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Given h(x)=3cos2x, find the value of H(EJI
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_3\/§
dy
Given ¥ :{41’—’1}12. find —.
dx
48(ax— 1)1
in 2 . . T
(a) Show that A cinxcos? x=sin®x , where 0<x<—,
2c05X 2

.jl- . ] :'T
(b) Hence, differentiate —sinxcos x,where 0<x< 5

2cosx
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Ans | (a) Proof (b) 3sin?xcosx
a
© S, Find *(8c05(41'+1)dx,
8
Ans | 2sin(4x + 1) +c
1
(a) Giventhat y=(x*+7)3 find L
S dx
o
AN
a
© R
S | (b) Hence find | _ Mk
- JAlxt+7
1 1
ANS | @) x(x2+7) 2 (b) 4(X*+T7)2+c¢
: T 3n
(a) Show that sin 2xtanx =1 — cos 2x, where 5 <x< ?

(b) Given that f(.r)= sin2xtanx, find f'(x).
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(@) Proof (b) f'(x) = 2sin2x or f’(x) = 4sinxcosx




The diagram shows part of the graph of y=acosbx.

The shaded area is 1]5' unit®.
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i
What is the value of Jﬁamsbx}dx?

Ans | ——
2

(a) Find J(Ecus!x+'l]dr.

(b) Show that 3cos2x+ 1= 4cosx — 2sin’x.
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(c) Hence, or otherwise, find J(Siﬂzx—EC(JSl x)dx‘.
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(@) gsin 2X+X+C (b) Proof (©) —%sin 2x—%x+c




A crocodile is stalking prey located 20 metres further upstream on the opposite
bank of a river.

Crocodiles travel at different speeds on land and in water.

The time taken for the crocodile to reach its prey can be minimised if it swims to a
particular point, P, x metres upstream on the other side of the river as shown in the
diagram.

20 metres
|t
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The time taken, T, measured in tenths of a second, is given by
T(x)=5v36+x" +4(20-x)
{a) (i) Calculate the time taken if the crocodile does not travel on land.

(ii) Calculate the time taken if the crocodile swims the shortest distance
possible.

{b) Between these two extremes there is one value of x vwhich minimises the time
taken. Find this value of x and hence calculate the minimum possible time.

Ans | (a)(1)10:40r 104 (ii))110r 110 (b) 9-80r 98 *answer acceptable in seconds or tenths of seconds*




A stunt performed by two members of a motoreyele display team requires them to
travel, at speed, at right angles to each other across the arena.

= Y

(2t—5,0)
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(0,1-10)

The positions of the motorcvelists, relative to suitable axes, t seconds after the
stunt begins, are (2t — 5, () and (0, ¢t — 10).

(@) Show that, at anv given moment, the distance, IJ), between them is given by

¥

D =~/5t"— 40t +125.

() Determine whether the distance between the motorcyvelists is increasing or
decreasing 5 seconds after the start of the stunt.
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Ans | (@) Clear Proof  (b) D'(5) =

> 0 = increasing .




Find [ (2x+9)’ dx.
A 10(2x+9)%+¢
Lo
< 1
| B 72x+9'+¢
=
<
C 10(2x+ Q)f’ +c
D 5 (Q2u+9°+c
Ans | D
. 1
What is the derivative of (4 — 0y ]3 ?
1 .
9/ A2
A (40 )
& i
2| B Lla—ox*)?
o -
ERT
N -1
C 2(4-9x*)?
1
D —18¢(4-0x%) 2
Ans | D
3 T
< | Given tthJ' (3x+4) 7 dx =2, find the value of 1.
- O 4
Q
Ans | t=15
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Acceleration is defined as the rate of change of velocity.

An object is travelling in a straight line. The velocity, © m/s, of this object,

t seconds after the start of the motion, is given by ©(t) = Bcos(2i — % ).
(a) Find a formula for a(t), the acceleration of this object, t seconds after the start

of the motion.

(b) Determine whether the velocity of the object is increasing or decreasing when
t=10.
(c) Velocity is defined as the rate of change of displacement.

Determine a formula for s(f), the displacement of the object, given that
s(t) =4 when t = 0.

(@ a(t)= —16sin(2t—%j (b) Increasing since a(10) >0 (c) c=8so s(t) = 4sin(2t—%j+8

Ans
_1 1
Find Hl - 6.&'} Tdx where x < s
1 _3
= (1-6x)2
o A i}[l 6x} +c
o 3
2| B 3(1-6x)T+ec
9
& 1 1
C —5{1—61'}1 +¢
1
B —3[]— 6.::"}3 +c
Ans | C
Given that y = sin(x” — 3), find —1
dx
o A sin 2x
o
—
o B cos 2x
9
&

C 2xsin(x*=3)

D 2xcos(x’—3)

Ans
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S | Given that rSsinEx dyv=—, 0<a<m,
o~ -t o
o
™
—
Q | calculate the value of a.
Ans | C
1
1V v where v L
I mdj{_lx - I)— dx where x> >
1 3
< | A F(2x-1)+e
H =
@4 | 1
— \TF
o B =(2x—1) ~+¢
" 7 (2x=1)
—
S { 3
C E(z.\-— 17 +c
L(re—1)2
D E(z.m— 1) 7 +c
Ans | A
If v = 3cos’x, find &2 .
dx
© .
o | A 12cos’xsinx
— -
o B 12cos'x
o 3
o C —12cos'xsinx
N
D —12sin’x
Ans | C
(a) The expression 3sinx — 5cosx can be written in the form Ksin(x+a)
where R>0and 0 € a < 2m.
% Calculate the values of R and a.
o
§ (#) Hence find the value of ¢, where 0 = ¢ < 2, for which
S z
~
j (3cosx+5sinx) dy =3,
]
Ans | (@R=V34,a=53 (b)t=07




Find j[l&:_+ +cosdx) dx.

2

A —:x_j —S5sinSx+¢
. 3
< 2 5.1 .
5 B —71'_J+ESII‘1L‘I.T+L"
Py 3
S
~ C —%1‘“3 +l,sin Sx+¢
D —%1_3 —3sind3x+¢
Ans | C
1
(a) A curve has equation y = (2x—9)2.
Show that the equation of the tangent to this curve at the point where x= 9 1s
=1,
y=3x
(h) Diagram 1 shows part of the curve and the tangent.
The curve cuts the x-axis at the point A.
_'},' &
o >
S O x
& v
S Diagram 1
o
~
Find the coordinates of point A.
(¢) Calculate the shaded area shown in diagram 2.
_'}' 'Y
x
Diagram 2
Ans | (@ y=x/3 (b)A(4:5,0) (c)4:5
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Given that flx)=(4— 3x%) * on a suitable domain, find f'(x).

| A —3x(4-3x)°
O ]
. 1 -=
O | B —=(4—6x) "
o 2
o 4
NCo24-3c7

D 3x(4—3x) °

Ans | D
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The graphs of v = fix) and v = g(x) are
shown in the diagram.

flx) = —4cos(2x) + 3 and g(x) is of the
torm g(x) = m cos(nx).

(@) Write down the values of m and ».

(h) Find, correct to one decimal

place, the coordinates of the

points of intersection of the two

graphs in the interval 0 € x <.

{¢) Calculate the shaded area.

Ans

@m=3,n=2 (b)y=13,1.3 (c)124
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What is the derivative of (x° + 4)%?

A (3x2+4)?
B %(x? +4)°

C  6x’(x® + 4)
D 203« + 47

Ans




(a) (1) Diagram 1 shows part of the
graph of v = f(x),where
f(x) = pcos x.
Write down the value of p.

x
™
g (11) Diagram 2 shows part of the i
o graph of y = g(x), where 34
§ g(x) = gsin x.
N .
Write down the value of ¢. Diagram 2
O X
=3 e

() Write f{x) + g(x) in the form kcos (x + @) where k> 0and 0 < a <§.

(¢) Hence find f'(x)+ g’(x)as a single trigonometric expression.

Ans | (@ p= v/, gq=-3 (b) 4Cos(x + 0-848) (c) -4Sin(x + 0-848)
5 d
o . 2 - ad
~ G that ¥y =v3x" +2, find —.
5o iven that v »
N
Ans | T(3x7 + 2y x 6x ( = 3x(3x* + 2)%)
N
o 2
'é o Find the value of ‘[} sin(4x + 1) dx.
N
Ans | 0-36
= A function f is defined by f(x) = (2x — 1)°.
8 8 Find the coordinates of the stationary point on the graph with equation y = f{x)
< and determine its nature.

Ans | point of inflexion at (%,O)
N

1 dv
2| Ify=——cos2x, x#0, find =,
~




Ans | =3+ 2 sin2w
—
o
Lo 8 Differentiate (1 + 2 sin x)* with respect to x.
&
4(1 + 2sin(x))
Ans | . ( 51:11(’@)_.
X 2cos(x) o
—i
Q- . . dy
3 8 Given that y = 3sin(x) + cos(2x), find ALy
S dx
~
Ans | 3cos(x)— 2sin(2x)
N 3
S o Find j Vax+1 dx.
8 0
5 1
o Q| Find JJ‘LF.
S 0(3x + 1)2
N
Ans
a
o L If f{x) =cos(2x) — 3sin(4x), find the exact value off'(ﬂ).
o0 6
&
Ans | 6= V3
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A function f is defined by f(x) = 2x + 3+ 18, w4

Find the values of x for which the function is increasing.

’ 18
Jx)=2- E
(x—4)

Ans fx)=0>x=1,7

fx)=0=x<1,x>7
= L .
§ g Find _[(cos(3x) - Sin(%x + l)) dx correct to 3 decimal places.
N ]

a=-0-868
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(¢) Find the derivative of the function f(x) = §—1°)*, x < 2.

2
(h) Hence write down J.x—1 dx.
8—x7)

=
w

@ =t -2

() —2(8—x) +¢
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Find the equation of the tangent to the curve ¥ = ZSin[x— %}at the point where
T
X ==

3
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y=~3x+1-%
~3
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A curve for which ? = 3sin(2x) passes through the point (15—2%, xﬁ).
x

Find y in terms of x.
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3 1 5
vz —=cos(2x) + -
3 2u:os( x) 4\3
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The graph of v = f(x) passes through the point (E 1).
9 b
If f(x) = sin (3x) express v in terms of x.
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1 7
3 1 cos(3x) + ‘

2000 P2
Q8

1
Given that f(x) = (5x — 4)7, evaluate f(4).
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. dy . P
Find d— given that y =+1+cosux.
x
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—%Sinx(l +cosx) °







