AS and A level Mathematics Practice Paper — Differentiation in context — Mark scheme
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(14 marks)




AS and A level Mathematics Practice Paper — Differentiation in context — Mark scheme

Question Scheme Marks
2(a) 1 2[27[)_ X’
Area(FEA) = — x| — | = —
( ) 2 3 3 M1 Al
(2)
2(b) {Az}%xzsin60° +%7zx2 + 2xy M1 A1l
2 2
1000 = Y3X £ oy =y 20 _V8x _mx
3 8 6 AL*
500 x
yZT—a(4ﬂ'+3\/§) *
3
2(c) {Pz}x+x0+y+2x+y{=3x+2L3X+2y} B1ft
500 x
P = 3x % _1000_”_)(_@)( P:—looo 3x ﬂ_X_ﬁ
X 3 4 4
1000 X
P=T+ E(47[+36—3\/§) * Al *
3
2(d) dp L, Az +36-33
= = -1000x 7 + LT TSNS
Ix X"+ 1 M1 A1 M1
1000(12)
X= |—————— (= 16.63392808...
\47 + 36 - 343 ( ) Al
1000 (16.63...)
{P il (47 + 36 - 3\/5)}: P =120.236.. (M) Al
®)
2
2(e) ((jjxlz = 2?((3)0 > 0 = Minimum M1 A1ft
(2)
(15 marks)




AS and A level Mathematics Practice Paper — Differentiation in context — Mark scheme

Question Scheme Marks
3(a) V =} 2x’y=81 2x’y =81 Bl oe
{L=2(2x+ X+ 2x + X) +4y = L= 12x + 4y}
81 81 Making y the subject of their
Y=oz = L=12x + 4(;} expression and substitute this into M1
X X the correct L formula.
162 .
So, L=12x + o AG Correct solution only. Al cso
®3)
3(0) d_1- % {= 12-324x7} Either 12x —12 or ¥ - % M1
dx X X X
Correct differentiation (n.eed not be A1 aef
simplified).
i 204 204 L'=0 and “their x* = +value” ML
{& 2}12 Bl 0= x EETEE 21 = Xx=3  or“their x* = +value” ’
x=3270r x=3 | Al cso
162 Substitute candidate’s value of x
x=3} L=12Q3 + T 54 (cm) (= 0) into a formula for L. ddm1
54| Al cao
(6)
2
3(©) {For x =3}, 3—'2‘ = 2 >0 = Minimurorrect ft L"and considering sign. M1
X X
9)%42 and >0 and conclusion. Al
)
(11 marks)




AS and A level Mathematics Practice Paper — Differentiation in context — Mark scheme

Question Scheme Marks
4 N _gor,
dt
V =4zh(h + 4) = 4zh* +167h,
(:1—\;:877:h+167[ iahiﬂ,aio,ﬁio M1
8zh + 167 Al
dv dh dv
{_X_z ot 3} dv) dh
dh dt dc:]t [Candidate‘s d_hJXE =80r M1 oe —
(87rh + 167T)E =807
dh dv av dh . dav
—— e —= 80w X +—— + 'S —
{dt dt  dh j} at - T ah 16, O 807+ Candidates
When h =6, »
{@ :} 1 « 80, {: 80_71} dependent on the previous M1 dM1
dt 87(6) + 167 64
dh =1.25 (cms™) 1.250r > orE or 80 Al oe
a — 4 8 64
(5 marks)
0
5(a) p— 80090’:@:200 M1 A1l
1+3e 1+3
)
0.1t
5(b) 250 — 800eOlt
1+3e™
250(1+3e%") =800e*" = 50e”"=250, = e*" =5 M1 Al
1
t=—In(5 M1
0.1 (5)
t =10In(5) Al
(4)
5(c 0.1t 0.1t 101 _ 0.1t 1e0n
() PZSOOEO1t dP _ (1+3e™")x800x0.1e Olt82006 x3x0.1e M1 AL
1+3e™ dt @+3e™)
At t=10
_ 2
d_P:(1+3e)><8092240e _ 80e : M1 Al
dt (1+3e) (1+3e)
(4)
0.1t
5(d) P= 800e01t = 7?1?0 = Pl _ 890 _ 566 Hence P cannot be 270 Bl
1+3e™ e +3 3
(1)
(11 marks)




AS and A level Mathematics Practice Paper — Differentiation in context — Mark scheme

Question Scheme Marks
100
6(3.) PO —m+40—65 Bl
(1)
6(b) Qe _cet | M1
dt
dP (1+ 3e -0.9t )X _10e —-0.1t _100e —-0.1t % _2.7e—0.9t
—_— = > M1 Al
dt (1+3e°*)
(3)
6(c) At maximum  —10e*" —30e ** xe " +270e ** xe *" =0
e *(-10+240e °*)=0
—0.9t _ﬂ 0.9t __
e =10 oee =24 M1
il _10 B M1,A1l
0.9t = In(24] =>t= 5 In(24) =3.53
Sub t=353=> P =102 Al
(4)
6(d) 40 Bl
(1)
(9 marks)
! Z—l:—16ln(0.5)0.5t M1 A1l
Att=3 E:—16In(0.5)0.5 M1
=-2In05=1In4 M1 Al
(5 marks)




AS and A level Mathematics Practice Paper — Differentiation in context — Mark scheme

Question Scheme Marks
8(a) Vo — ﬂzg,xz * CS0 B1
dx
(1)
8(b) dx  dx dV 0048 M1
v d 3
dx 0.048
Atx=8, ~ —=——-=000025 (cms™ 2.5x10™
d 3(8) (ems™) Al
(2)
8() s=6x = 55 _q9x B1
dx
dS _dS dx _ 12){0.048} "
d  dx dt 3x?
ds 2 -1
Atx=8 —=0.024 (cm-s
- ( ) Al
(3)
(6 marks)
3(a) & 17rh —7h? or equivalent M1 Al
dh 2
av 1 2 T
At h=01, —==7(0.1)-~(0.1) =0.04 —
an 27 (0Y-7(01) " 25 ML AL
(4)
3(b) dh ﬂ—ﬂ ad ! > ori+their(a) M1
d  d dh 800 irzh-zh 800
Ath=o1, d_ 7 25 1 awrt 0.031 Al
d 800 ~ 32
(2)

(6 marks)




AS and A level Mathematics Practice Paper — Differentiation in context — Mark scheme

Source Question | New spec references Question description New AOs
paper number
1 C2 2014 10 5.7 Differentiation 1.1b,2.1,2.2a,2.4,3.1b,3.4
2 C2 2016 9 51,7.1,7.2and 7.3 Trigonometry, Differentiation 1.1b, 2.1, 2.2a, 2.4, 3.1b, 3.4
3 C2 2011 8 7.1,7.2and 7.3 Differentiation 1.1b, 2.1
4 C4June 2014 | 4 7.4 Differentiation 1.1b, 3.1b
5 C3June 2014 | 8 6.1,6.2,6.3,6.7, 7.4 Exponential growth, Differentiation of exponential function | 1.1b, 3.1a, 3.4, 3.5b
6 C3 2017 8 6.1,6.2,6.3,6.5, 6.7, 7.4 | Real life exponential problem, quotient rule 1.1b, 2.1, 3.1a
7 C4Jan 2011 |2 7.2,6.4 Differentiation 1.1b, 2.1
8 C4 2012 2 7.4 Differentiation 1.1b, 3.1a
9 C4 2011 3 7.4 Differentiation 1.1b
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