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Question | 5 | £ Topic Answers
o3
s}
1i C3 Differentiation trig —5c0s* xsin x
Lii C3 Differentiation trig sec x tan x
Liii C3 Differentiation trig — cosec?x
21 C4 Integration Reverse chain % (3x - 3)5 e
2ii C4 Integration Reverse chain 3
Etan 2X+C
2iii C4 Integration Reverse chain cot(z — x)+c
— | 3i C3 Sketching modulus function Check on google inc
5 asymptotes
3ii C3 Sketching modulus function Check on google inc
asymptotes
3iii C3 Sketching modulus function Check on google inc
asymptotes
4i C3 Sketch and give range f ER:0< f(x)<16
4ii C3 Sketch and give range £ SR:%S £(x) s%
4iii C3 Sketch and give range £ SR:%S £(x)<16
TT1A C3 Differentiation 2
X
TT1B C3 Differentiation 2xsin3x + 3x%cos3x
TT1C C3 Trig proofs Proof
TT1D C3 Trig proofs Proof
la C3 Sketching modulus function Check on google inc
asymptotes
1b C3 Sketching modulus function Check on google inc
asymptotes
1c C3 Sketching modulus function Check on google inc
asymptotes
1d C3 Sketching modulus function Check on google inc
asymptotes
2 C3 Sketch and solve modulus equation with unknown % = 3 or ga
3ali C3 Inverse function and domain f(x) =5x-6,x €R
3aii C3 Inverse function and domain f2(x) =, {Xx e R:x#0}
3aiii C3 Inverse function and domain flix—>x*-4, {xeR: x>
0}
3aiv C3 Inverse function and domain fx — ¥y, {x eR:
X#3}
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3bi

C3 Conditions for inverse function

The inverse is a 1 to many
function (3bii) x e R, x>3

3bii C3 Changing domain to create inverse function X>3
4a C3 Inverse and composite functions 1) = 5(x-2), g7 (x) =
1/Xl X :/: 07 gf(x) = l/(3X +2) X
#="13
4b C3 Inverse and composite functions PROOF
5a C4 dx/dy in terms of y dx 2
—=sec’y
dy
5b C4 using dx/dy to find dy/dx in terms of x PROOF
6a C3 Solving equations using composite functions 3
6b C3 Solving equations using composite functions 2
6¢C C3 Solving equations using composite functions %(27.25)
7 C3 Find normal (1(;; j 1(71 D
—|—+8},=|—+8
5\4 5\4
8a C2 Solve trig equations 0.424°,1.15°, 3.57°, 4.29°
8b C2 Solve trig equations n/3, 51/3
9a I
4
3
410 M1 Force diagrams 34N
o g
S g
o C4 Parametric differentiation 1
> —cost
3 3
=
e
@)
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“Logic is the art of going wrong with confidence” M Kline

A2 Maths with Mechanics Assignment & (epsilon)

C3 past paper* to do in the week’s break found at the end of this

assignment
due w/b 30/10
Drill
Part A Find dy/dx:
5 1 1
@) CoS” X (b) —_— (c) —
COS X tan x

Part B Integrate the following with respect to x:
(a) 2(3x -3)* (b)  3sec? 2x ()  cosec’(z —x)

Part C For each of the following function sketch f(x), f (|x|) and |f (x)|
(@ f(x)=(x-1)"+3 b f(x)=2"-4 () f(x)=(x-2)

Part D Sketch the following functions where each function is defined x eR. on its given domain,
State the range of each function.

@  f()=x’-4<x<4 (b) f(x):%, 2<x<10

(c) f(x)=2%, -2<x<4

TT1FOCUS:
A) Differentiate In x?2
B) Differentiate x%sin 3x

C) Prove that 1 + cos26 + cos4 0 = (4cos?0 — 1)cos26

D) Prove that sin(x + y)sin(x — y) = cos?y — cos*x

Current work

1. For each of the following functions, sketch f(x), fq X |) and |f(x)| on separate axes.
(@) f(x)=2x-4 (b) f(x)=-x
(c) f(x) =sinx (d) f(x)=(x-2)°
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Sketch the graph of y = |x - 2a| (where a is a positive constant) showing the points of g

intersection with the coordinate axes. Solve |x — 2a| = %x for x in terms of a.

(a) For each of these functions, find the inverse function, f(x) and state its domain.

(i) f(x)=%6,XER (ii) f(x)=§,{><eR:x¢0}
(i) fix—-/x+4,{x e R x>-4} (iv) f:x—>3x+12,{xeR:x¢1}
— -

(b) (M State why the inverse f'(x) does not exist for f:x — 2(x-3)?-5,{x € R}
(i) Change the domain of the above function so that the inverse does exist.

f(x) =3x +2and g(x) = % with x £ 0.

(a) Find f *(x), g (x) and gf(x).  (b)  Show that (gf) *(x) = f g (x) = %G - 2} .

_ . g 11 ) 11 )
Note: you will need to show both that f g (X)‘EG‘ZJ and that (gf) (x)—gu—zJ.

Consolidation

5.

6.

Giventhat x =tany
(@) find % interms of y
dy

(b) hence show ﬂ = !

dx 1+x°

The functions f, g and h each have the set of real numbers as their domain and are
defined as follows:
f(x)=7-2x g(x)=4x-1 h(x) =3(x-1)

Find fg(x), gh(x) and ff(x) and hence find the values of x for which:
(@) fg(x)=-15 (b) gh(x) =11 (© ff(x) =102
The normal to the curve y =sec®x at the point P[%,Z] meets the line y =x at the point Q.

Find the exact coordinates of Q.

Solve the following equations on the interval 0 < X <27z . Give exact answers where you can,
but otherwise give your answers to 3sf:

(a) 8sinxcosx =3 (b) 10cosx = 2(1+2sin® x)
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9. Evaluate
(@) Fﬂ cos? 2dx
4

(b) .[05 cos* xdx

M1 (Preparation of M2)

10. A mass of 10 kg rests in equilibrium on a rough plane inclined at 6 to the horizontal.
a) Draw a force diagram and find the magnitude of the frictional force when 6 = 20°.
b) If R is the magnitude of the normal contact force, show that F = Rtané.

Are you up for a challenge? Then try this question:

Use the chain rule &y = ﬂx dt
dx dt dx
to find j—y in terms of t for the curve defined by the parametric equations
X

X =3cott, y = cosect

PAST PAPER NEXT PAGE

Complete this past paper (C3 June 2005) in 1 hour 30mins
If it takes longer draw a line under where you got to in the time allowed and
continue.

¢ Do it under exam conditions.
¢ Do not use the mark scheme until you have done the whole paper

e Mark it yourself using the mark scheme on the VLE and write down
your % on the paper.

¢ Do your corrections in another colour.
e Hand it to your teacher with your assignment
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(a) Given that sin? 8+ cos® @ =1, show that 1 + tan® 6 = sec® 6.

(2)
(b) Solve, for 0 < # < 360°, the equation
2tan’ @ +sec O =1,
giving your answers to 1 decimal place.
(6)
(a) Differentiate with respect to x
(i) 3sin®x + sec 2,
3)
(i) {x+In(2x)}>.
3)
2 p—
Giventhaty = w X#1,
(x-1)
() showthat & =8
dx (x-1)
(6)
The function f is defined by
X 25X+1 _3 , X>1.
X“+X—-2 X+2
2
(a) Show that f(x) = 1 x> 1.
X j—
(4)
(b) Find f(x).
3)
The function g is defined by
g:Xx > x+5 xeR.
(c) Solve fg(x) = +.
©)

f(x) =3¢~ 1Inx-2, x>0.
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(a) Differentiate to find f'(x).

©)
The curve with equation y = f(x) has a turning point at P. The x-coordinate of P is a.
(b) Show that a= Le™.
(2)
The iterative formula
Xn+1= €77, Xo=1,
is used to find an approximate value for c.
(c) Calculate the values of x1, X, X3 and x4, giving your answers to 4 decimal places. -
2

(d) By considering the change of sign of f'(x) in a suitable interval, prove that « = 0.1443
correct to 4 decimal places.

(2)
() Using the identity cos (A + B) = cos A cos B — sin A sin B, prove that
cos 2A=1-2sin’ A
)
(b) Show that
2sin20 —3cos20 —3sin @ +3=sin §(4cos & +6sin 6 - 3).
(4)
(c) Express4cos @ +6sin @ inthe form R sin (6 + ), whereR>0and 0< a< ;7.
(4)
(d) Hence, for 0 < @ < 7, solve
2sin 26 =3(cos 26 +sin 6 - 1),
giving your answers in radians to 3 significant figures, where appropriate.
()

X:\Maths\TEAM - A2\A2 assignments 17-18\A2 Mechanics\MPM2(05)epsilon 17-18.docx
Updated: 12/10/2017



Figure 1

v

(1, a)

Figure 1 shows part of the graph of y = f(x), x € R. The graph consists of two line segments
that meet at the point (1, a), a < 0. One line meets the x-axis at (3, 0). The other line meets the
x-axis at (-1, 0) and the y-axis at (0, b), b < 0.

In separate diagrams, sketch the graph with equation

(@) y="f(x+1),

(2)
(b) y="f(Ix]).

3)
Indicate clearly on each sketch the coordinates of any points of intersection with the axes.
Given that f(x) = |x—1] -2, find
(c) the value of a and the value of b,

(2)
(d) the value of x for which f(x) = 5x.

(4)
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A particular species of orchid is being studied. The population p at time t years after the study
started is assumed to be

_ 2800ae’*

1 T where a is a constant.
+ae”

Given that there were 300 orchids when the study started,

(a) show thata=0.12,
©)

(b) use the equation with a = 0.12 to predict the number of years before the population of
orchids reaches 1850.

(4)
336
c) Showthatp= ——.
© P 0.12 +e°*
1)
(d) Hence show that the population cannot exceed 2800.
(2)

TOTAL FOR PAPER: 75 MARKS
END
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Finished and done all the questions?
Now mark it using the MARK SCHEME on the next page. ONLY
look at this once you have completed the full 1 hour 30 mins exam
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Question Scheme Marks
Number
1 (a) in2 2 M1
Dividing by cos?4: Sl 20 + COSZ 0 _ 12
cos“@d cos°@d cos O
Completion : 1 +tan?0 =sec*d (no errors seen) Al 2)
(b) Useof 1+tan’@ =sec’d: 2(sec’d —1) +secd =1 M1
[ 2sec® @ +secd —3=0]
Factorising or solving: (2secd+ 3)(secd —1) =0 M1
[secod = - 3 or seco =1]
2
6=0 Bl
M1 Al
cosf = — 2 , 6, =1318°
3
6, = 228.2° AN (6)
[Alft for 6, = 360° - 6]
[8]
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Question Scheme Marks
Number
2 (@) | (i) 6sinxcosx + 2sec2xtan 2x M1A1A1
©)
or 3 sin2x + 2sec2xtan2x [M1 for 6 sin x]
ii B1IM1A1
(i 3(x + IN2x)2(L + )
X 3)
[ B1 for 3(x+1n2x)?]
(b) Differentiating numerator to obtain 10x — 10
Differentiating denominator to obtain 2(x-1)
Using quotient rule formula correctly:
To obtain d_y: (x —=1)°(10x —10) — (5x : 10x + 9)2(x — 1)
dx (x-1)
Simplifying to form 20 = DB ~ ) (45X 10x + 9)
(x-1)
= _ Ls * (C.S.O.)
(x-1)
3 @) 5x +1 3 Bl
x+2)(x-1) x+2
_ 5x +1-3(x -1 M1
(x+2)(x-1
M1 for combining fractions even if the denominator is not lowest common
_ 2X + 4 _ 2(x+2) _ 2 =*x M1 Al cso
(x+2)(x-1) (x+2)(x-1 x-1 (4)
M1 must have linear numerator
(b) y= = Xy-y=2 = Xy =2+y M1AL
x-1
Al 3
1= 25X e ®)
X
2 2 M1
fg(x) = attempt
909 = ", (attempt) el
: 2 1 - 2 M1; Al
= — = . =+
Setting 2 1 and finding x“*=...; x=%2 3)
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Question Scheme Marks
Number

[10]
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Question Scheme Marks
Number
4 @ | ., o 1 M1A1A1
f'(x) =3¢ - r™ (3)
e - 1. M1
2X
_ Al
= 6ae” =1 Sa=-e % (% - 2
6
(¢) | x, =0.0613..., x, =0.1568.., x, =0.1425..., x, = 0.1445.... M1Al (2)
[M1 at least x, correct, Al all correctto 4 d.p.]
@ Using f'(x) =3¢" - 2i with suitable interval
X
e.g. f'(0.14425)=-0.0007 M1
f’ (0.14435) = + 0.002(1)
Accuracy (change of sign and correct values) Al (@)
[9]
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Question Scheme Marks
Number
5  (a) | cos2A =cos’* A —sin? A (+ use of cos’A +sin® A=1) M1
=(1 -sin®A);—-sinA =1 -2sin"A (¥ Al (2)
(b) 2sin 20 —3c0s 20 —3sin @ +3 =4sin#cosd;-3(1-2sin’P) -3sing+3 | BL, M1
M1
= 4sin@dcosd + 6sin® O — 3sind
Al 4
= sin@(4coséd + 6sind — 3) (*) )
(c) | 4cosé + 6sin@ = Rsin@dcosa + Rcosdsina
Complete method for R (may be implied by correct answer)
[ R =47 + 6%, Rsina =4, Rcosa = 6] M1
R=+52 or7.21 Al
Complete method for «; o =0.588 (allow 33.7°) M1 Al (4)
(d) | sin@ (4cosé + 6singd —3)=0 M1
6 =0 Bl
M1
sin(@ + 0.588) = 3 0.4160.. (24.6°
J52
6 + 0.588 =(0.4291), 2.7125 [or @ + 33.7° = (24.6°), 155.4°] dmMm1
0 =212 cao Al (5)
[15]
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Question Scheme Marks
Number
6. (a) R Translation < by 1 M1
y
= U/Z » X Intercepts correct Al (2
a
(b) y4 x > 0, correct “shape” B1
[provided not just original]
3 0 3 > Reflection in y-axis B1V
b Intercepts correct Bl 3)
| a=-2, b=-1 B1BL (2
(d) | Intersection of y =5xwith y=—x-1 M1A1l
Solving to give x =— % MIAL (4)
[11]

[Notes:

(i) If both values found for 5x =—x -1 and 5x = x — 3, or solved

1

algebraically, can score 3 out of 4 for x =— A and x = - ¥;

required to eliminate x = — % for final mark.

(i) Squaring approach: M1 correct method,
24x% + 22x + 3 = 0 ( correct 3 term quadratic, any form) Al
Solving M1, Final correct answer Al.]
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Question Scheme Marks
Number
" @ settingp=300att=0 = 300= 28002 M1
l+a
(300 = 2500a); a=0.12 (cs.0) * dM1Al (3)
(b) 12)e02t M1A1
1850 = 20000012) 7 ox g5
1+ 0.12¢™
Correctly taking logsto 0.2t=1Ink M1
t=14 (13.9.) Al (4)
(c) | Correct derivation:
(Showing division of num. and den. by e®?' : using a) B1 )
(d) | Using t > o0, e %% - 0, M1
Al 2
p— 230 _ 2800 (2)
0.12
[10]
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