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1 List the terms of the following sequences for n=1, 2, 3, 4

State whether each sequence diverges, converges or oscillates.

2n2
i 2 2]
_
..f'.’.’ ....... Bt
....... ;........2....._’...l.............._.‘.........z.............._.'.........E...._:.................;’...........3_2...............
T A A T e
”'%é'r.y.;).:s ...... 2...’....%..’....3;....3_3. ............................................................................................

(i) 3 [2]
n
_ -/ _ -3 __1 _ =5 — =7

R N S N A N A
...f.e.;.y.n.:so ..... ; ; ...... ;ol.......—.i ...... ;..l .................................................................................
..................... E N R R
........:..l...;..z ..... ;..;2 .......... h. ..;..é ...........................................................................
=y T3 0T ER
e
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The 4th and 9th terms in an arithmetic progression are 89 and 69 respectively.

(i) Find the first term and the common difference for this arithmetic progression. [5]

u,=a+ (- 1d

e toets AT

IR G L N

T O e
First term a = 10, common difference d = —4

.................................. D
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(ii) In this arithmetic progression, the last term is the only negative term.

Find the number of terms in the progression. [4]

[Turn over
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3  Fig. 1 below shows the graph of y = f(x)

The points P(0, 4) and Q(2, 2) are labelled as shown.

Y

44 P(0,4)

27 Q(2,2)

O 2 *

Fig. 1

(i) On the axes below, sketch the graph of

— X
y—1+f(2)

Clearly label the images of the points P and Q.

YapP(o, S)
S\/
31

€, 3)

15865

[3]

*44AMT1106* stemup.co.uk

.....

e

------

Fracarcin

-------

------

......

Foucarcing

uuuuu

iy

------

------

e


https://stemup.co.uk

1

nnnnnnn

------------

Ruwarcing |

,,,,,,

Fuwarg |

nnnnnnn

Fwareing |

,,,,,,

QUIORCIORUIORUIRY

15865

(ii) On the axes below, sketch the graph of
y=4-1(x)
Clearly label the images of the points P and Q.

y

P (0, 0)

[3]

[Turn over
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4 Ella wants to make party hats for her son’s birthday party.
She creates a template by cutting a major sector AOB from circular card.
The card has centre O and radius 10cm.

The major arc AB subtends an angle @ radians at O, as shown in Fig. 2 below.

Fig. 2

She will then fold the cards into cones before decorating them.
The template must have a major arc length of 14mcm.

(i) Find the exact value of € that Ella should use when creating her sector template.

[2]

15865
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(ii) Find the area of card wasted in creating this template. [4]
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5 (a) On the axes below, sketch the graph of y =cotf for 0° << 360°

y

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| 20
O 90° : 180° 270° : 360°

l l

| |

| |

| |

| |

| |

| |

| |

| |
[3]

(b) (i) Prove the identity
2cot26 =cotf —tand [4]
LS = 2 0t 20 e
............... —.: .......2...........................................................................................................
e BA 28
............... ;“é“;"“z.ta”.e“““..'...'.(a.o.":lb"é.'.a.h“)é.'f.\é'rhb".a')“..'...'...'...'..'...'...'...'...'....
........................ T T -tae  NO0UDIE NGl O
.................... 2 (’__tawz.e)
....................... 2 0N B e
.................... ’._t.anZS
e Y O
....................... ’—tanZG
tan © tan ©
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(ii) Hence, or otherwise, find the solutions of

cotd—tanf= -2 for 0°<6O<360° [5]

cot ® —tan 6 = -2

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

[Turn over
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(a) Differentiate the function f(x) with respect to x, where f(x) is defined as
f(x) =e* "1 cosec3x [4]

flx) = e***! cosec 3x

Find the equation of the tangent to the curve at the point (-1, 1).

Leave your answer in the form ax + by + ¢ =0, where a, b and c are integers. [9]

....................... O A

R G

....... —ﬂ-'ﬂ
2 6dx 10 = de
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7 (i) Show that
.9 1 1 .
sin xdx—ix—ismx cosx + ¢ [5]

cos 2x = | — 2 sin’x

............................... ;.co.l.cao..coo..a,...co..aao..coo..ao..cao..aoo..ao...co..aao..co...ao..cco..aoo..co..aco..aoo..co...ao..cc0
............................... B T I X
..................................... ,v aao..aoo..a R R T A R AR
7x——(2 sin x cos x) + ¢
............................... ;";’”‘;""'.l.é}h..'x..26;'}..;..5...'..a;..r.é..'u./.;éa..'..."...'....'..."...'....'.....
=7 2 q
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(ii) A vase is modelled by rotating the curve
y=2-—sinx

between the lines x =0 and x =2n through 2n radians about the x-axis, as
shown in Fig. 3 below.

Y
/ I\
I [
[ o
| | [
I 1 [
I | [
| | | x
O | 127
| | [
| [ o [
vl -7 RS Lo
e N (I
Ve N vl

N v

\\ V2

\\ //
- -

Fig. 3

Using the answer shown in (i), or otherwise, find the exact volume of the vase. [7]
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8 The graph of the function f(x)=3(1 + Inx)? is shown in Fig. 4 below.

f(x)

Fig. 4

The stationary point P lies on the x-axis.
(i) Using differentiation, find the exact value of the x coordinate of P.

Confirm that P is a minimum turning point. [9]

flx) = 30 + In x)?

15865
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(ii) State the equation of the vertical asymptote of the function f(x). [1]

AsSXx 2 0%, Inx > —e0 50 f(X) = 00

15865
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f(x) can be considered as a composite function such that f(x) = hg(x), where
glx)=Inx-1 xeR, x>0

and h(x) has domain x € R

(iv) Write down the function h(x). [1]

[Turn over
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(i) Use the Trapezium Rule with 4 strips to find an approximate value for

)
Ls+\/}dx [5]

2 -0
Y hE g =S
oaokéao;aab ............................ é'o";".%".;"b'b .........................................................................
. T
X2 =05 Y2.= 0350990, .
X3 =075 Y3.= 0390996, .
oco.an.co;ac} ............................. é;o.;o.%..a;..b:éé.ééngné::: ..........................................................

...‘.I.: ...... 2 ....... 3}..".&..g..[é.o...-.f’...!./.‘;..;..é.(.é;..;...\(/.z...-.’.’..!./..gjj .......................................................

z%[om R T T e O R £ T 17 T N
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(i) Using the substitution u =5 ++/x, find the value of

)
dx
st} 8]

U=S+k = Ak=u-—-35

:fé'.:%:f:{»}:::::Lfff??ﬁ:??:?’:‘f:::::::f:f::::::::f::i
........ —54(0_5)
—Js u a
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(iii) Explain how the use of the Trapezium Rule in (i) could be modified to obtain a
better approximation to the integral

' 2
dx
st; [1]

[Turn over
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10 (a) The expression 242 cosx + sinx can be written in the form R cos(x — a),
where R is an integer and 0° <a < 90°

(i) Find the values of R and . [6]

242 cos x + sin x = R cos(x — a)

”'.t.a“n..'d:“;“..z'_:;...'..'=..>.'...&.';.'iah:}(%.)“'—-.—.“’..q".é'?)l:la ...........................................

O T S

S C2Y D A I et
R =3

15865

*44AMT1126* stemup.co.uk

......

-------

-------

......

Foucarcing

uuuuu

nnnnn


https://stemup.co.uk

Avearing |

.......

Ruwarcing |

.......

v |

Fvsarcing |

........

) Lowming

i |

DRVPOR

15865

(ii) Hence determine the minimum value of

3+ 442 cosx + 2sinx [3]

3+ G2 cosx+ 2 sinx =23+ 202+2 cos x + sin x)

[Turn over
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15865

(b) A toy car is moving around a circular track such that its coordinates relative to a
fixed origin O are given parametrically by

x=3cost+4sint+2 and y=4cost—3sint—1
where ¢ is the time in seconds.

(i) By using parametric differentiation, show that

dyp 2-x
dx  y+1 5]
dx  _ 5 -
T R S O OS
...%%...;..;.4..:;.)‘;’...t..:..g....c.a:s...t. ....................................................................................
ﬂ—ﬁlxﬁ'_qsin _gcvst .................................................................. .
dx ~ dt dx ~ Yecost—3sint

ﬂ—_gcost_qs"nt'z_x ......................................................................... .

dx ~ Gcost-3sint  y+] as required
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Initially, the car was at the point with coordinates (5, 3).

(ii) By solving the differential equation shown in (i), find the equation of
the track. [7]

[Turn over
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11 (i) Write the following expression in partial fractions.

42+ 11x+7
(1+2x)(3 +x) [9]

...... q)(2,+llx+7=2+_3x+l
J+2)3B+x) — (0 +2x)(3 + x)

.......... ;3).(.._'_..,..........;.......R...............B.................................................................................

............... r o...ao..ccoS.coo;ao..io..coo..ao...co..cao..aoo..co;cao..aoo..co...ao..aco..co...ao..aco..coo..ao...co..coo..ao...co..ca0
R > =3 A+0 = A=)

...... qx2+,7x+7=2+,-2
O +2x)(3+x) — | + 2x 3+x
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(ii) Hence, using the binomial theorem, expand

42 + 1x+7
(1+2x)(3 +x)

in ascending powers of x, up to and including the term in x? [8]

4% + lx + 7 =24 ! _ 2
0 +2x)(3 +x) — | + 2x 3+x

........ ’,(,+2x)—1:,+(_,)(2x)+ _,)(_2)(2x)2+

] + 2x

................ _ZXX —22x2x2,
-3 +3 +.d=35 -5 +5+

.......................................................................... 2 ettt e e e et e et ee e et es ettt etaenaanns
2+(/-2x+4x2+...)—(§ —% +22i7 Y
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12 The graphs of
y=Inx, y=x-2 and x=1

are shown in Fig. 5 below.

x=1
> y=x-2
2_.
y=Inx
1 B

} } X
O 1 ///////////////?2 3 4
1+

Fig. 5

The graphs of y =Inx and y=x—2 intersect at the points A and B.

Point B has an x coordinate close to 3
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(i) Show that the x coordinate of B lies between x = 3 and x = 4 [4]

At B: Inx=x-2

[Turn over
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(ii) Starting with x,= 3, use the Newton-Raphson method once to find a better
approximation for the x coordinate of B.

Give your answer correct to three decimal places. [5]

............. :—.......;.....0:0?86,2::‘......‘:..........................................................................................
A
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The shaded region R, as shown in Fig. 5, is the area enclosed between the two lines
and the curve.

(iii) Using the approximation you have found in (ii), find the area of R. [10]

Area of R = fm nx-0«-2))dcx = flqg (n x —x +2) dx

Area:[x,nx-x-§+zx]l31¢rg ...........................................................................
DAL i SRR
................ =(3"C’2,n3.’q3—3‘,;32+3.,qg)-(o—%+l)
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