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Question 1 [10 marks]

2 0
(@) Since (A = A invert the given matrix. Thisgives A = (_3 _2)- [3 marks]

2 0
Final answer: A= ( )

-3 -2
(b) Integrating term by term gives F'(x) = —279”6 5 A %5 = 57‘”4 + 2z + C. Differentiating
—271’6 =+ %5 — 5Tz4 + 2z givesthe original integrand. [3 marks]

FinalanS/\/er:—2Tmﬁ—i—%5 — 57334—1—21:—1—0
(c) The rational function decomposesas — %H, - %ﬂ Integrating the simple fractions gives
—3ln|z? + 4z + 3|+ C. [4makg

Final answer: —31n ‘;’1,'2 + 4z + 3‘ + C

Question 2 [10 marks]

(a) The missing coefficient is —1. Thus the decomposition is — %_3 - 1—34 and theintegrd is

—3In|z —4| —In|z — 3|+ C. [5markg

Final answer: missing coefficient = —1; —3In|z — 4| —Injz — 3| + C

(b) The rational function decomposes as %H - % Integrating the simple fractions gives
—3In|z — 2| +2In|z + 1| +C. [5markg

Find answer: —3In|z — 2|+ 2In|z + 1|+ C
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Question 3 [10 marks]

0o 1 0 0
(8 Premultiply AX = Cby A" X = A71C. Hee A™' = (—1 i)'he"ceX N (o 1
marks]
0 0
Final answer: (0 1)
B () L=+ C; (2) —4e* + C; (3)3log (z) + C  [5marks]
Final answer: (1) 47963 +C: (2 —4e* + C:3)3log (z) + C
Question 4 [10 marks]
(a) Integrating gives f(z) = —27303 — 2+ C.using f(—2) = % givesC = 2. Hence
f(z) = —2—§3 —x+ 2. [4marks]
Fina answer: f(z) = —277”3 —z+2
N _ 23-20) 3 1 . .
(b) The stated coefficient givesk = —1. Then 20 — 713  z.3.S0theintegra is
—Injz —3[-3In|z+3[+C. [6makg
Find answer: k = —1; —In|z — 3| = 3In|z + 3| + C
Question 5[10 marks]
(a) Using the 2x2 inverse formula, (A )21 = —ﬁ. Equating thisto —1 givesk = 0. Thus

3 -1
A= (_1 0 > [4 marks]

3 -1
. b — Afl —
Fina answer: k = 0, <_1 0 )

(b) Therational function decomposes as %Jrg - ﬁg Integrating the simple fractions gives
—Infz +2|+3Injz+3|+C. [6makg
Find answer: — In |z + 2| + 3In|z + 3| + C

Question 6 [10 marks]
(a) The proposal differentiatesto —5x2 + 4 cos (), not the integrand. The correct result is
—57”3 —4sin (z) + C. [4marks]

Final answer: —57933 —4sin(z) + C
(b) Therational function decomposes as ﬁ - % Integrating the simple fractions gives
—5lnjz — 1| +4In|z+ 1]+ C. [6makg

Final answer: —5In |3’3 - ].| + 41In |fL' + 1| + C
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Question 7 [10 marks]
(a) From the inverse formula, the given entry equals — ﬁ Setting thisto % givesk = —2. The required
entry isthen — %. [4 marks]

Final answer: kK = —2; required entry = —%
(b) The proposed decomposition recombines incorrectly. The correct decompositionis ﬁr? + %H giving
3ln|z+ 1| +4In|z + 2| +C. [6markg

Find answer: 3ln |z + 1| +4In|z + 2| + C

Question 8 [10 marks]
(a) Differentiating the proposed antiderivative and matching f(z) givesk = 1. Hence
[ f(z)dz = —2?%3 +e®+C. [4marks]
Find answer: kK = 1; —27563 +e*+C
(b) The proposed decomposition recombines incorrectly. The correct decompositionis —%Jrg + %, giving
4In|z — 3| —2In|z+ 3|+ C. [6makg
Fina answer: 4In | — 3| —2In |z + 3|+ C

Question 9 [10 marks]

1 % —% & (T —2
@A = _% % . Therefore (y) = A" (_3) = (_1). [5 marks]

Find answer: € = —2, y = —1

(b) Therationa function decompos&eas—ﬁg - % Integrating the simple fractions gives
—3In|z —2| —Infz + 3|+ C. [5markg
Find answer: —3In |z — 2| —In|z 4+ 3| + C
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Question 10 [10 marks]

1

(@ Since AB = I and A isnonsingular, B = A, Computing theinversegives A+ = (1

)

(b) Differentiate both candidates. Only A differentiatesto f(2), so [ f(z) dz = 2> —e* + C. [4markg
Fina answer: A; [ f(z)dz = 2* —e* + C

NSRS

)

3

= 7. [3marks|

[N [JY)

3 -1 1
FinalanS/ver:«’E:z,A = 1

1 0 1 0
(c) Multiply by A. We obtain AB = (0 1) and AC = (0 2).ThereforeBisA‘l. [3 marks]

9

Find answer: B = A71 = (

w|— ol
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