks]

b. correct substitution into formula for cos28 (A7)

22 BYY 2\2 (5 cos20= —~ AT N2 [2 marks]
eg2x () ‘1'1‘2(?) (3) —(?) 9

18N.1.SL.TZ0.S_7

* This question is from an exam for a previous syllabus, and may contain minor differences in marking
or structure.

METHOD 1

correct substitution into formula for cos (2x) or sin (2x) (A1)

12 () 1Y () ()L (1)
eg 1-2(3) 2(?) - L 2(3)<?) (?) - (3)
cos(2x) = g or sin(2x) = @( = g = %) (may be seen in substitution) A2
recognizing 4x is double angle of 2x (seen anywhere)  (M1)

eg cos(2(2x)), 2cos?(20) —1, 1—2sin?(26), cos?(26) —sin?(26)

correct substitution of their value of cos (2x) and/or sin(2x) into formula for cos (4x)

(A7)

7\ 2 98 248\ 2 64 (7\% [(2y8\% 49 32
eg 2(5) L gL 1_2<T> =g (a) _<T) ' 81 81

cos (4x) =;—Z AT N2

METHOD 2

recognizing 4x is double angle of 2x (seen anywhere) (M1)
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eg cos(2(2x))

double angle identity for 2x

eg 2cos?(20) —1, 1—2sin?(2x), cos?(20) —sin®(26)

correct expression for cos (4x) in terms of sinx and/or cosx

2

eg 2(1—Zsin29)2—1, 1 — 2 (2sinxcosx) ?, (1—Zsin29)2— (2sinfcosh)

correct substitution for sinx and/or cosx

2\ 2 N2 N L B2
eg 2<1—2( ) ) ~1, 2(1—4(5) +4(3) )—1, 1—2(2><§><?)
correct working

cos (4x) = g

W=

21M.1.SL.TZ1.9

a.

recognising probabilities sum to 1 (M1)

1
ptp+p+op=1

14 =% A1l

[2 marks]

b. valid attempt to find E (X) (M1) 1><p+2><p+3><p+4x%p = 8p
16

E(X) =— Al [2 marks]

ci. 0<r<i1 AT [1 mark]

c.ii. attempt to find a value of g (M1)

0<1-3g<1ORr=0=q=:ORr=1>qg=0 0<q<> Al  [2marks]

d. E(Y)=1%xq+2xq+3xq+4xr(=2+2r OR 4-6q) (A1)

one correct boundary value Al 1 x% + 2 x%+ 3 x%+ 4x0 =20R
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1X0+2xX0+4+3%x0+4x1 =40R 2+20 =20R 2+21 =40R

4-60 =40R4-6§ —2 2<E(Y)<4 Al  [3marks]

e. evidence of choosing at least four correct outcomes from

1&2, 1&3, 1&4, 2&3, 2&4, 3&4

§q+§r OR 3pq +3pr OR pq+pq+pl-3q+pq+pl-3q+pl-3q

solving for either q or r §q+1-3q =% OR §%+r = % OR 3pg+3pl-3q= %
OR 3pl+3 pr=1 two correct values g=- and r = >
P pr =7 1= % 8
one correct value g = 2—54 OR r= g substituting their value for q or r
5 3 _ 11 :
4-6— OR 2+2: E(y) =1 (solving for E(Y))

evidence of choosing at least four correct outcomes from
1&2, 1&3, 1&4, 2&3, 2&4, 3&4
§q+§r OR 3pgq +3pr OR pq+pq+pl-3q+pq+pl-3q+pl-3q

rearranging to make g the subject q= ‘% 3pq +3pl-3q = %

6 4-E(v) _ 1 2E(Y) -1 _ 1 \ S
til-3——=3 7 =3 E(Y)—4

4-E(Y)
6

% x
7

19MASL.TZ1.T_5
a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

Bouquet size | Number of roses (n) | Frequency (f) Cumulative frequency
small 2<n<4 15 15
medium 5<n<8 25 40
large 9<n<l2 10 50

(AT)(A1)(ft) (C2)

Note: Award (A7) for 10; (AT)(ft) for the last column all correct. Follow through from their
10 for their 50 in the last column.

[2 marks]

b. E(07,270% ) (A AN (C2)
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Award for their numerator being 25 + their 10, and for their
denominator being their 50. Follow through from part (a).

c. *(04240%)

Award for a numerator of 4 and for their 10 as denominator. Follow
through from part (a).

17M.A.SL.TZ2.S_9

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

recognizingt=0atA (MI1)

Ais (4, —1,3) AT N2

[2 marks]
b.i. METHOD 1 valid approach (M1) 4 1
egl -1 |+2{ 2 ] (6 3 —1)
3 —2
correct approach to find AB (A1) 6 4
egAO+0B,B—A | 3 |-| -1
-1 3
. 2 METHOD 2
AB = 4 AT N2
—4

recognizing AB is two times the direction vector ~ (M1) correct working (A1)

. 1 . 2 [3 marks]
egAB =2 2 AB = 4 A1 N2
-2 —4

b.ii. correct substitution (A7) eg|A_B)| =22 +4%+4% JT¥16+16, /36

|ﬁ| =6 A1 N2 [2marks]

c. METHOD 1 (vector approach) valid approach involving ABand AC (M)

egﬁ-ﬁ, % finding scalar product and |AC| (A1)(A1)

scalar product 2(3) + 4(0) — 4(4) ( = — 10) |A_c’|= [37 507+ 42 (=5)
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substitution of their scalar product and magnitudes into cosine formula  (M1)

6+0—16 e 100 1
s CosBAC = D(=-3) a1 N2

egcosBAC =

METHOD 2 (triangle approach) valid approach involving cosine rule  (M1)

egcosBAC = _ABZ +Ac* - BC? finding lengths AC and BC  (A7)(A71) AC=5,BC=9
2 X AB x AC
substitution of their lengths into cosine formula  (M1) egcosBAC _ %
A 20 _ 1
cosBAC = % ( = 3)
d.
Award relevant marks for working seen to find BC in part (c) (if cosine rule used
in part (c)).
recognizing need to find BC
choosing cosine rule egc? = a®? + b* — 2abcosC
. . . 2 2 2 _l
correct substitution into RHS egBC? = (6)° + (5) 2(6)(5)( 3), 36 + 25+ 20
distance is 9 BC
recognizing need to find BC valid approach
egattempt to find OB or OC, OB = 3 orOC=| —1 |, BA+AC
-1 7
correct working . 1 ) -1
egBC=| —4 |, CB= 4 ,\/12+42+82=\/8T
8 —8
distance is 9
recognizing need to find BC valid approach

egattempt to find coordinates of Bor C, B(6, 3, —1) orC(7, — 1, 7)

correct substitution into distance formula

egBC:J(6—7)2+(3—(—1))2+(—1—7)2, J1Z+ 4%+ 8% = /8T

distance is 9

18M.1.SL.TZ1.T_6
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17N.1.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

180 (A7) (C1)
[1 mark]

b. 36,24 (A1)(A1) (C2)

Note: Award (A0)(A1) for two incorrect values that add up to 60. [2 marks]

c.i. 125 (accept125.5) (A7)

. AX 25436 X754+ 34X 125 + 46 X 175 + 24 X 225 + 16 X 275
c.ii. — (MT1)

Note: Award (M17) for correct substitution of their mid-interval values, multiplied by their
frequencies, into mean formula.

=156 (155.625) (A1)(ft) (C3) Note: Follow through from parts (b) and (c)(i). [3 ma ks]

SL.TZ0.S_9

a.i.

correct approach A7

-1 -3 3 -1
egl 3 |—-| 4 || 4 |+ 3
3 2 -2 3
. 2
AB=| -1 AG NO
1
[1 mark]
a.ii. any correct equation in the form r = a + tb (any parameter for t)
-3 -1 2
where a is 4 or 3 and b is a scalar multiple of | —1 A2 N2
2 3 1
-3 2 -3+ 2t
egr = 4 +t] -1 |, (x,y,2)=(—-1,3,3)+s(—-2,1, —=1), r= 4 —t
2 1 2+t

Note: Award A7for the form a + tb, Al for the form L = a + th, AO for the form
r=b+ta.

[2 marks]

b. METHOD 1 - finding value of parameter valid approach  (M71)
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egl 4 |+¢ -1 )=l1](-133)+s(-21 -1)=(@3,1,p)
2 1 p

one correct equation (not involving p) (A7)
eg—3+2t=3, —1—2s=3,4—-t=1,3+s=1
correct parameter from their equation (may be seen in substitution) A7

egt =3, s= — 2 correct substitution (A7)

-3 2 3 3
egl 4 |+3 -1 |=| 1 )3-(—-2) p = 5| accept| 1 Al N2
2 1 p 5
METHOD 2 - eliminating parameter valid approach  (M1)
-3 2 3
egl 4 |+t -1 |=1 )(—-1,33)+s(-2,1, —1)=(3,1,p)
2 1 p

one correct equation (not involving p) (A7)

eg—-3+2t=3, —1—-2s=3,4—t=1,3+s=1 correct equation (withp) A7

eg2+t=p, 3—s=p correct workingtosolveforp (A1) eg7=2p—-3,6=1+p
3 [5 marks]

p = 5| accept| 1 Al N2
5

C. valid approach to find DC or CD

3 q° q® 3 q° 3
egl 1 |- o | 0 - 1 0 - 1
5 q q 5 q p

correct vector for DC or CD (may be seen in scalar product)

3-¢q° q* -3 3 —q*
eg 1 )] _1 ] 1
5—gq q-—>5 pP—q

recognizing scalar product of DC or CD with direction vector of L is zero (seen anywhere)

3—q2 2 3—q2 2

_—

egl 1 || -1 =0 DC-AC=0, 1 || -1 =0
P—q 1 5-¢ 1

correct scalar product in terms of only g

egb—2q°—-1+5-q,2¢°+q—10=0,2(3-¢>)—1+5—¢q
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correct working to solve quadratic eg(2q +5)(q — 2) —13 T= 3= T0)
’ 2(2)

5
q= _5;2

18M.1.SL.TZ1.S_9

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

correct approach A1

— - 2 —4
eg AO+OB,B—A,| -4 |—| —-12
—4 1
R 6
AB = 8 AG NO
=5

[1 mark]

b.i. any correct equation in the form r= a + tb (any parameter fort) A2 N2

2 —4 6
where ais| —4 |or| —12 |and bis a scalar multiple of [ 8
—4 1 -5
—4 6 —4 + 6t
egr=|-12 |+t| 8 | (xyz)=(2—-4—-4)+t(68 —-5), r=( —12+8t
1 -5 1 -5t

Note: Award A7 for the form a + tb, A7for the form L = a+ tb, AO for the form r= b + ta.

[2 marks]

b.ii. METHOD 1 (solving for t) valid approach (M1)

k 2 6 k -4 6
eg 12 |=| -4 |+¢t{ 8 || 12 |=| —-12 |+t 8
—k —4 -5 —k 1 -5

one correct equation Al eg -4+ 8t=12,-12+8t=12 correctvalue fort (A1)
eg t=2or3 correctsubstitution Al eg 2+ 6(2), -4+ 6(3), -[1+3(-5)]

k=14 AGNO METHOD 2 (solving simultaneously) valid approach (M1)

k 2 6 k —4 6
eg 12 |=| -4 |+t 8 || 12 |=| —-12 |+¢t| 8
—k —4 -5 —k 1 -5

two correct equations in Al eg k=-4+6t —k=1-5t EITHER (eliminating k)
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correct value for t (A1) eg t=2o0r3 correctsubstitution AT

eg 2+ 6(2), -4+ 6(3) OR (eliminating t) correct equation(s) (A1)

eg 5k+20 =30tand -6k- 6 =30t -k=1- 5("—24)

correct working clearly leading to k=14 A7

eg —-k+14 =0, -6k=6 -5k—-20,5k=-20+6(1+k THEN k=14 AG NO
[4 marks]

c.i. correct substitution into scalar product Al

eg (2)(6) - (4)(8) - (4)(~-5),12 -32+20 OB-AB=0 AINO [2 marks]
cii. OBA — T gp° 3m o [1 marks]
0BA = 7,90 (accept7,270 ) ATNT

d. METHOD 1 (% x height x CD)

recognizing that OB is altitude of triangle with base CD (seen anywhere) M7

Lo IH]U AL Lk ‘_

eg % X |0_)B| X |CT)|,OBJ.CD, sketch showing right angle at B

S -6 . 6
CDhb=| —8 |orDC= 8 (seen anywhere) (A1)
5 -5

correct magnitudes (seen anywhere) (A1)(AT)

0| =J(z)2+ () 7+ (—4)% = (y35)

|(;_f)| = \/(—6)2 +(-8)%+ (5)%= (\[m) correct substitution into %bh AT

eg % X 6x+125 area =34/125,15\/5 ATN3 METHOD 2 (subtracting triangles)
recognizing that OB is altitude of either AOBD or AOBC(seen anywhere) M1

eg %x |O_)B| X |B_>D|,OBJ_BC, sketch of triangle showing right angle at B
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one correct vector BD or DB or BC or CB (seen anywhere)

5 6 5 —-12
eg BD = 8 |,CB=| —16
-5 10

|O_)B| =J(2)2+ (—4)*+ (—-4)% = (/36) (seen anywhere)

one correct magnitude of a base (seen anywhere)

|B_>D| = \[(6)2 +(8)7+ (5)" = (V125 ),|B_)C| = 144 256+ 100 = (Y500 )
correct working

eg 5% 6x/500 — 2 x 6 X 5y5,5 X6 X/500 X590 — 3 X 6 X 55 x 5in90

area = 34/125,15+5 (using %ab sin C with AOCD)

two correct side lengths (seen anywhere)

|O_>D|:\[(8)2+(4)2+(—9)2= (\/1_6I),|C_]5|:\/(—6)2+(—8)2+(5)2=(\/TZ?),
|(Tc|=\/(14)2+(12)2+(—14)2=(\/§%)

attempt to find cosine ratio (seen anywhere)
536 —286  OD-DC

9 T AeTy1zs’ joDlIDC]

correct working for sine ratio (125)* 4 sin2D = 1
161x 125
correct substitution into %absinC eg 0.5 x,/161 x+/125 x o

area = 34/125,15/5

17MA.SL.TZ2.5_2

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

evidence of scalar product M7

ega - b, 4(k+3) + 2k

recognizing scalar product must be zero  (M1)

ega- b =0,4k+12+2k=0

correct working (must involve combining terms) (A1)

eg 6k+12,6k = —12
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b. attempt to substitute value of k (seen anywhere)

—-2+3 2 correct workin
N

4 2 4+42k+6 [ 6
o(3)+( %) ("250) -(2)
17N1.SL.TZ0.S_1

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

correct probabilities

-~ green
.-"f-'-'#
5 =~
= _green T
3 ___.-'"'-' 1 H'H .
s = ~white
{.—-’
™S 5 _-green
o ~ -
3 “ s r
= ™ white T
8 {:
2™ .. .
7 ~white
ATATAT N3

Note: Award A7for each correct bold answer.

[3 marks]
D 5.3 3_5 15
b. multiplying along branches  (M1) egz Xz, =X, =
. e . 5 3 3.5 15 15
adding probabilities of correct mutually exclusive paths (A7) eg X+ Xz, —+ o

30 (_ 15
§(_28) A1 N2 [3 marks]

18M.1.SL.TZ2.T_12
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*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

12.5 (A1) (C1)

[1 mark]

b.i. 33+k OR 10+8+5+10+ k (A1)
Note: Award (A7) for "number of customers = 33 + k". [T mark]

bii, 25x10+75x8+ .. +225xk _
o 33+k -

12 (MT)(A1)(ft)

Note: Award (M17) for substitution into the mean formula and equating to 12, (A7)(ft) for
their correct substitutions.

(k=)7 (AI)XfY) (C4)

Note: Follow through from part (b)(i) and their mid-interval values, consistent with part
(a). Do not award final (A7) if answer is not an integer.

[3 marks]
c 10
g

number of customers
i
i 7

9 5 10 15 >

time (minutes)

-

)

(o]

5

(A1)(ft) (CT)

Note: Follow through from their part (b)(ii) but only if the value is between 1 and 10,
inclusive.
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17M.1.SL.TZ1.S_8

a.i.

valid approach  (M1)

0 3
eg A—B,—| 1 |+| 5
8 2
. 3
AB = 4 Al N2
—6
[2 marks]

a.ii. any correct equation in the form r= a + tb (any parameter fort) A2 N2

0 3 3
where ais| 1 |or| 5 |, and bis a scalar multiple of | 4
8 2 —6
0 3 343t
egr=| 1 |+t 4 |, r=| 5+4t |, r=j+8k+ t(3i+ 4j- 6k)
8 —6 2 — 6t

Note: Award A7for the form a + tb, ATfor the form L = a + tb, AO for the form r= b +
ta.

[2 marks]
b. valid approach (M1) ega-b =0

choosing correct direction vectors (may be seen in scalar product) A7

3 p 3 p correct working/equation A7
egl 4 and| 0 |, 4 |- 0 |=0
—6 1 —6 1

eg3p—6=0 p=2 AG NO [3 marks]
c. valid approach  (M1) 9

egli =\ 13 |, L1 =1L,
z

one correct equation (must be different parameters if both lines used) (A7)
eg3t=9,1+2s=9,5+4t=13, 3t=1+2s one correct value A7
egt=3,s=4,t=2 valid approach to substitute their t or svalue (MT7)

eg8+3(—6), —14+4(1) z= —10 A1 N3 [5marks]
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d.i |d| =J22+1( = 2
(=v5) 7
L S accept 2
\EAY x/l‘o'
N3
d.ii. valid approach 9 .
egl 13 +./5d
—-10
correct working 9 2 9 2
egl 13 +1 0 | 13 -1 0
—-10 1 —-10 1
one correct point eg(11, 13, —9), (7, 13, —11)

attempt to use distance between (1 + 2s, 13, — 14+ s) and (9, 13, —10)
eg(2s—8)>+ 0%+ (s—4)* =5
solving 55> —40s+ 75 = 0 leadingto s = 5 or s = 3 one correct point

eg(11, 13, —9), (7, 13, —11)
19M.1.SL.TZ1.S_2

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

correct equation (A1)

eg —-3+6s=15, 65s=18

s=3 (A1)

substitute their s value into z component (M1)
eg 10+3(2), 10+6

c=16 ATN3

[4 marks]
b 1 6
r=| 2 |+tl 0 |(=(i+2j+3k +t6i+2k) A2N2
3 2
6
Note: Accept any scalar multiple of [ 0 | for the direction vector.
2

242/296



1 6 1 6 6 1
Award for| 2 |+tl 0 |, forL,=| 2 |+¢t[ 0 | forr=1 0 |+t 2
3 2 3 2 2 3

19M.1.SL.TZ2.5_2

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

valid approach (M1)
eg b=2a a=kb, cosf=1, ab=—|a|lb|, 2p = 18
p=9  AIN2

[2 marks]

b. evidence of scalar product (M1) eg a<b, (0)(0) + (3)(6) + p(18)
recognizing a*b = O (seen anywhere) (MT1) correct working (A1)

eg 18+ 18p =0, 18p = -18 (A1) p=-1 ATN3 [4 marks]

18M.1.SL.TZ2.S_1

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

any correct equation in the form r = a + tb (accept any parameter for t)

2 1
where ais| 1 |, and bis a scalar multiple of | 3 A2 N2
3 1
2 1
egr=| 1 |=t| 3 |, r=2i+j+3k+s(i+3 +k)
3 1

Note: Award A7 for the form a + tb, AT for the form L = a + tb, Ao for the form r= b + ta.

[2 marks]

b. METHOD 1 correct scalar product (A7) eg (1 x2)+@3xp)+(1x0),2+3p

evidence of equating their scalar product to zero  (M1)

eg asb=0,2+3p=0,3p=-2 p:—% AT N3 METHOD 2
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valid attempt to find angle between vectors

correct substitution into numerator and/or angle

2
(1x2) + (3xp) + UXO),COSQ -0 p=—=

eg cosf =
g lallb] 3

16N.1.SL.TZ0.S_4

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

valid attempt to find direction vector  (M1)

egPQ, QF

correct direction vector (or multiple of) (A7)

eg6i + j — 3k

any correct equation in the form r = a + tb (any parameter fort) A2 N3

where aisi + 2j — kor7i + 3j — 4k, and bis a scalar multiple of 6/ + j — 3k

1+ 6s 1 —6
egr = T7i + 3 — 4k + t6i +j—3Kk,r={ 2+1s | r=| 2 |+t -1
—1-3s -1 3

Notes: Award A7 for the form a + tb, AT1for the form L = a + tb, AOfor the form r =
b + ta.

[4 marks]

b. correct expression for scalar product (A7) eg6x2+1x0+(—3)xn, —3n+12
setting scalar product equal to zero (seen anywhere)  (M1)

egu-v =0, —3n+12=0 n=4 A1 N2 [3 marks]

18M.1.SL.TZ1.S_2

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

recognizing Q, or Qz (seen anywhere)  (M1)
eg 4,11, indicated on diagram
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IQR=7 ATN2

[2 marks]

b. recognizing the need to find 1.5 IQR eg 1.5 xIQR, 1.5 x7
valid approach to find k eg 10.5+11,1.5 x IQR+ Qs 21.5

k=22 If no working shown, award for an answer of 21.5.

16N.1.SL.TZ0.T_3

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

Statement True or False
xeC False
xC B False

AVB =D True

AmnBcC False

AnC=9 True

(AT)(AT)(AT)(AT)(AT)  (C5)
[5 marks]

b. *t | [1 mark]

(A7) (CT)

19M.1.SL.TZ2.5_8

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

valid approach (M1)

eg 16+8, a-8
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24 (hours) AT N2

[2 marks]
b. valid approach (M) eg 20-15 Q;—Q,, 15-20 IQR=5 AT N2
[2 marks]

c. correctworking (A1) eg %0, 180 %‘ mean = 18 (hours)  ATN2 [2 marks]
n

d.i. attempt to find total hours for group B (M1) eg xXxXn

group B total hours = 4,20 (seen anywhere) ATN2 [2 marks]

d.ii. attempt to find sum for combined group (may be seen in working)  (M1)

(AT) g 180 + 420 600

eg 180 + 420, 600 correct working 0 30

mean = 20 (hours)

e.i. valid approach to find the new mean eg %.U. %x 21

21
mean = — (= 10.5) hours

1T7MASLTZ1.T_4

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

15 (A1) (C1)

[1 mark]

b. no (A1) (C1) Note: Accept "itis only offered in Winter and Spring".

[1 mark]

c.i. volleyball, golf, cycling (A1) (C1)

Note: Responses must list all three sports for the (A7) to be awarded. [1 mark]
c.ii. 4 (A1) (C1) [1mark]

d. (FUWUS)ORF nW NS (orequivalent) (42) (C2) [2 marks]

18M.1.SL.TZ2.5_3
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*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

correct approach (A1)

40 AT N2

[2 marks]

b.i. 200 A71N1 [1mark]

b.i. METHOD 1 recognizing variance = g® (M1) eg 3°=9

correct working to find new variance (A7) eg 02x 102 9 x 100 900 ATN3
METHOD 2 new standard deviationis 30 (A7) recognizing variance = g2  (M1)

eg3°=9 302 900

17MASLTZ2.T_3

a.
*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

20
c0s60°

0s60° = ?ORb - (M1)
Note: Award (M17) for correct substitution into a correct trig. ratio.
(b=)40(cm) (A7) (C2)

[2 marks]

b. 4x40+2m(20) (MI)(M1)

Note: Award (M1) for correct substitution in the circumference of the circle formula,
(M1) for adding 4 times their answer to part (a) to their circumference of the circle.

285.6637...  (A1)(ft)

Note: Follow through from part (a). This (A7) may be implied by a correct rounded
answer.

285.7 (cm) (A1)(ft) (C4)

Notes: Award (A7)(ft) for rounding their answer (consistent with their method) to the
nearest millimetre, irrespective of unrounded answer seen.

The final (A1)t) is not dependent on any of the previous M marks. It is for rounding their
unrounded answer correctly.
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17M.1.SL.TZ2.S_8

a.i.

evidence of median position  (M1)
eg8oth employee

40 hours A1 N2

[2 marks]
a.i. 130 employees AT N1 [1mark]
b.i. £320 A1 N1 [1mark]

b.ii. splittinginto40and3 (M7) eg3 hours more, 3 x10 correct working (A1)

€g320+3x10 £350 A7 N3 [3 marks]

c. valid approach (M1)

€g200 is less than 320 so 8 pounds/hour, 200 = 8, 25, % = %,

18 employees A2 N3 [3 marks]

d. valid approach (M1) egl160 — 10 60 hours worked (A7)

correct working (A1) eg40(8) +20(10), 320 + 200 k=520 A7 N3 [4 marks]

19M.1.SL.TZ2.T_S

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.
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U

(AT)(A7) (C2)

Note: Award (A7) for 18, 12 and 1 in correct place on Venn diagram, (A7) for 3, 16 and 11
in correct place on Venn diagram.

b. 85 -(3+16+11+18+12+1+2)
Award for subtracting the sum of their values from 85. 22

Follow through from their Venn diagram in part (a).
If any numbers that are being subtracted are negative award

14

2 (20440% )

Award for correct numerator; for correct denominator. Follow through
from their Venn diagram.

19M.1.SL.TZ1.T_8

*This question is from an exam for a previous syllabus, and may contain minor differences in marking
or structure.
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Top of cliff

Base of cliff ]
(sea level) <

The horizontal line must be shown and the angle of depression must be labelled.
Accept a numerical or descriptive label.

16N.1.SL.TZO0.T_11

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

o _ CD
tan48 =25 (M1)

Note: Award (M71) for correct substitution into the tangent ratio.

(CD =) 278 (m) (277.653 ..) (A1) (C2)

[2 marks]

4277653 ..

tanABC (or equivalent) = 2 -0 (M1)(M1)(M1)

Note: Award (M7) for % multiplying their part (a), (M7) for substitution into the tangent
ratio, (M1) for correct substitution.

OR 90—tan—1<L> (MT)(MT)(MT)

3 X 277.653 ..

Note: Award (M17) for % multiplying their part (a), (M1) for substitution into the tangent
ratio, (MT1) for subtracting from 90 and for correct substitution.

(angle of depression =) 56.0° (55.9687 ...) (A1)(ft) (C4)
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Follow through from part (a).

18M.1.SL.TZ1.T_8

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in

marking or structure.

A
4n
(A7) (C1)
[1 mark]
40 30 (MI)(AT)

sinAPB ~ sin 48°

Note: Award (M17) for substitution into sine rule, (A7) for correct substitution.

(angle APB =) 82.2° (82.2473...°) (A1) (C3) [3 marks]

c. 180 - 48 — 82.2473... (M1) 149.8° (49.7526...°) (A1)ft) (C2)

Note: Follow through from parts (a) and (b). [2 marks]

19M.1.SL.TZ2.T_12

a.i.
p=10 (A1) (CI1)
Note: Award (A7) for each correct value.

[1 mark]
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a.i. q=56 (A1) (CT1) Note: Award (A7) for each correct value. [T mark]

b.

60 —

50

40 -

20+

cumulative frequency
Lad
L
I

0 < T T T T T T T —

0 10 20 30 40 50 60 70 80

i , hours per month
(A1)(A1) (C2)

Note: Award (A7)(ft) for their 3 correctly plotted points; award (A7)(ft) for completing
diagram with a smooth curve through their points. The second (A7)(ft) can follow
through from incorrect points, provided the gradient of the curve is never negative.
Award (C2) for a completely correct smooth curve that goes through the correct points.

[2 marks]

c. a straight vertical line drawn at 35 (accept 35 * 1)

26 (students) Accept values between 25 and 27 inclusive.

18M.1.SL.TZ2.5_8

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.
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1 late
/
before \

07:00 .
8 \ not late

late

07:00
or later

not late
ATATAT N3

Note: Award A7 for each bold fraction.

[3 marks]

b. multiplying along correct branches (A7)
3.1
€9 %%

P(leaves before 07:00 n late) = 312 AT1N2 [2 marks]

c. multiplying along other "late" branch  (M1)
1.5
€9 %3

adding probabilities of two mutually exclusive late paths (A7)
3.1 1.5\ 3 , 5

eo (1%5)+(i%3)m+%
8 1

P(L) =5(=7) AIN2 [3marks]

d. recognizing conditional probability (seen anywhere) (M1)

eg P(A|B),P( before 7|late )

correct substitution of their values into formula (A1)
3

32
egT
3

P ( left before 07:00|late ) =§ A1 N2 [3 marks]

e. valid approach
eg 1 - P(not late twice), P(late once) + P(late twice)

correct working z
e 1—(3><3)2><1><3+1><1 e
g 47 4) 474 47

17N.1.SL.TZO.T_1

253/296



14 +2x15+7%x16+17+4x18+ 19+ 20 + 3 x 22

20 (M1)

Note: Award (M1) for correct substitutions into mean formula.

(=)175 (A1) (C2)

[2 marks]
a.ii. 16.5 (A1) (C1) [1mark]

b.

I I I I T ] T 1 I I I 1
13 14 15 16 17 18 19 20 21 22 23 24
(AT)(AT)(AT)(ft)  (C3)

Note: Award (A7) for correct endpoints, (A7) for correct quartiles, (A7)(ft) for their
median. Follow through from part (a)(ii), but only if median is between 16 and 18.5. If a
horizontal line goes through the box, award at most (A7)(A7)(A0). Award at most (A0)
(A1)(A7) if a ruler has not been used.

k

19M.1.SL.TZ1.T_10

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

2.6% +3.1% — 2.4°

“aoan  MUAD

(cosd =)

Note: Award (M17) for substituted cosine rule formula, (A7) for correct substitutions.
48.8° (4,8.8381...°) (A1) (C3)

[3 marks]
b. % x2.6x3.1xsin (488381 ..°) (MI(A1)ft)

Note: Award (M17) for substituted area of a triangle formula, (A7) for correct substitution.
3.03 (km?) (3.033997...(km?2)) (AT)ft) (C3) Note: Follow through from part (a).

[3 marks]
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17MA.SL.TZ1.S_4

a.i.
t A1 N1
[1 mark]

a.i. 105 A1 N1 [Tmark]
b. —0992 A2 N2 [2 marks]
c. valid approach  (M1) eg% = —2.24; 2X2.24, 2 X — 224, d(2) = —2x2.24 %105,

finding d(t,) — d(t;) wheret, =t; +2 4.48 (degrees) AT N2

Notes: Award no marks for answers that directly use the table to find the decrease in

temperature for 2 minutes eg 105984 _ 3.3.
[2 marks]
21N.1.SL.TZ0.3
a.i
x =3 Al
[1 mark]
aii. y=-2 AT [1 mark]
b.i. -2, 0 (acceptx = -2) AT [1 mark]
b.i. 0, i; (accepty = g and f0 = g) AT [1 mark]
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107

h
L

_[{}_

]
I
[
I
I
I
I
I
I
I
I
I
I
I
I
I
|
I
I
i — e e e e S e

Award  for completely correct shape: two branches in correct quadrants with
asymptotic behaviour.

2IN.1.SL.TZ0.4

a.
valid approach to find PR (M1)
tree diagram (must include probabilty of picking box) with correct required probabilities

OR PRNB{+PRNB, OR PR BPB;+PR B,PB,

5 1,4 1
772173 (A7)
9
PR = m Al
[3 marks]
. . 9 15 5,9 5 1
b. events 4 and R are not independent, since TR RakY: OR - * o OR 575
OR an explanation e.g. different number of red balls in each box A2
Note: Both conclusion and reasoning are required. Do not split the A2. [2 marks]

256/296



17MA.SL.TZ1.T13

a.
*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

BC 5
sin34° sin120°

(M1)(A1)

Note: Award (M17) for substituted sine rule formula, (A7) for correct substitutions.

BC =3.23 (cm) (3.22850 ... (cm)) (A7) (C3)
[3 marks]
b. 2(5)(3.22850)sin26°  (MI)(AT)(ft)

Note: Award (M17) for substituted area of a triangle formula, (A7) for correct
substitutions.

=3.54 (cm?) (3.53820 ... (cm?)) (AN(ft) (C3)

Note: Follow through from part (a). [3 marks]

17MA.SL.TZ2.T_12

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

Tx82x12  (M1)
Note: Award (MT) for correct substitution into the volume of a cylinder formula.

2410 cm3® (2412.74 ... cm3, 768w cm3) (A1)  (C2)

[2 marks]

b. Zmx29%+768m=mwx8%h  (MI(MI)(MI)

Note: Award (MT7) for correct substitution into the volume of a sphere formula (this may
be implied by seeing 102.160...), (M1) for adding their volume of the ball to their part (a),

(M1) for equating a volume to the volume of a cylinder with a height of h.

OR 7x29° =mx8%(h—12) (M)(MI)(M1)
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Award for correct substitution into the volume of a sphere formula (this may
be implied by seeing 102.160...), for equating to the volume of a cylinder, for
the height of the water level increase, h — 12. Accept h for h — 12 if adding 12 is implied
by their answer.

(h=)12.5 (cm) (12.5081 ... (cm))

If 3 sf answer used, answer is 12.5 (12.4944...). Follow through from part (a) if first
method is used.

20N.1.SL.TZO.T_6

a.l.
3 % 0.333, 0.333333.., 33.3% (A1) (CT)
[1 mark]

a.il. g 0.556, 0.555555.., 55.6% (A1) (CT)

[1 mark]

b. % 0.375, 37.5% (AT)(AT) (C2)

Note: Award (A7) for correct numerator, (A7) for correct denominator. [2 marks]

X (M1)

(@]
ol N
@Il =

Note: Award (M1) for a correct compound probability calculation seen.

72—2 %. 0.0278, 0.0277777 ..., 2.78% (A1) (C2) [2 marks]

19M.A.SL.TZ1.T_15

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

A=2mr(12—7r) OR A= 24mr — 2nr? (A1)(M1) (C2)

Note: Award (A7) for r+ h=12 or h =12 —r seen. Award (M17) for correctly
substituting into curved surface area of a cylinder. Accept A = 2nr (12 —r) OR
A = 24nr — 2mr?.

[2 marks]
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b. 24m — 4nr

Award for 24m and for —4nr . Follow through from part (a). Award
at most if additional terms are seen.
c. 24m—4nr=20 Award for setting their part (b) equal to zero.
6 (cm) Follow through from part (b).

20N.1.SL.TZO.T_7

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure. It appeared in a paper that permitted the use of a calculator, and so might
not be suitable for all forms of practice.

24-8 OR 24-32-24 OR 24 = (M1)

32+h
2

Note: Award (M1) for subtracting 8 from the median, or equivalent.
16 cm (A1) (C2)

[2 marks]

b. g-p =50 (orequivalent) (A1) (C1)
[1 mark]

p+16+32+¢q
4

C. =27 OR p+q =60 (or equvalent) (A1)(ft) (C1)

Note: Follow through from part (a). [7 mark]

di. 5 cm (AT)(ft) (C1)
Note: Follow through from parts (b) and (c). [T mark]

d.i. 55 cm (A1)(ft) (C1)
Note: Follow through from parts (b) and (c). [7 mark]

16N.1.SL.TZ0.T_7

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

Units are required in parts (a) and (b).
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trx63 (M)
Note: Award (M1) for correct substitution into volume of sphere formula.
=905 cm?3 (288w cm3, 904.778 ... cm3) (A1) (C2)

Note: Answers derived from the use of approximations of 7 (3.14; 22/7) are awarded
(AO).

[2 marks]

b. Units are required in parts (a) and (b).

140 3 orR 0 a5 _ A3
5 X 904.778 . Bnr OR - %2881 = mr® OR 1266.69 ... = smr®  (M1)(M1)

Note: Award (M7) for multiplying their part (a) by 1.4 or equivalent, (M17) for equating
to the volume of a sphere formula.

3 3x122669 o8/ 7 GEN " OR7 =3[(14)x6° OR73 = 3024 (M)

Award for isolating r. (r=)671cm (6.71213 ...)

Follow through from part (a).

21N.1.SL.TZ0.1
a.i.
setting fx =0 (M1)
x=1, x= -3 (accept1,0,-3,0) A1
[2 marks]
a.i. METHOD1 x = -1 AT substituting their x-coordinate into f (M1)
y =38 A1 L8 METHOD 2 attempt to complete the square (M71)
2x +1%-4 M1) x=-1, y=38 ATAT -1,8 [3 marks]
b. h=-1 Al k=8 Al [2 marks]

20N.1.SL.TZO.T_8
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a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure. It appeared in a paper that permitted the use of a calculator, and so might
not be suitable for all forms of practice.

3.6 12x5
FV = 25 OOO><1+100)<12 (M1)(A1)
Note: Award (M1) for substituted compound interest formula, (A7) for correct

substitutions.

OR
Mi236

2 = 295 000
P/Y = {

C/Y=12  (AD(MI)

Note: Award (A7) for C /Y = 12 seen, (M1) for all other correct entries.

OR
Yo7 2% ¢

PV = 25 000
P/Y =12

C/Y=12  (AT)(MT)

Note: Award (A7) for C /Y = 12 seen, (MT7) for all other correct entries.
FV = 29 922 SGD (A7) (C3)
Note: Do not award the final (A7) if answer is not given correct to the nearest integer.

[3 marks]

b. 20 000=PVx1+ (MT)(AT)

100x 2

Note: Award (M7) for substituted compound interest equated to 20 000. Award (A7) for
correct substitutions.

OR

N=1.

Myl s

FV'= £720 000
P/Y =1

C/Y=2 (AD(MT)

Note: Award (A7) for C /Y = 2 seen, (M1) for all other correct entries.

OR
N =

Mi 257

FV = $20 000
P/Y=72

C/Y=2  (AD)(MI)
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Award forC /Y =2 seen, for  other correct entries.
x= 18 383 SGD

Do not award the final if answer is not given correct to the nearest integer
(unless already penalized in part(a)).

17MASLTZ2.T 14

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

400 (USD) (A1) (C1)

[1 mark]

b. 8500 (0.95)" = 400 Xt + 2000  (M1)

Note: Award (M1) for equating 8500(0.95)" to 400 x t + 2000 or for comparing the
difference between the two expressions to zero or for showing a sketch of both
functions.

(t =) 8.64 (months) (8.6414 ... (months)) (A7) (C2)

Note: Accept 9 months. [2 marks]

c. 8500(0.95)% — (400 X2 + 2000)  (MI)(M1)

Note: Award (M17) for correct substitution of t = 2 into equation for P, (M1) for finding
the difference between a value/expression for P and a value/expression for S. The first
(M1) is implied if 7671.25 seen.

4870 (USD) (4871.25) (A1) (C3) Note: Accept 4871.3. [3 marks]

21N.1.SL.TZ0.2
METHOD 1
recognition that y = [ cosx -% dx (M1)
y = sinx - E+c (A1)
substitute both x and y values into their integrated expression including ¢ (M1)

. T
2=sm§+c

c=1
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y = sinx -7 +1 AT

T T
-2 =sinx - - - sin—
y 4 2

y=sinx—g+1

17MA.SL.TZ1.T_12

b.i.

(A1 (1)

Note: The command term "Draw" states: "A ruler (straight edge) should be used for
straight lines"; do not accept a freehand y = — 6 line.

[1 mark]

b.ii. 2 (AI)(ft) (C1) Note: Follow through from part (b)(i). [1 mark]
c. —2<k<6 (A1)A1) (C2)
Note: Award (A7) for both end points correct and (A7) for correct strict inequalities.

Award at most (A7)(A0) if the stated variable is different from k or y for example
—2<x<6is (A1)(AO).

[2 marks]
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17M.1.SL.TZ1.S_1

a.l.

valid approach  (M1)
egp+3=13,13-3
p=10 AT N2

[2 marks]

a.ii. valid approach (M1) egp+3+5+q=20,10—-10—-8 g=2 AT N2

[2 marks]

b. valid approach (M1) eg20—p—q—3,1— 1—3 n(ENH) =5 25—0(

- )A1 N2

Eal

[2 marks]

18N.1.SL.TZ0.S_9

a.i

2 AINIT
n

[1 mark]

a.ii. correct probability for one of the draws A7

eg P(not blue first) = nn;z, blue second = % valid approach (M1)

eg recognizing loss on first in order to win on second, P(B’then B), P(B") x P(B|B",
tree diagram

correct expression in terms of n ATN3 eg n-2. 2 -, 2721_4, Zgn_i; [3 marks]
n n— n—n nn-—

b.i. correctworking (A7) eg gxf‘;x% g(:%) A1 N2 [2 marks]

b.ii. correctworking (A7) eg %x%xéxg 6_60( =%) A1 N2 [2 marks]

c. correct probabilities (seen anywhere) (AT)(A1)
eg P(1) = g, P(2) = 2—60 (may be seen on tree diagram)
valid approach to find E (M) or expected winnings using their probabilities (M1)

eg P(1)x(0) +P(2)x(20) +P(3) x(8k) +P(4) x (12k),
P(1) x(=20) +P(2) x(0) +P(3) x(8k—20) +P(4) x (12k—20)
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correct working to find E (M) or expected winnings

2 3 1 1
eg 2(0) +2(20) +1(8k) +L(120),
é(—ZO) + %(0) + §(8k—20) +1—10(12k—20) correct equation for fair game
eg —(20) +3(8k) + 5 (12k) =20, £(—20) +z(8k—20) + = (12k—20) =0
correct working to combine terms in k
eg —8+-k—4-2=0, 6+ k=20, ~k=14 k=5

Do not award the final  if the candidate's  probabilities do not sum to 1.

19M.1.SL.TZ1.S_1

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

valid approach (M1)
eg 0.30 - 0.1, p+0.1=0.3
p=02  AIN2

[2 marks]

b. valid approach M) eg 1-(03+0.4),1-04-0.1-p q=0.3 AT N2

[2 marks]
c. valid approach (M1)
eg 07+05-03, p+q+04, 1-0.1, P(4uB) =P(4)+P(B) -P(4nB)

P(A'UB)=0.9 ATN2 [2 marks]

o1

&4

16N.1.SL.TZ0.S_5

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.
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valid interpretation (may be seen on a Venn diagram)  (M1)

egP(ANB) +P(A' NnB), 02+ 0.6

P(B) =08 A7 N2

[2 marks]

b. valid attempt to find P(4) (M1) egP(AN B) = P(A) XP(B), 0.8 xA = 0.2

correct working for P(A) (A7) eg0.25, % correct working for P(AU B) (A1)

€g90.25+08-0.2, 06+ 0.2+ 0.05 P(AUB)=0.85

22M.1.SL.TZ2.2
a.
u, =12 ATl
[1 mark]
b. 15-3n= -33 (A1) n=16 AT [2 marks]
c. valid approach to find d (M1)

Uy, -u; = 9-12 OR recognize gradient is =3 OR attempts to solve -33 =12 + 15d

d= -3 AT [2 marks]

22M1.SL.TZ2.4

[1 mark]

a.ii. y=2 AT [1 mark]
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rational function shape with two branches in opposite quadrants, with two correctly
positioned asymptotes and asymptotic behaviour shown

The equations of the asymptotes are not required on the graph provided there is a
clear indication of asymptotic behaviour at x = -1 and y = 2 (or at their FT asymptotes
from part (a)).

: 1
axes intercepts clearly shown at x = 5 andy = -1
1
C. -
x> >

. . 1 1
Accept correct alternative correct notation, such as o © and ]5, oS [

22M.1.SL.TZ2.3

a.

n-14n+n+1 (A1)
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=3n AT

which is always divisible by 3 AG

[2 marks]

b. n-1*+n?*+n+1? =n?-2n+1+n*+n’+2n+1 A1

attempts to expand either n-1% orn+ 12 (do not accept n? -1 or n? + 1) (M1)
=3n?+2 AT

demonstrating recognition that 2 is not divisible by 3 or % seen after correct expression
divided by 3 R1

3n? is divisible by 3 and so 3n? + 2 is never divisible by 3

OR the first term is divisible by 3, the second is not QR 3,2 + % OR 3"23+2 =n?+

w N

hence the sum of the squares is never divisible by 3

22M.1.SL.TZ2.5
determines g (or 45°) as the first quadrant (reference) angle (A1)
attempts to solve % + g = E (M1)

Note: Award MT7for attempting to solve ; + g =

13

+ =25 x<0andso < is rejected (R1)
3 4 4

X T LT _Tm
E+§_2T[ AT

17m

= (must be in radians) AT

X

[5 marks]

22M.A.SL.TZ2.7
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Note: Must be an equation in the form " x = ". Do not accept 3 or % = 3.

[1 mark]

b.i. h=3, k=4 (acceptax-3%+4) ATAT [2 marks]

b.ii. attempt to substitute coordinates of Q (M1)

12=a5-3*+4, 4a+4=12 a=2 A1 [2 marks]

c. recognize need to find derivative of f (M1)

f'x=4x-3 or f'x =4x-12 AT

f'5 =8 (may be seen as gradient in their equation) (A1)

y-12=8x-5 or y =8x-28 AT Note: Award A0 for L = 8x — 28.

[4 marks]

d. METHOD 1 Recognizing that for g to be increasing, fx-d >0,0r g' >0 (M1)
The vertex must be above the x-axis, 4-d >0, d-4<0 (R1) d<4 Al
METHOD 2 attempting to find discriminant of g' (M1) 122-4222-d
recognizing discriminant must be negative (R1) -32+8d<0 OR A<O

d< 4 AT [3 marks]

e. recognizing that for g to be concave up,g" >0

g" >0whenf'>0, 4x-12>0, x-3>0 x>3
22M.1.SL.TZ2.6

a.

EITHER

recognises the required term (or coefficient) in the expansion (M1)

bx5 = C27x51> OR b = C27 OR (57

71 71
T 251 T 27-21

correct working AT
TX6X5%x4x3%x2x%x1 7X6 42
2X1X5x4x3x2x1 OR 21 OR 2

OR
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lists terms from row 7 of Pascal's triangle (M1)

1, 7, 21, .. AT

THEN

b =21 AG

b. a=7 correct equation 21x5 = @3 go 55 XOH3st

correct quadratic equation

7x%-42x+35=0 OR x?-6x+5=0 (or equivalent)

0 . 2
valid attempt to solve quadratic x-1x-5=0 OR x= 6i\/-261 - 415
x=1 x=5 Award final for obtainingx =0, x=1, x=5.
22M.1.SL.TZ2.9
a.
uses Y PX = x = 1 to form a linear equation in p and ¢ (M1)
correct equation in terms of p and g from summing to 1 AT

p+0.3+q+0.1=1 OR p+gq=0.6 (or equivalent)
uses EX = 2 to form a linear equation in p and g (M1)
correct equation in terms of p and g from EX = 2 AT

p+0.6+3¢g+0.4=2 OR p+3g=1 (orequivalent)

Note: The marks for using Y, PX = x = 1 and the marks for using EX = 2 may be awarded
independently of each other.

evidence of correctly solving these equations simultaneously AT

for example, 2¢=0.4=9g=0.2 or p+3X%X0.6-p=1=>p=0.4

sop=0.4andg=0.2 AG
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[5 marks]

b. valid approach (M1)

P(X>2) =P(X=3)+P(X=4) ORP(X>2)=1-P(X=1) -P(X=2)
=0.3 AT [2 marks]

C.

recognises at least one of the valid scores (6, 7, or 8) required to win the game
(M1)

Note: Award MO if candidate also considers scores other than 6, 7, or 8 (such as 5).
let T represent the score on the last two rolls

a score of 6 is obtained by rolling 2,4, 4,2 or 3,3

PT =6 =120.30.1+0.22 =0.1 A1 ascore of 7 is obtained by rolling 3,4 or 4,3
PT =7=20.20.1 =0.04 A7 a score of 8 is obtained by rolling 4,4
PT=8=0.12 =0.01 AT

Note: The above 3 AT marks are independent of each other.

P(Nickywins) =0.1+0.04+0.01 =0.15 AT [5 marks]
d 3+b=8 M1) b=5 A1l [2 marks]
_c_4 — _ 4 >a+2=5
e. PS=5=— PS=a+2=—
=6=- - = 2 - _ 1 =a+3=6
PS—6—E PS—a+3—1—6 and PS_5+1_R
=4=" pS= =2 - =1 Sa+1=4
PS_4_E PS—a+1—E and PS_1+3_R
>a=3
Award for a = 3 obtained without working/reasoning/justification.

correctly lists a relevant part of the sample space
for example, S=4=3,1,1,a,1,a or S=5=2,a,2,a,2,a,2,a orS=6=3,a,3,a,1,5

at3=6 eliminates possibilities (exhaustion) fora < 5

convincingly shows that a # 2,4
a #+ 4, for example, PS =7 = f_6from 2,5,2,5 and so 3,a,3,a=>a+3+#7

>a=3
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22M.1.SL.TZ2.8

a.

1 f—
x2-8x+15=0 OR x-42=1 (A1)
valid attempt to solve their quadratic (M1)

2_

x-3x-5=0 OR x= """ OR x-4= +1
x=5 x=3, x=05(may be seen in answer) AT
B5, 2 (acceptx =5, y=2) Al
[5 marks]
b.
recognizing two correct regions fromx =3 tox =5andfromx=5tox =k (R1)

k 5 k 5 k
triangle + [ fxdx OR [gxdx+ [fxdx OR fx-3dx+fﬁ+1dx
5 3 5 3 DN

. . 2-2 52 32
area of triangle is 2 OR A= OR =-35-=-33 (A1)
correct integration (AT)(AT1) f% +1dx=Inx-4+x +C
"

Note: Award A7 for Inx - 4 and A7 for x.
Note: The first three A marks may be awarded independently of the R mark.

substitution of their limits (for x) into their integrated function (in terms of x) (M1)
Inf-4+k-In 145 jnx-44xf=Ink-4+k-5 AT
adding their two areas (in terms of k) and equatingtoln p + 8 (M1)

2+Ink-4+k-5=In p+8
equating their non-log terms to 8 (equation must be in terms of k) (M1) k-3=8

k=11 A1 11-4=p ;7 A1 [10 marks]
19M.1.SL.TZ1.S_9

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

recognizing area under curve = 1 (M1)
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eg a+x+b=1,100—a—b, 1—a+b
P(-16<z<24) =1—a—-b(=1—(a+b)) AT N2
[2 marks]

b. P(z> —1.6) =1—a (seen anywhere) (A1)

recognizing conditional probability (M1) eg P(A|B ), P(B|A )

(A’) eg P(z<24nz> —-16) P(-16<z<24)

correct working P(z> —16) ' P(z> —16)

1—a—-»
1_

P(z<24|lz > —16) = AT N4

Note: Do not award the final A7if correct answer is seen followed by incorrect
simplification.

[4 marks]

c. z= —1.6 (may beseenin part(d)) A7 N1

Note: Depending on the candidate's interpretation of the question, they may give I_Tm

as the answer to part (c). Such answers should be awarded the first (M7) in part (d), even
when part (d) is left blank. If the candidate goes on to show z = — 1.6 as part of their
working in part (d), the A7in part (c) may be awarded.

[1 mark]

d. attempt to standardize x (do not accept 2=£)  (M1)

g

xX—m

eg “Tm (may be seen in part (c)), mT_Z,

correct equation with each z-value (A1)(AT)

1-m 2—m

eg —16=—— 24=— m+24s=2
N N

valid approach (to set up equation in one variable) M1

eg 24 — 2—(1.6s+1)' 1-m _ 2-m

= correct working
s —16 24

eg 16s+1=2—24s, 4s=1, m=§ s=%

20N.1.SL.TZ0.S1

a.l.

valid approach to find t (M1)

eg t+3=19, 19-3

t = 16 (may be seen on Venn diagram) AT N2

[2 marks]
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a.ii. valid approach to find v M1) egt+3+v+6=30 30-19-6

v =5 (may be seen on Venn diagram) AT N2 [2 marks]

b. valid approach (M1) eg 16 + 5, 21 students, 1 - 3;—06, % = 1—70 ATN2
.f‘f ."/\ \\‘.
[ | 1 |
\.\"‘-\--\.___-"'\':} *i_ ~ /

21N.1.SL.TZ0.5

a.

f(4) =6 AT

[1 mark]

b. f(4) =6x4-1=23 AT [1 mark]

c. h4=fga (M1) h4=f4*>-3x4=f4 h4=23 Al [2 marks]

d. attempt to use chain rule to find h'

h'4 =2x4-3f42-3x4 AT

y-23=30x-4 OR y=30x-97
21IN.1.SL.TZ0.7

a.i.

valid approach to find turning point (v' = 0,

OR orR 37
4-6t=0 33 >
=2
t= 3 (s) A1
[2 marks]
a.ii. attempt to integrate v (M1)

Jv dt= [4+4t-3t> dt=4t+2t*-t3+c

Al

b
- 5o average of roots)
a

M1) f'gxxg'x OR x?-3x'xf'x?-3x

=30

[3 marks]

(M1)

ATAT
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Note: Award A7 for 4t + 2t%, AT for -t3.

attempt to substitute their t into their solution for the integral (M1)
2 53 8 8 8 )
distance =4s+2; -2 =3+ g (orequivalent) AT
88
= > (m) AG [5 marks]
b. :

0 i

valid approach to solve 4 + 4t-3t> = 0 (may be seen in part (a)) (M1)
2.t2 + 3t OR *1VI6F48  correct x- intercept on the graph at t = 2 AT
6

Note: The following two A marks may only be awarded if the shape is a concave down
parabola. These two marks are independent of each other and the (M1).

correct domain from 0 to 3 starting at (0,4) Al

Note: The 3 must be clearly indicated.

[4 marks]
vertex in approximately correct place for t = % and v >4 AT

3
recognising to integrate between 0 and 2, or2and 3 OR [4 +4t-3t2 dt
0

2

_ 3 _
[4+4t-3t2 dt =8 >
0

[4+4t-3t2 dt
2

lid approach to sum the two areas (seen anywhere)
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2 3 2 3
fv dt-fv dt OR [v dt+ Jv dt
0 2 0 2

total distance travelled = 13 (m)

21N.1.SL.TZ0.8
a.
2 2
f5=4 OR ai=4 (M1)
3 3
a=42 OR a=2°2 OR a*=64 OR ia=2 AT
a=38 AG
[2 marks]
b. flx= logg x AT

[1 mark]
Note: Accept f'lx =log, x.

Accept any equivalent expression for f'1 e.g. f'lx -

In 8

c. correct substitution (A7) log, 32 OR 8% — 327

correct working involving log/index law (A1)

1 5 1 >
ilogg 32 OR EIOgs 2 OR logg 2= 3 OR log, 22 OR log, 8=3 OR —3 OR
5
23 =22
1 _5
V32 = < AT [3 marks]
d.i. METHOD 1 equating a pair of differences (M7) Y2t T WUz =Us ol

logg p-logg 27 =logg 125-logg q logg 125-logg q =logg q-logg p

125 125

P _ 125 _ q p _ 125 _q
logg-- = loggT , logST = 10g8; ATIAT - = - and — - & AT
27, p, q and 125 are in geometric sequence AG

Note: If candidate assumes the sequence is geometric, award no marks for part (i). If
r= g has been found, this will be awarded marks in part (ii).

METHOD 2 expressing a pair of consecutive terms, in terms of d (M1)
p=28%x27and q=8%¢x27 OR q=8%x27and 125 =8%¥x27

two correct pairs of consecutive terms, in terms of d AT
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89x27 8%x27 g3x27 . 4
= = - (must include 3 ratios)

27 8dx27 8% x2
all simplify to 8¢ 27, p, q and 125 are in geometric sequence
d.ii. r  up=ur® OR 125=27r3
r= g (seen anywhere) p=27r OR %5 = g

p=45 q=75

u, =u; +3d OR logg 125 =logg 27+ 3d

d= loggg (seen anywhere)

logs p = logg 27+10g8§ OR log; q =logg 27 +2 1og8§

p=45 q=75

recognizing proportion pq =125%x27 OR q?>=125p OR p?=27q
two correct proportion equations

attempt to eliminate either p or q

125 x 27 125x 27

q% =125x% OR p?=27x p=45 q=75

19M.1.SL.TZ2.S_1

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

evidence of using Yp =1 (M1)
correct working (A1)

3 8

1 4
eg 13+E+E+k_1'1_13
-5
k—13 AT N2
[3 marks]

b. valid approach to find E(X) (M1)

1 4 3 1 4 5 .
eg 1XZ+2Xo+3Xk O0XZ+1IXo+2Xo+3X5 correct working (A1)

1 8 15 24
412422 == k.
eg S+t E(X) = AT N2 [3 marks]
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18M.1.SL.TZ1.S_7

*This question is from an exam for a previous syllabus, and may contain minor differences in marking
or structure.

recognizing the need to find A’ (M1)
recognizing the need to find h'(3) (seen anywhere) (M1)

evidence of choosing chain rule (M1)
dy dy  du ' ' '
eg Z=2xf(9(3))xg'(3),f (9) xg
correct working (A1)
eg f (7) x4, —5x4
h(3)=-20 (A1)
evidence of taking their negative reciprocal for normal (M1)
1
eg —T,mlmz = -1
gradient of normal is % AT N4

[7 marks]

17MA.SL.TZ2.S_3

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

P(X >107) = 024( = -, 24%) AT NI
[1 mark]

b. valid approach (M1) egP(X > 100) = 0.5, P(X > 100) — P(X > 107)
correct working (A1) eg0.5 —0.24, 0.76 — 0.5

P(100 < X < 107) = 0.26( - g 26%) A1 N2 [3 marks]

c. valid approach  (M1) eg2x0.26, 1 —2(0.24), P(93 < X < 100) = P(100 < X < 107)

P(93 <X <107) =052( = =, 52%) AIN2 [2marks]

18N.1.SL.TZ0.S_10

b.i.
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f=3x2—4x+a A2N2

[2 marks]

b.ii. valid approach (M1) eg f'(O) correct working (A1)

eg 3(0)*—4(0) +a, slope=qa, f(0) =a

attempt to substitute gradient and coordinates into linear equation (M1)

eg y—6=a(x—0), y—0=a(x—6), 6=a(0) +¢c, L =ax+6

correct equation AIN3 eg y=ax+6, y—6=ax, y—6=a(x—-0) [4 marks]
c. valid approach to find intersection (M1) eg f(x) =L correctequation (A7)
eg x3—2x>+ax+6=ax+6 correctworking (A7)

eg x3—2x>=0, x’(x—2)=0 x=2atQ (A7)

valid approach to find minimum  (M1) eg f’ (x) =0 correctequation (A1)

eg 3x*—4x+a=0

substitution of their value of x at Q into their f’ (x) = 0 equation (M1)

eg 3(2)%—4(2)+a=0,12—8+a=0 a=-4 AINO  [8 marks]
18M.1.SL.TZ2.S_ 9

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
marking or structure.

correct equation for volume (A7)
eg nr’h = 20w
h=2% AIN2

[2 marks]

b. attempt to find formula for cost of parts (M1)
eg 10 x two circles, 8 x curved side

correct expression for cost of two circles in terms of r (seen anywhere) AT
eg 2mr?x 10

correct expression for cost of curved side (seen anywhere) (A7)
eg 2nr Xh X8
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) . 320
correct expression for cost of curved side in terms of r C =20mr2 4+ 222
T

20 320w

c. recognize C' = 0 at minimum
' dc
eg C = O'E =0

correct differentiation (may be seen in equation) ¢ = 40mr — R’i#f

correct equation correct working r=2(m)

eg 40mr — 25" = 0,40mr 5" eg 407 =320,r° =8

attempt to substitute value of rinto C correct working

eg 20n><4+320><§ eg 807+ 1607w

2401 (cents) Do not accept 753.6, 753.98 or 754, even if 2401 is seen.

21IN.1.SL.TZ0.9

a.

Special note: In this question if candidates use the word 'gradient’ in their reasoning.
e.g. gradient is positive, it must be clear whether this is the gradient of f or the gradient
of f' to earn the R mark.

f increases whenp <x <0 AT

f increases when f'x >0 OR f'is above the x-axis R1

Note: Do not award AOR1I.

[2 marks]

b.

Special note: In this question if candidates use the word 'gradient’ in their reasoning.
e.g. gradient is positive, it must be clear whether this is the gradient of f or the gradient
of f' to earn the R mark.

x=0 AT [1 mark]
C.i.

Special note: In this question if candidates use the word 'gradient’ in their reasoning.
e.g. gradient is positive, it must be clear whether this is the gradient of f or the gradient
of f' to earn the R mark.
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f is minimum when x = p AT
because f'p =0, f'x<O0Owhenx<pandf'x>0whenx>p
(may be seen in a sign diagram clearly labelled as f")
OR because f' changes from negative to positive at x = p
OR f'p = 0 and slope of f' is positive at x = p R1 Note: Do not award A0 R7

[2 marks]
C.ii.

Special note: In this question if candidates use the word 'gradient’ in their reasoning.
e.g. gradient is positive, it must be clear whether this is the gradient of f or the gradient
of f' to earn the R mark.

f has points of inflexion whenx =¢q, x=randx =t A2

OR
f' has turning pointsatx =q, x=randx=t

f'"q=0, f"r=0andf"t=0andf' changes from increasing to decreasing or vice
versa at each of these x-values (may be seen in a sign diagram clearly labelled as f "
and f")

Award if any incorrect answers are given. Do not award

In this question if candidates use the word 'gradient’ in their reasoning.
e.g. gradient is positive, it must be clear whether this is the gradient of f or the gradient
of f' to earn the mark.

t

[fxdx

p

recognizing area from p to t (seen anywhere)

recognizing to negate integral for area below x-axis

0 t 0 0
[fxdx-[fxdx OR [f'xdx+ [fxdx
p 0 p t

n

[ f'xdx = fn-fm (for any integral)

fO-fp-ft-f0 OR fO-fp+f0-ft
2f0-ft+fp=20, 2f0-4=20 f0 =12

16N.1.SL.TZ0.S_10

a.

*This question is from an exam for a previous syllabus, and may contain minor differences in
arking or structure.
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() f(x)= —sinx, f (x) = —cosx, f@(x) =sinx, fP(x) = cosx A2 N2

(i) valid approach  (M1)

egrecognizing that 19 is one less than a multiple of 4, fA9 (x) = f® (x)

fA9(x) =sinx A1 N2

[4 marks]

b. () g (x)=kxk"1

g () =k(k—1Dx*"2, g®x) =k(k—1)(k—2)x¥"3 A1AT N2 (i) METHOD1

correct working that leads to the correct answer, involving the correct expression for the
19th derivative A2
k — 19)!

( k! _
egk(k = 1)(k = 2) ... (k = 18) X =550, kP19 P =19 (accept ;— 19)!x" 9y A1 N1

METHOD 2

correct working involving recognizing patterns in coefficients of first three derivatives
(may be seen in part (b)(i)) leading to a general rule for 19th coefficient A2

egg" = 2!( '12( ), k(k—1)(k—=2) = (kf!3)" g(g)(x) =k P3(xk_3)

4
k k! = t k=19) A1 N1
g = 19!( 19 ) 19! X Grggyrgar kPra P = 10 BCCeR g

[5 marks]

c. (i) valid approach using product rule  (M7) eguv + vu, f19 g0 4 £(20) 419

correct 2oth derivatives (must be seen in product rule)  (A7)(A1)

21!

: 20
egg®O(x) = Gyt fO () = cosx

!

R (x) = sinx(211%) + cosx(%xz) (accept sinx(%x) + cosx (%xz) ) A1 N3
(i)  substituting x = m (seen anywhere) (A7)

egf(w) (ﬂ)g(zo) (m) + f(20) (n)g(lg) (m), sinn%n + cos7r%7r2

evidence of one correct value for sinm or cosm (seen anywhere) (A1)

egsint = 0, cost = —1 evidence of correct values substituted into h’(n) A1

T

eg21i(m) (0 - 2), 211 (-3 ), 0+ (- D

Note: If candidates write only the first line followed by the answer, award ATA0AO.

—21! o

2
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17N.1.SL.TZ0.S_7

*This question is from an exam for a previous syllabus, and may contain minor differences in marking
or structure.

METHOD 1 - using discriminant

correct equation without logs (A7)
egbx — 3x% = k?

valid approach  (M1)
eg—3x2+6x—k*=0,3x2—6x+k*=0
recognizing discriminant must be zero (seen anywhere) M1
egh =0

correct discriminant (A7)

eg6? —4(—3)(—k%), 36 —12k* =0
correct working (A7)

egl2k* =36, k* =3

k=3 A2 N2

METHOD 2 - completing the square
correct equation without logs (A7)
egbx — 3x% = k?

valid approach to complete the square  (M1)

2

eB3(x? —2x+1) = —k* +3, 22 —2x+1-1+==0

correct working (A7)

2

eg3(x— 1)’ = — K +3, (x= 1)’ 1+ =0

recognizing conditions for one solution M7
2 'S

eg(x—1)" =0, —1+?=0

correct working (A7)

2

eg%zl, k% =3
k=y3 A2 N2

[7 marks]
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17MA.SL.TZ2.S_5

*This question is from an exam for a previous syllabus, and may contain minor differences in marking
or structure.

valid approach  (M1)

3x2

egfdx, [

=dx
xB3+1)

correct integration by substitution/inspection A2

-1
4
43+ 1)

egf () = — 3+ +¢

correct substitution into their integrated function (must include ¢) M7

egl=%+c, —%+c=1
4(0° + 1)

Note: Award MO if candidates substitute into f' or f".

c=§ (A7)

1, 4 4 5 -1 5 563+1) -1
x)=—-(x>+1) +-| = -
S al ) 4 < a3+t Y+t

> Al N4

[6 marks]

18N.1.SL.TZ0.S_6

* This question is from an exam for a previous syllabus, and may contain minor differences in marking
or structure.

METHOD 1 (limits in terms of x)

valid approach to find x-intercept  (M1)

6 —2x

J16 + 6x — x2

x-intercept is 3 (A1)

eg f(x) =0, =0, 6-2x=0

valid approach using substitution or inspection (M1)

36-2x 1 1
eg u=16+6x — x?, dx, du=6-2x, [ —, 2uz,
g fo7= | =

1
d 1 =
u =16 + 6x — x2, d—z=(6—2x)5(16+6x—x2) 2 [2du, 2u
Jf(x)dx=2/16+6x —xZ (A2)

substituting both of their limits into their integrated function and subtracting  (M7)
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eg 2\[16+6(3) —32—2J16+6(0)2—02, 2yT6 + 18 =9 — 2,/T6

Note: Award MO if they substitute into original or differentiated function. Do not accept
only "= 0" as evidence of substituting lower limit.

correct working (A1)

eg 225 -2,T6, 10-38
area =2 AT N2

METHOD 2 (limits in terms of u)

valid approach to find x-intercept  (M1)

6 —2x

eg f(x) =0, s
x-intercept is 3 (A1)

=0, 6—-2x=0

valid approach using substitution or inspection (M1)

_ 2 36—2x _ i
eg u=16+6x—x°, |, \/ﬁdx, du = 6 — 2x, fﬁ'

1
u=\16+6x—x%, T =(6-2x);(16+6x—x*)"2 [2du

correct integration (A2)

1
eg f%du =2uz, [2du=2u

both correct limits for u (A1)

25
1
eg u=16andu =25, fig Ly, IZuE] , u=fandu=s5, fi 2du, [2u]]
Ve 16
substituting of limits for u (do not accept 0 and 3) into integrated function

and subtracting

eg 225-2,T6, 10-38

Award if they substitute into original or differentiated function, or if they have not
attempted to find limits for u.

area = 2
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16N.1.SL.TZ0.S_6

* This question is from an exam for a previous syllabus, and may contain minor differences in marking
or structure.

evidence of integration  (M1)
eg [ f (x)dx
correct integration (accept missing C) (A2)

1_sinf@2y) 1. 4
eg; X —,—, zsin 2x)+C

substituting initial condition into their integrated expression (must have +C) M1
_ 1 . 4w
egl = 3sin (E) +C

Note: Award MO if they substitute into the original or differentiated function.
« . . s
recognizing sm(E) =1 (A1)
egl = %(1)4 +C
7
C=- (A1)
8
f(x) =gsin*(2x) + 2 AT N5

[7 marks]

19M.1.SL.TZ1.S_5

* This question is from an exam for a previous syllabus, and may contain minor differences in marking
or structure.

recognizing to integrate (M1)

eg ff’, [2e73*dx, du= —3

correct integral (do not penalize for missing +C)  (A2)

eg —%e_3x +C

substituting (%5) (in any order) into their integrated expression (must have +C) M1

eg —ge_3(1/3) +C=5
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Award if they substitute into original or differentiated function.

f(x)= — %e‘3x +5+ ge‘l (or any equivalent form, eg —%e‘3" +5— —i'o’e)

22MA.SL.TZ1.7

a.

EITHER

attempt to use x = - 2% (M1)

-12

2X3

OR
attempt to complete the square (M1)

3x-2%-12+7p

OR

attempt to differentiate and equate to 0 (M1)
f'"x=6x-12=0

THEN

q=2 AT

[2 marks]
b.i. discriminant =0 AT [1 mark]

b.i. EITHER attempt to substitute into b* - 4ac (M1) -122-4x3xp=0 AT

f'(2)=0 M1) -12+p=0 AT p=12 AT [3 marks]
OR THEN

c. f'"x=6x-12 A7 attempt to find f"'0 M1) 6x0-12

gradient = -12 AT [3 marks]
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]
W

/

Award  for line with positive gradient,  for correct intercepts.

el. a=2
eii. x<2 f"x<0(forx <2) OR the f" is below the x-axis (for x < 2)
OR

L o
-~ T ra

f" (sign diagram must be labelled f ")

22M.1.SL.TZ1.8
a.i.
EITHER
attempt to use a ratio from consecutive terms M1
=In x
pInx_ 3 OR iln x=1In xr? OR p In x=1In x—
In x p In x 3 3p

1
Note: Candidates may useIn x1 +1In xP +In x3 .. and consider the powers of x in
geometric sequence

= Wl =

Award M1 for ? =

OR

r=p and r2=§ M1

THEN
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AT

= +

=

3

Note: Award MOAO for r? = % or p? = % with no other working seen.

[2 marks]

.o ]
a.ii. 1L’1‘_ =3+.3 (A7)

., 3 V3 _ _ = e? AT

In x—3-ﬁ+\/3-ﬁ ORIn x=3-/3+3-1 =>Iln x=2 A1 X =¢

[3 marks]
b.i. METHOD 1 attempt to find a difference from consecutive terms or from u, M1
correct equation Al

p In x-In xzéln x-p In x OR %ln x=In x+2p In x-In x

1
Note: Candidates may useIn x' +In x” +1In x3 + .. and consider the powers of x in
arithmetic sequence.

Award M1A1forp-1=§-p 2p In x:%ln X :zng AT pzé AG

uq +U3

> M1

METHOD 2 attempt to use arithmetic mean u, =

1 4 4 2
plnx:lnx+§lnx A7 2p In x—glnx :>2p—§ AT p—§ AG

2

METHOD 3 attempt to find difference using us M1
1 1

gln x=In x+ 2d :>d=—§lnx

u; =In x+%%ln x-In x OR p In x-In xz-%lnx Al p In x=§lnx Al

p= AG [3 marks]

wilNo

b.ii. d=-§1n x Al [1 mark]

biii. METHOD1 §,=72 In x+n-1x-zln x

attempt to substitute into S, and equate to -3 In x (M1)

gz In x+n-1x -éln x= -3 In x correctworking with S, (seen anywhere) (A1)

n n 1 nn-1 n 4-n
52 In x—gln x+§ln x OR n In x—Tln x OR Eln x+Tln X
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correct equation without In x gg A g = -3 OR n- n"6_ ! = -3 or equivalent
Award as above if the series 1 +p + % + ... is considered leading to g% - g = -3.
n’*-7n-18 =10

attempt to form a quadratic =0
attempt to solve their quadratic n-Im+2=0 ,_g
listing the first 7 terms of the sequence

In x+§ln x+%ln x+0-%ln x-gln x-In x+ ..

recognizing first 7 terms sum to 0 gth term is -gln x
oth term is -gln X sum of 8" and 9" term = -3 In «x
n=9

22M.1.SL.TZ1.9
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a.i.
EITHER

attempt to use binomial expansion (M1)

1+Ci3x1x-a+C23x1x-a®+1x-a°

OR
l-al-al-a
=1-al-2a+ a? (M1)
THEN
=1-3a+3a%-add A1
[2 marks]
a.ii. a=cos 2x (A7) So,1-3 cos 2x+ 3 cos? 2x- cos® 2x =
1-cos 2x° Al
attempt to substitute any double angle rule for cos 2x into 1 -cos 2x° (M1)
.2 3 _ 6
=2 sin® x A7 =8 sin’ x AG
Note: Allow working RHS to LHS.
[4 marks]
b.i. recognizing to integrate [4 cos xx8 sin® xdx (M1)
EITHER
applies integration by inspection (M1) 32 [cos xxsin x°dx
= Zsin” x +c AT 27 = Zsin” m-Zsin” 0 AT
7 7 0 7 7 OR
u = sin x@%zcosx (M1) J32 cos x sin® xdx= [32u® du
32 m sin m
=—u +c Al gsin7 X OR §u70 = %sin7 m- %sin7 0 AT
= Zsin” m AG  [4 marks]
THEN
b.i. EITHER I 32,5 7 32..m 32
ffnfxdx—7sm xm—7sm > - =sin® m M1
32 .7 m 32 .7 127 32 L7127
—sin® - -=sin’ m=— OR 71-31n m=—= (M1)
OR
T T 32 32 . 7 127
JPfxdx= [ fxdx+ [Zfxdx M1 & = st m+ oo (M1)
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.7 _ 1 _ 1 . _ 1
sin” m=— =7 SAHCE 5
.
m=z
22M.1.SL.TZ11
a.
12-6 1
M=y T3 (AD
finding m; = m—1 using their mg (M1)
BC
mL = 3

y-20=3x+2, y=3x+126 A1
Note: Do not accept L = 3x + 26

[3 marks]

b. substituting (k, 2) into their L (M1) 2-20=3k+2 OR 2=3k+26

k= -8 AT [2 marks]
22M.1.SL.TZ1.3

a.
IQR=10-6 =4 (A1)

attempt to find Q; + 1.5 xXIQR (M1)
10+ 6

16 Al

[3 marks]
b.i. choosing ¢ = %a -9 (M1) %x42 -9 =12 (years old) AT
[2 marks]

b.ii. attempt to solve system by substitution or elimination (M1)

34 (years old) AT [2 marks]

292/296



22MASL.TZ1.4

a.
(feg) (x) =f2x (A7)

f2x =/3sin 2x + cos 2x AT
[2 marks]

b. +/3sin 2x+cos 2x =2 cos 2x +/3sin 2x = cos 2x

recognising to use tan or cot M1

tan 2x = % OR cot 2x = /3 (values may be seen in right triangle)

arctan\/% = % (seen anywhere) (accept degrees) (A1) 2x = %
T 7

X = E' E AlAT

Note: Do not award the final A7if any additional solutions are seen.
Award ATAO for correct answers in degrees.
Award AOAO for correct answers in degrees with additional values.

22MA1.SL.TZ1.5
evidence of using product rule (M1)
Y= 2x-1xket +2xed = e 2x -k +2 AT
correct working for one of (seen anywhere) AT
DY gt x = 1 = kek + 26k
dx
OR

slope of tangent is 5e

their % at x = 1 equals the slope of y = 5ekx = 5ek (seen anywhere)

kek + 2ek = 5ek

k=3 AT
[5 marks]
22M1.SL.TZ1.6

(A7)

[5 marks]

(M1)
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a.

translation (shift) by %ﬂ to the right/positive horizontal direction AT

translation (shift) by g upwards/positive vertical direction Al

w

s
Note: accept translation by 2
q

Do not accept ‘'move’ for translation/shift.

[2 marks]
b. METHOD 1 minimum of 4 sinx - 37” is -4 (may be seen in sketch) (M1)

4+2.5+q27 4>8.5 (acceptq=8.5) AT

substituting x = 0 and theirq =8.5to find r M1) = 4 sin%ﬂ +2.5+8.5
44+2.5+8.5 (A7) smallest value of r is 15 AT METHOD 2

substituting x = 0 to find an expression (for r) in terms of q (M1)

g0 =r= 4sin'37n+2.5+q r= 6.5+q A1

minimum of 4 sinx-%ﬂis -4 M1 At2.5+q=27

4+4+2.54+r-6.5>7 (accept =) (A1) smallest value of r is 15 AT

METHOD 3 4 sinx-2'+2.5+q=4 cos x+2.5+q Al

y-intercept of 4 cos x+ 2.5+ g is a maximum (M1) amplitude of gx is 4 (A7)
attempt to find least maximum M) T = 2X4+7 smallest value of r is 15 AT
[5 marks]
22M.1.SL.TZ2.1
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a

g(0)=-2 AT

[1 mark]

b. evidence of using composite function (M17)  fg0 OR f-2

(feg)(0) =38 A1 [2 marks]

c. x=3 A2 [2 marks]

17MA.SL.TZ1.S_9

a.
METHOD 1 (using x-intercept)
determining that 3 is an x-intercept  (M1)

egx —3 =0,

valid approach  (M1)

eg3 —25 122 =25

p=2 Al N2

METHOD 2 (expanding f(x))

correct expansion (accept absence of a) (A7)
egax? —a(3 +p)x +3ap, x> —(3+p)x +3p

valid approach involving equation of axis of symmetry  (M1)

eg_—b = 2.5,

aB+p) 5 3+p _ 5
2a ’ -

2a 2 2 2

p=2 Al N2

METHOD 3 (using derivative)

correct derivative (accept absence of a) (A7)
ega(2x —3—p), 2x—3—p

valid approach  (M1)

egf (2.5) =0
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p=2 Al N2

[3 marks]

b. attempt to substitute (0, — 6)

eg—6 = a(o - 2) (0 - 3), a(0y?~ Sa(o) +6a= —6 correctworking
eg—6=6a a= —1

C. recognizing tangent intersects curve once
recognizing one solution when discriminant = 0

attempt to set up equation egg=f, kx—5= —x>+5x—6
rearranging their equation to equal zero egx’ —5x+kx+1=0

correct discriminant (if seen explicitly, not just in quadratic formula)

eg(k — 5)2 —4, 25— 10k + k* —4 correct working

egk—5=+2, (k—3)(k—7)=0, 10”“’2“—“21 k=37

attempt to set up equation
egg=f, kx—5= —x>+5x—6 recognizing derivative/slope are equal
egf' =my, f' =k correct derivative of f eg—2x+5

attempt to set up equation in terms of either x or k

2
eg(—2x+5)x—5= —x +5x -6, k() —5= — () +5(2E) -6

rearranging their equation to equal zero egx’—1=0, k> — 10k +21=0

—4X

correct workin = - — 7y =0 0%
g egx = +1, (k=3)(k=7) =0, :

k=3,7
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