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Question 1 — Worked Solution

u=2x+1 [0 x=(u—-1)/2, dx=du/2
Ix(2x+1)5dx = f”E—l-u5 QU _ 1 [y6 — 45 du

2 4
_1 u’ U6)
__(_ Y )+

2x+1)  (2x+ 1)
[l = —_
28 5 ¢
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Question 2 — Worked Solution

u:x2D du=2x dx

fxe"zdx=%fe“du=%e“+c

x2
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u=sinx 0 du=cosx dx; coszle—u2

2 4
fsinxcos3xdx=fu(l—uz)du=“7—“T+c
_sin?x _ sin*x (__cos4x )
U= > 7 +c | = a +cC
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Question 4 — Worked Solution

u=cosx O du=-sinx dx; sin®x=1-u?
Jsin®xdx= [sinx(1—cos?x)dx= [ — (1 -u?) du

3
u

=—Uu+=4-+¢C
3

3
CosS X+C

0=-cosx+
3
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Question 5 — Worked Solution

u=1+cosx 0 du=-sinx dx

Limits: x=0 O u=2; x=1/2 0O u=1

M2 sinx 1.1 2 -2
dx=|_.—du=]|.u“du
IO (1 + cos x)? IZ u? fl

=[-

Cl=

2 _ _1 _1
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Question 6 — Worked Solution

Write Inx = Inx-1, integrate by parts: u=Inx, dv=1

IMde=Mnx—fw%dx=XMX—x+c

O=xInx—x+cC
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Question 7 — Worked Solution

u=3x, dv=sin2x dx 0 du=3dx, v=—c0s2x/2

[3xsin 2xdx = ~3XC0S2X . [3COS2X g

__3xcos 2x n 3sin 2x n

4= 2 7

C
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Question 8 — Worked Solution

Integration by parts twice

Let | = fe*cosx dx. Set u=cosx, dv=e*dx:
I=e*cosx + [e*sinxdx
Apply parts again to Je*sinx dx with u=sinx, dv=e*dx:
[e*sinxdx = e*sinx — [e*cos x dx = e*sinx — |
Substitute back:
| =eXcosx +e*sinx —1 = 2/ =e*(cosx + sinx)

_e*(sinx + cos x)

my) 5

+Cc Vv
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Question 9 — Worked Solution

First application: u=x?, dv=e®dx

242X
[x2e2xdx =X 5 — [xe?*dx

Second application: u=x, dv=e?dx

2X 2X
2x __Xe e
xe<Xdx = —-=_

Combine;

nx’e® _xe™ e . _ e2X(2x%2 - 2x+1)

2 5t 3 tc
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Question 10 — Worked Solution

u=Inx, dv:xsdx O du=1/x dx, v:x4/4

4 4 4 4
3 _XxX"Inx x* 14, -XInx _x
x’Inxdx = —[X . lgx= _xt
[inxax = XX _ X0 L g = XX X 4
0=X (4inx-=1)+c
16
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Question 11 — Worked Solution

First: u:xz, dv=cosx dx

Jx?cos x dx = x2sinx — 2 [ xsin x dx

Second: u=x, dv=sinx dx

fxsinxdx = —XCOS X + fcosxdx = —XCOSX + sinx

Combine:

0 =x2sinx + 2xcosx — 2sinx + ¢
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Question 12 — Worked Solution

(a) Partial fractions
5 A . B
x+1)(x—-2) x+1 x-2
x=—1:5=-3A 00 A=-5/3. x=2:5=3B [0 B=5/3

_—5/3 + 5/3
Xx+1 x-=2

O

(b) Show integral result

5 __5 Sinlx —
f(x+1)(x_2)dx_ 2nlx + 1] +3njx = 2| +¢

_5 X—2
—§In x+1|+c d
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Question 13 — Worked Solution

(a) Partial fractions

X+5
X(x + 1)2

_A, B C
_X+x+1 +(x+1)2
Xx+5=A(x+1)?+Bx(x+ 1)+ Cx

x=0: 5=A. x=-1:4=-C 0 C=—4. Compare x>: 0=A+B [] B=-5

5 _ 4
X x+1 (x+]_)2

(b) Show integral result

X+5 4
212 __dx=5In|x|-5In|x+1|+—=+cC
L& x| = 5infx+ 1] + g

=5|n|xil|+xil+c d
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Question 14 — Worked Solution

x:tz,y:Zt;dx/dt:Zt

2 2 2
Area=f0y%dt=f02t-2tdt=f04t2dt
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Question 15 — Worked Solution

=t2, y=t—t>; dx/dt=2t

y=t(1-t2) > 0for0<t<1
1 1
Area= [ y9Xdt= [ (t- 1) 2tdt=[ (26> - 2t%)dt

t5]1 2_2_10-6
51973 5 15
4

[2t3 2

15
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Question 16 — Worked Solution

3 3
V=nf y?dx=n[_(x+1)dx

=y +xfi=rl3 +3)

_15m
=
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Question 17 — Worked Solution

V=nf§sin2xdx=nfgl_cz¢zxdx

2
0= n
2
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Question 18 — Worked Solution

1 1
— 2 — 2
V=nf (eX+1)2dx=n[ (e +2e*+1)dx
e2X X 1

=n[(i+2e+1)—(l+2+0)]

2 2
_ f(e? _§)
—n(7+2e+1 >
_[e? _§)
= 7+2e 5 v
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Question 19 — Worked Solution

Separate variables

2
[§dy=Jxdx = Injy] =% +c¢

y=2 when x=0: In2=c

2
Iny=%X"41n2

2
Dy = 2eX2/2
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Question 20 — Worked Solution

Separate variables

—ody=[—1

arctany =arctanx +c

1+y 1+x2

y=1 when x=0: 174=0+c [0 c=14

T

arctany =arctanx + a

Oy = tan(arctanx+%)
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Question 21 — Worked Solution

(a) Show T = 20 + 60-(1/2)"/1°

[ 7905 =—k[dt = In|T - 20| = —kt +c

T—20=Ae X
T=80 at t=0: A=60. T=50 at t=10: 30=60e"{-10k} 0 e{-10k}=1/2 O k=In2/10

T=20+60e—tln2/10=20+60,2—t/10=20+60_(%)t/lo /

(b) T at t=30

T(3O)=20+60-(%)3=20+%=20+7.5

OT=275°C
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Question 22 — Worked Solution

Separate variables and use partial fractions

100dP _
oo =py =t

PF: 100/(P(100-P)) = 1/P + 1/(100-P)

InlP|=In[100 - P =t +¢ = In | ;gp] = t+c
P=10 at t=0: In(10/90)=c O c=-In9

P 1 ¢
100—-P  9°

9Pe t=100-P = P(1+9e7 %) =100

_ 100
14+9et
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Question 23 — Worked Solution

(a) Show k = In(1.6)/5
P=500 at t=0: P=500e"! [J

P=800 at t=5: 800=500e° [ e®*=8/5=1.6

5k = In(1.6) = k=@ p

(b) Find t when P=2000

_ Kt Kt _ _In4 _ 5In4
2000 =500e"" = ek'=4 = t="T- ~Tn(1.6)

Dt=M =~ 14.7 years

In(1.6)
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M= Moe_)‘t. Half-life 8 years: M /2 = Moe_m 0 A=1In2/8
M =200e~tn28 =200-2"8

At t=20:

M=200-2"208=200-2"°2= 200 — 50 — 502\/5
a2 V2

IM=25V2 g
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Question 25 — Worked Solution

(a) Show T = 25 + 65.(7/13)"1°

T—25=Ae X
T=090 at t=0; A=65. T=60 at t=15: 35=65¢ ~°X [ ¢ 1°=35/65=7/13 O k=In(13/7)/15

_ —kt _ (7 \t/15
T=25+65e~kt =25 + 65 (13) v

(b) T at t=45

_ (T V3 343 _ 22295
T(45) = 25 + 65 (13) 25+ 65 53 =25+ 5552

0=351°C
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