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3 - (9231/11_Winter_2020_Q3) - Roots Of Polynomial Equations, Matrices

The cubic equation x> +cx+ 1 = 0, where ¢ is a constant, has roots @, f3, ¥.

(a) Find a cubic equation whose roots are o, 8°, °. [3]
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A-Level Cambridge FURTHER MATHEMATICS - P1, P2 CH1 - Roots of polynomial equations

4 - (9231/12_Winter_2020_Q1) - Roots Of Polynomial Equations

The cubic equation x +bx* +cx+d = 0, where b, ¢ and d are constants, has roots o, f3, Y. It is given
that oSy =—1.

(a) State the value of d. [1]

[3]
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A-Level Cambridge FURTHER MATHEMATICS - P1, P2 CH1 - Roots of polynomial equations

5 - (9231/11_Summer_2021_Q3) - Roots Of Polynomial Equations
The equation x*—2x*—1 = 0 has roots «, B,7,90.

(a) Find a quartic equation whose roots are o, B°, y*, 8° and state the value of o +8° +y° +8°.

(4]
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(b) Find the value of ﬁ rot # +s 3
(¢) Find the value of o* + g% +y* +8*. 2]
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6 - (9231/13_Summer_2021_Q2) - Roots Of Polynomial Equations

The cubic equation 2x> —4x* +3 = 0 has roots o, 3, y. Let S =a"+p"+y".

(a) State the value of S| and find the value of .S, [3]
(b) (i) Express S,  ,intermsof S  ,and S . [1]
(ii) Hence, or otherwise, find the value of §,. [2]
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A-Level Cambridge FURTHER MATHEMATICS - P1, P2 CH1 - Roots of polynomial equations

(¢) Use the substitution y = §, —x, where S, is the numerical value found in part (a), to find and
simplify an equation whose roots are o+ 3, f+7v, y +a. [3]

(d) Find the value of —— + —1— 4 —1 [2]

a+p By vt+o
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8 - (9231/12_Winter_2021_Q4) - Roots Of Polynomial Equations

The cubic equation x* +2x? +3x+3 = 0 has roots c, 3, 7.
(a) Find the value of o + % + 2. [2]
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A-Level Cambridge FURTHER MATHEMATICS - P1, P2 CH1 - Roots of polynomial equations

O - (9231/11_Summer_2022_Q4) - Roots Of Polynomial Equations

The cubic equation 2x> + 5x% —6 = 0 has roots @, 3, Y.

(a) Find a cubic equation whose roots are é, # % [3]
Y
(b) Find the value of % + # + # [3]
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10 - (9231/11_Winter_2022_Q1) - Roots Of Polynomial Equations

The cubic equation %%+ bx?> +d = 0 has roots «, B, 7, where o = 8 and d # 0.

(a) Show that 45> +27d = 0. [5]
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A-Level Cambridge FURTHER MATHEMATICS - P1, P2 CH1 - Roots of polynomial equations

11 - (9231/12_Winter_2022_Q2) - Roots Of Polynomial Equations

The equation x*+3x? +2x+6 = 0 has roots a, 3, Y, 9.
Find a quartic equation whose roots are —=, =, — L and state the value of = + =+ -+ -
(a) Find a quartic equation whose roots are az,ﬂz,yz,52an state the value o LR
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(b) Find the value of B%y?8%+a?y?8* +a*B28% + o> B2y2. [3]
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12 - (9231/11_Summer_2023_Q2) - Roots Of Polynomial Equations

The cubic equation x° +4x* +6x+1 = 0 has roots o, f3, 7.
(a) Find the value of a® + % + 2. [2]

(b) Use standard results from the list of formulae (MF19) to show that

n

Z((O(+F)2 +(B+1)*+ (y+1)%) = n(n*+an+b),

r=1

where a and b are constants to be determined. [6]
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A-Level Cambridge FURTHER MATHEMATICS - P1, P2 CH1 - Roots of polynomial equations

13 - (9231/13_Summer_2023_Q3) - Roots Of Polynomial Equations

The equation x*—x?+2x+5 = 0 has roots @, B.7, 0.

a) Find a quartic equation whose roots are a~, 8, -, 8~ and state the value of & )
Find a quartic equation wh t 2 B2 v, 8% and state the value of o + g% +y* + 82

(4]
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(b) Find the value ofé—k#—k#—ké. [3]
(¢) Find the value of a* + 8% +y* +8*. [2]
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A-Level Cambridge FURTHER MATHEMATICS - P1, P2 CH1 - Roots of polynomial equations

14 - (9231/13_Summer_2023_Q7) - Roots Of Polynomial Equations

2
The curve C has equation y = %

(a) Find the equations of the asymptotes of C. [3]
(b) Find the coordinates of the turning points on C. [3]
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A-Level Cambridge FURTHER MATHEMATICS - P1, P2 CH1 - Roots of polynomial equations

15 - (9231/11_Winter_2023_Q3) - Roots Of Polynomial Equations

The quartic equation x*+bx> +ex? +dx —2 = 0 has roots o, 3, Y, . It is given that

oa+B+y+8=3, oF+ By +87 =5, o' +p +y T +5 =6
(a) Find the values of b, c and d. [6]
(b) Given also that o® + ° + > + 8% = — 27, find the value of a* + g% +y* + 8%, [2]
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A-Level Cambridge FURTHER MATHEMATICS - P1, P2 CH1 - Roots of polynomial equations

16 - (9231/12_ Winter_2023_Q4) - Roots Of Polynomial Equations
The cubic equation 27x> +18x* +6x—1 = 0 has roots o, f3, .
(a) Show that a cubic equation with roots 3a+1, 38+1, 3y +11s
¥ =y +y-2=0. [3]
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A-Level Cambridge FURTHER MATHEMATICS - P1, P2 CH1 - Roots of polynomial equations

The sum (3o +1)"+ (38+1)"+ 3y +1)" is denoted by S .

(b) Find the values of S, and S;. [4]
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A-Level Cambridge FURTHER MATHEMATICS - P1, P2 CH1 - Roots of polynomial equations

17 - (9231/11_Summer_2024_Q1) - Roots Of Polynomial Equations
The cubic equation 2x° +x? —px—5 = 0, where p is a positive constant, has roots a, f3, y.

(a) State, in terms of p, the value of o3+ By +ya. [1]
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A-Level Cambridge FURTHER MATHEMATICS - P1, P2 CH1 - Roots of polynomial equations

(¢) Deduce a cubic equation whose roots are af3, By, ay. [1]

(d) Given that o+ B+ }/2 = % find the value of p. [2]

2020 - 2024 29 Powered By : www.exam-mate.com




A-Level Cambridge FURTHER MATHEMATICS - P1, P2 CH1 - Roots of polynomial equations

18 - (9231/13_Summer_2024_Q2) - Roots Of Polynomial Equations

The cubic equation x* +2x* +3x+1 = 0 has roots a, S, 7.

(a) Find a cubic equation whose roots are oa?+1, ,32 +1, )/2 +1. [3]
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(b) Find the value of (o + 1) + (82 +1) + (y2+1)". 2]
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19 - (923111 Winter_2024_Q3) - Roots Of Polynomial Equations

20 - (9231/12_Winter_2024_Q3) - Roots Of Polynomial Equations

21 - (9231/21_Winter_2024_Q4) - Matrices, Roots Of Polynomial Equations
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22 - (9231/22_Winter_2024_Q4) - Complex Numbers, Roots Of Polynomial Equations

23 - (923123 Winter_2024 Q1) - Roots Of Polynomial Equations
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A-Level Cambridge FURTHER MATHEMATICS - P1, P2 CH2 - Rational functionsand graphs

4 - (9231/11 Winter_2020_Q6) - Rational Functions And Graphs

2 _
The curve C has equation y = x:_—xll
(a) Find the equations of the asymptotes of C. [3]
(b) Show that there is no point on C for which 1 <y <'5. [4]
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A-Level Cambridge FURTHER MATHEMATICS - P1, P2 CH2 - Rational functionsand graphs

5 - (9231/12_Winter_2020_Q6) - Rational Functions And Graphs

Let a be a positive constant.

(a) The curve C| has equation y = ;C__z‘; . [2]

Sketch C L

. _({x—a 2 . _ | xXx—a
The curve C, has equation y = <x— 2a> . The curve C; has equation y = e
(b) (i) Find the coordinates of any stationary points of C,. [3]
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(ii) Find also the coordinates of any points of intersection of C, and C. [3]

(¢) Sketch C, and C; on a single diagram, clearly identifying each curve. Hence find the set of values

x—da
x—2a

: [3]

_o\2
ofxforwhich<)C a) <
x—2a
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6 - (9231/11_Summer_2021_Q7) - Rational Functions And Graphs

2
. X +x+9

The curve C has equation y = i1

(a) Find the equations of the asymptotes of C. [3]

(b) Find the coordinates of the stationary points on C. [4]
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7 - (9231/13_Summer_2021_Q7) - Rational Functions And Graphs

2 J— J—
The curve C has equation y = %
I+x—x
(a) Find the equations of the asymptotes of C. [2]
(b) Find the coordinates of any stationary points on C. [3]
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8 - (9231/11_Winter_2021_Q7) - Rational Functions And Graphs

The curve C has equation y = 4x_+52

4—4x
(a) Find the equations of the asymptotes of C. [2]
(b) Find the coordinates of any stationary points on C [4]
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9 - (9231/12_Winter_2021_Q6) - Rational Functions And Graphs

2
The curve C has equation y = x)i 3

(a) Find the equations of the asymptotes of C. [3]
(b) Show that there is no point on C for which 0 <y < 12 [4]
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10 - (9231/11_Summer_2022_Q5) - Rational Functions And Graphs

22 —x—1

The curve C has equation y = )
q 7 ¥ 4x+1

(a) Show that C has no vertical asymptotes and state the equation of the horizontal asymptote of C.
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12 - (9231/13_Summer_2022_Q3) - Rational Functions And Graphs

2, .
A curve C has equation y = %, where a is a positive constant.

(a) Find the equations of the asymptotes of C. [3]
(b) Show that there is no point on C for which 1 <y < 1+4a. [4]
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(¢) Sketch C. You do not need to find the coordinates of the intersections with the axes.

[3]
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13 - (9231/11_Winter_2022_Q7) - Rational Functions And Graphs

. - 52
The curve C has equation y = e
(a) Find the equations of the asymptotes of C. [3]
(b) Find the coordinates of the stationary points on C. [4]
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14 - (9231/12_Winter_2022_Q7) - Rational Functions And Graphs

2

. _ X —x
The curve C has equation y = P

(a) Find the equations of the asymptotes of C. [3]
(b) Find the exact coordinates of the stationary points on C [4]

2020 - 2024 56 Powered By : www.exam-mate.com




A-Level Cambridge

FURTHER MATHEMATICS - P1, P2

CH2 - Rational functions and graphs

2020 - 2024

57

Powered By : www.exam-mate.com




A-Level Cambridge FURTHER MATHEMATICS - P1, P2

ANSWERS

2020 - 2024 426



A-Level Cambridge FURTHER MATHEMATICS - P1, P2

CH1 - Roots of polynomial equations

1 - (923111 _Summer_2020_Q2) - Roots Of Polynomial Equations

2 - (9231/13_Summer_2020_Q1) - Roots Of Polynomial Equations

2020 - 2024

427

Powered By : www.exam-mate.com




A-Level Cambridge FURTHER MATHEMATICS - P1, P2

CH1 - Roots of polynomial equations

3 - (9231/11_Winter_2020_Q3) - Roots Of Polynomial Equations, Matrices

4 - (9231/12_Winter_2020_Q1) - Roots Of Polynomial Equations

5 - (9231/11_Summer_2021_Q3) - Roots Of Polynomial Equations

2020 - 2024

428

Powered By : www.exam-mate.com




A-Level Cambridge FURTHER MATHEMATICS - P1, P2

CH1 - Roots of polynomial equations

6 - (9231/13 Summer_2021_Q2) - Roots Of Polynomial Equations

7 - (9231/11_Winter_2021_Q1) - Roots Of Polynomial Equations

2020 - 2024

429

Powered By : www.exam-mate.com




	q_a-level-cam-further-mathematics-ch1-2020-24_mode1_04_50_57
	q_a-level-cam-further-mathematics-ch2-2020-24_mode1_05_05_29
	q_a-level-cam-further-mathematics-ch3-2020-24_mode1_05_19_27
	q_a-level-cam-further-mathematics-ch4-2020-24_mode1_06_33_52
	q_a-level-cam-further-mathematics-ch5-2020-24_mode1_07_03_54
	q_a-level-cam-further-mathematics-ch6-2020-24_mode1_07_14_37
	q_a-level-cam-further-mathematics-ch7-2020-24_mode1_07_23_23
	q_a-level-cam-further-mathematics-ch8-2020-24_mode1_07_30_05
	q_a-level-cam-further-mathematics-ch9-2020-24_mode1_07_39_34
	q_a-level-cam-further-mathematics-ch10-2020-24_mode1_07_52_14
	q_a-level-cam-further-mathematics-ch11-2020-24_mode1_07_57_01
	q_a-level-cam-further-mathematics-ch12-2020-24_mode1_08_16_02
	ANSWERS
	a_a-level-cam-further-mathematics-ch1-2020-24_mode1_04_50_59
	a_a-level-cam-further-mathematics-ch2-2020-24_mode1_05_05_30
	a_a-level-cam-further-mathematics-ch3-2020-24_mode1_05_19_29
	a_a-level-cam-further-mathematics-ch4-2020-24_mode1_06_33_54
	a_a-level-cam-further-mathematics-ch5-2020-24_mode1_07_03_55
	a_a-level-cam-further-mathematics-ch6-2020-24_mode1_07_14_39
	a_a-level-cam-further-mathematics-ch7-2020-24_mode1_07_23_24
	a_a-level-cam-further-mathematics-ch8-2020-24_mode1_07_30_06
	a_a-level-cam-further-mathematics-ch9-2020-24_mode1_07_39_35
	a_a-level-cam-further-mathematics-ch10-2020-24_mode1_07_52_15
	a_a-level-cam-further-mathematics-ch11-2020-24_mode1_08_07_43
	a_a-level-cam-further-mathematics-ch12-2020-24_mode1_08_16_03



