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Try to answer every question.
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The functions f and g are defined by

fix>7x-1, xek,

g:x— i, x#2,xe R,
x—-2
(a) Solve the equation fg(x) = x.
“4)
(b) Hence, or otherwise, find the largest value of a such that g(a) = f '(a).
1)
(Total 5 marks)
_4x
X 45
(a) Find % , writing your answer as a single fraction in its simplest form.
“4)
(b) Hence find the set of values of x for which % < 0.
3)
(Total 7 marks)

(a) Express 2 cos 8 — sin 4 in the form R cos (6 + a), where R and a are constants, R > 0 and
0 <a <90° Give the exact value of R and give the value of a to 2 decimal places.

A

(b) Hence solve, for 0 <6 <360°,
2

200s9—sin0—1:

15.

Give your answers to one decimal place.
5)
(c) Use your solutions to parts (a) and (b) to deduce the smallest positive value of 6 for

which
2

=15.
2cos@+sin@—1

Give your answer to one decimal place.
2
(Total 10 marks)
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y = gx)

0 B X

Figure 1
Figure 1 shows a sketch of part of the curve with equation y = g(x), where
g(x) =4 -25, xeR.

The curve cuts the y-axis at the point 4 and meets the x-axis at the point B. The curve has an
asymptote y = k, where £ is a constant, as shown in Figure 1.

(a) Find, giving each answer in its simplest form,
(i) the y coordinate of the point 4,
(i) the exact x coordinate of the point B,

(ii1) the value of the constant £.

(6))
The equation g(x) = 2x + 43 has a positive root at x = a.
. . 1 1
(b) Show that « is a solution of x = Eln Ex +17 .
2
The iteration formula
Xn+1= lln(lxn +17j
2 \2
can be used to find an approximation for a.
(c) Taking x¢ =1.4, find the values of x;and x,. Give each answer to 4 decimal places.
2
(d) By choosing a suitable interval, show that a = 1.437 to 3 decimal places.
2

(Total 11 marks)
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(1) Find, using calculus, the x coordinate of the turning point of the curve with equation
s T
y=e"cosdx, —<x<=.
4 2

Give your answer to 4 decimal places.

(6))
(ii) Given x = sin” 2y, 0 <y < %, find % as a function of y.
Write your answer in the form
dy T
R cosec(gy), O<y=<<,
where p and g are constants to be determined.
(6))

(Total 10 marks)

Y rx =3+ Tx-6

X
flx) = X +x—6

, x>2, xel.

(a) Given that

¥+ =3+ 7x-6 B
> =x"+A+ ,
X +x-6 x—2

find the values of the constants 4 and B.
4

(b) Hence or otherwise, using calculus, find an equation of the normal to the curve with
equation y = f(x) at the point where x = 3.

(6))
(Total 9 marks)
(a) For —% <y< %, sketch the graph of y = g(x) where
g(x)=arcsinx, —-1<x<1.
2
(b) Find the exact value of x for which
3gx+1)+x=0.
3
(Total 5 marks)
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8.

(a) Prove that

2cot2x +tanx=cotx, x# X nel.
(C))
(b) Hence, or otherwise, solve, for -7 <x <,
6 cot 2x + 3 tan x = cosec’ x — 2.
Give your answers to 3 decimal places.
(Solutions based entirely on graphical or numerical methods are not acceptable.)
(6)
(Total 8 marks)

The amount of an antibiotic in the bloodstream, from a given dose, is modelled by the
formula

—0.2¢
x=De ",

where x is the amount of the antibiotic in the bloodstream in milligrams, D is the dose given
in milligrams and ¢ is the time in hours after the antibiotic has been given.

A first dose of 15 mg of the antibiotic is given.

(a) Use the model to find the amount of the antibiotic in the bloodstream 4 hours after the
dose is given. Give your answer in mg to 3 decimal places.

2)

A second dose of 15 mg is given 5 hours after the first dose has been given. Using the same
model for the second dose,

(b) show that the total amount of the antibiotic in the bloodstream 2 hours after the second
dose is given is 13.754 mg to 3 decimal places.

2)

No more doses of the antibiotic are given. At time 7 hours after the second dose is given, the
total amount of the antibiotic in the bloodstream is 7.5 mg.

(¢) Show that T=a In (b + é) , where a and b are integers to be determined.
e

C))
(Total 8 marks)

TOTAL FOR PAPER: 75 MARKS
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EDEXCEL CORE MATHEMATICS C3 (6664) — JUNE 2016 FINAL MARK SCHEME

Question Scheme Marks
1. (a)
2
fg(x) =—8—1 M1
x=2
_30—x
ox=2
Sets fg(x)=x SA—1=X
x—2 M1
=28=(x+D(x—-2)
= x> —x-30=0
=(x—6)(x+5)=0 dMl1 Al
=>x=6,x=-5 4)
(b) a=6 B1 ft
1
5 marks
Question Scheme Marks
’ @ Ax 2(@) 4(x2+5)—4x><2x M1 Al
. (a y= - |~
(x*+5)  \dx (x* +5)
- (dy) 20—4x*
el M1 Al
dx (x2 +5)2
“4)
2
(b) 079 022520 Critical values of +3 M
(x2 +5) 4
x<—/3,x>-/5 or equivalent dM1 A1l
3)
7 marks
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EDEXCEL CORE MATHEMATICS C3 (6664) — JUNE 2016 FINAL MARK SCHEME

Question Scheme Marks
3. (@ R=-5 B1
tana:%:a:26.57° M1 Al
3)
2 2
: =15=> =15
(®) 2cos@—sinf—-1 V5 cos(0+26.6°) -1
— cos(0+26.6°) = % = (awrt0.507) | M1 Al

0+26.57°=59.54°

= @ =awrt 33.0° Or

Al
awrt 273.9°
0+ 26.6° =360° —their'59.5°' dM1
= 0 =awrt 273.9°and awrt 33.0° Al
&)
(©) O — their 26.57° = their 59.54° = 0 =... M1
0 =awrt86.1° Al
2
(10 marks)
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EDEXCEL CORE MATHEMATICS C3 (6664) — JUNE 2016 FINAL MARK SCHEME

Question Scheme Marks
4. (a) (1) 21 Bl
(i1)
2% 55 2x _25 _ml % (%2 _ [ 2M1 A1, Al
4e 25=0=c¢ —4:>2x—ln(4j:>x—2ln(4j,:>x—ln( ?4 )
(iii) 25 Bl
)]
(b) 4e2x—25=2x+43:>e2x=%x+17 M1
:>2x—ln(lx+l7j:>x—lln(lx+l7j Al*
2 2 2
()
1 1
(c) xlzaln 5><1.4+17 =awrt 1.44 Ml
awrt X, =1.4368,x2 =1.4373 Al
(2
(d) Defines a suitable interval 1.4365 and 1.4375 M1
...and substitutes into a suitable function, e.g. 4e¢** —2x—68, Al
obtains correct values with both a reason and conclusion
()
(11 marks)
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EDEXCEL CORE MATHEMATICS C3 (6664) — JUNE 2016 FINAL MARK SCHEME

Question Scheme Marks
5. () y=e" cos4x:>(%j=cos4xx363x +e>* x—4sin4dx M1 Al
Sets cos4xx3e** +e** x—4sind4x =0=3cos4x—4sind4x=0 M1
1 3
= x =—arctan— M1
T4 4
= x=awrt 0.9463 4dp | Al
)
.. . dx )
(ii) x =sin 2y:>d—=2s1n2y><2cos2y M1 Al
Ly
Uses sin4y =2sin2ycos2y in their expression M1
dx . dy 1 1
& 2sindy =2 = == 4
O sindy = —— sindy 5 cosecd y M1 Al
(3)
(10 marks)
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EDEXCEL CORE MATHEMATICS C3 (6664) — JUNE 2016 FINAL MARK SCHEME

Question Scheme Marks
6. (a) x+3
x* +x—6)x4 +x°=3x*+7x-6
Xt —6x2
3x% +7x-6 M1 Al
3x” +3x-18
4x+12
4,3 2.2 _
X +x : 3x“+7x 65x2+3+ 4(x+3) M1
X +x—6 (x+3)(x-2)
.2
=Xx +3+(x—2) Al
“4)
b f'(x)=2x : MIAIfl
=Xk t
( ) (x_2)2
. . \ 4
Substitutes x =3 into f'(x=3)=2x3- > =(2) M1
(3-2)
Uses m =_%3) =[_%) with (3, £(3)) = (3,16) to form
equation of normal
y—16:—%(x—3) or equivalent cso | M1 Al
3)
(9 marks)
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EDEXCEL CORE MATHEMATICS C3 (6664) — JUNE 2016 FINAL MARK SCHEME

Question Scheme Marks
7. (a)
ﬂ‘
Correct position or curvature | M1
Correct position and curvature | Al
(2)
(b) 3arcsin(x+1)+ 7 =0 = arcsin(x +1) :—% M1
= (x+1)= sin(—%)
=>x=-1- ? dMI1A1
3)
Question Scheme Marks
8. (a) 2cot2x+tanx = +tan x B1
tan2x
2 2
E(l—tan x)+tan X M1
tan x tan x
= ! M1
tan x
=cotx Al*
4)
(b) 6cot 2x + 3 tan x = cosec’x —2 = 3cot x = cosec’x — 2
= 3cotx=1+cot®> x—2 Ml
= 0=cot? x—3cotx—1 Al
+ '
:>cotx=3_213 M1
= tanx = 2 =>x= Ml
3+V13 h
= x=0.294,-2.848, —1.277 ,1.865 A2,1,0
()
(10 marks)
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EDEXCEL CORE MATHEMATICS C3 (6664) — JUNE 2016 FINAL MARK SCHEME

Question Scheme Marks
9. (a) Subs D=15and ¢=4 x=15¢"%* =6.740 (mg) M1 Al
(2)
(b) 15777 +15¢ %% =13.754(mg) M1 Al*
(2)
() 15027 415027 =75 M1
15¢ 927 415¢ T =75
—0.2xT -1 —0.2xT 7.5
15e (I+te )=75=¢ =—" dM1
15(1+e™)
T=-5In L1 :51n(2+%) Al, Al
15(1+¢7") e
“4)
(8 marks)
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