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1  Solve the inequality 2|x + 2| > |3x — 1]. (4]
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2 The polynomial 6x° + ax? + bx — 2, where a and b are constants, is denoted by p(x). It is given that
(2x + 1) is a factor of p(x) and that when p(x) is divided by (x + 2) the remainder is —24. Find the
values of a and b. [5]
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3  Showing all necessary working, solve the equation = 4. Give your answer correct to

32x —3x
3 decimal places. [4]
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4 (i) By first expanding tan(2x + x), show that the equation tan 3x = 3 cotx can be written in the form
tan*x — 12tan’x + 3 = 0. [4]

© UCLES 2019 9709/33/0O/N/19



7

(ii) Hence solve the equation tan 3x = 3 cotx for 0° < x < 90°. [3]
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5 (i) By sketching a suitable pair of graphs, show that the equation In(x + 2) = 4e™ has exactly one
real root. [2]
(ii) Show by calculation that this root lies between x = 1 and x = 1.5. [2]
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(iii) Use the iterative formula x, to determine the root correct to 2 decimal places.

4

o)
In(x, +2)

Give the result of each iteration to 4 decimal places. [3]
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6  Throughout this question the use of a calculator is not permitted.
The complex number with modulus 1 and argument %7: is denoted by w.

(i) Express w in the form x + iy, where x and y are real and exact. [1]

The complex number 1 + 2i is denoted by u. The complex number v is such that |v| = 2|u| and

argv = argu + %7‘[.

(if) Sketch an Argand diagram showing the points representing u and v. [2]
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(iii) Explain why v can be expressed as 2uw. Hence find v, giving your answer in the form a + ib,
where a and b are real and exact. [4]
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7  The plane m has equation x + 4y — 8z = 2. The plane 7 is parallel to m and passes through the point
P with coordinates (5, 2, -2).

(i) Find the equation of n, giving your answer in the form ax + by + cz = d. [2]
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(iii) The line / lies in the plane n, passes through the point P and is perpendicular to OP, where O is
the origin. Find a vector equation for /. [4]
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The diagram shows the graph of y = secx for 0 < x < %7‘[.
1.2
(i) Use the trapezium rule with 2 intervals to estimate the value of J sec x dx, giving your answer
0
correct to 2 decimal places. [3]

(ii) Explain, with reference to the diagram, whether the trapezium rule gives an overestimate or an
underestimate of the true value of the integral in part (i). [1]
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(iii) P is the point on the part of the curve y = secx for 0 < x < %7: at which the gradient is 2. By first

differentiating , find the x-coordinate of P, giving your answer correct to 3 decimal places.

[6]

COS X
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dx
9  The variables x and ¢ satisfy the differential equation 5 i (20 — x)(40 — x). Itis given that x = 10
when 7 = 0.

(i) Using partial fractions, solve the differential equation, obtaining an expression for x in terms of 7.

[9]

© UCLES 2019 9709/33/0O/N/19



17

© UCLES 2019 9709/33/0/N/19 [Turn over



18

10

! i

0] T

The diagram shows the graph of y = e“*** sin®x for 0 < x < 7, and its maximum point M. The shaded

region R is bounded by the curve and the x-axis.

(i) Find the x-coordinate of M. Show all necessary working and give your answer correct to 2 decimal
places. [5]
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(ii) By first using the substitution u# = cosx, find the exact value of the area of R. [7]
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