Pure Mathematics 2 Practice Paper J9 MARK SCHEME

Question 1
&gﬁgeorn Scheme Marks
(a) | attempt evaluation of f{1.1) and f(1.2) (- looking for sign change) M1
f(1.1)=0.30875 ., f{ 1.2) =-0.28199 Change of sign in f(x) = root in the interval Al
(2)
' 3 4 o4
(b) f(x)=5x‘—9x : M1 A1 A1
(3)
(c)| £(1.1)=030875.. £'(1.1)=-6.37086... B1 B1
e 0.30875...
1T 6.37086.. .
= 1.15(to 3 sig.figs.) Al
(4)
[9]
Notes:

(a) awrt 0.3 and -0.3 and indication of sign change for first A1

(b) Multiply by power and subtract 1 from power for evidence of differentiation and
award of first M1

(c) awrt 0.309 B1and awrt —6.37 B1 if answer incorrect

Evidence of Newton-Raphson for M1

Evidence of Newton-Raphson and awrt 1.15 award 4/4
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Question 2

Question
- Scheme Marks
(a) | 2727 +32x +16 = A(3x + 2)(1-x) + B(1-x) + C(3x +2)’ Forming this identity | M1
Substitutes either x = -3 or
x=-3 12-%416-(3)B = ¥ -(§)B = B-4 x =1 into their identity or
3 2-$a16-(B > 3-(9) Bl o
x=1, 27432416 =25C = 75=25C=> C=3 "‘“‘"‘“”I ““"d“’“?’"‘f
Both B=4and C=3 | Al
(Note the Al is dependent
on both method marks in
this part.)
2 27 = =34A+9C = 27T ==34+27 = 0= =34
Equate x°: =2 A=0 Compares coefficients or
substitutes in a third x-value B1
or uses simultaneous
Xx=0, 16 =24+ B+4C tions to show A = 0.
D 16=24+4+1220=24= A=0
(4)
4 3
o] B (3x+2)° * (1-x)
B 2 _a Moving powers to top on any
4(3x+2)" + 3(1-x) Kyt ions Mm
- 4[2(1+-}x)4]+ 31-x)"
= 11 +~}x)4 +30-x)"
Either 1 +(=2)(¥) or
i l{l +(_2)(%£);+(_2X_3)(13£)3 +} 1 +(=1)(~x) from either first dM1;
2! otscconda:pan;ions
Ignonng 1 and 3, any one A
+ 3{[ +(—l)(-x);+—(_l)2('_2)(-x)’ +} cm{_ --------- | expansion.
: Both{ .......... } comrect. | Al
-{l—3x+3;7-x’ +} +3{l+x+x’ +}
=4+0x;+3x 4+(0x); 2 | AT1; A1
(6)
Question
Number Scheme Marks
© Acwal-f(02) -108+64+16 Attempt to find the
(6.76X0.8) actual value of f{0.2)
2348 2935 or seeing awrt 4.3 and believing
- m = 4341715976... = W itis fidate's 1§02).
Or Candidates can also attempt to | M1
4 3 find the actual value by using
Actual = £(0.2) = ¥+ ¥ B od
(3(02)+2)y (1-02) B T+
4 2935 (Bx+2) (3x+2)° (1-x)
- m +3.75 = 4341715976... = R with their 4. Band C.
Estimate = £(0.2) = 4+#(02)° Attempt to find an estimate for iy
=4+039= 439 f(0.2) using their answer to (b)
4.39-4.341715976.| their estimate - actual
%age —_— 1y 100 | M1
4341715976 actual g
=1.112095408... = 1.1%(2sf) 1.1% | Al cao
(4)
[14]
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Question 3
Question
Number Scheme Marks
(@) | At4, x=-1+8=7 & y=(-1)"=1= A7) A(7.1) | B1
(1)
(b) x=-8, y=t,
& g Yoy
dr dr
Ay u Their < divided by their & | M1
Cde 3-8 Correct £ | At
Atd, m(T)= 2('31) jid —2 ='_2=E Substimtesforttogiwan_yofd)e
N=ir=8 . I=8 =5 S four underlined oe:
T: y—(their 1) =my (x—(their 7)) Finding an equation of a tangent with
vy =(their gradient)x + "c".
HenceT: y=3%x-$
gives T: 2x-5y-9=0 AG 2x-5y—-9=0 | A1 cso
(3)
© | 2P -8 -5 -9=0 Subsutlmonofbodlx-t’—’?tanq M1
Vy=t"mtol
2 -5 -16t-9=0
(e+n{@r-7-9)=0} A realsation that |
(t+1){(t+1)2t-9) =0} (1+1)1s a factor.
{t=-1(atA)} r=%atB t=% | Al
) Candidate uses their value of f to
x=(3) -8(5)=%-36=4 = 55125 or awrt 55.1 find either the x or y coordinate ddM
y-(%)’-l}-zo.ZSorngZOJ One of erther x or y correct. | Al
Both x and y correct. | Al
Hence B(%!, %) awrt (6)
[12]
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Question 4

Question

X X

Number Scheme Marks
d d 1
2 (N(5x-1 =—( 5x—1 )
(@) 7 (VCx-D)=—A(5x-1)
1
=5x5(5x—1)_§ M1 Al
dy 5 2
—’=2x«f(5x—1)+5x-(sx—l)‘i M1 Alft
dy 10 10
At x=2, —=4V9+—=12+—
T & V9 3 -
=? Accept awrt 15.3 | Al (6)
(b) d (sm?x)= 2x* cost-4-2xsin2x vy AlFAL
dx\ x° x Al
(4)
[10]
Alternative to (b)
d ) a2 . -
E(sin2x><x")=2c032xxx ? +sin2xx(-2)x~ M1 A1 + A1
=2x7 cos2x—2x" sin2x (=2cos:2x_2511§2x} Al (4)

www.naikermaths.com



Question 5

Question
i Scheme Marks
x=cos(2y+7)
dx .
—=-2sm(2y+7) M1 A1
dy
dy 1 dx
i S Follow through their — Alft
dx 2sin(2y+7) dy
before or after substitution
/4 dy 1 1
At y=— —_— i —
o 4’ dx B B1
2sin—
2
ety M
4 2
1 T
W i) W Bl Al 6
s i (6)

[6]
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Question 6
Question Sl
Number e
A o 2h _ Uses similar triangles, ratios or
(a) | Similar tniangles = o Bt ey trigonometry to find either one of these | M1
WO expressions oe.
iy zh]’ 4k Substitutes r =3 into the formula for the
==xr'h=—-x|—| h = AG Al
e 3’( 3 27 volume of water V.
()
. dv dav
b) | From the —=8 — =8 | B1
(b) | From quesuondt o
AV 12zh’ 4z’ v _1nxk’ - 4xk | o
L I dh 27 9
Candidate'sd—y-o-d—y; M1;
dh d_V+d_V - 9 18 dt dh
dt dr dh axh’ i’ 127k “ 18
8= 01'8x—3 or —5 o¢ A1l
27 4rh xh
1
dh 18 1 18 S
When h=12, <= = -— -
d 144z  8x jaex | Bx |AVootw
Note the answer must be a one term exact value. (9)
Note, also you can ignore subsequent working
18
1447
(7]
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Question 7
Question
Number Scheme Marks
'3’
(a) | Area(R)= jm dx = [3(1+4x) dx
Integrating 3(l+4x)"* to give M1
30+4x)° y +k(1+4x)
. ‘} g 0 Correct mtegration. | 4 4
Ignore himuts.
172
=[§(1+4x) ]o
Substitutes limits of 2 and 0 into a
-(i@)-(é(l)) changed function and subtracts the | M1
correct way round.
- $-3 = 3(units)’ 3| A1
(4)

(Answer of 3 with no working scores

P

£

VAU

-J
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Question 8

Humber Scheme Marks
(a) | ftan’xdx
[NB: sec’ 4=1+tan’ 4 gives tan’ 4 =sec’ 4-1] The correct underlined identity | M1 oe
-jsec’x—ldr
- tanx —x(+¢) Comect mﬂeﬁaﬂ: Al
(2)
1
(b) J-?hxdx
u=lax = 1
*-x'a = VQ-S--%
St PR 1 1 ldr Use of “integration by parts’
ol 2 formula in the correct direction. | M1
Correct direction means that u = Inx.
Correct expression. | Al
1 An attempt to multiply through
= o i A
F.n( ,n..2by+andan
attempt to ...
--—’-hx’%(-zl;-](oc)
.._“integrate”(process the result). | M1
correct solution with/without + ¢ | Al 0@
(4)
qu“”" Scheme Marks
3
e
dx
© Il+e’
o O T 1 Differentiating to find any one of the
{u l+e=°dxe'du e du  w-1 taee underhned 2
. 3
e e (u-17e" 1 Attempt to substitute for ™ =f(u) .
= - 'd\’-‘[-—.——‘d’ e | x
+e u e ther —=— and u =1+¢
d ¢ mi*
. W
= _J‘(u—l)’_ 1 or ¢ f(u).lhaxdu u_land
* @-D u=l+e".
2 EF
_J‘(u—l) = I—_(" D g [ar
m u
' =2u+1
-I u . An attempt to
multply out their numerator
to give at least three terms
_j',,_z,lﬁ, and divide through each term by u | gm1*
u
2 c : X
=3 el («) with/without +c | A1
(1+ey Substitutes & =1+e¢” back into their
=220 o1+ef)+In(l+e) + ¢ mntegrated expression with at least two | dM1*
2 terms.
=1+ +4e™ -2-2e" s hn(1+e") 4
=l+e"+4e¥ -2-2e" +ln(l+e7) 4
=le¥ —¢" sln(l+e”)-d+c
2
u_g : Bl P i
-&e e aln(lee)+k AG must use 2 +cand =+ - Al cso
7
[13]
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Question 9
Question
N Eaniar Scheme Marks
(a)(i) sin36 =sin (26 + 6)
=sin268cosf+cos28smn b
=2sin49.:os9.cos¢9+(1—2sin2 9)sin9 M1 A1
=2sin9(1—sin29)+sin9—2sin39 M1
=3sinf—4sin° 8 Xk cso | Al (4)
(ii) 8sin’ —6sinf+1=0
—2smn368+1=0 M1 A1
sin39=l M1
2
T Pl
6 6
gk O AAL  (5)
18 18
(b) sin15° = sin (60° —45°) = sin 60° cos 45° — cos 60°sin 45° M1
s B e M1 A1
2 4F D B
=l\f6—l\!2=l(‘l6—\/2) * cso | Al 4)
4 4 4
[13]
Alternatives to (b)
@ smnl5°= sin(45°—30°) =sin45%°cos30°—cos45%s1n 30° M1
—Lxﬁ—Lxl M1 A1
V2 2 N2 2
=—\f6——42=l(‘l6—\/2) * cso | Al 4)
4 4 4
@ Using c0529=l—2sin29 cos30°=1—2sin’15°
2sin’15°=1— cos30°—1-—l’22
sin?150=2-¥3 M1 A1
4
1 : 2-43
(—(VG—\IZ)) =—(6+2 2V12)=—— M1
4 4
Hence sin15°=z(‘16—\12) % cso | Al (4)
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Question 10

(Ill:enigg? Scheme Marks
(a) RB=34+4 M1
R=5 Al
tana =— M1
a=53__.° awrt 53° | A1 (4)
(b) Maximum value is 5 ft their R | B1 ft
At the maximum, cos(6-a)=l or @—a=0 M1
O0=a=53..° ft their @ | A1 ft (3)
(c) f(t)=10+5cos(15t—a)°
Minimum occurs when cos (15—« )°=-1 M1
The minimum temperature 1s (10-5)° = 5° Al ft (2)
(d) 15— =180 M1
t=155 awrt 155 | M1 Al (3)
[12]

www.naikermaths.com




