1.

(d)

(2)

4

() flem.dx

[3 Jx(9 +2./x3) dx ()
[ J)%dx (h)
J (x2 f 2+xl— 1)2 4 ®)
[ J(%a’x (n)

f(x3 +2)(x*+8x-3)%dx (q)
fcosxA/4 + 3sinxdx (1)

1xdx

sinlxcos3
Jsinzxcos’s

Find the following indefinite integrals.

(b)

(W)

X
7™

J'6 - x3/x2 + 4dx
3
J'—-—-—--—-—-—-(l _x4)4dx

x2+1

fﬂ/x3+3x+1

dx

8—2.\:

J‘2x3A/(x4+ 5)3dx

sec24x
f(l + 3tan4x)2

COSX + sinx
J’x dx

A1+ xsinx

dx

Find the antiderivative of the following

(@) 2xex’+! (b)
(d)  (2ax+ b)e-(ax*+bx) ()
(g)  e*sin(2eY) (h)
0 = ®)

3 ok

x

3sin %xe 2 (f)

__82x)2

(1
e X, [4 + e—ax

1
COSZX

e?x

(c)

(@)

)

(©)

0]

(0)

f—6x(1 —2x2)3dx

2x+3 .
f(x2+3x+ 1)3

f3€3x1~/1 + e3%dx
fx,\/?, + 4x2dx

flez(x?’ +1)%dx

cos2x
S i
I —sinx

A/}_+ 1 lf2
fE

dx

dx

sec23 yetan3x

4 4 x71




Find the antiderivative of the following

(a) 2xsin(x2+ 1)

(d) Sinx./cosx

4sec?3x
(1 +tan3x)2

(2)
() e*cos(e¥)

(m)  sinxsecZ?x

(b)

(e)

(h)

k)

(n)

%sm(ﬁ)

sin3x
cos3x

2
)—Ccos(lnx)

3x2e—_x3+2

e+

Find the antiderivative of the following

2
@ 4 + x2
d) 5
N5 2

(b)

(e)

3
x2+9

A 16 — x2

Find the following indefinte integrals

(a) fl szdx
1
(d) fﬂdx
1
®) fﬂ/4—25x2dx

1
' d
O [5rea®™

(b)

(e)

(h)

(k)

5
i

1

dx

=

2
fl+4x2

1
f9+5x2dx

Using the substitution method, find

(a) J'xA/Zx— 1dx

(d) f sec2xetanxgx

@  [(logx)dx

(b)

(e)

(h)

fxzh/l — xdx

4x

f(1—2x2)dx

e*.k‘,

fl + e—-‘dx

1
In(1 +2¢*
2n( ev)

(c)

()

(i)

)

(©)

()

(©)

()

(1)

)

-2-003(2 + l)
x2 X

4sec?3x

1 + tan3x

sinxcosx./1 + cos2x

cotlxln ( sin 1x)
2 2

(x2— 3)3602(%x3 - Sx)

1
|y
1

5=

dx

dx

J' 1 dx
0+ 4x?
1

f,\/3 —5x2

dx

J‘(x+ 1)x—1dx

4x
Xy
Ja ™
1

f xlog exdx




Find the following indefinite integrals

1 1

. b 1
@ fx2+6x+10x (b) fxz—x+1 * ©
@ [te—dr (o) [dr (@

N8 —2x—x? NS+ 3x—x?

arcsinx (arccosx)? .
(2) (h) (i)

fdl—xz f Jl—xz
Integrate the following expressions with respect to x:
(a) xsinx (b) xcosg (c) 2x sing
(e) Sxe 3 () Inx (g0 xlnx
(i) 4x sin(f) ) ad &)  Jxlnx
3 cos’x

Use integration by parts to antidifferentiate

(a) xa/x+1 (b) Xalx =2 (c)
Find

(a) f Cos~!xdx (b) J'T an~!xdx (c)
Find

(a) f xCos~!xdx (b) f xTan~!xdx (c)
Find (a) J'cos( Inx)dx (b) fsin(lnx)a’x

.....................!....................dx
f 1 +4x—x2
X
f 9_x4dx

1

farcsin?’xa/l —x2

dx

(d) xe ™~

(h) —xcos(-5x)

(x+1)/x+2
J'Sin—lxa'x

foin—lxa'x

(c) fx%/l —x2



1. Find the following integrals (not all are best evaluated using the parts formula):

(@  [¥edx (b)  [3xcos(2x)dx ()  [*’In(2x)dx
(@ fersin(2x)dx () [x2cos(3x)dx () fe>rcos(2x)dx
(9)  [4x’sin %‘ dx (h) fé Inxdx @ [(n(3x))%dx
() feosxsin(2x)dx (k) fe*cos gdx ) [x2/x+2dx
(m)  [x*In(ax)dx m J4x_27x2 dx © [ j)%

® f xzi Vi @ x;i o

1. Either by using a suitable substitution, or by considering the
chain rule, find these integrals:

(a) (i) :x(x2 + 3)3 dx (ii) j?vc(x2 —1)5 dx
(b) (i) :(Zx—S)(?,xZ —15x+4)4 dx
(ii) _.(x2 + 2x)(x3 +3x? — 5)3 dx

2x c 6x2—12
: d 5 d
© @ Tx*+3 ) () T x’—6x+1
(d) (i) |4cos’3xsin3x dx (ii) |cos2xsin’®2x dx
() (i) [3xe3* dx (ii) [3xe? dx
e2x+3 COSX
f) i) |——dx ii) | ———— dx
®) @) J.ez"“‘+4 (i '[3+4sinx



4. Find the following using an appropriate substitution:

() () |x(2x-1)" dx (i) |9x(3x+2) dx

(b) () [xvx—3dx (i) [(x+1)5x—6 dx

© @) [——=dr iy [Axt)
“Nx-5 " (2x-3)

2. Use trigonometric identities before using a substitution (or
reversing the chain rule) to integrate:

(a) J.cos3 xsin® x dx

(b)

(e)

c COS> X

dx

Y sin® x
(©)
(d) |

*SIN2XCOS2X

Y J1+cosdx

SIn X COS xecs2x dx

tan* 3x + tan® 3x dx

dx

3. Find the following integrals:

(a) (1)
(b) (1)

2cos’ x dx

.Ztanz(i] dx
2

(ii)
(ii)

[ 3

cos?3x dx

[ tan? 3x dx




2. By first completing the square, find the following:
1 - 1

. * d .. dx
(@) @ Y x2+4x+5 * (i) Y x2—6x+10
. 1 . 1
b) (i dx i) | —dx
(b) ) ) J8x —x2—15 (i) Y J2x — x?
. 6 . 5
: d . dic
@O X +10x+27 o) J—4x? —12x

3. Find the following by splitting into a polynomial and a
proper fraction:

@ @ [

x+1 2x—|—3
(i) |=—

x2 +2 x2+2x— 1
(i) |
X+5

b) () [—

dx

x> +5x+1
C)J. x2+3



1. Use integration by parts to find the following:
(a) (i) [xcos2x dx (ii) 'xsin(g) dx
(b) (i) [ 4302+ dx (ii) [ xet dx

o

(©) (i) [2xIn5xdx (i) :xlnxdx

o

(d) (i) [ x2 cos3x dx (ii) [ x2 sin x dx

(e) J.i x2e4 dx

(f) ln—f dx

X

(8) [(Inx) dx

2. Use integration by parts to find the following:

(a) Iarctanx dx (b) Jln(2x + 1) dx
1 [sin’tcos’tdt 2 [sindtcos’tdt
3 1 cins( ] 2( ]
3 [sin®36cos36d6 4 f?sm (?)cos (?)dt
5 fsinix dx 6 [tan®3xsec?3xdx
cos? x
7 [6tan’ 62 sect @ do 8 f%taﬁﬁse@ﬁdr
dt e Hint: multiply the
9 [tan*(5t)dt 10 | —F]—— _
e f1 +sint integrand by -——3IN1

1T —sint



1 +sint
L, f1 + cos 6 12 f Cost di
13 sinx — 5 COSX 4 e Hint: find numbers a and b such that
sinx + cos x sinx — 5cosx = a(sinx + cosx) + b(cos x — sin x).
14 | sec E)tanﬁ' 15 |arctant 4
1+ sec2 @ 1+ t2
16f u 17f dx
1+ 1) arctanr x/1 — (In x)?
18 [sin®x dx 19 fj-icl%"?dx
20 fsm%/_d 21 [cos tcos(sin t)dt
22 fcost9+ 5N 26 4 23 [tsecttantdt
sin 6
[ COS X _ _
24 | —== _dx 25 fe “tan(e™%) dx
| 2 —sinx
sec(vT) dt
e | Vi at = 1 + cos 2t
28 [V1 — 9xZdx 29f dx
(x> + 4)?
3eldt
Va4 + t2dt 31
f4 + e
32 [ 4y 33 f;dx
J V9 — 4x? V4 + 9x?
§
34 COX _ dx 35 f X dx
J V1 +sin?x 4 — x2
§ .
36 | dx 37 [V Xk
J X+ 16 X




38f dx :
(9 — x?)2
40 [e>/1 + e dx

[ e¥dx

42 |£9xX_
Jve*+9

44

J (x + 2)°
1 [x2e*dx

3 [x2cos3xdx

5 [cosxIn(sin x)dx

7 [x?Inxdx
9 [xcos mxdx
11 [arcsin x dx
13 [e=2sin 2x dx
15 [cos(In x)dx
17 [e"sinxdx

19 [sin x sin 2x dx

21 f'—”ﬁd

39 [x/1 + x2dx
41 [ex/1 — e¥dx

In x

2 [x%e*dx

4 [x2sinaxdx
6 [xInx2dx

8 [x2e* — 1)dx
10 [e3 cos2tdt
12 [x3e%dx

14 fsin(lnx)dx

16 [In(x + x)dx
18 [xsec?xdx

20 [xarctan xdx

22 [tsec’tdt



