Pure Core 3 Past Paper Questions Pack B: Mark Scheme

Taken from MAP2

June 2001
Q Solution Marks | Total Comments
1(@) | 3027 cos3x+ 262 sin 3 MI Product rule
AlAl 3
k 2 S |
® 20x (227 +1) Ml for ke(24% +1)
Al 2 ’
Total 5
7 @l Graph Inx | Bl
Graph % BI 2
O X
() | o /ar
£3)>0 _ rootin2<x<3 MIAI 2
f(2)<0
@) | )=ty 3 Bl
’ X2 )
Use of Newton-Raphson formula MIATN
n =282 Al 4 | AWRT (3 s.f)is OK
Total 8
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Q Solution Marks Total Comments
8 «
@) Area = J- x+sinx)dy M1
X Al
= {T —cos Y:| ‘
= } M1 for correct use of limits
-:
S or similar Al 4
b)(i T
(b)) J- xsiny dy =—xcosx+ J.cosx dx MIAI
0
= [—.Y Cos X +sin Y][.}r AlY
=n-0
= Al 4 AG
ii n
(i) j- sin? x dx
0
Double angle Ml
_ 1 e
73J'I7u):.3rdr Al
1 sin2x " A1y
- 7[)( _ f} AN
= = 0
=X Al 4 AG
2
¢ T, .
© I":nj{x+5inx}2 dx MI
0
T 2 - . 2
= rtj (x‘ +2xsinx +sin” x) dx
0! /
3 T
x' ; \ r[ [l
:r{j—j} +(37:><rc}+(rcx§) AN
0
=57.1 Al 3 AWRT (3 s.f)
Total 15
January 2002
Q Solution Marks Total Comments
3| , cosx+(2+x)sinx
yE— = MIAL Product rule acceptable
cos cosx —(2 +x)(—sinx)
== - MIAL
cos”x
If simplified incorrectly MI1AO
= ¥y =1 AlF
X = y=2 Bl
Tangent = f't. non-zero / non-infinite gradient
- mlAITF 6 ml depends on first M1
y=2+x
Total 6
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Q Solution Marks Total Comments
7 (@ | C+x+(2-x)
42 M1
A=4 Al 2
§ 1
(b) V= J dr 5 Ml Condone omission of limits here
0 __1 —x° 1\ 99 8
LA dx AlF fit. (a) — their A
402-x 2+x
1
= %[_ 1.1‘3 —x‘ + 111‘2 +_‘r|] 0 BIFBIF Award for log integrals, ignore constant 4
1
_r In 2+x MI Correct use of limits
4 2-x|],
T
=—|[-In3—Inl Al 6
[-n3 -ini]
T In3
= — ol
4 AG
(@) | dx _5 .
q0-2 cosé Bl
e
-[ : 2c0s8 (dé&) M1 Subs: any form
V4 —4sin’@ ignore limits for M1/ignore omission of
de
=f+c Al
e af x)
=sin ‘.?}n%' Al 4
(ii) !
Area= {5'“‘1] ; ]} M1 or equivalent with ¢
\eS 1
0.524)
:E:(]_qgg | Al 2
6 052 |
Total 14
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June 2002

Q Solution Marks Total Comments
4 , 12 e
;,::ﬁj x——| dx MI Ibrﬂ'ﬂx——} dx form
1 X x
Condone omission of limits and dx
Al Correct form and limits, incl. dx (limits
may be seen or implied later)
2 5 1
=7 _[ x° =2+ ?dx Al for correct expansion
¥ 5 1 : BI/ for integrating above
L 3 X = ? M1 for substitution and correct use of limits
- 0
_in
6 Al (6) CAO. Must be exact.
Total (6)
S{a)(i) | y = xtan3x
¥ =3xsec” 3x + tan 3x MIATALI (3) | M1 for product rule.
Al each correct term
(ii) _sinx
X
4 XCOsSXY—sinx
y = .2 MIATAL (3) MI for quotient rule-ignore subsequent
i working
Al numerator
Al fully correct
Use of product rule:
¥~ cosx —x 2 sinx(or better) MIATAI
| £
f xsin 2x dx
—xcos2x —cos2x
= - dx MIATAL MI for good attempt at ‘parts’
By By g p p
- - Al each correct term
- {_ xeos2x + sin sz AL Correctly integrating 2™ term
2 4 Condone omission of limits
- | T
=useof sin~ =— BI or use of cos— = —
4 42 4 42
= to solution (AG) Al (6)
Total (12)
January 2003
2 @ g =2+ )} MI
=In8 —1In2 Al
=In4 AIlF 3 ftif » = integer
(b) | dx = 2udu M1
, = Jj : Bl Limits
u(2+u) Al Integrand
=21, =2In(u+2) AIF Need I, =kl,, k=1.
=In 16 AlF 5 ftif m = integer
Total 8
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5 (a) Alternative
{ \
Either 4|1, = | or 4(1.90°) Bl x - coords 1 Bl
4 ) I
B| —1,—=| or B(-1,-90°) Bl 2 y-coords® - or £ 90° Bl
L 2) 2
(b) | Useof x=0.1,0.3,05.0.7,09 M1
y—values: 0.1002 M1 sin~! (their x-values) radians
03047 ml Z y attempted (radians)
05736 Accept AWRT these
0.7754
1.1198
1=10.2 xSum of y-values M1 0.2x% Ztheiry —values (even if
degrees used)
=0.565 Al 5 CAO
Total 7
June 2003
Q Solution Marks Total Comments
1 2x _ | 2x .
Je dx = Ee (+¢)
. o Jz- ! s Ml attempt at integration by parts
2x &
szc dar—{ p } 7‘ ——dx Al for 1 ye?*
< o YO 2
2w
£X |2
=1le_|& Al for L2
4 4 4 4
m substitution of both limits attempted
| | 1_1
= _—e——e+—=— 5 -
A A Al 5 (CAO)
Total 5
5 ()| d¥  26inr = 2xcosy MI use of quotient rule
—— = SSIIE= SXEoSt
3 G e Al for numerator correct
Al 3 for denominator correct
(b)) | At P. dv =5 BIF From substitution of x = % in answer to
x 2
part (a)
Tpiy—m= 3|/_T — ﬂ\] Ml oruse of v =mx+c toshow ¢ =0 when
‘ vz m=2
y=2x Al 3 CAO
(i) | Gradient of N, = —I: BIF
. 1. =)
Npiy-n= 75| x 75/] Ml oruse of v =mx+c¢ for their m #2
. 1 5w 1
y=—mxty AIF 3 allow y = ——x+3.927
< ’ 2
ordy+2x=>5n
Total 9
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January 2004

Solution Marks Total Comments
Q
4 @ }':ln(x2 +‘))
» du
let u=x"+9 then —=2x
dx
dy 1 I
and v =Inu .'.;]:—:,— MI
du u x"+9
cdy dy du ] .
"E_EX & x2+9 S M1 Use of chain rule
2x
Py Al 3 CAO
b |3 | P
L J ’:r dx:{fln(.\" +‘))}
J2+9 2 T MI
! Inl8 l In9
2 n o n Al
=-In2 Al 3 AG
Tx+l y Tl
X X
© | [Sdv= [ [
g +9 §x¥ +9 X" +9 M1 Attempted
x x i
=—In2+— mn_l| —}
2 3 3/, Al
—=Lin2 t[1- =1)=tan” (0)] imi i i
Sl +:! an™ (~1) - tan M1 Limits used in correct expression
l T
= —In2+—
2 12 Al 4 AG
Total 10
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Q Solution Marks Total Comments
6 (a) f(l): 0.341
£(2) = 0.091 Mi
Change of sign = ’)
- root in the interval 1<x <2 Al <
(b)) f’(_.\‘)=cos.\‘—: Bl I
(i) . . f(.\‘) . Sy _;\“ M1 N-R formula used
“ntl 117\1_ T
f ('\”) COS X, L
5 . sin2-1 .
Xg=2 x=2- ml Radians used in correct formula
cos2 ——
¢ =1.001 =19 Al 3 AG
x =1.901=1.
(e)(i) ’ I \
sin®x=—(1-cos2x)
2
.2 1 \ M1
Jsm‘x dx :5 J(I —cos2x)dx
:—Ix——lsin 2x+c = : 8
2 4
(ii) 19 . I I 1.9
J.s;in‘r:|:?r——:~;i|12x} =1.10 BI I
0 = 4 0
(d) o o M1
Volume of solid formed =] -V,
Sl MI for 7, (3.46507) allow 3.46 (1.10x7)
Vi=mx |sin” x dx
1
0
=xx1.10
(=3.47)
I " oYy [ Ml for 77,
Vy=—xax(0.957 x1.90 or 7 Jﬂx} dx :
3 s\2 )
(= 1.796)
Al 1.66938) allow 1.66
~. Volume of solid formed = 1.67 ( %) allow
Al 5
Volume = 1.7 (2sf) ]
Total 14
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June 2004

Q Solution Marks | Total Comments
3(a) x
.[.\' cosxdx
0
‘ M1
=xsinx— jsin x dx M1
: 5 Al
= {,\'5111 x+ cos,\'}[;
- M1 Radians only
=51 Al 5 0.570 to 0.571
(b)) | = x2+4=dr=2xdx Ml correct
. 2xdx dr
ek _[ — =17 Al 2 AG
VX +4 Vi
2 8 1
2x dx 5
)| [ = e
oVxT +4 4
; e M1 Integration attempted
[2 Nt ]or[lv‘_\‘“ + 4}
Al correct
= 2\-% — 2@"2 M1 attempt at correct limits seen
=202)-4
=4(y2 1) Al 4 | AG(AWRT 1.7)
Total 11
Q Solution Marks | Total Comments
@)@ | b _ a% %2 008 2% + 6% X sin 2% M1 . Use _01 product rule
dx AlAl 2 Al for each part correct
W o
dlx=o M
sy =mx = equation of tangent at (0, 0)
isy=2x
Alft 2
b
W d—‘ =2e7
d" X=N
. " d' f' - l P p— 1e I
sogradient of normal at x=m 15 — " M Use of my X i, —
(-0216)
when x=m, y=0 B1
.equation of normal at (w, 0) is given by
y= _L (x—m) MI1ft on their gradient of normal
2e”
=2e"yt+tx=nm Al AG (any correct form)
Total
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Q Solution Marks | Total Comments
5a) | fx)=x>-15
f(2)=-7<0 B1 values
F(3) =120 El 2 change of sign
‘. root in the interval [3.3]
: 2 5
b)) x==x+—
x°
(XJ\1)33,\"I:2\"+|5 M1
¥’ -15=0 Al 2 |aG
. 2 5
(ii) | x  ==x +=
3 X,
using x, =3, M1
x,=2.555556 Al
X 3=2.469299 ALS on their x;
x4 =2466216 ALY | 4 | 2466215932
(iii)
V4 SV=X
t
B2 2 B1 for staircase
B1 for convergence
TR >
() | 415 Bl 1
Total 11
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