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PUBLISHED 9709 s19 ms 31

Question Answer Marks Guidance

1 State or imply ordinates 3, 2, 0, 4 B1 | These and no more
Accept in unsimplified form ‘20 - 4‘ etc.

Use correct formula, or equivalent, with 42 = 1 and four ordinates M1
Obtain answer 5.5 Al
3
Question Answer Marks Guidance
2 Use law for the logarithm of a product, quotient or power M1 X
Condone In—— for M1
x —
Obtain a correct equation free of logarithms Al e g (2x-3)(x-1)= x> or x> =5x+3=0
Solve a 3-term quadratic obtaining at least one root M1 | Must see working if using an incorrect quadratic
5+13
2
Obtain answer x = 4.30 only Al | Q asks for 2 dp. Do not ISW. Overspecified answers score A0

Overspecified and no working can score M1A0Q
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3 . d . B1
State or imply 3y + 6xyay as derivative of 3xy’
. d L B1
State or imply 3y° Ey as derivative of )’
Equate derivative of LHS to zero, substitute (1, 3) and find the M1 dy x4y’
radient — =————| For incorrect derivative need to see the
g 2
dx  y°—2xp
substitution
Obtain final answer % or equivalent AL| 333 or better. Allow 39—0 ISW after correct answer seen
4
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4 Use correct trig formula and obtain an equation in tan 6 M1 | A jow with 45° e. g I 1 -3
tand tan@ +tan45°
1 —tanftan 45°
Obtain a correct horizontal equation in any form Al | eg 1+tanf—tanf(1—tand)=3tan (1 + tan6)
Reduce to 2tan’d +3tand —1=0 Al | or 3-term equivalent
Solve 3-term quadratic and find a value of & M1 | Must see working if using an incorrect quadratic
Obtain answer 15.7° A1l | One correct solution (degrees to at least 3 sf)
Obtain answer 119.(3)° A1 | Second correct solution and no others in range
(degrees to at least 3 sf)
Mark 0.274, 2.082 as MR: AOA1
6
© UCLES 2019 Page 8 of 17



9709/31 Cambridge International A Level — Mark Scheme May/June 2019
PUBLISHED 9709 s19 ms 31
Question Answer Marks Guidance
5(1) Use chain rule M1 | % cos@sin™ 6’(= —kcosec’8 cot 49)
Allow M1 for —2cos@sin™' @
Obtain correct answer in any form Al e.g. ~2cosec2Ocot . _2 Cgsg Accept -2 si'nf cosd
sin” @ sin” 4
2
5(i1) Separate variables correctly and integrate at least one side Bl | [xdx=]-cosec’dcotddl
. 1, B1
Obtain term Ex
" .
Obtain term of the form — MI* | or equivalent
sin“é
. Al | or equivalent
Obtain term ——
2sin“6
1 o . DM1 | Dependent on the preceding M1
Use x =4, 0 =—r to evaluate a constant, or as limits, in a solution
6
with terms ax’ and %, where ab # 0
sin“é
Obtain solution x = (005602«9 + 12) Al | or equivalent
6
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6(1) State correct expansion of sin(2x +x) B1
Use trig formulae and Pythagoras to express sin3x in terms of sin x M1
Obtain a correct expression in any form Al e.g. 2sin x(l _gin? x) " sinx(l _2gin? x)
Obtain sin3x = 3sinx —4sin’ x correctly AG Al | Accept = for =
4
6(ii) . .. ) 3 1 B1 B1 | One mark for each term correct
Use identity, integrate and obtain —Zcos x4+ Ecos 3x
Use limits correctly in an integral of the form M1 31 3 1 11 2
a cos x + b cos 3x, where ab # 0 _§_6+Z_E=_ﬂ+§
. 5 Al | v imoli i 15
Obtain answer — ust be exact. Accept simplified equivalent e.g. 7
24
Answer only with no working is 0/4
4
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7(1) State at least one correct derivative B1| , sinl X, 1 .
2 (4 - x)
Equate product of derivatives to — 1 M1 | or equivalent
. . .1 2 Al
Obtain a correct equation, e.g. 2s1n§x = (4 - x)
. . a Al
Rearrange correctly to obtain a =4 — 2sm§ AG
4
7(ii) Calculate values of a relevant expression or pair of expressions at M1 a=2 2<2.7027.. ( 0.703 2.317
- - e.g.
a=2anda=3 ®a=3 3>2587. (-0412) |-0.995
Values correct to at least 2 dp
Complete the argument correctly with correct calculated values Al
2
7(iii) 1 M1
Use the iterative formula a,,, =4—,/(2 sinaan) correctly at least
once
Obtain final answer 2.611 Al
Show sufficient iterations to 5 d.p. to justify 2.611 to 3 d.p., or show Al | 2,2.70272,2.60285,2.61152,2.61070,2.61077
there is a sign change in the interval 2.5,2.62233,2.60969, 2.61087,2.61076
(2.6105,2.6115) 3,2.58756,2.61301,2.61056, 2.61079
Condone truncation. Accept more than 5 dp
3
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8( ) A B C B1
() State or imply the form + + 5
2+x 3-x ( 3 x)
Use a correct method to obtain a constant M1
Obtain one of 4 =2, B=2,C=-17 Al
Obtain a second value Al
Obtain the third value Al A Dx+E
[Mark the form + Al > ,where A=2,D=-2and
24+ x (3 - x)
E=-1,BIMIAIAIAL.]
5
(i) Use a correct method to find the first two terms of the expansion of M1
-1
(2+ x)f1 ., (3- x)f1 or (3— x)f2 , or equivalent, e.g. (1 + %x]
Obtain correct unsimplified expansions up to the term in x* of each Al | FTon4,Band C
partial fraction ALy 2y, x 22 T[], 2x 327
FN N e Y e B2 ) L S
Al
Obtain final answer 8_ 4—x + sz
9 54 108
For the 4, D, E form of fractions give M1A1ftA1ft for the
expanded partial fractions, then, if D # 0, M1 for multiplying out
fully, and A1 for the final answer.
5
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9(1) Obtain a vector parallel to the plane, e.g. CB=2i+ j Bl1

Use scalar product to obtain an equation in a, b, c, M1 |eg2a+b=0,a+5¢=0,a+b—-5¢c=0

Obtain two correct equations in a, b, ¢ Al

Solve to obtaina : b : c, M1 | or equivalent

Obtaina:b:c=5:-10:-1, Al | or equivalent

Obtain equation 5x—10y —z=-25, Al | or equivalent

Alternative method 1

Obtain a vector parallel to the plane, e.g. CD =i+ 5k Bl | Bp——i- j+5k

Obtain a second such vector and calculate their M1

vector product, e.g. (2i+ j)x(i+5k)

Obtain two correct components Al

Obtain correct answer, e.g. 5i — 10j — k Al

Substitute to find d M1

Obtain equation 5x —10y —z =-25, Al | or equivalent
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9(1) Alternative method 2
Obtain a vector parallel to the plane, e.g. DB =i+ j— 5k Bl
Obtain a second such vector and form correctly a M1
2-parameter equation for the plane
State a correct equation, e.g. Al
r=3i+4j+A(i+5k)+u(i+j-5k)
State three equations in x, y, z, A and u Al
Eliminate A and u M1
Obtain equation 5x—10y —z =-25 Al | or equivalent
Alternative method 3
Substitute for B and C and obtain 3a + 45 = d and B1
a+3b=d
Substitute for D to obtain a third equation and M1
eliminate one unknown (a, b, or d) entirely
Obtain two correct equations in two unknowns, e.g. a, b, ¢ Al
Solve to obtain their ratio, e.g. a: b : ¢ M1
Obtaina:b:c=5:-10:-1, Al | or equivalent
a:c:d=5:—-1:-25,orb:c:d=10:1:25
Obtain equation 5x—10y —z =-25 Al | or equivalent
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9(1) Alternative method 4
Substitute for B and C and obtain 3a + 45 = d and B1
a+3b=d
Solve to obtaina : b : d M2 | or equivalent
Obtaina:b:d=1:-2:-5 Al | or equivalent
Substitute for C to obtain ¢ M1
Obtain equation 5x—10y —z =-25 Al | or equivalent
6
9(ii) State or imply a normal vector for the plane OABC is k B1
Carry out correct process for evaluating a scalar product of two M1 | i.e. correct process using k and their normal
relevant vectors, e.g. (5i — 10j — k).(k)
Using the correct process for calculating the moduli, divide the M1 | Allow M1MI for clear use of an incorrect vector that has been
scalar product by the product of the moduli and evaluate the inverse stated to be the normal to OABC
cosine of the result
Obtain answer 84.9° or 1.48 radians Al
4
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10(i) State or imply =2 B1 | Accept 4
. 1 B1
State or imply 6 = gﬂ.’
Obtain modulus 16 Al
. 2 Al 2z
Obtain argument Eﬂ' Accept 16¢ 3
5
10(i1) Substitute u and carry out a correct method for finding u’ M1 (u3 =8 ) Follow their u* if found in part (i)
Verity u is a root of the given equation Al
State that the other root is /3 —i Bl1
Alternative method
State that the other root is /3 —i Bl1
Form quadratic factor and divide cubic by quadratic Ml ( -3 z)( =3+ l-)(z 223z + 4)
Verify that remainder is zero and hence that u is a root of the given Al
equation
3
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10(ii1) Show the point representing u in a relatively correct position B1
Show a circle with centre u# and radius 2 B1 | FT on the point representing .
Condone near miss of origin
Show the line y =2 B1 I
shaded y=2
Re
Shade the correct region B1
Show that the line and circle intersect on x = 0 B1 | Condone near miss
5
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