,.E ! 1 leferentlaie with respect to x, giving your answer in its simplest form, 1
_#

(a) x*In(3x)

(C)
(b) sm4x 5
Q) ‘3-‘-’- TV __d_.:ﬂ_ ERVIVAP N L VA bk;l’l | v = ln(3x)
__________________ -+ P a=2x vi=>:z1
e X
oy A s — e . e & 1
e —a(:?a = 29 \n(3x) o I

w S vEXT
e i W'=losbx Vv -31

S g\_g . x 3 (os G 235w L o 4 (os e - - 3Sun X
dx T e I ~\




)

yll

P( 3,0)

.

02, -4)

Figure 1
Figure 1 shows the graph of equation y = f(x).
The points P(=3, 0) and Q(2, —4) are stationary points on the graph.

Sketch, on separate diagrams, the graphs of

(a) y=3l'(x+2) 3 — -2
(RS

(b) y=|f(x) ' i bo vAe
; P

On each diagram, show the coordinates of any stationary points.

| b))
A t

(-5,0) |

?

=V

('1, '-l')

PMT:

(&)

3)

(0 ,-'IZ) | C"’S; o)

V




2 . . . . . . .
3. The area, 4 mm~, of a bacterial culture growing In milk, 7 hours after midday, is given BRMT

A=20e", 120
(a) Write down the area of the culture at midday. & =0 A-_—_ 20
T (1)

(b) Find the time at which the arca of the culture is twice its area at midday. Give your
answer to the nearest minute.
)

b 9_7@6 WSt 5 In2=1St 2 L=0162.

i



4. The point P is the point on the curve x = 2 tan(er %J with y-coordinate %

Find an equation of the normal to the curve at P.

PMT




PMT
5. Solve, for 0 <A< 180°,

2cot? 30 =7 cosec30—5

Give your answers in degrees to 1 decimal place.

Sinz  Sw* Swn”

o 2Cosec” 30 -2 = Flosec 36 -5

> 2(osec’30 -F(osec3S+3 =0

> (RGsec30 - Gosec3®-3) =0

- Slﬂ39 - 'L o S\f\ 36 =
Mo Solokions )

-
3

e

spe 2 36 =S ()

5 30 - 1A%, 160 53, 33947 52053
2. 0-65,53:5%126-5°% 133-5
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6. f(x)=x2—3x+2cos(§x), 0<x<nm

(a) Show that the equation f(x)=0 has a solution in the interval 0.8 <x< 0.9

(2)
The curve with equation y=1(x) has a minimum point P.
(b) Show that the x-coordinate of P is the solution of the equation
3+sin(ix
_3esin(x)

- 4)

(¢) Using the iteration formula

find the values of x,, x, and x;, giving your answers to 3 decimal places.

)

(d) By choosing a suitable interval, show that the x-coordinate of P is 1.9078 correct to 4
decimal places.

&)

a) £(0-8)=0-082 ) Chanoe of Sign = (oot \res
£(0:Q)=-0-08% ) hetween G-F and O-

B Min pot 2 £/(x)<0 .2 29¢-3-Sin($x)=0

9 2xBaSa(dd) o a - BSMED

€) Ao=2 ; X,=)A2\ ; X,=1410 ; X3=)908

&) £/(1-90335) =-0-000W -

_change o, Sign D £Ux) =0 uhen X
_1s betureen. 1-A0OFAS aand |-AA0FES

o= 038 (kdp)




7. The function f is defined by PM

3(x+l) R

fix—>— ;
2x"+T7x—4 x+4

(a) Show that f(x): 2 l :
T 4
(b) Find {7'(x)
3
(c) Find the domain of '
(1)
g(x)z ln(x+ 1)
(d) Find the solution of 1'g(x) = %, giving your answer in terms of e.
4)

YT M T S ot & € 3 B o2

I (m) @f"‘f)%ézx Lz;zp\)(wcﬂ-)

:I+‘°r B
(z:r_—t)(:ii’c) 220\

o : "(17

b):x_ ZJO—-\ _____-)_23 \ _.._L_ =) 23 ".-._—--H ) :j i
C) dQMW\O\ £ (‘x) rar\cJQ o‘r(‘(x)

“:‘
|

A X# 3
(‘o\nje, J 2x-\ Wp\d@,

______7_("& e o £(x) wo
PPN =TI

.
T
~N
"~
i

Ea
POon
N
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8. (a) Starting from the formulae for sin(4+B) and cos(A4+B), prove that

tan A +tan B

tal](A-‘rB):] T

(b) Deduce that

T 1+ yJ3tan @
tan| @+ — 6 -
. A an (3)

i e, for 0<
(c) Hence, or otherwise, solve, for 0 <O <

1+V3tanf = (N’3—tan8)tan(?r—9)

Give your answers as multiples of 7.

(6)

a) bom (A+R) = SL(\(M@ - SinAlos® + GsASink
o Cos(AR)  (CoshCos® -Sin A—Slne_

_ SinAcos@ 4- Cosfsin -—) tanA + tang

o CosAC &  CoshcesB
_ S"\A—s;r\e,— l" mf\}(&:aﬂi

b) tﬂﬂ (Q-p-E) = b“\g +{I\‘E\6%) ....... . b«n&* ___C

- EW\S @“(QL [—- sk -\-o.vx&C

= 3banb-+t
3 —kond 2=

.

o

‘“

5 fan (eT z;g- - ﬁ e er) tar\(tc—g3

2. boan (64T )= b_n_(_._w_—_&) 5 b+E=-T-®
S  sabegw
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____________ 1B = %1\') ‘),éff_‘. 5 1‘Hr
l?_ =
' ‘bnnﬁ:-o o _
alk

——

Jmn(rr-e) {:nnTr- b - -tn® __gab

 xoeMbed |
5 1+ fand = (B o) x-ton&

3 1+ 300 - -\l + ton D

??_____’can_."erfzﬁtmﬁ—\ =0 _ -
3 b= 2% = S(Z& Pe) - 234 (3 E2
B = tan” ‘( \ri+z) 5 B=3T o
St (62) 5 oy BT

o o =

(






