/AN ESAT CAMP MOCK TESTD

Mathematics 2 EC-M2-D

MATHEMATICS 2 40 MINUTES

INSTRUCTIONS TO CANDIDATES

Please read these instructions carefully, but do not open this question paper until you are ready to
begin.

This paper contains 27 multiple-choice questions. There are no penalties for incorrect responses,
only marks for correct answers, so you should attempt all of the questions. Each question is worth one
mark.

For each question, choose the one option you consider correct. If you make a mistake, erase
thoroughly and try again.

You must complete the paper within the time limit.
You can use the question paper for rough working. Dictionaries and calculators are NOT permitted.
Please wait until you are ready before turning this page.

Original ESAT CAMP practice material. Not an official UAT-UK or Pearson paper.

ESAT CAMP - Independent preparation resource



BLANK PAGE



Mathematics 2



/A ESAT CAMP Mathematics 2

1 How many distinct real solutions does the equation 2® — 32> + 5 = 0 have?
A O
B 1
cC 2
D 3

2 A circle has equation 22 4+ y? = 50. A tangent to the circle at a point P is parallel to the line with
equation 7z + y = 1. The point P has positive  and y coordinates.

What are the coordinates of P?

M m O O W

(1,7)

(1, -7)
(5,5)
(7,1)
(7,-1)
(=7,-1)

3 A cubic polynomial p(z) has stationary points at z = 1 and z = 3.

What is the value of p(2)?

M m O O W

Cannot be determined from the information given.
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4 A box contains 4 red balls, 5 blue balls, and 3 green balls. All 12 balls are identical apart from
their colour.

Balls are drawn at random from the box, one at a time, without replacement.
- If a red ball is drawn, it is not replaced and another ball is drawn.
- As soon as a blue ball or a green ball is drawn, the process stops.

What is the probability that at least two red balls are drawn and the process stops on a blue ball?

A 3
132
B 1
22
c 5
88
D 5
72
E 1
11
F o2
8

5 Find the value of the constant k for which the equation

2cos’(z) — 3sin(z) = k

has exactly three distinct solutions in the interval 0 < z < 2.

A k=-3
B k=-1
C k=2
D ,_2

8
E k=3

k=5

6 Variables x and y are related by the equation y = Az", where A and n are constants.
A graph of log, y plotted against log, z is a straight line with gradient 2 and intercept 4 on the
vertical axis.
Which of the following expresses y in terms of z?

A  y=4z?
B y=162’
cC y=2*
D y=4x!
E y=—2%H
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7 Consider the family of quadratic curves given by
y=2x2>—2axr—4a+5

where a is a real constant.

What is the complete range of values of a for which the minimum point of the curve lies strictly in
the second quadrant (that is, where x < 0 and y > 0)?

A  There are no such values of a
a<—5

-5<a<0

—-H<ax<l

0<ax<xl1

a< -—-5ora>1

@ M m O O W

a< -bor0<axl

8 The sum of the first 10 terms of a sequence is 200. Each term differs from the previous term by a
constant amount. The sum of the next 10 terms is 600.
What is the value of the first term?

0
B 1
cC 2
D 4
E M
9 A geometric series has first term a and common ratio r. All terms in the series are non-zero, and

the sum to infinity of the series exists.

5
The sum of the first two terms is equal to 9 of the sum to infinity. The terms in the series do not
all have the same sign.

What is the third term of the series, expressed as a fraction of the sum to infinity?

A 4
27
B 1
27
c 20
27
p 4
9
E 3
27
Fo—10
9
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10

11

12
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Variables x and y are related by the equation y = kx", where k and n are constants.
A graph of log,, y against log,, « is a straight line passing through the points (0,2) and (4, 0).

Which of the following expresses y in terms of z?

A

B

XL
—9_ =
y 2

Ned
I
e

2
)
, - 100
Vx
100
Y=

The function f(z) = z* — 3z — 9z + 30 is defined on the restricted domain —2 < z < 2.

What is the range of f(x)?

A

m O O @

What is the coefficient of z* in the expansion of (1 + 2z + 2z2)%?

A

m O O W

3 < f(z) < 28
3< f(x) <35
8 < f(z) < 28
8 < f(z) < 35
—00 < f(z) < 00

120
210
240
320
360
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14

15

Consider the equation

forz > 0.

The positive solutions are arranged in decreasing order, z; > z2 > z3 > ....

What is the value of z3?

A

B

A sector of a circle has a fixed perimeter of 60.
What is the radius of the sector that maximises its area?

A

m O O W

6

)
12

13
12

7
24

13
3

12

30/t
60/(1T + 2)
15

20

30

Mathematics 2

The positive numbers a and g satisfy the relation o = 3. A point P on the y -axis is a distance of

5 from the point («, 0) and a distance of 3 from the point (5, 0).
What is the value of the product a8?

mM m O O W

2
6
7
16
18
24
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16  Asolid right circular cylinder has base radius r and height h, as shown in the diagram.
The base radius r is decreased by 20%, while the volume of the cylinder is increased by 28%.

By what percentage does the height h increase?

=
~

Diagram not to scale

48%
50%
60%
68%
100%
200%

M m oo O W P>

17  Asequence is defined by

What is the value of uggg?

A -2
B -1
C _1
p !
2
E 2
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18

19

Find the area of the finite region in the first quadrant bounded by the curve y = 222, the line y =
32, and the y -axis.

A 128
3
B 64
c 256
3
128
E 320
3
F 512
3

ABCD is a trapezium with parallel sides AB and C'D. The diagonals AC and BD intersect at
point X, as shown in the diagram.

AX =1cm, AB=zcm, CX = (z+2) cm, and CD = (4= + 1) cm.
What is the length, in cm, of CD?

A X cm B

(x+ 2)cm

(4x + 1) cm

Diagram not to scale

M m oo O W >
S
+
=
=

10
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20

21

22

The polynomial (z + )" is expanded in ascending powers of z.
How many of the terms in this expansion have a coefficient that is divisible by 37?

A 35
B 36
c 37
D 38
E O

Which one of the following statements describes a mathematically impossible scenario for a
polynomial p(z) with real coefficients?

A Aquadratic polynomial p(z) has two distinct positive real roots and its derivative at x = 0 is

positive.

B  Acubic polynomial p(z) has a local maximum at = 1, a local minimum at z = 4, and
p(1) < p(4).

C A cubic polynomial p(z) has exactly one real root, and its derivative p'(z) has two distinct
real roots.

A cubic polynomial p(z) has no stationary points and passes through the origin.
E  Aquartic polynomial p(x) has exactly one stationary point.

F  Acubic polynomial p(z) has a local minimum at z = 1 and a local maximum at = 4.

A box contains 12 electronic components, of which 4 are defective and 8 are working.
Components are drawn at random from the box, one at a time without replacement, and tested
sequentially.

Testing stops immediately once a second defective component has been identified.

What is the probability that fewer working components than defective components have been
tested when the process stops?

A L
11
B 8
55
c 9
55
p B
55
E I
55
Fo2
55

11
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23

24

Functions f and g are defined by
f(z) = 2% — 1, g(z) =2z +1.
The equation

f(g(2)) = 9(f(2))

has two real solutions p and ¢q. What is the value of p + ¢7?

m O O W
|
—_

The function f(x)is defined by

What is the value of the following sum?

49.5
50
50.5
51
100
101

Mmoo O W >

12
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25  The diagram shows part of the curve C with equation y = (z — 2)? + 3 and part of the straight
line L with equation y = 4z + ¢, where c is a constant.

The point P lies on C at x = 6, and the point Q lieson L at x = 3.
The y-coordinate of P is equal to twice the y-coordinate of @ plus 1.

What is the y-coordinate of the point on L with z-coordinate 57

20

15

> 10

P Y [ S S

1
1
1
1
1
1
1
1
1
t
3

X
Diagram not to scale

A -3
B 9

c 17
D 175
E 23
F 25
G 47

26  Aright circular cone has base radius r and perpendicular height h. The volume of the cone is V
and its total surface area is A. These quantities are related by the equation:

In(9V) — In(A) = In(r)

Which of the following expresses h in terms of r?

A p_3,
4
B -1,
2
C h-3
8
D h—ér
3
E -2,
40

13
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27

Let P and @ be positive real numbers.

Mathematics 2

Q is the value obtained after P is first increased by 100%, then the result is decreased by 75%,

and finally that result is increased by 100%.

What is the value of log,(Q) — log,(P)?

A
B

-1
1

= N~ 9

14



