Practice paper 1 (from book)

Practice
paper 1

Time allowed: 2 hours

® Answer all the questions

® Unless otherwise stated in the question, all numerical
answers must be given exactly or correct to three
significant figures.

Full marks are not necessarily awarded for a correct answer

with no working. Answers must be supported by working

and/or explanations. Where an answer is incorrect, some marks

may be given for a correct method, provided this is shown by

written working. You are therefore advised to show all working.
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SECTION A

1 Giventhat 4In2-3In4 +1nk =0, find the value of . [4 marks]
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2 a Show that p(x)=2x"—3x" +8x+5 is divisible by 2x +1. [4 marks]
b Hence find all the zeros of p(x). [4 marks]
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27
Find possible values of the first term and the sum of all its terms. [8 marks]

3 The sum of the first two terms of a geometric sequence is 8
9

and the sum of the first three terms is &
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Given that P(4u B)=3P(AN B), find P(A4|B)and P(ANB') [6 marks]

4 Consider the events 4 and B such that P(4)=0.3 and P(B)=0.2.
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5 Show that for any complex number z,
a z+z*=2Re(2) b z—z*=2iIm(z) c Re(z)<|z| [6 marks]
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6 Find a vector equation of the line of intersection of the planes
with equations x+2y—-z=5and -3x—y+z=1. [6 marks]
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7 A curve is defined by the equation x> +4y* —2x+16y +13=0.
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Find the coordinates of the points on the curve where the tangent

to the curve is parallel to the x-axis. [6 marks]
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9
J\/xlnx dx=aln3+5. [5 marks]
1

8 Use integration by parts to find the rational values of g and & such that
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0.1x if0<x<l1
. . 0.1(5x—4) ifl<x<2

9 Consider the function fdefined by f(x)= “h o< y<
ax 1 x<c

0 otherwise

a Given that fis a continuous pdf of a variable X, find the values
of a, band c.
b Hence state the value of the mode of X. [7 marks]
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10 Consider the function defined by f(x)=12sinx —5cosx.

Find the range of f. [4 marks]
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SECTIONB

11 Consider the lines
Ll:—x_2 i L: #=l_y=2_z-3

1 2 3 4 1 -2
a Show that the lines intersect and find their point of intersection. [5 marks]
b Hence find the equation of the plane that contains both lines. [4 marks|
c Show that the point A(1, —1, 0) does not lie on the plane 7. [2 marks]
d Write down the equation of the line L, perpendicular to
the plane 7 that contains the point A. [1 mark]

e Hence find the distance from A to the plane 7. [7 marks]
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12 a Prove by mathematical induction that
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2 n(n+1)(2n+1)

0°+1°+2° +...+n _7,forallne N. [7 marks]

b Hence find an expression for 3° +6° +...+(3n)’. [4 marks]
¢ Giventhat 4, =1 +4%>+..+(3n-2)" and B, =2 + 5’ + 8 + ...+ (3n—1)’,

prove that 4, + B, =6n° —n and 4, — B, =-3n’

Hence find 4 _and B in terms of 7. [9 marks]
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13 Let f: x— e°s* where —% <x< %
a State with a reason whether or not the function f'is even. [2 marks]
b Find f'(x). [2 marks]
c Given that the graph of f has a maximum point, find its coordinates. [5 marks]
d Show there is a point of inflexion on the graph of f, for 0 < x < %
and find its coordinates. [6 marks]
e Sketch the graph of f. [1 mark]

f A rectangle is drawn so that its lower vertices are on the x-axis

and its upper vertices are on the curve y = e where —% <x< %
i Write down an expression for the area of the rectangle. [1 mark]
ii Show that there is a positive value x = a for which the area
of the rectangle reaches a maximum.
Ja-1
Hence show that its value is given by 2ge ¢ [4 marks]
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