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QUESTION ONE

1.1 Solve for x € R in each of the following. Leave answers in terms of (n or e if

necessary.
(a) 50 =e%0* -1 (4)
(b) 2e¥—1=e* (6)
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© x@lx|-1)=-10 (8)

1.2 Given: f(x) = e?* -9 and gx) =In(x—-1) forx>1

Solve for x if f(g(x)) =0 (9)
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1.3 The temperature T (in °C) of a cooling cup of tea, after a time t (in minutes), can
be modelled by the equation:

T =20 + Ae ¥t where A and k are constants.

(&) Write down the room temperature. (2)

(b) Given that the initial temperature is 85 °C and that the temperature is
decreasing at the rate of 5 °C per minute, initially, determine the value of k.

9)

(c) Determine the length of time, to the nearest minute it takes for the tea to
cool to 50 °C. (5)

[43]
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QUESTION TWO
2.1 ltis given that f(g(x)) = ﬁ + x2—2x+1and g(g(x)) =x—2.

Determine g(f(2)). (6)

2.2 The following function is given:

()_{2x+1 if x<gq
PIZ2—4x+10 if x>gq

(@) For what value(s) of q is p(x) continuous at x = q? (6)
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(b) Is p differentiable at all points? Motivate your answer. (6)

2.3 Given: f(x) = —2xx—_11—\/E
Determine : lim £ (x) (6)
xX—

[24]
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QUESTION THREE

In using the induction method to prove the accuracy of a statement, you assume the

statement is true for n = k.

Assuming 2 + 2k*+1 + 2k+2 is divisible by 7, prove that it will be true for the next

natural numbern = k + 1.

[7]
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QUESTION FOUR

In the diagram a square tile is shown, in which a regular hexagon is inscribed in a
circle with centre O. The circle fits exactly inside the square. The area of the shaded
region is 54 cm?,

4.1 Write down the size of AOB in radians, leaving the answer in terms of r if

necessary. (2)
4.2 Determine the area of the square tile, correct to 2 decimal places. (9)
[11]
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QUESTION FIVE

5.1 Determine the derivatives of the following

(@ y=(3x*—10x)".V4x* + 64 (No need to simplify) (5)
(b) f(x) =sin?(3x —4) (simplify to one trigonometric ratio) (5)
() y = tan(3x — 4)? (5)
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5.2 Determine the gradient of the curve x? — 3x?y + y3 = —1 at (2;3) (8)
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5.3 State the equation of the tangent to f(x) = e?* — 3x at the y intercept. (5)

[28]
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QUESTION SIX
Given:y=x+1 and y = 2tanx

6.1 Create a function f(x) that can be used to determine the x value of the point of
intersection of the two graphs. (2)

6.2 Show that f(x) = 0 has a solution in the interval [0 ; 1]. 3)

6.3 Calculate this x value using Newton’s interpolation method. Round off your
answer to 4 decimal places. (5)

[10]
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QUESTION SEVEN
Given: f(x) = 2* -2

Sketch the following curves on the axes provided. Label your intercepts and
asymptotes.

7.1 y=fx) (2)

Fany
'

7.2y =|f(x)l (2)

Fany
3
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7.3 y=f(xD (3)

Fany
A\

7.4 y=f"x 3)

Fany
3

[10]
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QUESTION EIGHT

Determine the following integrals:

1

81 [——=dx (8)

8.2 [Inxdx (8)
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8.3 faZixZ dx , with a a constant ,using partial fractions. Your final answer must be

as simplified as much as possible. (12)

[28]
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QUESTION NINE

9.1 The sketch given below represents h(x) =

y

(a) Calculate the coordinates of A and B, the local maximum and minimum

of h(x).

(b) Determine the equation of the three asymptotes.
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(c) From the graph, calculate the value(s) of x if is real. (3)

(d) Sketch h(-x), on the diagram provided. Clearly show the asymptotes.

N
o
<

—

o

i n
3/

(7)
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9.2 Refer to the figure below showing the graphs of:

f(x) =3x3—x?—10x and g(x) = —x?+2x

(a) Calculate the area of the shaded region. (8)

Brescia House School Gr 12 AP Mathematics P 1 2021 Page 19 of 20



(b) PQis a vertical line with P on f, Q on g between A and O. Determine the
maximum length of PQ. (6)

[39]

Total : 200 marks
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