1.  Solve the equation

3cosec 8°+8cos 8°=0

for @ in the interval 0 < 8 <180, giving your answers to 1 decimal place. (6)
2.  The functions f and g are defined by
fix—>1l—-ax, xe R,
gix—>x +2ax+2, xe R,
where a is a constant.
(a) Find the range of g in terms of a. A3)
Given that gf(3) =17,
(b)  find the two possible values of a. “4)
3.  (a) Solve the equation
In(Bx+1)=2
giving your answer in terms of e. A3)
(b) Prove, by counter-example, that the statement
“In (3x* + 5x+3) 2 0 for all real values of x”
is false. 5)
4. A curve has the equation x = y\/1-2y.
(a) Show that
o2y ©)
dx 1-3y
The point 4 on the curve has y-coordinate —1.
(b)  Show that the equation of tangent to the curve at A4 can be written in the form
Bx+py+g=0
where p and ¢ are integers to be found. 3
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5. (a) Sketch the graph of y =2+ sec (x — %) for x in the interval 0 <x <2m.
Show on your sketch the coordinates of any turning points and the equations
of any asymptotes. Q)
(b) Find, in terms of &, the x-coordinates of the points where the graph crosses
the x-axis. 5)
6. Y A
3,6)
0,4)
y =1(x)
(_% ) O) @ X
Figure 1

Figure 1 shows the curve y = f(x) which has a minimum point at (—% , 0),
a maximum point at (3, 6) and crosses the y-axis at (0, 4).

Sketch each of the following graphs on separate diagrams. In each case, show
the coordinates of any turning points and of any points where the graph meets
the coordinate axes.

(@ y=1(|x] 3

(b) y=2+1f(x+3) )]

© y=3f(=x) C)]
Turn over
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4x 3 15
2x=5  2xX—Tx+5’

7. f(x)y=1+ xe R, x<I.

(a) Show that

3x+2

fix) = 1 »)
(b)  Find an expression for the inverse function f ~'(x) and state its domain. Q)]
(¢) Solve the equation f(x)=2. ?2)

8. A curve has the equation y=x’ — J4+Inx.

(a) Show that the tangent to the curve at the point where x =1 has the equation

Tx—4y=11. )]
The curve has a stationary point with x-coordinate ¢.
(b) Show that 0.3 < x<0.4 3
(c) Show that ¢is a solution of the equation

x=L(4+Inx)* )

(d) Use the iteration formula
_1
Xp+1= %(44‘ lnxn) 4

with xo = 0.35, to find xy, x», x3 and x4, giving your answers to 5 decimal places. (3)

END
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C3 Paper F — Marking Guide

,i =—-8cos @ M1
sin@
3=-8sin @ cos @ =—4sin26 M1
sin26 = -3 Al
26 =180 + 48.590, 360 — 48.590 = 228.590, 311.410 Ml
6 =114.3,155.7 (1dp) A2 (6)
2. (@) g)=@x+al-da+2 MI Al
g 22-d Al
()  gf(3) =gl -3a)=(-3a)*+2a(l —3a)+2 Ml
“ 1-6a+9a>+2a—6a"+2=7, 3a°—4a—-4=0 Al
(Ba+2)a-2)=0 M1
a=-2.2 Al @)
3. (@ 3x+1=¢ Ml
x=1@E-1) MI Al
(b))  consider In(3x*+5x+3)>0
= 3 +5x+32>1 Ml
3 +5x+220
Gx+2)x+1)=0 -17=2 M1
x<-1 or x2= —% Al
L if(eg) x= -3, InBx’ +5x+3)=In 13 =-0.0645... Ml
woif x= —%, In(3x*+5x+3)<0 .. statement is false Al 3
dx _1
4.  (a) o =1x 1-2y +yx 1(1-2y)72 x(-2) Ml Al
ly
— [1_2 _ Y — (1=-2y)-y — 1-3y Ml
SN[ TN (s TN
L& -2y MI Al
dx dy  1-3y
(b) y:—l,x:—\/g,grad:% 3 Bl
oy tl= B3+ A3) M1
4y+4=3x+3
Bx—4y-1=0 [p=—4,g=-1] Al ®)
5. (a) y A
i i
[} [}
: (71': 1) :
(=, [
(%,3)i 6 | R
0 ;/ \; x M2 A3
(b)) 2+sec(x—2)=0, sec(x—Z)=-2, cos(x—ZL)=-1 Ml
— — 2 4
xoEom-fomafo X BIMI
x=32 3 A2 (10)

6 2
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(@ V4
(_33 6) (35 6)
0,4)
0 X B3
(®) YA (©) y
0, 8) (=3,3) (0,2)
0) X M2 A2
(_%72) _
0 X M2 A2 (11)
4x 15
= + —_
(a) f(x) ! 2x-5 (2x-5)(x-1) Bl
2
_ 2x"=Tx+5+4x(x-1)-15 M1 Al
(2x=5)(x—1)
2
_ 6x"—11x-10 _ (Bx+2)(2x-5) _ 3x+2 M1 Al
2x=5)(x—1) (2x=5)(x=1) x—1
() y=3”12, yxr—1)=3x+2 M1
—
x(y=3)=y+2 M1
x=2*2
y-3
L) = X2 Al
x=3
fx) = M 3+ il M1
e
x<l ..f(x)<3 . domain of f '(x) is x e R, x<3 Al
(¢ fx)=2 = x=f"'Q2)=—4 M1 A1l (12)
@ Yoo L@+inx)? xtae- L M1 Al
dx 2xJ4+1Inx
x=1, y=-1, grad:% Al
. y+1:%(x—l) Ml
4y+4="Tx-17
Tx—4y=11 Al
1
P: 2x- —— = M1
ﬂ)) 5 o 2xv4+Inx
1
let f(x)=2x—- ———, f(0.3)=-0.40, f(0.4)=0. Ml
et flx)=2x e (0.3) =—0.40, (0.4)=0.088
sign change, f(x) continuous .'. root Al
1 _ _ 1
© 2 2x\4+1Inx 0 = 2 2x\4+1Inx
2 1 =1 2
X N/ 7 (4+1nx) M1
L@+nn 7 = L@+inn™ Al
(d)  x;=0.38151,x,=0.37877, x3 = 0.37900, x, = 0.37898 (5dp) M1 A2 (13)
Total (75)
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