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Instructions

Show sufficient working. Each numbered question carries 10 marks. In this Alpha, labelled parts within a
question are independent unless stated otherwise.

Question 1 [10 marks]

(a) Theinverse of amatrix 4 is Al = . Without solving simultaneous equations, find A. [3
marks]

(b) Find [ —4z° + z* — 52% + 2dz. [3makg

6(z+2) . 3 6(z+2) dx

. 3 .
(0 Giventhat — GG = — 73 — =1 find S — e 92, [4marks]

Question 2 [10 marks]

4z—13 -3 B
(@) Therational function — m can bewritten as 7—(a7 T 7—(3) . Find the missing constant and hence

find itsindefiniteintegral. [5 marks]

A B
z+7
(b) Write — (1‘—2)jzm+1) s () + ) By substituting suitable values of , find A and B, and

€r —

hence evaluate the indefinite integral.  [5 marks]

Question 3 [10 marks]

2 -1 0 -1
(@ Given A = (2 0 ) and AX = (0 0 ),find the matrix X by using A=, [5 marks]

(b) Find each of the following indefinite integrals: (i) J 4” d; (i) [ —4€e® dz: (jii) [ £ dz forz > 0. [5

marks]
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Question 4 [10 marks]

(@ Giventhat f'(z) = —222 — 1 and f(—2) = & find £(Z). [4 markg]

kr +3k—3z+9 - 1 _ . o
229 , the coefficient of z—(3) 3) in its partial-fraction decompositionis — 1.

Find k, then find J R(z) dz. [6 marks]

(b) For R(z) =

Question 5 [10 marks]

k-1
() The matrix A = (_1 _3) isnonsingular. The (2, 1) entry of A~ is —1. Find k and hencefind A~!.
[4 marks]
2¢ + 3

(b) Factor the denominator of m express the rational function in partial fractions, and hence find its
indefiniteintegral.  [6 marks]

Question 6 [10 marks]

(a) A student dlaimsthat [(—5z2 — 4 cos (z)) dz = — 5§3 + 4sin () + C. |dentify the error and give the

correct indefiniteintegral.  [4 marks]

—x—9
(b) Factor the denominator of w2——

1 express the rational function in partial fractions, and hence find its

indefiniteintegral.  [6 marks)

Question 7 [10 marks]

k-1 .
@Lad={, 5 _Itisknown that the (2, 1) entry of A~ is 5. Find &, then find the (1, 2) entry of

A7l [4marks]

72410 3 4
(b) A student writes (w+f)+(m+z) =z T 7 and integrates from this decomposition. Explain why the

decomposition isincorrect, give the correct partial fractions, and hence find the indefinite integral.  [6 marks]

Question 8 [10 marks]

(a) Thefunction F(z) = ke® — 273“'3 isan antiderivative of () = —2x + €®. Find k and hence state
ff(x) dr. [4marks]

2(z+9
(b) A student writes (w,(;)(xi?)) = zi3 - gﬁ?, and integrates from this decomposition. Explain why the

decomposition isincorrect, give the correct partia fractions, and hence find the indefinite integral.  [6 marks]
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Question 9 [10 marks]

3 1 -7
(@ Use A~! where A = (1 1>,tosolveA (i) = (_3>. [5 marks]

—4xr -7
(b) Express (z—2)(z +3) in partial fractions and hence find itsindefinite integral.  [5 marks]

Question 10 [10 marks]

-2 3 1 =z
(@ Let A= (4 _4) and B = (1 l).GiventhatABZI,findwandstaIeA1. [3 marks]
2

(b) Exactly one of F'(z) = 2% — € and G(z) = 2% + 2z — €® isan antiderivative of f(z) = 2z — e”.

Determine which one, justify your answer, and hence state f f(z)dz, [4 marks]

-3 0 -3 0 -
(C)ForA=<1 1),exactlyoneofl'3:< i’ )andC:(

which matrix isthe inverse, showing a suitable matrix product. [3 marks]

0
—2

o= wo|=

) is A~ Determine
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