Given that

X = seczy+tany,

show that
d cos’
Z- =2 )
dx 2tany+l1
The functions f and g are defined by
f:x—>3x—4, xe R,
2
g:x— , xe R, x#-3.
x+3
(a) Evaluate fg(1). 2)
(b)  Solve the equation gf(x) = 6. “4)
Giving your answers to 2 decimal places, solve the simultaneous equations
¥ —x+2=0
In(x+3)-2y—-1=0 3)
(a) Use the derivatives of sinx and cos x to prove that
4 (tan x) = sec” x “4)
= .
The tangent to the curve y =2xtan x at the point where x = % meets the y-axis
at the point P.
(b)  Find the y-coordinate of P in the form km* where k is a rational constant. 6)
(a) Express 3cosx°+sinx° in the form Rcos (x — &)° where R>0
and 0 < <90, “
(b)  Using your answer to part (@), or otherwise, solve the equation
6 cos® x° + sin 2x° = 0,
for x in the interval 0 <x <360, giving your answers to 1 decimal place
where appropriate. 6)
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Figure 1

Figure 1 shows the curve with equation y = f(x). The curve crosses the axes at
(», 0) and (0, ¢g) and the lines x=1 and y =2 are asymptotes of the curve.

(a) Showing the coordinates of any points of intersection with the axes and the
equations of any asymptotes, sketch on separate diagrams the graphs of

W y=lfwl,
(i) y=2f(x+1). 6)
Given also that
fx) = 2x_—1’ xeR, x#1,
(b) find the values of p and g, A3)
(c) find an expression for f ). A3)
Turn over

© Solomon Press

C3a page 3



7. (a) (i) Show that
sin (x + 30)° + sin (x — 30)° = a sin x°,
where a is a constant to be found.

(ii) Hence find the exact value of sin 75° + sin 15°, giving your answer
in the form b6 . (6)

(b) Solve, for 0 <y <360, the equation

2 cot? y° + 5 cosec y° + cosec” y° = 0. 6)

P =5x*-9

8. f(x) =
) W +x-6

(a) Using algebraic division, show that

fx)=x"+4+

x+C’

where 4, B and C are integers to be found. 5)

(b) By sketching two suitable graphs on the same set of axes, show that the
equation f(x) =0 has exactly one real root. A3)

(c)  Use the iterative formula

1

xn+1:2+ P s
x,” +1

with a suitable starting value to find the root of the equation f(x) =0 correct
to 3 significant figures and justify the accuracy of your answer. S

END
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C3 Paper A — Marking Guide

1. (% =2 sec y X sec y tan y + sec’ y =sec” y(2 tan y + 1) = Zt:z;;vﬂ MI Al
y
dy _ ., dr _ cos’y M1 AL (4)
dx dy 2tan y+1
2. (@) :f(%): —% M1 Al
_ 2 _ 2
-y v M1 Al
.2 =6
3x-1
2=603x-1) M1
x:% Al (6)
3. ¥-x+2=0 = e¥=x-2
2y=1In(x -2) Ml
sub. = In(x+3)-In(x-2)—1=0 Al
In 23 = 1l
x—=2
x+3 _ Al
x=2
x+3=e(x-2) M1
3+2e=x(e—1) M1
x= Lf =491 2dp), y= %111(2“13 ~2)=0.53 (2dp) A2 8)
c— c—
d _ d (sinx
4 @ Lanp=2 (Cosxj
_ cosxxcosx—szinxx(—sinx) M1 Al
Cos™ X
2 22
_ cos“x+sin“x _ 1 :seczx Ml Al
COSZX coszx
(b) %:2xtanx+2x><seczx:2tanx+2xseczx MI Al
x:%,y:%,grad:2+n B1
Ly=2=2rme - %) M1
atP, x=0
Ly=2-12Q+m=-ir M1 Al (10)
5. (a) 3cosx+sinx=Rcosxcos &+ Rsinx sin &
Rcos =3, Rsin =1
w R=~3+12 =410 M1 Al
tan = 1, o=18.4 (3sf) M1 Al
. 3 cos x° + sin x° = /10 cos (x—18.4)°
(b))  6cos’x+2sinxcosx=0 Ml
2 cos x(3 cos x + sinx) =0 Ml
cosx=0 or 3cosx+sinx=\/ﬁcos(x—l8.4)=0 Al
x=90,270 or x—18.4=90,270 B1 M1
x =90, 108.4 (1dp), 270, 288.4 (1dp) Al (10)
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(@) () v 4 (ii) VA
y=2 L
= y=4 M1 Al
OCON 00O
0 X M2 A2
x=1 p-1,0) R
0] x
x=0
) y=0=22-1=0=>x=1 ~p=1 M1 Al
x=0=y=1 ..¢g=1 Bl
© y= 2x‘11, yx—1)=2x—1 Ml
e
xy-2)=y—1, x=2=L M1
y=2
L) = 2 Al (12)
x—=2
(a) (i) LHS = sin x cos 30 + cos x sin 30 + sin x cos 30 — cos x sin 30 MI Al
=2 sinx cos 30 = /3 sinx [a:x/g] Al
(i) letx=45, sin75+sin15 = 3sinds = 3x - = 46 M2 Al
()  2(cosec’ y— 1)+ 5 cosec y + cosec’ y =0 Ml
3 cosec’ y+ 5 cosec y—2 =0, (3cosecy—1)(cosecy+2)=0 Ml
cosecy=-2 or % (no solutions) Al
siny = —7
y =180+ 30,360 - 30 B1 M1
y =210, 330 Al (12)
@ X0+ 1
x2+x—6) R A e )
4 3 2
R S M1 Al
x>+ O0x - 9
¥+ x - 6
- x -3
6 P [ Al
X" +x—-6
R ok ) N L BN P [4=1,B=-1,C=-2] M1 Al
(x=2)(x+3) x=2
() y4
)
y=x+1 B2
o \ X
fr)=0= x*+1= 12 , graphs intersect once .. exactly one real root Bl
e
() eg x=3 x=2.1,x=2.1848,x;=2.1732, x4 =2.1747 M1 Al
. root=2.17 (3sf) Al
f(2.165) =—-0.37, f(2.175)=0.016 M1
sign change, f(x) continuous .". root Al 13)
Total (75)
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