Higher Portfolio/

Integration

8. Integration

Section A - Revision Section - There is no revision section for this topic.

Section B - Assessment Standard Section

This section will help you practise for your Assessment Standard Test for
Integration 1 (Relationships and Calculus 1.3)

1. Find fﬁdx, where x # 0.

2. Find J(4vx + =) dx, where x > 0.
3. f'(x) = 6x* — 2x, find f(x).

4, g (x) = (2x +3)72, find g(x), x # _—23

5. Find [ 5sin6 dé.

6. Find [ 8cos6 do.

7. Find the value of [ (3x? + 4)dx.

8. Find the value of f12(4 — x?)dx.



Integration

Section C - Operational Skills Section

This section provides problems with the operational skills associated with

Exponentials and Logs.

O1 [ can integrate an algebraic function

1. Carry out the following integrations
@) [+x dx (b) [Vx3dx
(d) [Vxdx (e) [VxZdx
1 1
(8 J[zdx (h) [zzdx
. 1 2
U) Jegzdx (k) [g=dx
1 2
(m) [ —g=dx (n) [oa=dx
2. Carry out the following integrations

(@ [x>+3x%+ 5xdx (b) [3x°+2x*— x dx

(d) fx§ + 4x? dx (e) fo% —2x7%dx
(g) f%+x2 dx (h) f3x7—5,,$x_3dx

. 2 1
() fﬁ+2x2+xdx (k) f5x2—3—\/x_2dx

_1 6
(m) [5x3—6x"zdx (n) [4x*+ TR dx

(c)
(f)
(i)
(D

(0)

(c)
(f)
(i)
(1)

(0)

f\/Fdx

[ Vx*dx
1

[ g dx
3

[amdx

3
| dx

[x*+6x—1dx
1
[5x7% —3xzdx
3
ISZ_\/F-I_ 5dx

2
[4x72 — 4x3dx

fxz—S—xizdx
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Integration

02 | can apply a standard integral of the form f(x) = (px + q)" with n = —1.

1. Find
@ [(x+2)8 dx (b) [(2x+4)3 dx () JGx+7)* dx
(d) [(2x—-1)° dx (e) [6(5—4x)° dx (f) [(A0—x)"1° dx

(g [3Ux+1)3dx (h) [20Bx—9)5dx (i) [(B—-7x)"* dx

G) [Gx—1)7 dx (k) [(2x—1)5 dx (1) [@x—1) dx

(m) [(2x—2)7 dx (n) [(Gx+4)5 dx ©) [(7+3x)7 dx
2. Find

@ S 0 b) f o © S dx

@ o5 © Sy O [——s dx
3. Find

(@) [Vix+2 dx (b) f6V3x+1 dx (c) [V9—5x dx

(d) [V2x—3 dx (e) [Vé6x—2 dx (f) [V2x+4 dx

@ [ h [ 0) | o

03 | can integrate sin?x and cos?x by first making a substitution.

Find
1. [ sinx dx 2. [cos®x dx 3. [ 2sin®x dx
4. [ 2cos?x dx
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04 | can evaluate the definite integral of a function.
1. Find
(@) fol(x2 —3x+4) dx (b) fol(élx2 + 3x) dx
(c) fol(x3 +2x% —1) dx (d) fOZ(Zx —D(x+2)dx
(e) f_ll 2x% (2x + 1) dx () f_12(2x3 —x% 4+ 3x) dx
2. Find
@ [(5x® —2x) dx (b) [ (3x>—4x+2) dx
(c) f_11(3x +2)(x —2) dx (d) f02(3x2 +8x —5) dx
@ [, (x—3)% dx ) (> —2x+7) dx
@ [ x(x—2)(x—3)dx (hy [°,(x+2)(x—2)dx
(i) JiG-DG-2)dx
3. Evaluate
(a) f:COSZX dx (b) fon/z cos2x dx
(c) f:sian dx (d) f;“ sin2x dx
(e) f(;r/g cos3x dx () fozncos%x dx
4, Evaluate

(@) f:(sint + cost) dt

(c) f:/4cos(2t+ g) dt

(b)
(d)

fon/4 sin4t + cos4t dt

f://g sin (Zt — g) dt
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5. Evaluate
@ [)703+12x2 +7) dx (b) [77(3x* - 4x) dx
(€ [7(9x* +8) dx (d) [, ,(9x* +2x—1) dx
@ [ (2x+4)dx (f)  [°10-2x) dx

05 | can evaluate one of the limits of a definite integral given the value of
the definite integral.

1. Find a, whena >0

(a) foa(Zx + Z)dx =8 (b) foa X'Z dx = %

2. Given that, foa 3x'/2 dx = 16, calculate the value of a.

3. Find a for 0 < t < 2r given:

a a .
@ fycostdt=1 (b)  J, sint dt =2

4., Given that foa 5sin3x dx = ?, 0 < a < m, calculate the value of a.

5. Determine p, given that flp x'/2 dx = 42

6.  Given that [ Ok (4_;)2

dx = — , find k.
36
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Integration

06 | can solve differential equations of the form ? f(x) and give a

X

particular solution.

1. Given the gradient Z—z of the curve at the point (x,y) and a point on the
curve, find the equation of each curve:

a) Z=3-6x+1 (3,4)

b) 2 =4x®—6x? (1,9)

2. Find the solution to the following differential equations:

a) Z—Z= 4x3+xz—3andy=Owhenx=1

2
b) Z—Zz uujl and y = 4 whenu = 2

1
\/_E.
(9,10). Find the equation of the curve.

3. A curve has gradient given by o The curve passes through the point
dx

4, The graph of y = f(x) passes through the point (g 1).

If f'(x) = sin3x, express y in terms of x.
5. A curve for which Z—z = 3 sin 2x passes through the point (% T, \/§)

6. A point moves in a straight line such that its acceleration a is given by
1
a=2(4—-1t)z, 0 <t<4. Ifitstarts at rest, find and expression for the

. dv
velocity v where a = -

7. The curve y = f(x) is such that Z—z = 4x — 6x2. The curve passes through
the point (—1,9). Express y in terms of x.
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Cross Topic Questions

Integration and the wave function

1. (@) The expression 3sinx — 5cosx can be written in the form R sin(x + a)
where R > 0and 0 < a < 2m.

Calculate the values of R and a.

(b) Hence find the value of t, where 0 <t < 2, for which

fot(Scosx+SSinx)dx =3

Integration and Functions

2. (@) The functions f and g are defined as f(x) = 3x + 2 and g(x) = x°.
Find g(f (x)).

(b) If p'(x) = g(f(x)), and p(—3) = 1, find p(x).

Integration and Rates of Change

3. The rate of change of the temperature, T°C, of a mug of coffee is given by
ar _ 1 t—k0<t<50
dt 25 T T

With t, the time elapsed in minutes since pouring and k a constant.
Initially the temperature of the coffee is 100°C.
After 10 minutes it is 82°C.

Express T in terms of t.
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Answers
Section B
1. —$+c %x——$+c
o 3 .2 _ 1 _
3. f(x)=2x>—x*+¢ 4. gx) = @3 5. 5cosf + ¢
6. 8sinf + c 7. 11 units 8. 12 units.
Section C
o1
2 3 2 5 2 7
1. (a) JXxztc (b) sxztc (c) Jxztc
7 2 3 5 5 2
(d) Jxitce (e) cxstc (f) Sxstc
1 1
(8) 2xz+c (h) 3x3+c¢ () —S+c
X3
. 5 2 6 1
() =xs+c (k) ——s+c () 2xz+c
2 5x3
2 1 g 1 9
(m) SXstce (n) JXetce (o) ——+c
20x3
x* 3,5 2 x6 2 g x?
2. (@) —+x+=-x"+c (b) =+=-x>+=+c
4 2 2 5 2
3 5
(€ Z+3x—x+c d  xi+ixd+c
(e) 2x%+i+c (f) —E—2x§+c
2x4 x
@ Zxi+ixd+c ) 3x®—ixitc
4 3 8 5
iy __¢ T P R
(i) 15\/F+5x+c (j) SX+ DXt +ox"+c
(k) Sx3 _3xitc () A _Riie
3 x 5
5 4 1 4 3 2
(m) 2 X —12x2+ ¢ (n) 3% +9x3+¢

3
(0) Z—5x—=+c
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02

1.@ (x+9°+c (b) S@x+4)*+c © Gx+7)5+c
d S@x-1D+c (@ -=G-40"+c () (10-0)+c
@ —i(x+DZ+c (h) -=Gx-D7*+c () SB-70+c
G fe-Ditc (0 Z@x-Ditc () Z@x-Di+c
(m) >(2x- 24c  (n) =(3x + 4 + ¢ © =7+ 3x)7 + ¢

2.(a) —-(x+3)*+cb) —;Bx-2+c () —S(A-20+c

(d) -1x—-2)2+c (€) —i(x+7+c () ZGx-i+c

3.(a) tMx+itc () L@x+Ditc () —=(9-50)rtc
@ 2@x-3i+c () fex-itc () Z@x+di+c
@ 2Gx—4itc () 2x+8)i+c () 2Q2x—5)+c

03

1. ~(x — 7sin2x + ¢) 2. —(x+;sin2x+0)

3. x —=sin2x + ¢ 4. x+zsin2x+c

04

L@y ®F  ©-5 @F (@] (f) -3

2.a 0 (b) 6 (c) -6 (d) 4 () 2 () 2

@-> (h-= )
3. 0 (b) O () 0 d e) 0 f o0

4.@ 2 (b)

© -3 @ ==
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5.0 = (b)) = (@ = (d = () 3+43

(f) 10v3-12

05

1@) e=—4,a=2 1(b) a=4 2. a=4 3(a)a=§
3(b) a=n 4. a=7,m 5. p=16 6.

06

1@) y=x3-3x2+x+1 1(b) y =x*—2x3+10

2(a) y=x”‘—xi2 2(b)y=u—%+§ 3. y=2Vx+4

4, f(x)=£—§c053x 5. y=§—§c052x

6. VO =2-tu-o: 7. y=2x2—2x3+5

Section D

1. (@) V34sin(x+5-25) (b) t=0-68radians

(3x+2)¢ = 17
+ J—
18 18

2. (@) (Bx+2)° b) pkx)=

3. T =212 -2t +100
50
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