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Given
0= @+397 K<,
find the binomial expansion of f(x), in ascending powers of x, up to and including the term
: 3
inx°.

Give each coefficient as a simplified fraction.
()
January 2013
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Figure 1

]

Figure 1 shows a sketch of the curve with equation y = x In x, x > 1. The finite region R,
shown shaded in Figure 1, is bounded by the curve, the x-axis and the line x = 4.

The table shows corresponding values of x and y for y = x In x.

X 1 1.5 2

2.5

3

3.5

4

y 0 0.608

3.296

4.385

5.545

(@) Copy and complete the table with the values of y corresponding to x = 2 and x = 2.5,

giving your answers to 3 decimal places.

(2)

(b) Use the trapezium rule, with all the values of y in the completed table, to obtain an

estimate for the area of R, giving your answer to 2 decimal places.

(c) (i) Use integration by parts to find Jxln X dx.

(4)

(i) Hence find the exact area of R, giving your answer in the form %(a In 2 + b), where

a and b are integers.

(7)

January 2010
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4 —2x A B C
f(x) = = + + :
2x+D)(x+D)(x+3) (2x+1) (x+1) (x+3)

(a) Find the values of the constants A, B and C.

(4)
(b) (i) Hence find Jf(x) dx.
®3)
2
(i) Find J f(x) dx inthe form In k, where k is a constant.
0
(©)
June 2009
2
2(4x° +1) _A+ B N C .
(2x+1)(2x-1) 2x+1) (2x-1
(a) Find the values of the constants A, B and C.
(4)

2(4x% +1)

(b) Hence show that the exact value of
, (2x+D(2x-1)

dx is 2 + In k, giving the value of

the constant k.
(6)
June 2007

(a) Expand , where | x| < 3, in ascending powers of x up to and including the term

1
V(4-3x)
in x°. Simplify each term.

(5)

(b) Hence, or otherwise, find the first 3 terms in the expansion of \/(2;2) as a series in
—3X
ascending powers of x.

(4)

June 2008
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Figure 3

Figure 3 shows a sketch of part of the curve with equation y = 1 — 2 cos x, where X is
measured in radians. The curve crosses the x-axis at the point A and at the point B.

(a) Find, in terms of 7, the x coordinate of the point A and the x coordinate of the point B.

(3)

The finite region S enclosed by the curve and the x-axis is shown shaded in Figure 3. The
region S is rotated through 2z radians about the x-axis.

(b) Find, by integration, the exact value of the volume of the solid generated.
(6)
January 2013
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Figure 1

Figure 1 shows part of the curve with equation y = V(tan x). The finite region R, which is

bounded by the curve, the x-axis and the line x = % is shown shaded in Figure 1.

(a) Given thaty = V(tan x), copy and complete the table with the values of y corresponding to

T T 3r . . .
Xx= -—, = and —, giving your answers to 5 decimal places.
16 8 16
T T 3z T
X 0 — — — —
16 8 16 4
y 0 1

(3)

(b) Use the trapezium rule with all the values of y in the completed table to obtain an
estimate for the area of the shaded region R, giving your answer to 4 decimal places.
(4)

The region R is rotated through 2 radians around the x-axis to generate a solid of revolution.

(c) Use integration to find an exact value for the volume of the solid generated.
(4)
June 2007
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1

(a) Find | (4y+3) 2 dy.

)
(b) Giventhaty =1.5 at x = - 2, solve the differential equation
dy _ V(4y+3)
dx x>
giving your answer in the form y = f(x).
(6)
June 2011

TOTAL FOR PAPER: 75 MARKS
END
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Question Scheme Marks
Number
-3 -3 1
1. (2+3x)7° = (2)73 (1+ %XJ = é(H%X) (2)*or 5 Bl
={%} [ 1+(=3)(k x)+—(_3)2('_4) (kx)? + —(_3)(_;)(_5) (kx)® + ... } see notes | M1 Al
2 3
-4 { oo 2] A ), EACHES BT, }
8 2 2! 2 3! 2
A9, 2, 155 .
= 8{1 2x,+ 5 X 2 xX* + } See notes below!
ZE—EX, HXZ_B_S)@ Al; Al
8 16 16 32
[3]
5
Q2 (a) 1.386,2.291 awrt 1.386,2.291 | BLBL  (2)
1
(0) A~ 205 ...) B1
= ... (0+2(0.608+1.386+2.291+3.296 + 4.385) + 5.545) M1
= 0.25(0+2(0.608+1.386+2.291+3.296 + 4.385) +5.545) ft their (a) | Alft
=0.25x29.477 ... =7.37 cao | Al 4)
. x? x> 1
©® lenxdx:—lnx— —x—dx M1 Al
2 2 X
2
X in X—Jﬁdx
2 2
x? x?
="Inx-= (+C) M1 Al
2 4
| X ! 1
i) |—Inx——| =(8Ind4-4)—-| —=
o [£ot] om0 (2 :
=8In 4—E
4
15 . .
:8(2In2)—I In4=2In2 seen or implied | M1
:%(64In2—15) a=64b=-15 | Al (7)
[13]
| Question | Scheme | Marks |
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Number
f(x)= 4—2x __A B _C
& @ (2x+1)(x+1)(x+3) 2x+1 x+1 x+3
4-2x=A(x+1)(x+3)+B(2x+1)(x+3)+C(2x+1)(x +1) M1
A method for evaluating one constant M1
x—>-1, 5=A(%)(3) = A=4 any one correct constant Al
x—>-1, 6=B(-1)(2) = B=-3
x—>-3, 10=C(-5)(-2) => C=1 all three constants correct Al 4)
4 3 1
i - d
(b) (1) J(2x+l x+1+x+3j X
:%In(2x+1)—3ln(x+1)+In(x+3)+C A1l two In terms correct M1 Alft
All three In terms correct and “+C” ; ft constants Alft  (3)
(ii) [2In(2x+1)—3|n(x+l)+In(x+3)]§
=(2In5-3In3+In5)—(2In1-3In1+In3) M1
=3In5-4In3
53
=|n(3—4j Ml
125
=| —_—
n(8lj Al (3)
(10 marks)
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Question Scheme Marks
Number
4. (a) A method of long division gives,
2
Al o, 4 A=2 |B1
2x+D(2x -1 (2x+D(2x -1
4 __B __C
2x+D(2x-1) (2x+1) (2x-1)
4=B(2x-1) +C(2x+1) Forming any one of these two |\,
or their remainder, Dx + E = B(2x -1) + C(2x +1) identities. Can be implied.
Let x=-1, 4=-2B = B=-2
See note below
Let x=1, 4-9C = Co2 eitheroneof B=-2o0orC =2 | Al
both B and C correct | Al
[4]
2
4. (b) _24x7+D zjz_ 2 2 4
(2x+1)(2x -1) (2x+1) (2x-1)
Either PIN(2Xx+1) o M1+
=2x—2In(2x +1) + 2In(2x -1) (+c) gln(2x -1)
or eitherp|n2X+1 or gln2x -1
A —> AX B1vV
-2In(2x+1) + 2In(2x —1) Al
or ~IN(@2x+1) +In(2x -1) | €SO & aef
See note below.
2
2D gy [ox —In(2x + 1)+ In@x ~ D))’
) 2x+D(2x -1 !
Substitutes limitsof 2and 1 | depM1*
and subtracts the correct way
=(4-In5+1In3)-(2-In3 +1Inl .
( N5 +1n3) — N3 +In) round. (Invisible brackets
okay.)
=2+In3+In3-1In5
Use of correct product M1
(or power) and/or quotient laws
3(3) ; S
=2+1n = for logarithms to obtain a single
logarithmic term for their
numerical expression.
Al
=2+In(gj 2+In(gj
5 5
or 27M(8) and k stated as * . [6]
10 marks
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Question

Number Scheme Marks
1 i S 3xY? 1(, 3x)?
5. a ——= (4-3x) 2 =(4) *|1-— =_|1-— B1
@ V(4-3X) ( : (—)( 4) 2( 4)
_1y(_3
:%[1+(—%)(**x);+—( 2)2(| 2)(**x)2+...}
) M1; Al ft
with ** =1
1 _1y(_3
:5{1+<—%)<—%)+—( A ”(—%)%...}
=4 1+3x+ Zx 4. | AL AL (5)
3 27
(b) (x+8)(§+ﬁx +2—56x2+ j M1
= Ix+ 2%+
+4+3x+ L%+ M1
SX+ X+
= 4+2X;+ %X2+... Al; Al (4)
(9 marks)

Bronze 2: 2/12 11
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Question Scheme Marks
Number
6.(a) | {y=0=}1-2cosx=0 1-2cosx =0, seen or implied. | M1
o Bn At least one correct value of x. (See notes). | Al
X33 Both%and%r Al cso
[3]
5z 2
(b) V = ELS (1 - 2cosx)? dx al 71"[(1—2005 X)" B1
3 Ignore limits and dx
”(l— 2cos x)* dx } = I(l— 4cos x + 4cos” x)dx
c0S2Xx = 2c0s’ X — 1
= J-l —4cosX + 4(#) dx See notes. M1
= J.(3 — 4cosX + 2c0s2x) dx
Attempts [y? to give any two of
. +A — + AX, £Bcosx — = Bsinx or | M1
. 2sin 2x .
= 3X —4sinx + +1€082X —> + usin 2x.
Correct integration. | Al
. 2sin (19 . 2sin(2= Applying limits
V= {7[}([3(%’[) — 4sin(%f) + T”J - (3(%) —4sin(%) + 2( : )J] the correct way M1
round. Ignore
T.
272'(£57Z’ + 23 - ?]—(ﬂ'— 243 + g}j
= 7((18.3060...) — (0.5435...)) =17.76257 = 55.80
= 71'(471' +3 \/5) or 47 +37+/3 Two term exact answer. | Al
[6]
9
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Question Scheme Marks
Number
xlo| & | 5 | % | s
7.(a) 0.44599592 | 0.64359425 | 0.817421946
y| O 7. 2. 1
0.446 or awrt
0.44600 B1
awrt 0.64359 | B1
awrt 0.81742 | B1
1] [3]
Outside brackets B1
%15 OF &
For structure of
trapezium rule
(b) | Area z%x% x| 0+2(0.44600 + 0.64359 + 0.81742) + 1] o Iz M1
Correct expression
inside brackets which \f
all must be multiplied | 21
by &.
= 3—“2x 4.81402... = 0.472615308... = 0.4726 (4dp) for seeing 0.4726 | Al cao
[4]
I(\/tanx)z dx M1
% % — or
(©) =(ﬁ)j(\/tanx)2 dx = (ﬂ)jtanxdx Itanx dx
Volume L 0 Can be implied.
Ignore limits and (%)
~ | P B | z tanx — Insecx Al
= (7)[Insecx]; or (7)[=Incosx]; or tanx > —Incosx
= (7)[(Insecz) - (Insec0) dMm1
or
= (7)[(~Incos%) - (Incos0) |
=7 [In(é) - In(%)} =7 [In\/ﬁ - Inl]
or
=7 |-In() - In(y)]
In2< Al aef
nlnﬁor N5
1
= 7Iny2 or ﬁln% or 17In2 or —ﬁln(%) or or tzIn2 or
$in(2) —in(%)
or ZMG)
must be exact. [4]
11 marks
Bronze 2: 2/12 13
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Question Scheme Marks
Number
(a) I(4y+3)_%dx:M (+C) ML1AL (2
8. (4)(3)
(:%(4y+3)%+c)
1 1
b ————dy=| —=d
(®) J\/(4y+3) y sz X Bl
j(4y+3)7%dy:jx‘2dx
%(4y+3)%:—% (+C) M1
Using (-2,1.5) 1(4><1.5+3)%=——+(: M1
leading to C=1 Al
—(4y+3)%=——+1
1 2
(4y+3)2:2—; M1
2
:1(2—3) _3 or equivalent Al (6)
4 X 4
[8]
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Statistics for C4 Practice Paper Bronze Level B2

Mean score for students achieving grade:

Qu Max Modal Mean ALL A A B c D E U
score score
1 5 5 88 442 490 471 449 422 3.72 3.33 2.46
2 13 77 10.06 11.88 9.64 827 6.96  4.98 3.39
3 10 77 7.66 9.01 7.97 7.00 5,97 4.76 3.04
4 10 73 7.31 8.92 7.56 6.44 5.17 3.96 2.28
5 9 76 6.80 8.12 7.16 6.26 5.13 3.70 1.89
6 9 9 67 6.02 8.47 7.04 584 445 341 2.76 1.38
7 11 75 8.23 9.84 8.60 7.43 6.09 488 3.11
8 8 52 4.19 7.32 5.79 404 250 1.48 0.91 0.52
75 73 54.69 65.31 55.30 46.57 37.93 29.28 18.07
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