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1. Given that

here p is a constant, p # +1

use standard trigonometric identities, to find in terms of p,
(a) tan26°
(b) cosf°

7;:;:,56_ i5s @

(c) cot(0—45)°

@

)

oseful doble check. @

Write each answer in its simplest form. e;j— f“" (b)
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2. Given that
f(x)=2e"-5, xeR
(a) sketch, on separate diagrams, the curve with equation
() y=1fx
(i) y=[f()]

On each diagram, show the coordinates of each point at which the curve meets or cuts
the axes.

On each diagram state the equation of the asymptote.

(b) Deduce the set of values of x for which f(x) = |f(x)|

(¢) Find the exact solutions of the equation |f(x)| =2

@) o
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Question 2 continued
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3. g(0) = 4cos20 + 2sin26
Given that g(6) = R cos(28 — ), where R > 0 and 0 < a < 90°,

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

3)
(b) Hence solve, for —90° < 4 < 90°,
4cos260 + 2sin26 = 1
giving your answers to one decimal place.
>
Given that & is a constant and the equation g(8) = & has no solutions,
(c) state the range of possible values of . 5

Q)_4"<:as 20 + 25sin 20 = Kcos (-5-7(9-05)
_4_@ -2& +ZS:‘;n 2&9_ = /?:Ca's .2@;'0:0{ :/:/?;Sini&;fno(
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Question 3 continued

{9 Solve 4 cos 28 + 25028 = | .
 2E cqs (28 2637)

- c@st@ 26:57°) = __| -

. 24F

26 -2657° =77, +771°

26 =-5083°, J03-€7°

OCZJD’*@( @ﬁj‘e:: - 90° < > =< ?O_o

New rence = //y0,2437 J<?ch-2(s7)<(jc?..26 57°)
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4. Water is being heated in an electric kettle. The temperature, 8 °C, of the water ¢ seconds
after the kettle is switched on, is modelled by the equation

0=120—-100e*, 0<t<T

(a) State the value of @ when (=0
1

Given that the temperature of the water in the kettle is 70 °C when ¢ = 40,

(b) find the exact value of 4, giving your answer in the form E, where a and b are
integers. b

“
When ¢ = T, the temperature of the water reaches 100°C and the kettle switches off.

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

@)

69 ﬁ‘-’e sielth _(_7/361\ /_ . B=]2n-lv0 6‘%
SR/ < N
Mhea =0, &=120-J00e° |
| &=20°C 20 -
e _ _— - [ O it
b)&: 70°C phes F =405
— = ___.._)\.9:0___ :
o =120-100e — 5O
L A%e _
2-120 = —/00e [ ¢) fortt)
— 40\ _— S— =27
e = 54, | =20 =—lwe T

“9o0= ln(HZ) |- %?T-: an_g.g- _'
t4of=ln(2) |

y (’\ = n

A= In(2) _‘&_ZT’_ ((5) -

C)_ (=T phen G =I0°C

"0 = |120-/mwe
—(n2

Jo6 = 126/ lﬁ-r
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5. The point P lies on the curve with equation

x = (4y —sin2y)?

N

Given that P has (x, y) coordinates ( D, E) , Where p is a constant,

(a) find the exact value of p.

The tangent to the curve at P cuts the y-axis at the point 4.

(b) Use calculus to find the coordinates of 4.

a). (43 — Sin %)

Aéﬁ@) 4) )

_p =( 4 7 mZZ’C)Z R
-2 2
o = (2T = sin7)
o =(r — 0 )"
= 47° B

t‘?) 79;:7@»6 bo corve abt P
(4"5 - 5?/125)
= 4-5—_ §/n_2J

L -
x* = 47"4 '—J‘énzu_ _
L oah= d by d sindy
dx e dz
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Question S continued
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YA

y=17—x\

0

ey

Figure 1

=¥

Figure 1 is a sketch showing part of the curve with equation y = 2**! — 3 and part of the

line with equation y = 17 —x.
The curve and the line intersect at the point 4.

(a) Show that the x coordinate of A satisfies the equation

1

— In(20 - x)
In2

(b) Use the iterative formula

In(20 — x ) -
xn+1=T—1, x0_3

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

&)

3)

(c) Use your answer to part (b) to deduce the coordinates of the point 4, giving your

answers to one decimal place.
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Question 6 continued oy 3
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Figure 2

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

gx)=x*(1-x)e2, x>0

(a) Show that g'(x) = f(x)e™*, where f(x) is a cubic function to be found
3
(b) Hence find the range of g.
(6)
(c) State a reason why the function g~'(x) does not exist
(1)
: ~25
) j(ﬁc) ZC’K)CZ__
— 3} =L e
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— — =22
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8. (a) Prove that

sec24 + tan24 = S84+ s PP LY
cosA—sin A4 4
(5)

(b) Hence solve, for 0 < 8 < 2x,
sec 26 + tan20 = %

Give your answers to 3 decimal places.

)

AHS: seclA 4 ban 24 = /__ﬂ_qL_s;pZA
’ cus 2A cos ZA

= / + _._5{42/4 -
cos 24

= [/ + 2sinA cossA
cosPA — sn2A

@r:jé%_/ﬁz fgﬁhz%}‘:: _/ __ - 14
P - (cos A+ Sinh) (Con A — sink )
- = oA tsinh = RHS
A —s5inA )

b 1L e 29+ Land® = & B
 axBrsin O — -k S
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Question 8 continued

o5 &, Scind 5 Gos)
cff».@ 464‘33 S— — —

| 4+ B = O

"
C

b O = &

%cugi O=s®<277 & =-0. 32/752?/_%’47,3%/?3

E i .

r(g)ed‘:

O = 2.570 red, S/ redt

- ) | & YZ))

Leave )
blank

P 4 4 8 2 5 A 0 2 7 3 2

27

Turn over



PhysicsAndMathsTutor.com

9.

P

T

Given that k is a negative constant and that the function f(x) is defined by

(x = Sk)(x — k)
x? = 3kx + 2k?

f(x) =2 - x>0

x+k

a) show that f(x) =
(@ () = 2=

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

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

Justify your answer.

:2—-(‘2—-9_4’)_:&/‘:) -

=2 — (22— S4)
. (2 =2k)

_-_: C?c 2/«) Coc - £ 4)

2 - 2L
D o e — ?.;_é:/f_
i Y. S R
x4k -
x—2) ) _

o) =7 (x-tk) (x-4) S
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Question 9 continued
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