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1  Solve the equation 5 ln(4 -3 ) = 6. Show all necessary working and give the answer correct to
3 decimal places. [3]
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2 The curve with equation y = 5 has a stationary point in the interval -1 < x < 1. Find ay and
- X
hence find the x-coordinate of this stationary point, giving the answer correct to 3 decimal places.

[5]
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3 The polynomial x* + 3x> + ax + b, where a and b are constants, is denoted by p(x). When p(x) is
divided by x> + x — 1 the remainder is 2x + 3. Find the values of @ and b. [5]
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4 (i) Express (v6)sinx + cos.x in the form R sin(x + &), where R > 0 and 0° < a < 90°. State the exact
value of R and give a correct to 3 decimal places. [3]
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(ii) Hence solve the equation (v6) sin26 + cos 26 = 2, for 0° < 6 < 180°. [4]
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5  The equation of a curve is 2x?y — xy*> = a°, where a is a positive constant. Show that there is only one
point on the curve at which the tangent is parallel to the x-axis and find the y-coordinate of this point.

[7]
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6  The variables x and 0 satisfy the differential equation

dx
sin%eﬁ =(x+2)cos %6

for 0 < 8 < &. It is given that x = 1 when 0 = %7:. Solve the differential equation and obtain an

expression for x in terms of cos 6. [8]
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7 (a) Find the complex number z satisfying the equation
zZ+ ;—i -2=0,

where z* denotes the complex conjugate of z. Give your answer in the form x + iy, where x and
y are real. [5]
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(b) (i) On asingle Argand diagram sketch the loci given by the equations |z —2i| =2 and Imz = 3,
where Im z denotes the imaginary part of z. [2]

(ii) In the first quadrant the two loci intersect at the point P. Find the exact argument of the
complex number represented by P. [2]
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232 +x+8

8 Letf(x)= -2 12)

(i) Express f(x) in partial fractions. [5]
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5

(ii) Hence, showing full working, find J f(x) dx, giving the answer in the form In ¢, where c is an
1
integer. [5]
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a
9 Itis given that J X cos %xdx = 3, where the constant a is such that 0 < a < %n
0
(i) Show that a satisfies the equation
4 —3cos %a
sinza

© UCLES 2019 9709/32/0/N/19



17

(ii) Verify by calculation that a lies between 2.5 and 3. [2]

(iii) Use an iterative formula based on the equation in part (i) to calculate a correct to 3 decimal
places. Give the result of each iteration to 5 decimal places. [3]
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10 The line / has equation r = i + 3j — 2k + A(i — 2j + 3k). The plane p has equation 2x +y —3z = 5.

(i) Find the position vector of the point of intersection of / and p. [3]
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(iii) A second plane ¢ is perpendicular to the plane p and contains the line /. Find the equation of ¢,
giving your answer in the form ax + by + cz =d. [5]
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