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154. 9709_s20 _qp_31 Q: 5

(a) Find the quotient and remainder when 2% — x% + 6x + 3 is divided by 243 [3]
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20 -2 +6x+3

3
(b) Using your answer to part (a), find the exact value of J‘1 213
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155. 9709 _s20 _qp_31 Q: 7

COos X

Let f(x) = 1+sinx’

(a) Show that f’(x) < O for all x in the interval —%n: <XxX< %n. [4]
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Ly
(b) Find Lz f(x)dx. Give your answer in a simplified exact form. [4]
ETI:
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Find the exact value of
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157. 9709_s20 _qp_32 Q: 6

y
M
Ol 1 » X
The diagram shows the curve y = ﬁ for x = 0, and its maximum point M.
+

(a) Find the x-coordinate of M, giving your answer correct to 3 decimal places. [4]

?‘j_']'PapaCambridge



"
] o
-"Pzamp aCambri dge CHAPTER 5. INTEGRATION

(b) Using the substitution u = v3x2, find by integration the exact area of the shaded region bounded
by the curve, the x-axis and the line x = 1. [5]
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159. 9709 _s20 qp_33 Q: 7

2

Let f(x) = m

(a) Express f(x) in partial fractions. [2]

(b) Using your answer to part (a), show that :

1 1 1

(2]

2— — [ —
()" = =0y 2x:+ 2+ 17
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(¢) Hence show that .[1 (f(x))zdx = %"‘ %ln(%). [>]
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CHAPTER 5. INTEGRATION

160. 9709 w20 _qp_31 Q: 10

y
A
» X
o
M
. —1x . .. .

The diagram shows the curve y = (2 — x)e 2°, and its minimum point M.
(a) Find the exact coordinates of M. [5]
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(b) Find the area of the shaded region bounded by the curve and the axes. Give your answer in terms
of e.

215
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CHAPTER 5. INTEGRATION

161. 9709 w20 _qp_32 Q: 9

Tx+18

Let f(x) = m

(a) Express f(x) in partial fractions. [5]
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2
(b) Hence find the exact value of J f(x)dx. [6]
0
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163. 9709 _s19 _qp_31 Q: 1

Use the trapezium rule with 3 intervals to estimate the value of

3
L|21—4|dx. [3]
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164. 9709_s19 _qp_32 Q: 8

10x+9

Let f(x) = m

(i) Express f(x) in partial fractions. [5]
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(ii) Hence show that J f(x)dx = %ln% + % [5]
0
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Ln
4
Show that L X2 cos 2xdx = ﬁ(nz - 8). [5]
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166. 9709 s19 qp 33 Q: 3

—c0s20 +5sin20
+c0s20 +sin20°

Let f(6) = i
(i) Show that f(8) = tan 6. [3]
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l?f
(i) Hence show that Ld f(6)de = %ln%. [4]
Eﬂ'
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167. 9709_w19_qp_31 Q: 6

cosx d 2

, show that if y = cotx then d% = —cosec”X. [2]

(i) By differentiating ?S
sinx
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168. 9709 w19 _qp_31 Q: 8

X +x+6

Let f(x) = Pai)

(i) Express f(x) in partial fractions. [5]
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4
(ii) Hence, showing full working, show that the exact value of J f(x)dx is 2, [5]
1
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169. 9709 w19 _qp_31 Q: 9

(i) By first expanding cos(2x + x), show that cos 3x =4 cos®x — 3cos.x. [4]

(ii) Hence solve th ation cos3x+3cosx+1=0,for0O<x < 7. [2]
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170. 9709_w19_qp_32 Q: 8

2% +x+8

Let f(x) = m

(i) Express f(x) in partial fractions. [5]
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5
(ii) Hence, showing full working, find J f(x) dx, giving the answer in the form In ¢, where ¢ is an
1

integer. [5]
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171. 9709_w19_qp_33 Q: 8

y

A .
1
1
1
1
1
1
]
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 » X

0] %ﬂ
The diagram shows the graph of y = secx for 0 € x < %1:.
1.2
(i) Use the trapezium rule with 2 intervals to estimate the value of I secxdx, our answer
0
correct to 2 decimal places. . [3]

(11
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(iii) P is the point on the part of the curve y = sec.x for O < x < 37 at which the gradient is 2. By first

1
differentiating cosx’ find the x-coordinate of P, giving your answer correct to 3 decimal places.

[6]
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172. 9709_w19_qp_33 Q: 10

¥
A

M

R
2) T o

The diagram shows the graph of y = ¢* sin®x for 0 < x < #, and its maximum point M. The shaded

region R is bounded by the curve and the x-axis.

(i) Find the x-coordinate of M. Show all necessary working and give your answer correct to 2 decimal
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"
] o
-"Pgep aCambrldge CHAPTER 5. INTEGRATION

(ii) By first using the substitution u# = cos x, find the exact value of the area of R. [7]
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Additional Page

If you use the following lined page to complete the answer(s) to any question(s), the question number(s)
must be clearly shown.
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173. 9709 ml8 qp 32 Q: 1

Use the trapezium rule with three intervals to estimate the value of

1

J.ZI‘/(I — tanx) dx,

0

giving your answer correct to 3 decimal places. [3]
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174. 9709 m18 qp 32 Q: 3
(i) Using the expansions of cos(3x + x) and cos(3x — x), show that

%(cos 4x + cos 2x) = cos 3XCos X. [3]
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cos3xcosxdx = %\/3. [3]
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175. 9709 _m18_qp_32 Q: 8

542 +x+27

Let f(x) = m

(i) Express f(x) in partial fractions. [5]
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4
(ii) Hence find J f(x) dx, giving your answer in the form In ¢, where c is an integer. [5]
0
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(ii) Hence find the exact value of /. [4]
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1
575 . .
2sinx —sin 2x
i) Hence, showing all king, find
(ii) Hence, showing all necessary working, fin J.l,, 1 — cos 2x

3
form In k. [4]

dx, giving your answer in the
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178. 9709 s18 qp 32 Q: 8

y
A

/,1‘.’1'\

7o » X
. —Lx . . .
The diagram shows the curve y = (x+ 1)e” 3 and its maximum point M.
(1) Find the x-coordinate of M. [4]
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(ii) Find the area of the shaded region enclosed by the curve and the axes, giving your answer in
terms of e. [5]
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179. 9709_s18 qp_33 Q: 3

t
Showing all necessary working, find the value of .[ x cos 3xdx, giving your answer in terms of z.

3
0
[5]
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180. 9709 _s18 qp 33 Q: 7

Throughout this question the use of a calculator is not permitted.

(i) Express cos 8 + 2sin 8 in the form Rcos(8 — a), where R >0 and 0 < a < %m Give the exact

values of R and tan «. [3]

77
(ii) Hence, showing all nec . show that J. L do = 5. [5]
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y
A
M
A
- X
0 I

The diagram shows the curve y = 5 sinxcos®x for 0 < x < %n, and its maximum point M. The shaded
region R is bounded by the curve and the x-axis.

(i) Find the x-coordinate of M, giving your answer correct to 3 decimal places. [5]
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(ii) Using the substitution « = sinx and showing all necessary working, find the exact area of R. [4]

253
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182. 9709 w18 _qp_31 Q: 9

6x>+8x+9
(2-x)(3+2x)*

Let f(x) =
(i) Express f(x) in partial fractions. [5]
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(ii) Hence, showing all necessary working, show that J f(x)dx =1+ % ln(%). [5]
-1
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(i) Find J. 1;1—3’5 dx. 13]

(2]
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184. 9709 w18 qp_32 Q: 7

3cosx

for -1z <x<

A curve has equation y = 31 siny’ 3
sinx

(i) Find the exact coordinates of the stationary point of the curve.

257
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a
3cosx

(ii) The constant a is such that J‘ dx = 1. Find the value of a, giving your answer correct

0
to 3 significant figures. [4]

2 +sinx
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185. 9709 ml7_qp 32 Q: 7

A water tank has vertical sides and a horizontal rectangular base, as shown in the diagram. The area
of the base is 2m?. At time ¢ = O the tank is empty and water begins to flow into it at a rate of 1 m?
per hour. At the same time water begins to flow out from the base at a rate of 0.2y/Am?> per hour,
where /4 m is the depth of water in the tank at time ¢ hours.

(i) Form a differential equation satisfied by s and ¢, and show that the time 7 ho s@ for the
depth of water to reach 4 m is given by
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(ii) Using the substitution « = 5 — /A, find the value of 7. [6]
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186. 9709 m17 qp 32 Q: 10

The diagram shows the curve y = (Inx)?. The x-coordinate of the point P is equal to e, and the normal
to the curve at P meets the x-axis at Q.

(i) Find the x-coordinate of Q. [4]
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(iii) Using integration by parts, or otherwise, find the exact value of the area of the shaded region
between the curve, the x-axis and the normal PQ. [5]
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187. 9709 _s17_qp_31 Q: 3

Itis given that x = In(1 - y) —Iny, where 0 <y < 1.

e—I
i) Show thaty = .
(i) ow thaty T2
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1
(ii) Hence show that J ydx =1n ( i ) [4]
0 e+1

T"j_']'PapaCambridgzje



265

T‘:_']’PapaCambridge

188. 9709 _s17_qp_31 Q: 10

y
M
- X
o % ju
The diagram shows the curve y = sinxcos®2x for 0 < x < Alfrr and its maximum point M.

(i) Using the substitution u = cosx, find by integration the exact area of the shaded region bounded
by the curve and the x-axis. [6]
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(ii) Find the x-coordinate of M. Give your answer correct to 2 decimal places. [6]
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189. 9709 _s17_qp_32 Q: 7

(i) Prove thatify = cols 5 then % = sec Otan 0. [2]

0\
" . . 14+sin@ 2
(ii) Prove the identity T—sing =2sec O +2secBtan O — 1. [3]
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191. 9709 s17_qp_33 Q: 7

.
>

The diagram shows a sketch of the curve y = — for x > 0, and its minimum point M.
x

(i) Find the x-coordinate of M. [4]
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(ii) Use the trapezium rule with two intervals to estimate the value of

3 1
ez"
— dx,
X
1

giving your answer correct to 2 decimal places. [3]

................................................ @ Q

(iii) The estimate found i noted by E. Explain, without further calculation, whether
another estimate fo the trapezium rule with four intervals would be greater than £ or
less than E. [1]
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3x? -4
Let f(x) = m

(i) Express f(x) in partial fractions. [5]
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(ii) Hence show that J f(x)dx = 111(%5) - 1. [5]
1
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193. 9709 w17 _qp_31 Q: 8

4x*> +9x -8
Let f(x) = m

B
i) E f(x) in the fi A+ —— .
(i) Express f(x) in the form A + P
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(ii) Hence show that L f(x)dx =6+ %ln(T). [51]
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194. 9709 w17 _qp_31 Q: 9

y
A

o 2

1
The diagram shows the curve y = (1 +x%)e 2" for x > 0. The shaded region R is enclosed by the curve,
the x-axis and the lines x = O and x = 2.

(i) Find the exact values of the x-coordinates of the stationary points of the curve. [4]
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(ii) Show that the exact value of the area of Ris 18 — - [5]
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195. 9709 w17 qp 32 Q: 1

y
A
—_——_/

S

. . » X

-1.2 o 1.2
. 3
The diagram shows a sketch of the curve y = m for values of x from —1.2 to 1.2.
—-x

(i) Use the trapezium rule, with two intervals, to estimate the value of

[ 2

1.2 \/(9 - x3)

giving your answer correct to 2 decimal places.

e diagram, why the trapezium rule may be expected to give a good
lue of the integral in this case. [1]
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196. 9709 m16_qp 32 Q: 5
"o
Let/= | ——dx
o (3+x7)
ix
(i) Using the substitution x = (+/3) tan 0, show that I = v/3 J. cos®0de. [3]

0

(ii) Hence find the exact value of /. [4]

90&
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Let f(x) = M
x(x2+2)
B Cx+D
i) E f(x) in the fe A+ — . 5
(i) Express f(x) in the form tot 3 [5]
B
(ii) Show that J f(x)dx =3 —In4. [5]
1

Q”Qe
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198. 9709 _s16_qp_31 Q: 2

1
nd the exact value of J2 xe > dx. [5]
0
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199. 9709 _s16_qp_32 Q: 3

iz
Find the exact value of J-2 X2 sin 2x dx. [5]
0
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200. 9709 s16_qp 32 Q: 7
4x* +Tx +4
Letf(x) = ————.
W= T Dt

(i) Express f(x) in partial fractions. [5]

4
(ii) Show that J f(x)dx =8 —1In3. [5]

0
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201. 9709_s16_qp_33 Q: 7

1
Let] = '[ L3<1x
o (1+x%)

(i) Using the substitution# =1 + x2, show that I = '[
1

P u-1)?

2u’

du. [3]

(ii) Hence find the exact value of I. [5]

Q”Q@
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202. 9709 w16 qp 31 Q: 5
(i) Prove the identity tan 20 — tan 6 = tan O sec 20. [4]
lTC
6
(ii) Hence show that J tan Osec26d6 = % In % [4]
0
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P <

1
The diagram shows part of the curve y = (2x — x%)e2" and its maximum point M.
(i) Find the exact x-coordinate of M. [4]

(ii) Find the exact value of the area of the shaded region bounded by the curv; @e positive x-axis.
[5]
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204. 9709 w16 _qp 33 Q: 6
4
Letr= | W= 40
. 2(x + 4/x)
2 u-1
(i) Using the substitution u = 4/x, show that I = J h du. [3]
1
(i) Hence show that/ = 1+1nj. (6]

90&
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Use the trapezium rule with three intervals to find an approximation to

3
L 3* - 10] dx. [4]
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206. 9709_s15_qp_31 Q: 5

(a) Find J(4 + tan®2x) dx. [3]

i sin(x + éﬂ?)

(b) Find the exact value of J. [5]
1

Simx
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207. 9709_s15_qp_31 Q: 9

.
'

o

The diagram shows the curve y = x*¢*™ and its maximum point M.

(i) Show that the x-coordinate of M is 2. [3]

2
(ii) Find the exact value of J x>eX* dx. [6]
0

Q°Q©
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208. 9709 _s15_qp 32 Q: 1

Use the trapezium rule with three intervals to estimate the value of

ix

2 -

J In(1 + sinx) dx,

0

giving your answer correct to 2 decimal places. [3]
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1

Let] = Vg
o 2—4x

2
2(2 —u)?
(2-u) du.

(i) Using the substitution u = 2 — \/x, show that [ = J. [4]

1

(ii) Hence show that/ =81n2 - 5. [4]

Q”Qeé
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210. 9709 s15 qp 33 Q: 10

11 7

Let f(x) = x—+2
(2x—1)(x+2)
(i) Express f(x) in partial fractions. [5]
2

(ii) Show that L f(x)dx =1 +1n(%). [5]
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¥y
A
M
R
1) 1 » - X
12
The diagram shows the curve y = o2 for x 2 0, and its maximum point M. The shaded region R
+Xx
is enclosed by the curve, the x-axis and the lines x = | and x = p.
(i) Find the exact value of the x-coordinate of M. [4]
Qnswer correct to

(ii) Calculate the value of p for which the area of R is equal to 1. Gi
3 significant figures. [6]
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212. 9709 _wlb _gp 33 Q:5

1
pd in2x
Use the substitution # = 4 — 3 cos x to find the exact value of L dx. [8]
0 V(4 =3cosx)
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(i) Show that (x + 1) is a factor of 4x° —x*> — 11x — 6. (2]
4% +9x -1

i) Find dx. 8

@ J4x3—x2—11x—6 5]
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