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The polynomial p(x) is defined by
p(x) = 6x° + ax? + 9x + b,

where a and b are constants. It is given that (x — 2) and (2x + 1) are factors of p(x).

Find the values of @ and b. [5]
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(a) Sketch, on the same diagram, the graphs of y = |3x + 2a| and y = |3x — 44|, where a is a positive
constant.

Give the coordinates of the points where each graph meets the axes. [3]
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(a) Sketch, on the same diagram, the graphs of y = |2x— 3| and y = 3x + 5. [2]
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w20 _qgp_21 Q:1

In(2x + 1) —In(x - 3) = 2,
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5.9709 w20 _qp_ 21 Q:2
The polynomial p(x) is defined by
p(x) = x> +ax? + bx + 16,

where a and b are constants. It is given that (x + 2) is a factor of p(x) and that the remainder is 72
when p(x) is divided by (x — 2).

Find the values of @ and b. [5]
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6.9709 w20 _qp 21 Q: 4

(a) Solve the equation |2x — 5| = |x + 6|. [3]

figures.

[2]

?‘j_']'PapaCambridge



‘at.’pﬁ pacambridge CHAPTER 1. ALGEBRA

7.9709 w20 qp 22 Q: 3

(a) Sketch, on a single diagram, the graphs of y = |%x - a| and y = %x — %a, where a is a positive

constant. [2]

(b) Find the coordinates of the point of intersection of the two graphs4>

°
P

(¢) Deduce the sol the inequality |%x— a| > %x— %a. [1]
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8.9709 ml19 gp 22 Q:2

Given that x satisfies the equation |2x + 3| = |2x — 1|, find the value of

|4x — 3| —|6x]- [4]
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(i) Find the quotient when 4x3 + 8x% + 11x + 9 is divided by (2x + 1), and show that the remainder
is 5. [3]
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10. 9709 _s19_qp_21 Q: 2

(i) Solve the inequality [3x — 5| < |x + 3. [4]
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CHAPTER 1. ALGEBRA

The polynomial p(x) is defined by
p(x) = 5x° + ax? + bx — 16,

where a and b are constants. It is given that (x — 2) is a factor of p(x) and that the remainder is 27
when p(x) is divided by (x + 1).

(i) Find the values of a and b. [5]
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(ii) Hence factorise p(x) completely. [3]
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The polynomial p(x) is defined by
p(x) = 4x% + (k + 1)x? — mx + 3k,

where k and m are constants. Given that (x + 1) is a factor of p(x), express m in terms of k. [3]
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13.9709_s19_qp_22 Q: 2

(i) Solve the equation |4 + 2x| = |3 — 5x|. [3]
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(i) Solve the inequality |2x — 7| < |2x —9|. [3]

(ii) Hence find the largest integer n satisfy%gequality [2Inn—-7|<|2Inn-9|. [2]
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15.9709_ w19 qp_ 21 Q: 4
The polynomial p(x) is defined by
p(x) = ax® + ax® — 15x — 18,

where a is a constant. It is given that (x — 2) is a factor of p(x).

(1) Find the value of a. [2]

?‘j_']'PapaCambridge



‘at.’p% pacambridge CHAPTER 1. ALGEBRA

16. 9709 w19 qp 22 Q: 1
The polynomial f(x) is defined by
f(x) =x* - 3x° + 5x? —6x+ 11.
Find the quotient and remainder when f(x) is divided by (x? + 2). [3]
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17.9709_ml18 qp 22 Q:1
Solve the inequality |5x + 2| > |4x + 3|. [4]
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The polynomial p(x) is defined by
p(x) = 4x° + 4x* — 29x — 15.

(i) Use the factor theorem to show that (x + 3) is a factor of p(x). [2]
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(iii) Hence, given that

23

23uH2 | gu+l _ g 5 2" 4 15,

find the value of 2 and, using logarithms, find the value of u correct to 3 significant figures. [3]
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The cubic polynomial f(x) is defined by
fx)=x>+ax? + 1dx+a+1,
where « is a constant. It is given that (x + 2) is a factor of f(x).

(i) Use the factor theorem to find the value of @ and hence factorise f(x) completely. [5]
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(ii) Hence, without using a calculator, solve the equation f(2x) = 3f(x). [4]
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Solve the inequality |3x — 2| < |x + 5]. [4]
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21.9709 s18 qp 22 Q: 3

(i) Find the quotient when
a2 8% - 12x+ 13
is divided by x* + 6 and show that the remainder is 1. [3]
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(ii) Show that the equation
o248 —12x+12=0
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29
wl8 qp 22 Q:1
Solve the inequality |3x — 5| < 2|x|. [4]
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CHAPTER 1. ALGEBRA

The polynomial p(x) is defined by
p(x) = ax® + bx? - 17x - a,

where a and b are constants. It is given that (x + 2) is a factor of p(x) and that the remainder is 28
when p(x) is divided by (x — 2).

(1) Find the values of @ and b. [5]
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(i) Hence factorise p(x) completely. [3]
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Solve the inequality |4 — x| < |3 — 2x]. [4]
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25. 9709 _s17_qp_22 Q: 1

Solve the equation |x + a| = |2x — 5a|, giving x in terms of the positive constant a. [3]
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(i) Use the factor theorem to show that (x + 2) is a factor of the expression
6x° + 13x% - 33x - 70

and hence factorise the expression completely. [5]
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(ii) Deduce the roots of the equation

6+ 13y —33y* —70y° = 0. [2]
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The polynomial p(x) is defined by
p(x) = ax® + bx? + 37x + 10

where a and b are constants. It is given that (x + 2) is a factor of p(x). It is also given that the
remainder is 40 when p(x) is divided by (2x — 1).

(1) Find the values of @ and b. [5]
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(ii) When a and b have these values, factorise p(x) completely. [3]
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It is given that x satisfies the equation |x + 1| = 4. Find the possible values of

|x+4|—|x—4| [4]
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The polynomials p(x) and q(x) are defined by
p(x) =x*+x> +ax—15 and q(x) = 2% + 2% + bx + 21,
where a and b are constants. It is given that (x + 3) is a factor of p(x) and also of g(x).

(i) Find the values of a and b. [3]
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Find the quotient and the remainder when 2x> + 3x? + 10 is divided by (x + 2). [3]
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31. 9709 ml16 qp 22 Q:2
Solve the inequality |x — 5| < |2x + 3. [4]
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The polynomial p(x) is defined by

p(x) = 8x% + 3047 + 13x - 25.

(i) Find the quotient when p(x) is divided by (x + 2), and show that the remainder is 5. [3]
(ii) Hence factorise p(x) — 5 completely. [3]
(iii) Write down the roots of the equation p(|x|) - 5 = 0. [1]
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33.9709_s16_qp_22 Q: 2

(i) Find the quotient and remainder when 2x> — 7x% — 9x + 3 is divided by x> — 2x + 5. [3]

(ii) Hence find the values of the constants p and g such that x> — 2x + 5 is a factor of 2x> — 73 + px + ¢.
(2]
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(i) Solve the equation |3u + 1] =|2u—5]|. [3]

(ii) Hence solve the equation |3cotx+ 1| =|2cotx—5|forO< x < %n, giving your answer correct to
3 significant figures. [2]
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35.9709 w16 qp 22 Q: 1 o
Solve the equation |0.4x — 0.8] = 2. Q@ [3]
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36. 9709 w16 qp 22 Q: 4
The polynomial p(x) is defined by
p(x) = 4x° + ax? + ax + 4,

where a is a constant.

(i) Use the factor theorem to show that (x + 1) is a factor of p(x) for all values of a. [2]
(i) Given that the remainder is —42 when p(x) is divided by (x — 2), find the value of a. [2]
(iif) When a has the value found in part (ii), factorise p(xz) completely. [4]
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The polynomial p(x) is defined by
p(x) = ax® + 3% + dax - 5,

where a is a constant. It is given that (2x — 1) is a factor of p(x).

(i) Use the factor theorem to find the value of a. [2]
(ii) Factorise p(x) and hence show that the equation p(x) = 0 has only one real root. [4]
(iii) Use logarithms to solve the equation p(6¥) = O correct to 3 significant figures. [2]
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38. 9709 _s15_qp_21 Q: 4
The polynomials f(x) and g(x) are defined by
fx)=x>+ax>+b and g(x)=x>+bx’-a,

where a and b are constants. It is given that (x + 2) is a factor of f(xx). Itis also given that, when g(x)
is divided by (x + 1), the remainder is —18.

(i) Find the values of a and b. [5]

(i) When a and b have these values, find the greatest possible value of g(x) — f(x) as x varies. [2]
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(i) Given that (x + 2) is a factor of
4x* + ax” — (a+ 1)x — 18,
find the value of the constant a. [3]

(ii) When a has this value, factorise 4x> + ax> — (a+ 1)x — 18 completely. [3]
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(i) Find the quotient and remainder when
A +37+ 12+ 6
is divided by (x* — x + 4). [4]
(ii) Itis given that, when
x4+t 437 +px+q
is divided by ()c2 — x + 4), the remainder is zero. Find the values of the constants p and g.  [2]
(iii) When p and g have these values, show that there is exactly one real value of x satisfying the
equation
x4+x3+3x2+px+q=0

and state what that value is. [3]
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(i) Find the quotient when 3x” + 5x” — 2x — 1 is divided by (x — 2), and show that the remainder
is 39. [4]

(ii) Hence show that the equation 3x +5x% = 2x — 40 = 0 has exactly one real root. [3]
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