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(a) Prove that
sin 26(cosec 6 — sec 0) = v/8 cos(6 + %w). [5]
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(b) Solve the equation

185

sin26(cosec B —sech) =1

for0 <6< %r:. Give the answer correct to 3 significant figures. [2]

(¢) Find I sinx(cosec %x — sec %x) dx.
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147. 9709 520 qp 21 Q: 7

(a) Find the quotient when 9x> — 6x% — 20x + 1 is divided by (3x + 2), and show that the remainder
is 9. [3]

6 5.3
—6x2—20x+ 1
(b) Hence find J- o o dxﬁg answer in the form a + In b where a and b are

) 3x+2
integers. [5]
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a
4
It is given that (
2x+1

0

+ Sx) dx = 10, where a is a positive constant.

(a) Show thata = 4/2.5-0.5In(2a + 1). [4]
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(b) Using the equation in part (a), show by calculation that 1 < a < 2. [2]

(¢) Use an iterative formula, based on the equation in part (a), to fi e of a correct to
4 significant figures. Give the result of each iteration to 6 signific . [3]
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(a) Show that3sin28cotd = 6cos20. [2]
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1z
(¢) Find the exact value of LZ 3sinxcot %x dx. [5]
"
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o

The diagram shows the curve y = 2 + e 2. The curve crosses the y-axis at the poin' !&e point B

on the curve has x-coordinate 1. The shaded region is bounded by the curve and segment AB.
Find the exact area of the shaded region. & 6 [5]
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151. 9709 w20 qp 21 Q: 8

433 +8x—4

A curve has equation y = f(x) where f(x) = 1

d
(a) Find an expression for ay and hence find the coordinates of each of the stationary points of the

curve y = f(x). [5]
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(b) Divide 4x> + 8x — 4 by (2x — 1), and hence find Jf(x) dx. [5]
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152. 9709 w20 _qp 22 Q: 4

y
A
/\I_‘ h; X
0 14

The diagram shows the curve with equation y = 352 3
X+

. The shaded region is bounded by the curve

and the lines x = 14 and y = O.

?‘]'PapaCambridge



"
] o
-"Pﬁep aCambrldge CHAPTER 5. INTEGRATION

(b) Use the trapezium rule with three intervals to find an approximation to the area of the shaded
region. Give the answer correct to 2 significant figures. [3]
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Ly
(b) Itis given that JZ (3 + 4 cos? %x + ksin 2x) dx = 10.
0
Find the exact value of the constant k. [6]
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(b) Find J sin 2x (cotx + 2 cosec x) dx. [6]
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155. 9709 s19 qp 21 Q: 4

(a) Find .[ tan? 3x dx. [3]
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1z
(a) Find the exact value of JZ (4 sin 2x + 2 cos®x) dx. Show all necessary working. [5]
0
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157.9709_s19_qp_22 Q: 5

(i) Find the quotient and remainder when 2x* + x* — 8x is divided by (2x + 1). [3]
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3
27 +x* -8
(ii) Hence find the exact value of i
o 2x+1

k and a are constants. [5]

dx, giving the answer in the form In(ke”) where
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158. 9709 w19 qp 21 Q: 2

2
Find the exact value of J (2e* — 1)2dx. Show all necessary working. [5]
1
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159. 9709 w19 qp 22 Q: 6

18

(a) Show that J‘ % dx=1In27. [4]
2

1z
(b) Find the exact value of JG 4 sinz(%x) dx. Show all w;orkjng. [5]

0
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160. 9709 m18 qp 22 Q: 3

(i) Use the trapezium rule with four intervals to find an approximation to
8
I In(x + 2) dx,
0
giving your answer correct to 3 significant figures. [3]
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(i) Show that cosec 2x + cot2x = cotux. [4]
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2
Without using a calculator, find the exact value of J 4e7*(e™ + 1) dx. [5]
0
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163. 9709 _s18 qp 21 Q: 7

(i) Express 5 cos 8 — 25sin 8 in the form Rcos(0 + &), where R > 0 and 0 < a < %n. Give the value
of o correct to 4 decimal places. [3]

(ii) Using your answer from part (i Q equation
Q 6 —4cosecf=2

for 0 < 8 < 2x. [5]
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(iii) Find J. 5 dx. [3]
Scosix — 2sin lx)
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164. 9709 s18 qp 22 Q: 7

(i) Show that 2 cosec®2x(1 — cos 2x) = sec’x. [3]

(ii) Solve the equation 2
to 3 significant fig

(4]
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CHAPTER 5. INTEGRATION

(iiiy Find J[?’. cosec’(4y + 2) — 2 cosec?(4y + 2) cos(4y + 2)] dy. [3]
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166. 9709 w18 _qp_21 Q: 6

y
A
R i
1
: h_x
0 T

The diagram shows the curve with equation y = \/ (1 +3 cosZ(%x)) for 0 < x < . The region R is
bounded by the curve, the axes and the line x = x.

(i) Use the trapezium rule with two intervals to find an approximation to the area of R, giving your
answer correct to 3 significant figures. [3]
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(ii) The region R is rotated completely about the x-axis. Without using a calculator, find the exact
volume of the solid produced. [5]
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1z
(b) Find the exact value of ,[6 (8 sin?x + tan® 2x) dx, showing all necessary working. [6]
0
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»
I»-

1) N X

The diagram shows part of the curve
¥ =2cos2xcos(2x + %7;)
The shaded region is bounded by the curve and the two axes. 0

(i) Show that 2 cos Zxcos(Q,x + én:) can be expressed in the form

ki (1 + cos4x) + k, sin4x, 0\
where the values of the constants k; and k, are to be determjned&
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(ii) Find the exact area of the shaded region. [5]
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a 1
Given that J 467 dx = 835, find the value of the constant a correct to 3 significant figures. [5]
0

T"j_']'PapaCambridgzje



223

T‘:_']’PapaCambridge

170. 9709_s17_qp_21 Q: 6

o

Rl

The diagram shows the curve y =tan2x forO < x < %rc. The shaded region is bounded by the curve

and the lines x = éﬂ: and y=0.

(i) Use the trapezium rule with two intervals to find an approximation to the e shaded
region, giving your answer correct to 3 significant figures. [3]
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(ii) Find the exact volume of the solid formed when the shaded region is rotated completely about
the x-axis. [4]
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171. 9709 s17 qp 22 Q: 7

(a) Find .[(2 cos 8 — 3)(cos 6 + 1) d#. [4]
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() () Find .I.(Z;‘+ + i)dx. 2]

4 : }
.. 4 1 - .
(ii) Hence find .I.l (2x+ 7 + @ yiving your answer in the form In k. [3]
o
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172. 9709 w17 qp 21 Q: 4

“ 2
(b) Given that .[ T dx = In 16, find the v@@sitive constant a. [4]
0
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1z
(a) Find the exact value of J4 sinx(4 sinx + 6 cos x) dx. [5]
0
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a
6
(b) Given that J. F) dx = In 49, find the value of the positive constant a. [5]
X
0
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Given that J 6e>*! dx = 65, find the value of a correct to 3 decimal places. [5]
0
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175. 9709 m16_qp 22 Q: 8
(i) Show that sin 2x cotx = 2 cos’ x. [2]
(ii) Using the identity in part (i),
(a) find the least possible value of
3sin2xcotx+5cos2x + 8

as x varies, [4]

Ly
(b) find the exact value of JG cosec4x tan 2x dx. [5]

1
8

T
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176. 9709_s16_qp_21 Q: 7

1+ cos*2x
Find | ———— dx. 5
(a) Fin J- oo [5]

14

6
(b) Without using a calculator, find the exact value of .[ (2 + I 2) dx, giving your answer in
4

the form ln(aeb ), where a and b are integers. [5]
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177. 9709 _s16_qp_22 Q: 6

4 +ef

(a) Find '[ PYeE

e

dx.

(b) Without using a calculator, find

(c)

233

(31

10

1
—— dx, giving your answer in the form In k.

) 2x+5

(4]

o

The diagram shows the curve
and the lines x = 0, x = 6 and

an estimate of the area of R, giving your answer correct to 1 deci

Q

<

by the curve
ith 2 strips to find
(31

y=log,(x+2) for 0 <x<6. The rsgi
v = 0is denoted by R. Use the trapezi

o’a’
o
X
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cos2x+9cosx+5

(i) Show that =2cosx+ 1. [3]
cosx +4
b3
4 2x+5
(ii) Hence find the exact value of cosdx+9cos2x + dx. [4]
. cos2x+4
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179. 9709_ w16 _qp_22 Q: 3
2
The definite integral I is defined by I = J (4e%x +3)dx.
0

(i) Show that ] = 8e — 2. [3]

1
(ii) Sketch the curve y = 4e?" +3for0< x < 2. [2]

(iii) State whether an estimate of / obtained by using the trapezium rule will be more than or less
than 8e — 2. Justify your answer. [1]
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cos 260

i) Show that ——— = 1 — Lsec?0. 2
(@) Show tha 1+ cos 28 25¢¢ [2]
2
(ii) Solve the equation % =13+4+5tanafor0 <« < 7. [4]
4 cosx
(iii) Find the exact value of [4]
L, 1 +cosx
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181. 9709 w16 qp 23 Q: 3
(i) Find Jtanz 4xdx. [2]
L
(ii) Without using a calculator, find the exact value of J (4 cos 2x + 6 sin 3x) dx. [3]
0
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.
Y s

R

|
|
|
(0] 6
. Ly .
The diagram shows the curve y = 4/( 1 + e ) for 0 < x < 6. The region bounded by the curve and the
lines x = 0, x = 6 and y = 0 is denoted by R.

(i) Use the trapezium rule with 2 strips to find an estimate of the area of R, giving your answer
correct to 2 decimal places. [3]

(ii) With reference to the diagram, explain why this estimate is greater than the exac%yf R. [1]

(iii) The region R is rotated completely about the x-axis. Find the exact volu id produced.

(4]
 /

N

°

?‘j_']'PapaCambridge



T‘f]’PapaCambridge

239

183. 9709 _s15_qp_21 Q: 6

(i) Prove that 2 cosec20tan 0 = sec’ 6. [3]
(ii) Hence
(a) solve the equation 2 cosec20tan0=5for0< 8 < 7, [3]

1x

(b) find the exact value of J6 2 cosec 4x tan 2x dx. [4]

0
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-
' ot

o

The diagram shows the curve y = e* + 4™ and its minimum point M.

(i) Show that the x-coordinate of M is In 2. [3]
(if) The region shaded in the diagram is enclosed by the curve and the lines x = Q{nd y=0.
Use integration to show that the area of the shaded region is % [4]

L/

\
o
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185. 9709 s15_qp_22 Q: 6

N~

o

The diagram shows part of the curve with equation
y =4sin’x + 8sinx + 3

and its point of intersection P with the x-axis.

(i) Find the exact x-coordinate of P.

Q"
(if) Show that the equation of the curve can be written Q
@

y=5+8sinx—2cos2x,

and use integration to find the exact area of the shaded region enclo curve and the axes.

: [6]

Q"’&
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(a) Find J(tmzx + sin 2x) dx. [3]

1
(b) Find the exact value of J 3e! M dx. [4]
0
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187. 9709 _wi15_qp_22 Q: 7

1
3

(i) Show that the exact value of J. (coszx +
0

cos’x

(ii)

=

(ST

The diagram shows the curve y = cosx +

1
3
when the shaded region is rotated completely about the x-axis.

COs X

by the curve and the lines x = 0, x = 37 and y = 0. Find the exact VOIHIEOf @

1,9
)dx is Ezr+§\/3.

for 0 < x < 1z. The shaded regi

243

(6]
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3
Find the exact value of %75 dx, giving the answer in the form In k. [51
=+
-1
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