Year 2 Pure Chapter 9: Differentiation — Exam Questions (Answers)

Q1.

(a)

(b)

Q2.

(a)

(b)

1 % s 2x+3 MI1.Al
(x243x+5) (x2+3x+5)
(2)
Applying ——— s
x2x—sinx—cosxx2x  —x2sinx—2xcosx  —xsinx—2cosx A2.1.0
— — oe Py P N
(x2)? o 22 (3)
5 Marks
From question, ¥ = g-;n". S=4mr, %’ =3
[V=izr’ = } o arr’ o _ 4fr* (Can be implied) | B1 oe
| dr dr
{d—Vx£=d—V=:l (4;rr:)£=3 (Cand:date‘sﬂlx-d1=3
dr dr dr dr dr /) dr
& _dv av _ | dr 1t f 3 dv ALe
— — — ) —_—= (3)—; {=—T 3 + Candidate's — ;
{dr d dr J dr ( ’4;{7" [ 4;7)"} " - e dr
Whis rdon: Lo 3 [= 3 } dependent on previous M1. | .
r 4r(4) 1 64r see notes
Hence, % = 0.01492077591“.(cm: s'l) anything that rounds to 0.0149 | Al
(4]
ds ds dr | __ ds 3 [ 6 1 exrscmdidues T | wi:oce
{—_—x—= = —= 8arx or — or 8xr x 0.0149.. } dr ’
&d & & | & amr |1
When r=4cm 91: 7(4) x 3 - or E or 87(4)x0.0149 .
dr 47(4) 4
Hence, %: 1.5 (em’s™) anything that rounds to 1.5 | A1 cso
(2]
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Q3.

%‘:Jer;ggp Scheme Marks
(a) y=0= t(9-1)=t(3-1)(3+1)=0
t=0,3.-3 Any one correct value | B1
At t=0, x= 5(0)2 —-4=—4 Method for finding one value of x | M1
Att=3, x=5(3)' -4=41
(Atr=-3, x=5(-3)-4=41)
AtAd, x=—-4;atB, x=41 Both | Al (3)
dx } .
(b) E=10t Seen or implied | B1
dx 2
vdx= | y—dfr=|£|9—1¢" J10rds M1 A1
I ’ J ra ]t
= [(90" ~10¢*) ar
3 5
=%—& (+C) (=307 -2¢ (+C)) A1
90F 10 . :
- =30x3"-2x3 (=324) M1
35 |,
A=2[ydx=648 (units’) A1 (6)
[9]

Q4.




Question

Nussribes Scheme Marks
(a) X’-4y" =12xp  (eqn*)
x=-8 = —512-4)* =12(-8)y Substitutes x =—8 (at least once) into * to
3T e o / obtain a three term quadraticm y . | M1
THE=RY =T Condone the loss of =0.
4y* —96y+512=0
¥ —24y+128=0
-16)(y-8)=0
An attempt to solve the quadratic in y by
either factorising or by the formula or by | dM1
y= AL IT6-40128) completing the square.
: 2
Both y=16 and y=8
v=16 or y=8. . _ - | Al
or (-8, 8) and (-8.16).
131
Differentiates implicitly to include either S5
) ’ o ' ) +hyd or12x2 . Ignore £ = |°
(b) I% > '> 3x* -8y ‘i‘;=] 12y + 12 ¥ < w EE R A
¥ | dx ) Correct LHS equation; | Al;
Correct application of product rule | (B1)
B MI not necessarily required
ldc  12x+8y | : < ‘
@ (-8.8) dy  3(64)-12(8) 06 Substitutes x =—8 and af /east one of their
ST dr 12(-8)+8(8)  -32  — y-values to attempt to find any one of 2. it
@ (~8.16) d_\ N 3(64)-12(16) _ i _ One gradient found. | Al
= 7o 12(-8)+816) 32 Both gradients of -3 and 0 correctly found. | Al cso
(6]

9 marks




Q5.

(@)

X3 Y g

dr dr

Q_("_ _(_)_ ?[7_11
dx 3 3’1 l"]

®)

t-3=1)

S
X=—o, B 7 or P(—%, —7) seen or implied. | B1
2 .
Y =—— and either Some attempt to substitute / = ().5 into their d_y
a8 dx
which contains ¢ in order to find s and either
° y i l'_'7" — nx“(x _n_ %u) . ) ) I )
4 applies y - (therr y,} = (their m_)x - their x,,) | M1
" no__ o nen L an - . -
. T"=C8")"-3")+c or finds ¢ from(their y,) = (their m, Ytheirx ) + ¢
So, y = (their m )x +"c" and uses their numerical ciny = (their m )x + ¢
T: y=8x+13 y=8x+13 or y=134+8x | Al cso

Note: their x,, their y, and their m, must be numerical values in order to award M1

3]




Q6.

Question

Number Scheme Marks
(a) Y _ 2% 4 2xe” MI1.A1.Al1 (3)
dx
(») | If % =0, &*+20)=0 setting (a) =0 M1
[ = 0] x(x+2)=0
(x=0) x=-2 Al
x=0.y=0 and x=-2y=4e2(=054..) Alv (3)
d3 y 2 2 X x X 2 x
(9] —=xe +2xe +2x¢" +2e [= (x"+4x+2)e ] ML A1 (2)
dx”
x=0, d—‘ =0 (=2) x=-2, d‘ <0 [==2¢7 (=-0.270..))]
(@ i . 8 sl SAL
MI: Evaluate, or state sign of. candidate’s (c) for at least one of candidate’s
x value(s) from (b)
. minimum S maximum Al (cso) (2)
Alt.(d) | For M1:
Evaluate. or state sign of. by at two appropriate values — on either side of at
=
least one of their answers from (b)  or
Evaluate y at two appropriate values — on either side of at least one of their
answers from (b)  or
Sketch curve
(10 marks)




Q7.

Question

Number S N
(a) idﬁ:lsinrcost. ﬂ=2s¢:czr Bl Bl
dy_ sec 1 (: A ) or equivalent [ M1 A1  (4)
dx sinrcosr\ sinrcos’t e
T 3
Att=—, x==—, y=2v3 Bl
®) 3 4 -
sec? X
dy _ 3 _16
oaiy —— M1 Al
sin—cos —
16 3
-2V3=—|x——
g «3( 4) =
3
y=0 = x== M1 Al (6)

[10]




Qs.

- Scheme Marks
X4y +10x4+ 2y -4y =10
(a) {% x} 2x + 2y%+ 10 + Z% -[4y +4x%]=2 See notes | M1 Al M1
dy Dependent on the
2 — y A ——
2x+10-4y + 2y +2 4x)dx_0 first M1 mark. dM1
dy _2x+10-4y
dx 4x-2y-2
S MR 3 dy +5-2y -X=5+2y
Sumplifying gives —‘- =2 Y 3= =) Al cso oe
dx 2x-y-1 =2x+y+1
(3]
(b) {%:0:} X+5=-2y=0 M1
So x=2y -5,
Cy-5°+3y +10Q2y - 5) + 2y —4(2y -5y =10 M1
4y° =20y + 25+ ) +20y - 50 +2y -8y +20y =10
2 2 —22y -
gives —3)7 +22y—35=0 or 3)° —22y+35=0 Sy =Rywasimt) | .0 o
see notes
Method mark for solving a
p—7 -5 = P 2 :
By -7Ny—-5)=0 and y dhsiinatic igution ddM1
7 PRI




