2

1  Find the quotient and remainder when 2x* + 1 is divided by x* — x + 2. [3]
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2 (a) Sketch the graph of y = [2x — 3|. 1

\“
3

v\

(b) Solve the inequality |2x — 3| < 3x + 2. [3]

£ :
lz(::o).:j.gsé-.@.ta_....*.l.z@..«..sl...4.3..(.0.)..&.7,............... 120)-3[ <.30) .+ 2.
20.-3) <3002 L 22 € 2 ) e B s

L
-—-_'_._'_'_'—'—\—.__‘_‘_‘_‘_‘-“
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3

...............................................................................................................................................

...............................................................................................................................................
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X = 4+
S t
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Solve the equation 4¥2 = 4* — 42, giving your answer correct to 3 decimal places.

.................

................



5
4  Find the exact value of Ln .xsin —il,jxdx. . [5]
.............................. u—aodems'/vac
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AW 87 O IES 8 S
‘ v
................................................................. g
.............................................................. < TP oo 1 L N0 OO RO AR SV KA NOC- SOPeRtoomop
=“ZLC&5—ZL/J° ....... .\ Lo émbexz ...........................................................
.................................................. B T TS Ny A o P A N
S
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:’ZJ/CQSEJC/+ ....... [}/;Sw/b\L ..........................................................................
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................................................................................................................................................................

............................................................................................................................................................
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5  Solve the equation sin 8 = 3 cos 268 + 2, for 0° € 8 < 360°. [5]

............. D2 08 (230 T

-
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6 (a) By first expanding cos(x — 60°), show that the expression

2cos(x —60°) + cosx

can be written in the form R cos(x — &), where R > 0 and 0° < o < 90°. Give the exact value of R
and the value of « correct to 2 decimal places. - [5]

(b) Hence find the value of x in the interval 0° < x < 360° for which 2 cos(x — 60°) + cos x takes its
least possible value. (2]
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7  The equation of a curve is In(x + y) = x — 2y.

d -
(a) Showthat—y— ZHy—1

dx  2(x+y)+1° 4]

i O\» ’nm{-f/l/\@zﬂ ......... Chain. ol -t
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(b) Find the coordinates of the point on the curve where the tangent is parallel to the x-axis.

(3]
................................... ,;Ex”"lbn’c =0

3
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< 4:)
' 4]
(4
In the diagram, OABCD is a pyramid with vertex D. The horizontal base OABC is a square of side
4 units. The edge OD is vertical and OD = 4 units. The unit vectors i, j and k are parallel to OA, OC
and OD respectively.

The midpoint of AB is M and the point N on CD is such that DN = 3NC.

(a) Find a vector equation for the line through M and N. [5]

.......................................................................................................

:(—Dﬂ .................................... Fmtmfm(/‘ﬂ) .............. glfeum\/u,;,, o,
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(b) Show that the length of the perpendicular from O to MN is 1v82. [4]
e My

Pm/v}P ......... -fmf’cc{i ..... @MWO\/A .....
............................................. h@smhe/wv

x -

= z + Al 1
......... BE5 i S, ) 0) S
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1
9 Let f(JC) = m

(a) Find the x-coordinate of the stationary point of the curve with equation y = f(x).

(4]
o s
ﬁé&)al _____ QA==

T*_.... e na
............................. il R T e
-‘l(Q'.JL\ ....................................... 5 T .

............................................................................ = s =@ - o
................................................................................................ e 2R, e
.................................................................................................. e el

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

© UCLES 2021

9709/33/0/N/21

www.pastpaperpenguin.com



9 Let f(.\.‘) = W

4
(b) Using the substitution & = Y. show that I fx)dx = {-ln 5. 161
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10 A large plantation of area 20 km? is becoming infected with a plant disease. At time f years the area
infected is x km? and the rate of increase of x is proportional to the ratio of the area infected 1o the
area not vet infected.

X

Whent=0,x=1 and %:1.

(a) Show that x and ¢ satisfy the differential equation
dx 19x
2]

a - 20—x

(b) Solve the differential equation and show that when ¢ = 1 the value of x satisfies the equation
o 0.9+0.05X [5]

....................................................................................................

1 Jx _h ..... \ol ........................................... ZD[/\LL] ............ 18.+x..
*Z‘Q-fnb,‘———"ac .......... AP J!.\LLI ..... —OCZ’:’IOJ;&O&

/TN e SN R N o OR— e QED
R Tio X S5 Y SO
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........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

acwogwd%m]lra»&bli’ﬁm ....... Colpy 0.
R TNl BNy 230 ok o2 R ot R

(d) Calculate the value of ¢ at which the entire plantation becomes infected.

(1]

................. ZQ.(a.)QC. e It G [ R ST A

X2 10: 200 =20 % L2 .

P L (5 L0 S 4 K
.......................................................................... ﬁ"Z[S:\J@o{g(S&Q
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11 The complex number —v3 + i is denoted by u.

(a) Express « in the form re'®, where r > 0 and —n < 0 < =, giving the exact values of r and 6.  [2]

- (2 3
- - +‘
...........................................................................................................................................

9=5ﬂ5@,4\vww4p(9zrr,qu ...... o

Jies.0n... M@@&M ...... onxis,.. S Ko

........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................
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(¢) (i) On a sketch of an Argand diagram, shade the region whose points represent complex
numbers z satisfying the inequalities 0 < arg(z—u) € %1: andRez < 2. [4]

fé(?z)a

¥
(ii) Find the greatest value of |z| for points in the shaded region. Give your answer correct to
3 significant figures. 2]
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