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1 Acurve has equation y = 5+3x— 2x* and a straight line has equation y = kx+ 13, where £ is a constant.

Find the set of values of k for which the curve and the line do not meet. [4]

.............................................. 5432-22% = KLk dBo
....................................... 212+K.%—37b+13—5=0
........................................... 22%+ (K-3)2+8 =0 ...
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The diagram shows the curve with equation y = 2x% — % + 3. The curve crosses the x-axis at the point

P(1,0) and M is a minimum point.

(a) Find the gradient of the curve at P.
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3 (a) Find the complete expansion o

203 [4]

@) =.a"t. "¢ & b....-,e....'.'.z:ﬂ.éf'f.bfq&....cza.....f..b.g..—.t.-..-..::..-..-

& x 2 nx
....................................................................................... -
................................................................ "%(21)(_73;)7&"&4(21)(3."
........................ i
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The diagram shows a triangle OA4B where O4 = OB = 10cm and angle 4OB = 0.8 radians.
Points C and D on OA4 and OB respectively are such that the arc CD is part of a circle with centre O and
radius 6 cm. The shaded region is bounded by the arc CD and the line segments CA4, 4B and BD.

(a) Find the perimeter of the shaded region. Cosine 2“)4 [3]

.............. AB. = NIDZ+.1D = 2XI0XIOX (0.0:8 A 8

.............. Al =  FFBB N
...................................................................... Bre lenatt(O=vO... 0 N2/ .

............................... Arc. CD.+ AR+ . ACA.PD. oo
..................................... L& + F 788 + 444 = 20 ...

(b) Find the area of the shaded region. [3]

............. Area.of Choded YRIONS. ...
............................................ Avtza...qf..tringle..aﬂ&.:.Ama..qf..(.cctczn..oco..

. i
................................................................... dabsn¢  gre

................................................. %X(OX/OX&'\(OS)—;LXAZXOS
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5  An arithmetic progression has first term 5 and common difference 6.

For this progression, find the sum of all the terms that lie between 150 and 400. (6]

.................... N, BN N

............. b= bt@=1)d |t @)
.......... 150.=. . 54+0=Db.....).G00.=6+N=Deb.........
............. (4. = 0=k 398 5. N2 l)bo.

he
.................... =‘%’"’"1 VL=3_%_5,+1
n=_2¢£-)6
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The diagram shows a circle C of radius », where x > 0 and y > 0 for all points on C. The least distance
between any point on C and the x-axis is 8 units, and the least distance between any point on C and the
y-axis is 5 units.

(a) State the coordinates of the centre of the circle in terms of 7. [1]

(b) Given that the distance between the origin and the centre of the circle is 15 units, find the value
of r. (3]
2-

........... (484 (D= I8

2

....... 21>+ 26r+89.=.226 2/ lrig

................ V‘=—I?-V‘=Q l":‘f
Q\f]“fd)i’aémlw'éhmjwbu ...................................................

(¢) The point on the circle furthest from the origin is denoted by P.

Find the gradient of the tangent to the circle at P.

...... Contre R4S, 048) oo N A
@-rs, 4+g) =(9,12) r=4

. gradient of ..L:.‘m.z,..P.a&sig.‘lhmlglx.@,.cycé.@ ...........................
a-0 3

..{mﬂmt....& ...... PerpendiCudan: 1o UMl

= _3 = -
.............. Miasgent. 5.3 xS
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7 (a) Show that 3 tan’6 + 5sin’6 =
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(b) Hence solve the equation 3 tan’6+ 5sin’6 = 9 for 0° < 6 < 270°. (4]
.......................................... '4
................................ B.5in20.=58in0. =G

| — 5in*6

........................ 5ointe — 95O -850 4920
.................................. 5.8inte. —1FHPE. 49 = O

_ = (1) +VE1D*—Yx 5%

........................................... g % r

................... Sin@. =69 L858 = .2.0:809. .. . ..
Lge Jecr)

............................ KT B

......................................................................................... Sinb.=0-809. . ...

.............................................................................................. 6.8 (0:809). ...

.......................................................................................... 6:—:5"91),23'7.
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A geometric progression is such that its second term is — 120 and its sum to infinity is 160.

(a) Find the common ratio. (4]
-1
ST, JON_ S/ ¥ o Y N T
..a.,..a.r,.‘a.[.?.-..f.:: ............................................................ ’60(]"")""’_%_9. ...............
........................ t ..,—IZOI”(/—-V‘ e d20.
160
TR / A AN T 27 X o O SO oo OO O OOV TOTOTTOROOOOPTS
............................. A.=.=120 .. r’raz_.—é-
n
............................................................ ,l,l— Y‘z'—-——
......... S80.= . — a‘,LH‘Q'—Lh’"-.&-'?-
For Sw, - ar=23)(ar+).=0
e Fa—C D (20 #). 70
o 160 = I‘L AR 20.73.50....20H=0 ...
-r
= 3 =1
............................................................................. re2.. 0o ]
....................................................................... (r REE) ... T
! (b) The first nine terms of the progression are now removed.
E Find the sum to infinity of the remaining terms of the progression. (3]

I © UCLES 2025

@ 9709/12/F/M/25 I

DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN



GIN

WRITE IN TH

IS MARGIN

IS MARGIN

DO NOT WRITE IN TH

n www.mathtonic.corr_ll

6 5

5

* 0000800000011 *
. dy L . . 1
9  Acurve is such that e = —; — —3. Itis given that the curve has a stationary point at (5, 9).
x©oxT X

. d’ : . o :
(a) Use the expression for d,_J: to determine whether the stationary point is a maximum or a
2

(b) Find the equation of the curve. [7]

.....................................................................................................................................................
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The diagram shows the curve with equation

y=43x+4)T—2r—6
for values of x such that 0 < x < 7. The tangent to the curve at the point P (7,0) meets the y-axis at the
point Q. Region A4 is bounded by the curve and the two axes. Region B is bounded by the curve, the line

segment PQ and the y-axis.

(a) Find the area of region A.
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(b) Find the of region B. / [5]
..................... 3:4(3%4 —zz—e
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T
B 72 %L P
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Functions f and g are defined for all real values of x by

o

f(x) = 4x* —¢ and g(x) = 2x+k,
where ¢ and k are positive constants. It is given that g ' (3k+1) = c.

(a) Show that gf(x) = 8x* —k—1. [4]
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(b) The curve with equation y = 8x* —k— 1 is transformed to the curve with equation y = h(x) by the
following sequence of transformations.

2
Translatio f(3)
Stretch in thydtbylftk
Reflection in the
Find an expression for h(x) in terms of x and £. [3]

................................................... £2) = BEe = Koo
Tranalation. of(z) o @=2)E3.... . 8(%—:9 K=1+2

.................................................................................................. :,.....3.@1:.2)........&.1&
STresch in. Y-direction by SEK % g

............................................. K[{(a-215] = K[Sca-2—«k+ta]

..... ReHLaCtioN. I Ko @BLS % oo

......................................... —K[f(vc-%)-fB_J—K[ZC'AI-Z)Z—KTZ

(¢) The range of h is given by h(x) <'15.

Find the values of ¢ and 4. (3]
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