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2. 2

1  Find the set of values of the constant & for which the quadratic equation 4 (a) Express 1—6x—x" in the form a— (x+5)", where a and b are constants. (3]

3kx2 FUAHBIXF3=0 L

haS two diStinCt real 1ro0ts. [4] ............................................................................................................................................................

(b) The graph of y = x” is transformed to the graph of y =1 —6x—x° by a reflection followed by a

translation of e Give details of the reflection and determine the values of m and n. [3]
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(a) Solve the equation |2x—3|=|5x+2/. [3]

(b) Hence solve the equation |2secO—3|=|5secO+2| for m < 6 < 2m. Give your answer correct to
3 significant figures. [3]

Mathematics: 9709 Mathematics November 2025 Question Paper 21
The polynomial p(x) is defined by
p(x) = 2x* o’ + kx? +17x+ 18,
where £ is a constant. It is given that (x+2) is a factor of p(x).
(a) Find the value of k. [2]

It is given that the equation p(x) = 0 has exactly two real roots, denoted by o and S, where o is an
integer and S is not an integer.

(b) State the value of o and show that j satisfies the equation x = {/=2x—4.5. [4]



Name: :} A-Level Mathematics: 9709 Mathematics November 2025 Question Paper 21 Mathematics: 9709 Mathematics November 2025 Question Paper 31

(¢) Show by calculation that —1.4 < 8 <—1.0. 2] 2 (a) Show that the equation log,(2x+ 1) = 2log,(3x—1) —2 can be written as a quadratic equation
inx. (3]
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10 Let f(x) = T&r Ir
(3+x) (2 +x2> (b) Hence obtain the expansion of f(x) in ascending powers of x, up to and including the term in x.

(a) Express f(x) in partial fractions. [6]
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3 7  Aparticle P starts from a point O and moves in a straight line. The velocity vm s~! of P, at time s after
45N leaving O, is given by v = %(ZI— 3)(t—4).
(a) Find the acceleration of P when ¢ = 2. [2]
28N
350 ............................................................................................................................................................
50°
TOON bbbt h bbb bbbt b ettt ettt ebene
25 N I
72772 OO
Coplanar forces of magnitudes 45 N’ 28 N’ 72N and 35N act at a point in the directions ShOWN 1IN the | s ittt s testustaestus bt s taes s usssessussaessussasstustasstusssessessssssessssstestasssessrossesansasnns
diagram.
Find, in either order, the magnitude and direction of the resultant force. [6]
.................................................................................................................................................................... (by Find the total distance travelled by P in the first 3 seconds of ifs mofion. 5]
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3 The back-to-back stem-and-leaf diagram shows the annual salaries, in dollars, of 27 employees at each

............................................................................................................................................................ of two companies, Browns and Greens.
............................................................................................................................................................ Browns Greens
............................................................................................................................................................ 3) 9 8 4306 8 ?2)
............................................................................................................................................................ ™ 8 8 5 3 3 1 043142 4 5 8 *

@) 9 7 6 4 2 2 0323 6 6 7 9 %)
....................................................................................................................................................... © s 7 s s 3 1l s 7 s s o o ®
............................................................................................................................................................ 3) 4 2 2l3alo 2 3 5 6 o9 ©)
............................................................................................................................................................ (]) 7 35 3 ’7 (2)
............................................................................................................................................................ Key: 6[32|7 means $32 600 for Browns and $32700 for Greens.
............................................................................................................................................................ (a) Find the median and interquartile range for the annual salaries of employees at Browns. 3]

The annual salary of an employee at Browns is denoted by x thousand dollars and the annual salary of
an employee at Greens is denoted by y thousand dollars. It is given that, for the 27 employees at each of
the companies,

............................................................................................................................................................ ZX _ 8783, zx2 =18 61609, zy _ 8965, Zy2 =29815.63.

(b) Find the mean and standard deviation of the annual salaries of these 54 employees. [5]
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The random variables X and Y have independent distributions X ~ Po(3) and Y ~ Po(2) respectively.
(a) FindP(2 < X < 5). (2]

Mathematics: 9709 Mathematics November 2025 Question Paper 61
(¢) The total of 100 random values of X and 150 random values of Y is denoted by 7.

Use a suitable approximating distribution to find P(7' < 560). [4]



