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Question1 [15marks] Start a new answer booklet.

@ If z=/3+i,find

(i iz [1]
i)y 1 [1]

z

(b) [2]

Express the complex number z:(\/é—i )2 in the modulus- argument
form.

(c) On separate Argand diagrams, shade the regions:

i) -2<Im(2) <5, 2]

(i) |4<s, [1]

(i) 2< z+z <10, [2]

(iv) 2\ 2% [2]
arg(z )S? ,

(d)
(i)  Find and describe the locus, in the complex plane of apoint Pwhich [3]
represents the complex number z such that .

22—3(z+EJ:7

(ii) [1]

What isthe locus of z ?
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Question 2  [15 marks]

(@) Evaluate E sin" x cosx dx.

1 t?
(b) Evaluate J.om_ dt.

Start a new answer booklet.

[3]

[3]

© O Express 1 in the form L+i 4]
16— 4-u 4+u
(i) Usethe substitution u=,/16—x to evaluate the integral [3]
rz 4 dx
7 xJ16-Xx
@ Let Umzjlxmexdx
0
(i) Evauate U,. [1]
(i) Show [2]
Uu,=e-mu,_,,,for m>1.
(1) Hence, evaluate U4:I:x4exdx. 2l
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Question 3  [15 marksg] Start a new answer booklet.

The sketch shows the parabola y= f (x), where f (x) isthe quadratic
f(x):%(x—l)(x—B) .

wp=

Without any use of Calculus, draw careful sketches of the following
curves, showing al intercepts, asymptotes, and turning points

@ y=f(-x). [2]
(b) y=f(2x). [2]
© y:f(lx)' [2)
@ y=JT(x). 2l
(e) y=[ f (X)]z . [2]
f) y=log, f(x). [2]
@ y=tan™f(x). [3]
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Question 4  [15 marks] Start a new answer booklet.

(@) Each of the following statementsis either TRUE or FALSE. Write TRUE
or FAL SE for each statement, and give brief reasons for your answer. (Do
not find the primitive functions)

(i) J._% sin®#de=0. 2]
(i) j_f; cos’8do=0. [2]
iy [.&7=0 2]
(iv) Lz sin’ xdx:joz cos’ xdx. 2]
(b) Find
(i) J' dx [2]
2x— X’
() [cos™xax. [2]
() [Ja-x2 dx. 3l
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Question5 [15 marks] Start a new answer booklet.

@

(b)

The diagram below shows the path of an object launched at an angle of
f=tan™ (i] to the horizontal with aninitial speed of 40 metres per

V3

second from O. The acceleration due to gravity is taken as 9.8 metres per
second squared, and air resistance is ignored.

40 m/ sec

0 = tan'l[ﬁ)

()  Derive expressionsfor x(t) and y(t), where 't' istimein seconds.

(i)  Show that the path of the object is parabolic.

(i) Find the angle and speed of the object at 1.5 seconds.

(iv) Cadculate thetime of flight.

(v) What istherange of the flight.

The depth of water in a harbour on a particular day is 8.2 metres at low
tide and 14.6 metres at high tide. Low tideisat 1:05pm and high tideis at
7:20pm. The captain of a ship drawing 13.3 metres of water wantsto leave
the harbour on that afternoon. Between what times can he leave. (Assume
that the tide changesin SHM)
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Question 6  [15 marks] Start a new answer booklet.

(8 (1) Showthat (1+i) isaroot of the equation [2]
z'—-82°+147° -12z=0

(i)  Hence, solve this equation over the field of complex numbers [3]

(b) Theroots of the equation X*+7x*—5x—1=0 are a, 3,7

(i)  Evauate o®+ %+ 7°. [2]
(i) Evauate o®+ 5 +7°. [2]
(iii)  Find the cubic equation with roots o, #°, 7 [2]

(©  Consider the polynomial P(x)=(x+c)4—32x where ‘c’ isaconstant. If
P(x)=0 hasadoubleroot at x=cr

(i) Provethat ¢=2-c. [2]

(i)  Find the numerical valuesof 'er'and 'c' [2]
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Question 7 [15 marks]

@

(b)

(©

Start a new answer booklet.

Find the equation of the tangent to the curve x*+y*—8y+7=0 at the point [3]

12).

Given y=

(i)

(i)

(iii)

(iv)

Draw

3

X*—4

Find the co-ordinates of all the stationary points.

Find the points of intersection with the co-ordinate axes and the
position of all asymptotes.

3

Hence, sketch the curve y=—; 1
X —

X3

7 2 to find the number of roots of the

Usethe graph of y=

equation X°—k(x*-4)=0 for varying values of k.

aneat sketch of therelation y*=x(x—2)(x-3).

Y ou must show all critical points.
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Question 8 [15 marks] Start a new answer booklet.

@

(b)

(i)  Show that the function defined by f (x)=2x°+2x—1 hasazero
between x=0 and x=1.

(ii) By considering f’(x) , explain why thisisthe only zero.

(iif) Taking x=0.5 asthefirst approximation to the solution of the
equation f (x)=0, use Newton’s method once to find a closer
approximation. Give your answer correct to 2 decimal places.

The polynomial P(x)=x°+mx+n haszerosfor P(x)=0,
1

a o, f, and —.
B

(i) Explanwhy a=-n.

(i) By considering the sum of the roots in pairs, show that

B2+l 1-m
B n

(iii) Hence, or otherwise, show that such roots only exist for this
polynomial provided (m—1)224n2.

(iv)  Theroots of the equation 4x° —24x? +45x—26=0 form an
arithmetic sequence. Solve the equation.

End of the Paper
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STANDARD INTEGRALS

jx“ dx
j%dx
Ieax dx

J'cosaxdx
Isinaxdx

Isec2 ax dx

jsecax tanaxdx

1

I
1

I o™
1

I o™

NOTE:

n+1

:ix , ==L x=0,if n<0
n+1

=lnx, x>0

1
=——cosax,az=0
a
1
=—tanax,a=#0
a
1, X

=—tan —,a=%0
a a

X
=sntZ,a>0, —a<x<a
a

:In(x+\/x2—a2), x>a>0

= In(x+\/x2 +a2)

Inx=log, x, x>0
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