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1 The functions f(X), g(X) are defined as follows

f(x) =|x-2] -5 x ER
g(x) = |x| x ER

Sketch the graph of y = gf(x), stating the coordinates of all points where the graph
intercepts the coordinate axes.

(4 marks)

2 Giventhat|z+1=21|=|z-7+4il:

(i) Onan Argand diagram, sketch the locus (i.e., set of points) for which the equation
is true.

(i) Shade the region of your diagram that satisfies the inequality
|z+1-=2i| >|z—7+4i|

(4 marks)
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3 (a) Find an expression for —/— interms of ¢ for the parametric equations

dx

x=sin2t y=e¢el

(3 marks)

(b) Verify that the graph of x against y passes through the point (0, 1) and find the gradient
at that point.

(2 marks)
4 Solve the equation
2 logX(X +2)=3
giving your answer correct to 3 significant figures.
(3 marks)

5 Solve the equation

52x = 8 x5% + 12 = 0,

giving your answers in the form loga b.
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(3 marks)
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1
6 (a) The function, f(x) is defined by f(x)= ; -x+1 xX€ER

Show that the equation f(X) =( can be written in the form

x=e X+1

(2 marks)

(b) On the same diagram sketch the graphs of y=x and y=e %+ 1.

(2 marks)

(c) The equation f(X) =0 hasaroot, q, closetox=1.
The iterative formula x,,;=e™»+1 with xy=2 is to be used to find correct to three significant
figures.

Show, using a diagram and your answer to part (b), that this formula and initial x value
will converge to the root « .

(2 marks)

(d) (i) Find the values Ole, X. and X5, giving each correct to three significant figures.

2
(i)  How many iterations are required before X, and X _, agreetotwo decimal

places?
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(3 marks)
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7 (a) Use the identity

Rsin(A+ B)=R cos Bsin A+ Rsin B cos A
to show that
3sin@+4 cos 6

can be written as

5sin (0 + a), where a=tan™! (%)

(4 marks)

(b) Hence, or otherwise, solve the equation 3 sin 8+ 4 cos =1 for 0 <O <.
Give your answers to three significant figures.

(3 marks)
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8 (a) Showthat a= —1+41 is aroot of the cubic equation

2+5224232+51=0

(3 marks)

(b) Find the other two roots of the cubic equation in part (a), being sure to show clear
algebraic working.

(3 marks)

9 Find the particular solution to the following differential equation, using the given
boundary conditions.

dy U
.2 2 -
Sll’lX] = COos~ Yy X = I,V—O

(6 marks)
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22-5x+x2)
10 (a) Express (X+ 2)(2 _ X)2

in partial fractions.

(3 marks)

b 22 -5x+x2)
(b) Express (X+ 2)(2 — X)2
powers of X.

as the first three terms of a binomial expansion in ascending

(5 marks)
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11 (a) Write €2X(1+ e2X+ ¢€2) intheform ef® + e2®) + eh(x), where f(x), g(x) and h(x)are
all linear functions of x.

(2 marks)
(b) Hence show that
1 3
| exie e ) dx=2(et-1)
0
(4 marks)
12 The coordinates of three points are A(—3, 4, 0), B(2, —2, —3) and C(—I, —1, —4).

—— —_
Calculate the angle between CA and CB. Give your answer in degrees, accurate to 1

decimal place.

(5 marks)

13 The coordinates of three points are A(—2, 3, —5), B(2, —5, —9) and C(—10, —1, —1).

1’ SaveMyExams © 2025 Save My Exams, Ltd.  Get more and ace your exams at savemyexams.com 10


https://www.savemyexams.com/?utm_source=pdf

The point M is the midpoint of AB, and the point N lies on BC.

Given that |BN| =3 |NC|, find the equation of the line through points M and N in
vector form.

(6 marks)
14 Show that
d
E[ak"] = ka**In a
where a and k are constants.
(3 marks)
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