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Time alloved - 90 minutes (plus 5 minutes reading time)

Topics: Polynomials and Integration

Instructions

Name_

There are three questions worth 30 marks each

All necessary working should be shown in every question.
Marks ﬁay be deducted for careless or badly arranged work.
Write on one side of the paper only.

A table of standard integrals is provided

Teacher__

Question One (30 marks)

3
a) Find J ’f,d"
x"+1

ki
b) Evaluate E sin®xcosx.dx

¢) Evaluate ﬁsin’x.dx

V7
d) Evaluate J iiad

o VX' 49

4
e) Evaluate J Z—dx—
p x°—2x+10

1

Vx? —4x-5

f) By completing the square find J dx

g) Find jxe-*dx

h) 1) Find the real numbers 4, B and C
2_
such that 3 3)Z+5 :_A__+B325+C’
(x—-l)(x +4) x-1 x"+4

3x* —3x+5

ii) Hence find J m
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B3]

B3]
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Question Two (30 marks)

a)

b)

<)

4

€)

Factorise P(x)=x’ —2x" +3x— 6 over the complex field

The polynomial equation »* —2x* +4x—8=0 has
rootse, £ and ¥ . Find the value of:
Hal+pley”

i) a® + g + ¢
i) &® + P +4°

Solve the equation 4x’ —12x* +3x+5=0 given that the roots
are in arithmetic progression

The polynomial equation x° ~2x* +x—4=0has roots e, 8 and ¥.
Find the equation with roots:

1) (a+1),(B+1),(r+1)

ii)’_l_i_i
al’ﬁz’y2

A polynomial P(x) is odd. It has a double root at x = 1 and passes
through the point with co ordinates (2, 36).
Find the equation of P(x)

1) Find the values of  and b(a and b bpth real) for which(l— z') is

aroot of the equation z* +az+b=0

i) Hence find the remainder when z* +az+b = 0is divided by z—i

41 -

(2]
(2]
B3]

(4]

B]

4] -

2]

5]
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* Question Three (30 marks)

a)

b)

)

g)

h)

x .
Evaluate J: sinx cos x.dx
e

Evaluate E 39—

Show that J.sec xtanx.dx=secx+C

2
FindJ XX o

x—x+1

i) If & is a multiple root of the polynomial P(x) = 0prove that P (a)=0

if) Find all the roots of the equation 18x® —15x* —4x+4 = 0 given that

two of the roots are equal.

T

Evaluate fz &

—————"—— using the substitution ¢ = tan >
o 3sinx+4cosx+5 2

Use integration by parts to find a reduction formula

for I, =J ¥ v interms of I,

V1+x

One root of the equation x*+ px* +gx +r = 0 is equal to the sum of
the other two roots. Show that p* —4pg+8r=0
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