
hteo : p, wherc p is a constant, p I +1

use standard trigonometric identities, to find in terms ofp,

(a) tan2e'

(b) cos d"

(c) cot(d - 45)"

Write each answer in its simplest form.

(2')

a)

(2)
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Given that

f(x) = 2.'- 5, ;relR

(a) sketch. on separate diagrams' the curve with equation

(i) y: f(x)

(ii) y = lf(x)l

On each diagram, show the coordinates ofeach point at which the curue meets or cuts

the axes.

On each diagram state the equation of the asymptote'

Deduce the set of values of r for which f(-r) = lf("tr)]

Find the exact solutions of the equation lf(x) | : 2

(b)

(c)

2t

(6)

(1)

(3)

?5 :) e7'2's
p=[nz'S

alzT 162.S

te}'-) '-z
L<7 r%

LL = l'5

1= \n ('5
--

415

cis

{lot'?-\
- --: --: -- - o^sg+rjr-S

1tr

2*'s = 2-

z* --+
er--g s

:c= \Yr3'S.--Z

b)

t(,'s)o)

C) lt(>c)\=L
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3. g(0): 4cos20 + 2stt20

Given that g(d) = R cos(20 - a), where R > 0 and 0 < a <90",

(a) find the exact value of R and the value of a to 2 decimal places'

(b) Hence solve, for -90o < 0 < 90o,

4cos20+2sin20:1

giving your answers to one decimal place.

Given that k is a constant and the equation g(d) : ft has no solutions,

(c) state the range of possible values offt'

(3)

(s)

(2)

5) z.ns-Gt i.:ee'-LbED =1-

.r
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4. Water is being heated in an electric kettle. The temperature, d oC, of the water , seconds

after the kettle is switched on, is modelled by the equation

0=120-100e-11, 0<r<7

(a) State the value of I when r : 0
(1)

Given that the temperature of the water in the kettle is 70"C when l:40,

(b) find the exact value of ,1, giving your answer in the form hra, 
where a and b

integers. h

When l: f, the temperature of the water reaches 100oC and the kettle switches off.

(c) Calculate the value of 7 to the nearest whole number.

are

(4)

(2\

_d_9.L0: IZO - [d0Cr) .Zo"
'r-

1s -- =)

t*A\r = ln(*) 5) /!*' = - \rt
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The point P lies on the curve with equation

a=(4y-sin2y)2

Given that P has (x,y) coordinatet [r, *) , where p is a constant,
\- 2)

(a) find the exact value ofP.

The tangent to the curve at P cuts the y-axis at the point l.

(b) Use calculus to find the coordinates ofl'

(1)
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6.

Figure 1

Figure 1 is a sketch showing part of the curve with equation I : 2r+1 3 and part of the

line with equation y : 17 - x.

The curve and the line intersect at the point l.

(a) Show that the x coordinate ofl satisfies the equation

1n(20 - x)

ln2

(3)

(b) Use the iterative formula

,,-, = lr9!={i - t. xn -'3
|n2

to calculate the values of .r,, x, and.r:,, giving your answers to 3

(c) Use your answer to part (b) to deduce the coordinates of the

answers to one decimal Place.

decimal places.
(3)

point l, giving your

(2)
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a[L )t :-f-.-3= :2 29:DL=2- ^ . ^ 1ae,+.]

---t) tn (2a:1)-=--IO2-
,> \^ (tc.--c\ = E+DlnL

--E)r ={-\ --t+!==)

X, =?.QgiL- ?c^-> 3.olos ---

- - --A(j'rIS-R-
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7.

Figure 2

Figure 2 shows a sketch of part of the curve with equation

g(x) = x2(1 - x)etr' x)o

(a) Show that g'(x) = f(x)ea"where f(x) is a cubic function to be found'

(b) Hence find the range of g'

(c) State a reason why the function g1(x) does not exist'

(3)

(6)

(1)
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(a) Prove that

sec2A +.tan2A - cos A + sin A. 

'
cos ,4 - sin -4

(b) Hence solve, for 0 { 0 <2tt,
1

sec20+lan20=-

Give your answers to 3 decimal places'

X ( C.rA..S,t!

,: bo r.9 = -t
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g. Given that fr is a negative constant and that the function f(x) is defined by

f (x) = , - G,- s!-)G 
-k) , x ).- o

x--5KX+ZK

(a) show that l(x) - x + k
x -2k

(b) Hence find f '(r), giving your answer in its simplest form'

(c) State, with a reason, whether f(x) is an increasing or a decreasing firnction'

Justifu your answer.

(3)

(3)

(2)

, .-.,1b) u=X,tL. v=r-ztr vu'-t^{'

( *- zt'.)t t > +""'- '

PMT
Mathematics · 2015 · May/Jun · Paper 3 · QP




