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9795/02 Cambridge Pre-U — Mark Scheme For examination
SPECIMEN from 2020

Generic Marking Principles
These general marking principles must be applied by all examiners when marking candidate answers. They

should be applied alongside the specific content of the mark scheme or generic level descriptors for a question.
Each question paper and mark scheme will also comply with these marking principles.

GENERIC MARKING PRINCIPLE 1:
Marks must be awarded in line with:
e the specific content of the mark scheme or the generic level descriptors for the question

e the specific skills defined in the mark scheme or in the generic level descriptors for the question
e the standard of response required by a candidate as exemplified by the standardisation scripts.

GENERIC MARKING PRINCIPLE 2:

Marks awarded are always whole marks (not half marks, or other fractions).

GENERIC MARKING PRINCIPLE 3:
Marks must be awarded positively:

e  marks are awarded for correct/valid answers, as defined in the mark scheme. However, credit is given
for valid answers which go beyond the scope of the syllabus and mark scheme, referring to your Team
Leader as appropriate

marks are awarded when candidates clearly demonstrate what they know and can do

marks are not deducted for errors

marks are not deducted for omissions

answers should only be judged on the quality of spelling, punctuation and grammar when these features
are specifically assessed by the question as indicated by the mark scheme. The meaning, however,
should be unambiguous.

GENERIC MARKING PRINCIPLE 4:

Rules must be applied consistently e.g. in situations where candidates have not followed instructions or in the
application of generic level descriptors.

GENERIC MARKING PRINCIPLE 5:

Marks should be awarded using the full range of marks defined in the mark scheme for the question
(however; the use of the full mark range may be limited according to the quality of the candidate responses
seen).

GENERIC MARKING PRINCIPLE 6:

Marks awarded are based solely on the requirements as defined in the mark scheme. Marks should not be
awarded with grade thresholds or grade descriptors in mind.
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Mark Scheme Notes
Marks are of the following three types:

M Method mark, awarded for a valid method applied to the problem. Method marks are not lost for
numerical errors, algebraic slips or errors in units. However it is not usually sufficient for a candidate
just to indicate an intention of using some method or just to quote a formula; the formula or idea must
be applied to the specific problem in hand, e.g. by substituting the relevant quantities into the formula.
Correct application of a formula without the formula being quoted obviously earns the M mark and in
some cases an M mark can be implied from a correct answer.

A Accuracy mark, awarded for a correct answer or intermediate step correctly obtained. Accuracy marks
cannot be given unless the associated method mark is earned (or implied).

B Mark for a correct result or statement independent of method marks.
The following abbreviations may be used in a mark scheme:

AG Answer Given on the question paper (so extra checking is needed to ensure that the detailed working
leading to the result is valid)

CAO Correct Answer Only (emphasising that no “follow through” from a previous error is allowed)

aef  Any equivalent form

art  Answers rounding to

cwo Correct working only (emphasising that there must be no incorrect working in the solution)

ft Follow through from previous error is allowed

o.e. Orequivalent

D Dependent mark (dependent on an earlier mark in the scheme)
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For examination

SPECIMEN from 2020
Question Answer Marks | Notes
1(a) % M1
G, (t) = at [t + f] zat(tt+3t+ 3t +t¥) =a(tt + 32 + 30+ t9)
X takes the values 4, 2, 0, -2 Al
G, (1) = 1 or sum of coefficients = 1 M1
1 Al
—>a= 3
4
1(b) E(X) =G, /(1) =a(@t +6t+0-2t3)|,_, M1
Differentiate and evaluate at t = 1 OR by symmetry
=1 [ft8a] Al Alft
2
Question Answer Marks | Notes
2(a) 1 4 Bl
np = 100 x 3 =20 and npg =20 x 3 =16
Standardisation z = % =-1.375 M1
= P(> 15) =0.915 (within range [0.915, 0.916]) (ft on variance) AlAl | AlftAl
Justified as np =20 > 5 and nq = 80 > 5 OR n large, p not too far from%: | B1
5
2(b) mean = variance = 36 = standard deviation = 6 B1
z=1.645 B1
1 M1A1
( N + 2] -36
———>1645
6
(Allow working with equality, but must be (N + %))
= N>4537 .. leastN =46 Al
5
Question Answer Marks | Notes
3(a) X =1.675 Bl
0.1 M1Al1 | M1ALlft
99% confidence limits are 1.675 + 2.576 x % (ft on wrong mean)
99% confidence interval is (1.57, 1.78) art Al
4
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Question Answer Marks | Notes
3(b) s, =0.09215 OR s, _, =0.1009 B1
v=5=1(0.99) = 4.032 B1
. o 0.1009 MI1A1
99% confidence limits are 1.675 + 4.032 x
J6
0.09215
OR 1.675 +4.032 x
J5
99% confidence interval is (1.51, 1.84) art Al
5
3(c) Sensible comment referring to the fact that 1.8 is outside the 1st interval B1 B1ft
but inside 2nd. (ft on their confidence intervals)
1
Question Answer Marks | Notes
4(a) E(aX+5bY) = u M1
E(aX+bY)=aE(X )+bE(Y) M1
Sau+3bu=pu=a+3b=1 Al
3
4(b) L . _ o2 o2 M1
Var(aX +bY)=a’Var(X)+b*Var(Y) = a> — + 4b*> —
n n
o2 o2 o2 M1A1l
=~ (a* +4b*)=—(1—-6b+9b* + 4b*)=—(1—-6b+13b*) AG
n n n
3
4(c) d _ 3 M1AL
—Var(aX +bY)=—6+26b=0=>b=—
db 13
_ 2 2 Al
= Var,. (aX +bY)="— l—6x—+13x— |=39_
n 13 169 ) 13n
3
Question Answer Marks | Notes
5(a) M, (1) :Iwetxke’kxdx (Limits required) M1
0
® L (t=K)x ® —(k=t)x imi i M1
- k_[ =Xy = kJ' e dx (Limits not required)
0 0
_ o Al
Sy
k-t 0 k-t
3
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Question Answer Marks | Notes
5(b) , , 1 M1A1
M, (r)= =EX)=M, (0)=—
K (0= G = B = M 0=
] 2k ] 2 MIAL
M, ()= ;= EWX*) =M, (0)==
k- k
) 1Y 1 Al
= Var(X) = k_z_(;j = = (AL ftif double sign error when
differentiating twice, but CAO)
OR M1A1l
Alternatively:
-1 2
t t t
M,@®)=|1-—| =l+—+—+...
-1 Al
E(X)= A
M1A1l
2 2 (1) 1
EX)="=Var(X)=— |~ | =—
()k2 ()kz(kj 2
Available Marks 5
5(c) E(eTE) = E(eF) = M, (-t) = k(k + t)™. Or equivalent B1
1
5(d) My _x () = My(t) x M_,(t) = k3(k? - t2) M1
£ _ M1
:1+k—2+k—4+... OR find M" (0)
) Al
= E(X, - X,)* = 2! x coefficient of ¢* =
3
Question Answer Marks | Notes
6(a) Above x-axis between (0, 0) to (3, 0) B1
Correct concavity. (Do not condone parabolas) B1
2
6(b) 4¢3 4 - . M1
=— - Limits required
7 27J.O(3x xM)dx ( q )
4 5P AlAl
_AX X s
270 4 5 0
4 5 M1A1l
f'(x)=—(6x-3x")=0
() 27( )
=x=0,2 .. Mode=2 Al
6
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Question Answer Marks | Notes
6(c) Mean less than mode in (b) matches negative skew in sketch. B1
1
6(d) N I | 4 3 Bl
27{)&7 —?] 0 :ZDQI —4Q1 +6.75=0 AG
4_40 3 +6. ) M1A1
Useeg. 0., =0, — Gy 3 G+ 6275 or decimal search etc.
4an _12an
Convincingly obtain 1.37 Al
4
Question Answer Marks | Notes
! 2 x20%x22+20x8x 10 M1
= 2 x 20 x 62+ F x 16 All signs correct for Al MIAL
Solve to get F =80 Al
4
Question Answer Marks | Notes
8(a) Tsind=mlsinw*=T=ml v’ M1A1l
2
8(b) h mgl B1
T7 =mg = TT
= w’h=g. Bl
2
8(c) o h M1A1
Time is — =27, |—
@ g
2
Question Answer Marks | Notes
9 Resolve vertically N; = 2 x 10 M1
Take moments about e.g. intersection of normals: M1
20 x 0.2 cos60 = F x 0.4 sin60
Moments equation correct (if in equilibrium) Al
F=5.77,N, =20 Al
F > uN, M1
Correctly deduce not in equilibrium therefore rod does slip Al
6
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Question Answer Marks | Notes
10(a) 75 3 Bl
Tractive force = Resistance at steady speed = 00~ 10k =k = 2 AG
1
10(b) M1A1l
F=ma:>7——E =90ﬂ é—l =30% AG
v 4 dr v
(3 terms required for M1)
2
10(c) I I 120v M1
3100 —v?
AP . M1Al
t=-60 Sdv= [ 60In‘100—v H (Limits not required)
3100 —V? 3
91 M1A1l
=-60In51+60In91 = GOln( )( 34.7) seconds.
5
Question Answer Marks Notes
11(a) Let u denote speed of sphere Q before impact, v, and v, the speeds of B1
spheres Q and P, respectively, after impact and o the angle between Q’s
initial direction of motion and the line of centres.
After impact, if moving perpendicularly, Q moves perpendicular to line of
centres and P moves along line of centres. (Stated or implied)
Conservation of linear motion: mu cosa =0 + 3mv, or mu, = 3mv M1A1
Newton’s experimental law: eu cosa =v, or eu, = V. Al
cazl Al
Se=3
5
11(b) v,=usinaandv, = % ucosa (both needed) Bl
Loss in kinetic energy is M1Al
2 2
lmu2 —lmu2 sin’ ot — l.3mw
2 2 2 9
1 o . o Al
= Emuz (Or remaining Kkinetic energy is 5/6 of initial kinetic energy etc.)
But cos?a +sina =1 (used) M1
3 3 M1A1l
.2 . o
=..=sinfa=—=sina=—=a =60
4 2
7
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Question Answer Marks | Notes
12(a) B1 for x =20cosar B1 fory = 20sinaz — 5t B1B1
. 2 2 M1Al
y=20sina. - ( j =xtana — —(1+tan’ o) AG
20cosa 20cosa 80
4
12(b) X? tan?a — 80x tana + x? + 80y = 0 (Can be implied by what follows.) B1
Real roots = 6400x? — 4x3(x* + 80y) > 0 M1A1l
X2 Al
= 1600-x*-80y >0=>y < 20— 0" (x#0).
4
12(c) x? + 80x tan30 — 1600 = 0 B1
2+ 39 1600=0
NG)
Bl
x=-30 1600600
3 3
40 40 40 . . Bl
=——+2x—=— (ignore — at this stage)
V3B
30 Al
= R=x+c0s30= 3 (AOQ if both solutions retained)
OR M1Al
Alternative solution:
x=Rco0s30° and y = Rsin30°:
2 201 winl
y=20-" = Rsin30 = 20 X (=sin”30)
80 80
. 0.75R? + 40R - 1600 = 0 = (0.5R + 40)(1.5R - 40) =0 M1
30 Al
=R= 3 (AOQ if both solutions retained)
Available marks 4
Question Answer Marks | Notes
13(a) Indication (e.g. from diagram) that each string has extension e given by B1
e=+(31)? +x* -1
Bl
e 6mg(\/912 e —1)
Use of Hooke’s Law, T = " toget 7= ] AG
2
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Question Answer Marks | Notes
13(b) Let 4 be the angle between each string and line of motion of particle. M1
AlAl
mii = 2T cos ) = —uﬂ(\/w2 2 —l)x;
[ 9% + x*
Al
:»x‘:-ngx(l— I J AG
[ 9% +x
4
13(c 8 M1Al
© i (- 12g+4g)§ =—7gx AG
2
13(d) ) g 8g. o, P N M1A1
Viax =004 = —=—=—>a" = a" = =a=_l
200 / 1600 40
8¢ r [ M1Al
Hence time t given by -7/ = asin /—t =t=— |— o0.e.
80 / 6\ 8g
4
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