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1  The functions f and g are defined as follows, for all real values of x.

@

f(x) = 2sinx+3 cosx

gx)=e*—1
(a) Find fg(0). [2]
(b) Find gg(x). [1]
(¢) Solve the equation g_1 x) = %ln 5. [3]
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2 Find the values of k for which the curve y = x* o+ (4k—15) is completely above the x-axis. [4]

@

© UCLES 2023 0606/23/0/N/23



5
3 (a) Solve the following simultaneous equations.
@ 3log,x+2log,y =24

Slog,x—3log,y =2 [5]

(b) Solve the equation ——- = 512. [4]
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4  Find the exact value of f
3

@
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5  The curved surface area of a cylinder with radius » and height % is 2mrh.
A closed cylinder has radius »cm and volume 1000 cm?>.

(a) Show that the total surface area of the cylinder is 2 + &r()()cmz' [3]

(b) Find the value of » which makes this area a minimum. You should show that your value of » gives
a minimum for this area. [5]
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6 A particle travels in a straight line. Its displacement, s metres, from the origin, at time ¢ seconds, where
@ t>2,isgivenby s=In(4r—5)—1t.

(a) Find expressions for the velocity, vms ™!, and acceleration, ams 2, of the particle. [4]
(b) Find the time when the particle is at rest. [3]
(¢) Find the acceleration at this time. [2]
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DO NOT USE A CALCULATOR IN THIS QUESTION.
A

fo

7

@

75°

Py

(a) Given that the area of triangle ABC is 3+

(b) Hence find the exact length of AC.
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You may use the following
trigonometrical ratios.

I show that sin75° = \/6+\/§

sin 60° = V3 sin45° = Q

2 2
o1 o_V2
cos 60 =5 cos45° = >
tan 60° = /3, tan45° =1
_ J
4
[2]
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8 (a) Show that

@
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sinx cosx COSX

tanx—1 tanx+1  ginZy—cos’x
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sinx  cosx
tanx—1 tanx+1

(b) Hence solve the equation =1 for 0° < x < 360°. [5]
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12

A curve has equation y = xe™,

dy

(a) Find I

(b) Find the equation of the normal to the curve at x = 1.
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2
(¢) Use your answer to part (a) to find the exact value of f 2xe> dx. [5]
0
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10 (a) In an arithmetic progression the 5th term is 11. The 7th term is three times the 2nd term.
m Find the 1st term and the common difference. [4]
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(b) A different arithmetic progression (AP) and a geometric progression (GP) have the following
properties.

. The 1st terms of the AP and GP are both 3.

*  The 2nd term of the AP is the same as the 3rd term of the GP.
*  The 6th term of the AP is the same as the 5th term of the GP.
*  The common ratio of the GP is greater than 1.

Find the common difference of the AP and the common ratio of the GP. [6]
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