CORE MATHEMATICS (C) UNIT 2 TEST PAPER 3

1. Given that 4 sin x=3 cos x,
(i) find the value of tan x. 1]
(i) Find all the values of x between 0 and 360 for which 4 sin x° = 3 cos x°, giving your answers

to 1 decimal place. [31

2. In the binomial expansion of (k — 3x)® in ascending powers of x, the first two terms are

a-3072x.
Find the values of the constants & and a. [6]
3. For the geometric serics a + ar + ar + ...,
(i) give a formula for the nth term. [1]

The terms of this series are all different and positive. The sum of the first eight terms is 17 times
the sum of the first four terms.

(ii) Find the value of r. [5]

4. Find the values of x for which logs (=2 — 1) —logs (x +3) =—1. (6]

1 _2
5. At the point (x, ¥) on a curve C, the gradient is equal to x° +x 3,

The curve passes through the peints (8, 8) and (27, a)
(i) Find the equation of the curve. [5]
(i) Find the value of a. [2]

6. (i) Find an expression, in terms of p, for the nth term of the sequence

1 1 i 1

I + — » 2p+ — ] Ip+ - 3 ee 3

LA AL [3]
(i) If the sum of the first ten terms of this sequence is 35, find the value of p. 4]

7. Given that f(x) = x’ — 6x* + kx + 10 and that (x + 1) is a factor of f{x),
(i) find the value of &, (2]
(i) Write f(x) as the product of three linear factors. [3]
(i) Solve the equation 2¥ _ 6(2¥) + k(2) + 10 =0, giving solutions correct to 1 decimal place

where necessary. [3}
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8. (i) Use the trapezium rule, with four intervals of equal length, to estimate the area bounded by

3 . . .
the curve y = ——, the lines x = 1, x = 5 and the x-axis. Give your answer to 2 decimal

2x

places. [4]
(i) Use integration to find the true value of this area, also to 2 decimal places. {4]
(iii) Show that the estimate lies within 1.5 % of the truc value. in

9. In the diagram, a circle is divided into two sectors by the radii
OA and OB. The areas of the major and minor sectors are in

the ratio 3 : 2. The obtuse angle AOB is #radians.

hid

(i) Show that 8= s

[4])

(ii) Express, in its simplest form in terms of =,

the ratio of the perimeters of the two sectors. [5]

10. The diagram shows part of the curves with equations
y=x'—16andy=x"+12x +20.

(i} Verify that the curves intersect at the points '

(-2, 0) and (3, 65). 2] /’
(i) Show that the area of the finite region between the § &— _r/a 3
3
curves is given by L (-x* +x* +12x +36)dx. (2] -

(i} Hence evaluate this area. (6]
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CORE MATHS 2 (C) TEST PAPER 3 : ANSWERS AND MARK SCHEME

O,
1. (i) tanx =% (i) x=36.9,x=216.9 BIMI Al Al 4 &
2, K+ 8k (3x)=a~-3072x K =a, 24k = 3072 M1 Al Al
k=128"=2 a=22=1256 MI Al Al 6
3. (@) nth term=a" "' Bl
(i) a(®— i@ —1)=17a(¢" - DI(r—1) Fo1=170"-1) Ml Al
2177 +16=0 - D@ -16)=0 r>0and r#lso r=2 MIA1AI 6
4, logs [(¥ - 2x— ix +3)] =-1. (=2~ Dix+3)=173 Bl Ml
3 —Tx—6=0 (Bx+2)(x-3)=0 x=-230rx=3 Al M1 Al Al 6
5. (i) Integrating, y = -i—x'm+3x”3+c 8=18+¢,s0c=-10 M1 Al Al M1 Al
(ii) y=%x“3+3x”3—10 a=60,75-1=59.75 Ml Al 7
6. (i) Common difference =p, so 7, = (n—1)p +-!2— Bl M1 Al
(ii) S,= -g—(]+(n—l)p) =5(9p+1)=35,s0p= % M1 Al M1 Al 7
7. M f-DH=0 1-6-k+10=0 k=3 M1 Al
(i) fx)=(x+ DEE - Tx+ 10) = (x + D(x - 2)(x - 5) Ml Al Al
(ii) 2 =x=-1,2,5 y=lory=log,5=23 Ml Al Al 8
8. () (1, 1.5), (2, 1.061), (3, 0.866), (4, 0.75), (5, 0.671) B2
Area =% (2.171 + 2(2.677)) = 3.76 M1 Al
Gy [ 3 de=pxt]} 2371 M1 Al Ml Al
(iii) 0.054/3.708 x 100% = 1.45% Bl 9
9. () BWrQa-O:%ro=3:2 2021 &) =38 5@=4x M1 Al Ml Al
(i) r@—- @) +2r: O+2r=(6m/5+2) : (4n/5+2)=@Ba+5): 2n+5) ML AIMLALAI
9
10. (i) 16-16=4-24+20=0, B8l—16 =9+36+20=65 B1BI

" 32 4 3 4 2
(i) Area= I_z(x +12x+20)~(x* —16) dx= L (~x* +x2 +12x+36)dx M1 Al

5 3 3
(ifi) {-%#‘?wf +36x} =[_2—‘5‘3+9+ 54+103]-[§-53—%+24~72} M1 Al Al M1 Al
-2

= 500/3 Al 10
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