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1 Integrate the following: m For part a, use 1 + cot?x = cosec.

a cot’x b cos?x For part ¢, use sin 24 = 2 sin 4 cos 4,
¢ sin2xcos2x d (1 + sinx)? making a suitable substitution for 4.
e tan?3x f (cotx — cosecx)’
. 1
sin x + cos x)? h sin?xcos?x | e me——— i (cos2x— 1)
g ( ) sin? x cos® X i )
2 Find the following integrals.
1 —sinx 1 +cosx cos 2x
[Losinx g, EE [cos2x
COs° X vooSITX J cos?x
cos?x (1 + cos x)2
05X 4 £ [(cotx - tanxpdx
sin?x sin? x
. cos 2X
cos x — sin x)>dx h jcosx—secxzdx i f—————dx
s f ¢ ) ¢ . 1 - cos?2x

2+7

Show that f;sin2 xdx=

8 S

Lt

4 Find the exact value of each of the following:
(1 +sinx)’ _sin2x

1 —sin?2x

b f;(sin x —cosecx)’dx ¢ fo dx

f 3 1
% sin?xcos?x cos? x

) 5 a By expanding sin (3x + 2x) and sin (3x — 2x) using the double-angle formulae,
or otherwise, show that sin Sx + sin x = 2sin 3xcos 2x.
b Hence find f sin 3x cos 2x dx
) 6 f(x)=35sin?x + 7cos*x

a Show that f(x) = cos 2x + 6.
b Hence, find the exact value of f f(x)dx.

1 3
' 7 a Show that cos*x = 3cOS4x +7€082X +§

b Hence find f cos* x dx.

Exercise 11C
I i " %x+%sin2:c+c 5 a sm(3x+Zx)—sm3xc052x+cos3xsin2x
¢ -lcosdx+c d %x—Zcosx—%sin2x+c sin (3% — 2x)—snr153xc0521-2(:o§3;s::r;3;x
in sin 3x
e 1t«tm3x—x+c f —2cotx—x + 2cosecx + ¢ Adding gives sin 5x + SInx L
g x—%coszjnc h %1_3_1951“43:4_0 So [sin 3x cos 2x dx —f—(sm5x+smx)
= S Ay : =1(-}cos5x - €08X) + € = €08 5% — 3C0ST + C
i -2cot2x+c¢ j 3x+gsindx-sin2x+c g Ssmzx+7coszx .p Droogtis TGOS T~ 1)
2 a tanx-secx+cC b -cotx - cosecx + ¢ 2246
e 2z-tanrtc d —cotr-x+c P g
e —2cotx —x — 2C0Secx + ¢ 31+ 37 ’
f —cotx-4r+tanz+c g T+zcos2r+c 7 cos*x:(cos’x)ﬁ(lH;)szx} =%+§‘?ﬂs7r
h -%x+%sin2x+tznx+c i -lcosec2x+c A Py
3 z +%c0522x=—‘1;+-§c052x+z( > )
3 f;sinzxdx=f;(%-%cosh)dx ;
' Y s =% —]2- 052x*§cus4x
i, 1 2 g 1_2+7
=|zx-=sin22| =-+->=
o ]f 8+4 8 312~sin4x+%sin2x+%x+c
43 93-10-7 = /2 =1
4 5 _T v
7 D 3 ¢ 22-7 d=5
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1 Integrate the followmg functions.
X e x
a b —
xt+4 e+ 1 € r+ap
d i g o 2x sin 2x
(e + 1) 3 +sin2x (3 + cos 2x)?
g xe¥ h cos2x(l +sin2x)* i sec?xtan®x

——

2 Find the following mtegrals

a f (x+ 1> +2x+ 3)*dx b fcoscc2 2xcot2xdx

C f sin® 3x cos 3xdx fcos yesnxdx
¢ felfzi3d‘ f fx(x2+ 1) dx
g f(2x +1)V+ x+5dx h f\/:i‘;i - dx

f\/cos 2x +3

3 Find the exact value of each of the following:
rv 6sin 3x e

z iy s
J5 1 —cosox

a fo3(3x2 + 10x)/x3 +5x2+9 dx
d f:seczx edtanx dx

dx

¢ 4x2—l

4 Given that f kxe¥dx = —(e8 — 1), find the value of k.

; 4
5 @iven that f 4si dx =5 where 0 < 9 < 7, find the exact value of 6.

; X find fcot xdx.

6 a By writin cotx=
Y g sin X

b Show that ftan xdx = Infsec x| + ¢

Exercise 11D
1 a jlnja?+4|+c b jinje*+1|+c

c —Hat+4)?+c d -Je*+1)2+c

e 1In|3+sin2x| +c f 1B+cos2x)?+c

g 1et+c b (1 +sin2° + ¢

i ltan’x+c j tanx+itaniz+c
2 a Hx?P+2x+3P+c b —jcot?2x+c

¢ qgsin®3x+c¢ d e 4c

e -ln|e2’+3|+c f -;-(x2+1)%+c

g 2@ +x+5) h 2x2+x+5i+c

i ~Lcos2x +3)i+ ¢ j -linjcos2x +3[+c
3 :=4268 15; 291131 ¢ 1n(1) 4a -1
6 a Inlsinxl+c ?

b [tanxdx=-Inicosxl +c= lnl +c

=Inisecxl + ¢

feosx



Exercise @ -

1 Use the substitutions given to find:

2

1 +sinx .
a fx\/1+xdx;u=l+x b e ————dx;u=smnx
in3 Tu= d f-———-dx;u: i
c fsm xdx; u=cosx Te(r—4) \
e Jseczxtanx\‘l+tan‘<dx, =1+tanx f |sec*xdx;u=tanx
Use the substitutions given to find the exact values of:
5 2
a fox\/x+4dx;u=x+4 b fox(2+x)3dx;u=2+x
c Joisinxv3cosx+ldx;u=cosx
d f_z cxtanxvsecx + 2 dx; u=secx e f“——i-——dx'u:\/?
o ; : | adx=1)

—_—

3 By choosing a suitable substitution, find:
[ r % r\/ x2+4
a [x(3+2x)dx b ¢ —==ix
Y i WVl +x e &
4 By choosing a suitable substitution, find the cxact values of:
P e 5 1 3 sin26
a | xv2+xdx — R
fz ; f21+v’x—1 0 1+cosf
5 Using the substitution ? = 4x + 1, or otherwise, find the exact value of f 4 : ————dx. (8 marks)
vax +
4 g a
6 Use the substitution u? = e* = 2 to show that dx =—+clnd, where a, b, ¢
3e¥-2 b
and d are integers to be found. (7 marks)
7 Prove that f dx arccos x + c. (5 marks)
8 Use the substitution # = cos x to show ; )
i Use exact trigonometric values to
J:) Sindx costx dx = 1% (7 marks) change the limits in x to limits in u.
. . 3
9 Using a suitable trigonometric substitution for x, find f )P X1 = x2dx. (8 marks)
Exercise 11E
1 a 20+2-20+2f+c b -Infl-sinx/+c
C LS:’I —COSxX +C I |
3 VE +
e %(1 +tanx)? - %(1 +tanx)i+ ¢
tanx + %t&nh: +c
2 a3 bE Y a¥-23 oll}
(B +2x) (3 +22)° s
3 0 S B2 o p o2 gl aTizac
c Vx2+4 4+ III’\'x—‘.’.ﬂ +
Vat+ 4 + 2
a %6 b2+2In c2-2n2
592 e
3 e
9 27+ 3

9%
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1 Find the following integrals.

You will need to use these
a fx sin x dx b f xevdx ¢ fx sec? x dx standard results. In your exam they will
5 be given in the formulae booklet:
d fxsecxtanxdx e f ———dx [
, Snl + Jtanxdx = Injsec x| + ¢

2 Find the following integrals. . f secxdx = Insecx + tanx| + ¢

a f3lnxdx b fxlmfch' c h’Jc—;cd.vc . fcotxdx:tnlsinxl+c

d f(lnx)zdx & f(x2 + Dinxdx . fcosecxdx:—ln|cosecx+cotx|+c

3 Find the following integrals.

a fxze‘x dx b f x?cosxdx ¢ f 12x23 + 2x)°dx  d f 2x*sin2xdx e f 2x2sec?x tan x dx

4 Evaluate the following:

g " 21 3
a fomzxez-"dx b fozxsinxdx c jolxcosxdx d fl“xl—;dx
e fol4x(1+x)3dx f f:xcos%xdx g f;sinxln(secx)dx

Exercise 11F

i ef-e' +¢
1 a -xcosy+sinx+c b x
¢ xtanx-Injsecx|+c d xsecx — Injsecx + tanx| + ¢
e -xcotx +Injsinx(+c¢

x2 x2
2 a 3xlnx-3x+c¢ b —Z—Inx—7_+c
¢ hx 1 ., d x(nx?-2xInx+2x+¢C
2x2  4a?

3 3
e x_mx_f‘—+rmx—1#0
3 9

—eFx?-2xe* -2 +¢C

x?sinx + 2xcosx — 2sinx + ¢

(3 + 27) (3 + 22)°
7 112

—x2c0521+xsin2x+%c052x+c

x?secix — 2xtanx + 2Inisecx| + ¢

2m2-3 b 1

C
11 -mn2) e 9.8 f
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{1-Ind}
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x4(3 + 20 -

o

-1
\_2.11' + 8\—2_ —16
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