Question Answer Marks Guidance
1 y=(1+2x") =)’ =1+2%°
=x2 = I ¥ =1) M1 finding x* (or x) correctly in terms of y
V= J‘Z widy= 1 P J' : (-Ddy Ml For M1 need I nx*dy with substitution for their x> (in terms of y only)
1 27
Condone absence of dy throughout if intentions clear. (need 7)
Al www For Al it must be correct with correct limits 1 and 2, but they
may appear later
1 [1 2 1 ) 3 B1 1/2[y*/4 — y] independent of 7 and limits
) T 4 Yooy ] ) 2+ 4) Ml substituting both their limits in correct order in correct expression,
T condone a minor slip for M1
= T (if using y = 0 as lower limit then ‘-0’ is enough)
8 condone absence of 7 for M1
Al oe exact only www (1% or 1.3757)
(6]
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Question Answer Marks Guidance
20 (i) 6=-n2: O(0,0) Bl Origin or O, condone omission of (0, 0) or O
6=0: P(2,0) Bl Or,sayatPx=2,y=0, need P stated
6=m2:0(0,0) Bl Origin or O, condone omission of (0,0) or O
[3]
2 | (ii) dy _dy/de M1 their dy/d@ /dx/dé&
dx dx/d@
2c0s260 cos 20
T osing | sing Al any equivalent form www (not from —2 c0s26/2sing)
When 6 = #/2 dy/dx = —cos 7 sinz/2 = 1 M1 subst 6= /2 in their equation
When 6 = -2 dy/dx = —cos (—7z)/ sin(-#/2) = -1 Al Obtaining dy/dx = 1 ,and dy/dx = —1 shown (or explaining using
symmetry of curve) www
Either 1x —1 =—1 so perpendicular
Or gradient tangent =1 = meets axis at 45°, similarly, Al justification that tangents are perpendicular www dependent on
gradient = —1 = meets axis at 45° oe previous Al
[5]

2 | (iii) AtQ,sin20=1=20=n/2, 0 =n/4 M1 or, using the derivative, cos 260 = 0 soi or their dy/dx = 0 to find 6.
If the only error is in the sign or the coeff of the derivative in (ii),
allow full marks in this part (condone 6 = 45°)

= coordinates of Q are (2cos /4, sin ©t/2)

=(V2,1) A1 Al | www (exact only) accept 2/A2
[3]
2 | (iv) sin9=(1—cos?0) =1 —Yax? B1 0e, eg may be x2 =.....
= y=sin20=2sin§cos f M1 Use of sin26 = 2sindcosd
= (&) xV(1-%x%) Al subst for x or y? = 4sin26cos?6 (squaring) either order oe
= Y =xX¥1-v%xd)* Al squaring or subst for x either order oe
AG

[4]

PhysicsAndMathsTutor.com




Question Answer Marks Guidance
2| (V) y =j2nx2(1—1x2)dx M1 m_teg_ral including correct limits but ft their “2” from (i)
0 4 (limits may appear later)
condone omission of dx if intention clear
(%2 1
—IO (7x —an )dx
[ 2 1.3_1 45| ieallow if no z and/or incorrect/no limits
. %x3—2—10x5} B1 [gx ‘z_ox} d
- ° (or equivalent by parts)
8 32} Al substituting limits into correct expression (including =) ft their 2’
=7 ———
13 20
= 164/15 Al cao oe, 3.35 or better (any multiple of = must round to 3.35 or better)
[4]
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Vol = vol of rev of curve + vol of rev of line
vol of rev of curve = J':,[XZ dy

i
2

2
Y
%
=T
height of cone=3-2=1
so vol of cone = 1/3 & 1% x1

=n/3

so total vol = 4xn/3

M1

M1

Bl
Al
Bl
Bl

Al
[7]

(soi) at any stage

substituting x* = y/2
yZ

]

h=1 soi

WWW Cao

for M1 need =, substitution for x2, (dy soi), intention to
integrate and correct limits

even if z missing or limits incorrect or missing

cao

3
OR ﬂj (3—y)?dy Mi(even if expanded incorrectly)
2

=n/3 Al www
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4 Whenx=0,y=4 Bl
. ) .
- v :”j :x ﬂy M1 must haveintegral, z, X2 and dy soi
4
=7 SH)dy M1 must have rr ,their (4-y), their numerical y
P limits
4 .4 3l B1 1
ﬂ'k— yﬁ Jo %4_ yé—|2J
= (16 -8) = 8n Al
(5]
5 V= J'Olﬂ_yzdx = J:ﬂ(1+ezx)dx M1 must be rt X their y? in terms of x
1
= ﬂ[x+le”:‘ B1 [X+1e2x}only
2 |, 2
- 1, 1
rl+2€-2) M1 substituting both x limits in a function of x
-1 *
57[(1+e2) E1l WwWw
(4]
6 @i y=Inx=x=¢’ B1
2 2
= V= IO zxdy M1
2 2
= AY _ 2y *
jo z(e’)dy = _[O me?ldy E1
[3]
ii 22 1 2 ’
(i) IO re¥dy=r ¢ y B1 Y ¥
’ M1 substituting limits in kze 2
=Y n(e* - 1) Al or equivalent, but must be exact and evaluate e°
[3] as 1.
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7 (i) I edx  letu=x, dv/dx = e M1 Integration by parts with u = x, dv/dx = e
—Sv=-Ye¥
1 B 1 N Al _ _%Xefzx +J'%e—2xdx
=—=xe "+ j—e dx
2 2
e Lleve
2 4
:,%E—ZX(H zx)+c* El condone omission of ¢
ori[_lxe—2x e tevierilex M1 product rule
dx= 2 4 2 2 Al
=xe ¥ E1l
[3]
(i) v =_[:7ry2dx M1 Using formula condone omission of limits
= [ 7 (x"% ) dx
2. 2
=7x| xe¥dx _ . L
JO Al y2=xe 2¥ condone omission of limits and ©
= ﬂ[—le’“(u 2X):|2
4 0 DM1 condone omission of = (need limits)
=n(-Yae 5+ %)
1 5
=2 m(l- eT) * El
[4]

2
8 v =Jsz dx M1 Correct formula
1
= | z(l+e)dx
J ML k] (L e x
_ 1 .. T 0
Sl x—-=e*
2 0 B1 [x —le“}
2
=1l-%e?+Y%) M1 substituting limits. Must see 0
used. Condone omission of
=a(1% -Y%e?)
Al 0.e. but must be exact
[5]
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