Integration Past Paper Solutions

Note: Do not penalize for the omission of C.

(a) j’ sin (3x + 7)dx = —%cos Gx+7)+C (A1)AL) (C2)

Note: Award (A1) for %, (Al) for —cos (3x + 7).

(b) j e ¥ dx= —% e rC (A1)XAL) (C2)

Note: Award (A])for—%, (A1) for e ™.

[4]
(@ f(x)=5@x+4)"x3 (: 15x + 4)° ) (A1)A1)A1) (C3)
(b) J.(3x+ 4)’dx= % X %(3}0 +4)°+c [: %4— c] (AD)A1)AL) (C3)
(6]
(a)  Using the chain rule (M1)
f(x) =(2 cos (5x-3)) 5 (= 10 cos (5x —3)) Al
f(x) =—(10 sin (5x-3)) 5
=-50sin (5x—3) AlAl 4
Note: Award (A1) for sin (5x — 3), (A1) for —50.
(b) jf(x)dx = %cos 5x-3)+c AlAl 2
Note: Award (A1) for cos (5x-3), (A1) for — %
[6]

Attempting to integrate. (M1)
y=x"-5x+c (AD(A1)AL)
substitute (2, 6) to find ¢ (6 =2 -5+ c) (M1)
c—8 (Al)
y=x"—5x+8 (Accept ¥ —5x+8) (Co6)
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Note: Award (A1) for first 3 terms, (A1) for “

13—? +4-2+c¢

c=17

4
X 2
= +x"—-x-7
4 4

f(x)=— e‘“ In(1-x)+c¢

Substituting 4 = —%e‘l(o) ~In(1-0)+¢ [or 4:—%—lnl+ c]
c=4.5

f(x)= ——e —In(1-x)+4.5

Using Il =Ilnx (may be implied)
X

T
[—dx=lin(x-2)1}
x—2

=In(k—2)—Inl
In(k—2)-Inl=In7
k-2=17
k=9
(a) l><10=5
2
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(A1) (C6)

(MI)(AL)AT)

(M1)
(Al)

(AD(C2)C2)(C2)

(M1)

(Al)

(A1)AD
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®) [ gle)der [ 4de (M1)

j134dx[4x]f (A1)
—4x2-3g (A1)
[ elo)r4)ae =10+8=18 (A1)
9. (@ 10 Al

(b) f3x2 + f(x)dx:f3x2dx+f Flx)d

[3rae=[] =271 (A1)
1

= 26 (may be seen later) Al
Splitting the integral (seen anywhere) M1

eg. J.3x2dx+J‘f(x)dx

Using f Flx)de=5 (M1)

eg [ 35+ f(x)dv=26+5

[(3x? 4 flx)ax=31 Al

10. (@ () 16 (A2)
(i1) J.j f(x)dx+ J.j 2dx  (or appropriate sketch) (M1)

=14 (A1)

d
b) j f(x—2)dx=8

c=2,d=5 (A2)

1. (a) j(1+ 3sin (x+2))dx =x— 3 cos (x +2) + ¢ (ALYAL)AL)

Notes: Award Al for x, Al for —cos (x + 2) Al for coefficient 3,
ie A1 Al for the second term, which may be written as

(C4)

N1

N3

(C2)

(C2)

(C2)

(C3)
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+3(cos (x + 2))

Do not penalize the omission of c.

(b) 1+3sin(x+2)=0
) 1
sin (x +2)=——

(x+2) 3
x+2=-0.3398, =+ 0.3398, ...
x=-2.3398, 1.4814, ...
Required value of x = 1.48

b
12.  Area= j sin x dx

a

a=0.b="
4

3n 3n

Area = IT sin xdx = [—cos x]oT
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Note: Award (G3) for a gdc answer of 1.71 or 1.707.

2n

13. (a) 3 €08 xdx

2

(b) ArcaofA=1

(M1)

(AD)

(Al) (C3)
(6]

(M1)

(AD)

(AD)

(Al)

(Al)

(Al) (Co)

[€]

Al Nl

Al Nl



14.

(¢)  Evidence of attempting to find the arca of B

s [

3

Evidence of recognising that area B is under the curve/integral is

negative

3_n 4n
eg —Li ydx,j;T cos xdx,
3 2

Arca of B=10.134 {accept

,—0.134

i an
2
an cos x dx
3

2-43
2

Total Areca=1+0.134

_dv
(a) a= dt

=-10
by s= ,[vdt

=1.13 {accept

4-3
2

=50t-5F +¢

40 = 50(0)
s =50t 5 + 40

~500)+c>c=40

(M1)

(M1)

(Al)

Al

(MD)
Al

(M1
Al
Al

Al

Note: Award (M1) and the first (A1) in part (b) if ¢ is missing,

but do not award the final 2 marks.
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15 (a)

(b)

(©

s=251 gﬁ e (MI)(AT)A1)

Note:  Award no further marks if “c” is
missing.

Substituting s = 10 and ¢ = 3 (M1)

10=25x3 - g(s)nc

10=75-36+¢
c=-29 (Al)
_ 4 3
s—25t—§t -29 (Al)
METHOD 1
s is a maximum when v = % = 0 (may be implied) (M1)
25474 =0 (A1)
p=2
4
5
t=— Al
> (AD)
METHOD 2
Using maximum of s (12§ , may be implied) (M1)
25¢t— it3 —29:122 (Al)
3 3
t=2.5 (Al)
4 4 .
25t— 3 " -29>0 (accept equation) (M1)
m=127,n=3.55 (A1)AD)

(N3)

(N2)

(N2)

(N3)

[12]



16.

17.

s:J.vdt

1 5.
=—e¥tic

2
Substituting ¢ = 0.5

l+c:10
2

s

c=95
Substituting = 1

5= %e+9.5(: 10.9t03s. f.)

b
(a)  Attempting to use the formula V' = I iy dx

Volume = nIZ(Zx— x? )zdx

0

(b) Volume = nj:(4x2 —4x® + X )dx

x3 x4 x5 :
=44 T
3 4 5

0

= 116—5“ or 3.35 (accept 1.07m)

18. Using V= Inyzdx

xZ

N2
Correctly integrating J{x 2 J dx= 5

Setting up their equation [%naz = 0.84511}

a*=1.69
a=1.3
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