Integration Past Paper Questions

Section 1: Reverse Differentiation

1. 2014-2015 V1 #9

J 7x8dx =
O ¥+c
O 7 +ec

2. 2015-2016 Mock #9

5 [x*dx =
a)x*+c

¢)5x°+c¢

3. 2012-2013 V2 Q3ci

Find JS\/F dx.

[m www.majanminds.com

O ¥+
O 42x°+c¢

b) x> +¢
d)25x° +¢

(2 marks)



4. 2013-2014 V2 #11

f Vdx=

3

O %.\-4+C

3 3
C) Z,\'4+ C

5. 2013-2014 V2 #23

Calculate fxﬁ”dx

6. 2013-2014 VI #11

1 A
fV,—de =~
O 2Vx+c

O %\/x2+c
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§ﬁ+c

%\/x3+c

O

O

I

%\‘§+ C

-~

4 3
—x°+C
3\

[2 marks]
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7. 2012-2013 V1 Q3ci

Find J( - 8)dy (2 marks)

8. 2012-2013 V1 #9 Hint: 7 is not a variable... treat him like a #

J(?nr3 —-3)dt =

O Pr-3ar+ec O 3x%t-3t+c
O 373-3a+c¢ O &-3n+c

9. 2012-2013 V2 #9

dr _
=1
b 4
O Z* O dSatte
5 n®
O mr+ec O ?r+c
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10.2013-2014 V1 Q3ci

Calculate [x?%1 dx.

(2 marks)
11.2012-2013 V2 #10
sz-? p
x:
x+ 3

.\‘2 X2
() =+3x+c O 5-3+c

2 2
O x?-3x+¢ ) x?+3x+c
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12.2012-2013 V1 #10 Note: Remember from G10 & G11
X +8=(x+2)(x*-2x+2%)

X =8=(x-2)x*+2x+2%)

3 _
fx 8 dr =
x=2
x3 9 x3 9
O Z +x%+4x+c O I _PHdx+ec
3 3
x3 bl 3 2
O 2 +2x% +4x+c¢ O PB-2x+4x+c
3

Sum of Two Cubes:

X3+ y3= (x+y) (X2 =Xy +y?)

Difference of Two Cubes:

X3-y? = (X -y) (X2 + Xy +y?)
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Section 2: Finding General and Particular Solutions

13.2015-2016 Mock #10

If f(x)= [2x73dx,f(1) =2thenf(x) =
a)—x—12—3 b)_x_12+1

)-=—1 d)—=+3

14.2014-2015 V1 #11

If £'(x) =6x2, f(0)=1, then f(2) =

O 25 O 24
O 17 O 16
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15.2012-2013 V2 Q3bii

For all x if the second derivative of a curve equals 4, and it's gradient at (4,1) is 12,
find the equation of the curve. (2 marks)

16.2013-2014 V1 #12
If f(xX)= [x~%dx, f(1)=1,then f(x)=

1
o -1, O & — -1
X :
1 1
O -=— %l O —\_+2
X
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17.2012-2013 V1 Q3cii

Find the equation of the curve which its gradient is given by 3x* — 2x and f(2) = 7

(2 marks)
18.2013-2014 V2 #12
If £(t) = J(z — 6t)dt, and £(1) = 0, then £ (¢):
O 2t-3t2-1 O 2t-3t2-2
O 2r-312+1 O 2r-312+2
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19.2013-2014 V1 Q3cii

Given that f"(x)=6x, f'(0)=0and f (1) =0, Calculate f (x).

(2 marks)
20.2013-2014 V2 #24
What is the equation of the curve whose gradient at (x, y) is given
by 5x*- 3 and which passes through the point (1, 0)? [2 marks]
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Section 3: Definite Integration

21.2014-2015 V1 #23

1
Calculate: J (43— x + 1)dx [4 marks]
0

22.2015-2016 Mock #11

If fzb 4 .dx = 8, then b=
a) 4 b) 6
¢)0 d) 12

[m www.majanminds.com
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23.2014-2015 V1 #12

2
Ifj (2x —m)dx = -4, then m =
0

O -8
O 4

24.2012-2013 V2 #12

|f]-z\— dx = 16, then a =
a

O £1
O =7
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25.2012-2013 V1 Q4bi

If f(6) = 13 and f(9) = 17, find ff’ (x) dx (2 marks)
6

26.2013-2014 V1 #14 Hint: Factor the top by grouping.

0 x—1
o L o L
12 3
11 4
O 5 O 3
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Section 4: Finding Area

R

27.2015-2016 Mock #12 This question should say, “the shaded area equals”

From the given graph the area under the

curvey = x% — 6 x equals;
a)-108

b) —36
¢) 36
d) 108

28.2014-2015 V1 #10

From the figure, if area A = 12 square
units and area B = 9 square units,

9
then ff(.\')dx equals:
0

O -21 O -3
O 3 O 21

W(L www.majanminds.com

>

y=x*—6x
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29.2012-2013 V1 #11
Consider the sketch,
b
If A, /A, are two areas, then f f(x)dx =

O s ‘

Y
O 54
O -54 \
b
C) -8 a A1=67 \

/’(x)

30.2012-2013 V2 #11

b
Consider the sketch, if ff(x) dx =-4 and

lﬂﬂ dx = 3.7, then the area bounded by the

curve of f(x) and the x—axis fromx =a to x =cis:

O 03 O 07
O 37 O 77
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31.2013-2014 V2 #13

Consider the sketch below.

y

g(x)
f(x)

>

/1

If A, B and C are three areas, then f(f(x) —g(x))dx =
0

O A+B+C O A+B-C
O A+B O B+C

32.2013-2014 V1 #13

Consider the sketch below.
b
IfA=4,B =5,and C =2 are three areas, then f (f(x) = g(x)) dx =

a

O =1 y / f(x)
O 1
O 6
c _— a(x)
O 1
<a A B > X
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33.2014-2015 V1 #24

Calculate the shaded area of the region bounded by these graphs of

flx)= ¥-x2-x and glx) = ¥+ 2x [4 marks]

g(x) Sx)
AY

=

34.2012-2013 V1 Q4bii
Consider the sketch. Find the shaded area. (2 marks)

f,tx) = ¥ -8 ¥

F N

m www.majanminds.com
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35.2013-2104 V2 #28

From the diagram below, calculate the shaded area. [2 marks]

5
\

36.2012-2013 V2 Q4bii

Consider the sketch. Find the shaded area. (2 marks)

[m www.majanminds.com
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37.2013-2014 V1 Q4bii

From the diagram below, calculate the shaded area. (2 marks)

38.2015-2016 Mock #26

Consider the sketch, Find the shaded area (4 marks)

fx) = x?+3x

(1. 4)

m www.majanminds.com
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39.2013-2014 V2 #27

Calculate an approximation to the area bounded by the axis, x = 2 and
¥y =x3+ 1. Use the Trapezium Rule with one strip. [2 marks]

y y=x"+|

40.2013-2014 V1 Q4bi

Calculate an approximation to the area bounded by axes: x = 8 and
v =3/x + 1. Use the Trapezium Rule with one strip.
(2 marks)

[m www.majanminds.com
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41.2012-2013 V2 Q4bi

Consider the sketch. Find an approximation to the shaded area by using the
Trapezium Rule. ( 2 marks)

(1, 4) (5, 4)

42.2012-2013 V1 #12
Consider the sketch. It's symmetric around y-axis. If the sum of ordinates's values
3
(y,¥, .,y,)is5and J f{x)dx=3, then the width of each interval for the shaded area is:
0

O
4y

0 0 O
Ll WN e W~
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Integration Answers

Section 1: Reverse Differentiation

l.

Section 2: Finding General and Particular Solutions

2014-2015 V1 #9
Answer: x’ +c¢

2015-2016 Mock #9
Answer: X° + ¢

2012-2013 V2 Q3ci
Answer:

J‘x4/5dx

5
5x9/5 +c

2013-2014 V2 #11

3
Answer : Zx4/ ‘te

2013-2014 V2 #23
Answer:

2 dx
I

V2

2013-2014 V1 #11
Answer: 2\/;+c

+c

13.2015-2016 Mock #10

1
Answer: — —+ 3
X

14.2014-2015 V1 #11

Answer: 17

15.2012-2013 V2 Q3bii

2
Answer: y =2x"—4x - 15
') =4
flx)= [4dx =4x+c
fl(4)=44)+c =12
c=—4
fl(x)=4x—-4
flx) = [(4x —dx
f(x)=2x*— 4x+c
f@)=24)P%-4@+c=1
c= —15
f(x) =2x% — 4x—15

W@ www.majanminds.com
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10.

11.

12.

16.

17.

18.

2012-2013 V1 Q3ci
Answer:

O =8)dy

§y8/3 -8y+c

2012-2013 V1 #9
Answer: 37%t=3t+c¢

Note that 7 is not a variable

2012-2013 V2 #9
Answer: 7t +¢

2013-2014 V1 Q3ci

101
+cC
1

Answer:

2012-2014 V2 #10

2
X
Answer: ? —-3x+c

2012-2013 VI #10

3
x
Answer: ?+x2 +4x+c

2013-2014 V1 #12

1
Answer; ——+2
X

2012-2013 V1 Q3cii
Answer: y =x" —x" + 3
o) = [(3x% — 2x) dx

2013-2014 V2 #12
Answer: f(t) =2t — 3t* + 1

21
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19.2013-2104 V1 Q3cii
Answer: f(x) =x — 1

f’(x):féxdx:3x2+c
Sincef (0) =0 =>c =0
f/(x)= 3x?

£ =f3x2 dx=x3+c

Since f(1) =0=>0=1+¢
re=-L=f)=x3-1

TN

[NTERE NI

Section 3: Definite Integration

21.2014-2015 V1 #23
Answer: 3/2
f01(4x3—x+1)dx= [X4_%x2+x](1)

=(1—%+1)—0=;

win

1414+
2

22.2015-2016 Mock #11
Answer: 4

23.2014-2015 V1 #12
Answer: 4

Section 4: Finding Area

27.2015-2016 Mock #12
Answer: 36

28.2014-2015 V1 #10
Answer: -3

29.2012-2013 V1 #11
Answer: -5.4

W@ www.majanminds.com

20.2013-2014 V2 #24

24.

25.

26.

30.

31.

32.

Answer: y = X —3x +2

DY 2o
Z—z=5x4—3:>y=f5x"‘—3 et I
=y=x"—3x+c
Whenx=1,y=0.=20=1-3+c 1,1
nc=2.=2y=x5-3x+2 272

2012-2013 V2 #12
Answer: +5

2012-2013 V1 Q4bi
Answer: 4

fede =[f@12

=f(9 - f(6)
=17-13=4

~—

[STESINTSE,

2013-2014 V1 #14

Answer: —
3

2012-2013 V2 #11
Answer: 7.7

2013-2014 V2 #13
Answer: A +B

2013-2014 V1 #13
Answer: 1

22



33.2014-2015 V1 #24

Answer:

Area= [, (f() — g(0))dx
f_ol[(x3 —x% —x) — (x? + 2x)]dx

0
=[C,(x* = 2x? = 3x) dx

2 3
=0-(3#5-3

7 .
=—> square units.
z 3 .

34.2012-2013 V1 Q4bii

Answer:

A= f_zz(—%2 —x2+8)dx = f_zz(—sz + 8)dx
= [ Zx+8x]%
F@*+16)- (F(-2)*~16

_32  -32

3 3
64
3

=N R

[AIE
+
Nl

N =

i

N
Nl =

35.2013-2104 V2 #28
Answer: Area =13
A =[1(12—[5—2x])dx
+ fz(iz —-3x%)dx

= [7x + x%]§ + [12x — x%]?
=(7+1)—0+(24—8)—(12—-1) =13

36.2012-2013 V2 Q4bii
Answer: Area =2

The area of trapezium = % (54 1) x2 = 6 square unit
5 2 1 1 (x*
The area under the curve f(x) is: [ G x+1)dx = (3 (XT) +x13
"
= [%-Fx]é = (1?6+ Z) — 0 = 4 square unit

The shaded area = The area of trapezium - The area under the curve f(x)
= 6-4=2 square unit

37.2013-2014 V1 Q4bii
Answer: 2
A :f;(xz+1“%X2)dx+ff(2—%xz)dx

[gxs+x]:+{2x_gxa]j
(5+1)-0+(+-3)-(2-5)

=3-1=2
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38.2015-2016 Mock #26

26) Area=

L) - 9. dx + [11G) — () . dx 3t3+s
=fy e +3x)—(x——)] ax+ 7% )—(x——)] dx
—f(x +2x) dx+ [} (4x'2—x+ )dx 1
121
=[—x +x?2 0+[—4-x‘1——x +—x] 5*3
1
Gt
5
(1 +(1—2—z+4)+ > 1
= ; = 2.5 square units ’
#26 The marks scheme is not complete. The last few lines should say:
(5 8 1 1
([Eﬂ)foj{[fz72+E]7[7475+Eﬂ
17 40 53
(E)+[(7E]7[712J]
17 13
()
2.5
39.2013-2014 V2 #27
Answer: 10
gF—0 1
1 i
Yo=034+1=1 2
1
y=234+41=9 3
h
Ax5 o+
2
~5[1+9~10 3
40.2013-2014 V1 Q4bi
Answer: Area= 16
y=3Yx+1 .
8-0 z
h= T =8
=Y0+1=1 %
y=V8+1=3 2
A=~ h[
~ 5o+l
8
~ —2~[1 + 3] %
~ 16
41.2012-2013 V2 Q4bi
Answer: 10.54 sq. units
Area 5; [Yot+tyn+2(1+y2+-+Yn-1)
=2 [4+4+2(227+2+227)] 1
E% (21.08) = 10.54 square unit 1

42.2012-2013 V1 #12
Answer: 2/3

23




