Dr. Faisal Rana www.biochemtuition.com faisal.rana@biochemtuition.com

Review EXxercise

a On the same set of axes sketch the Sketch, on separate diagrams, the graphs of

graphsof y = [2x — 1| and y = |x — k|, ay=fx)+3 b y = [f(x)|
k> 1. c y = f(|x|).

b Find, in terms of k, the values of x for Show on each graph the coordinates of
which [2x — 1| = |x — k|. any maximum turning points.

9 a Sketch the graph of y = |3x + 2| — 4,
showing the coordinates of the points of e

. . . Y4 y = f(x)
intersection of the graph with the axes.
b Find the values of x for which
|3x + 2| = 4 + x. A
0 /1, 0 ¥
74 yB

M (2, 4)
The diagram shows a sketch of the graph
of the increasing function f.

The curve crosses the x-axis at the point
_s 0 \5' x A(1, 0) and the y-axis at the point B(0, —2)
On separate diagrams, sketch the graph of:

The figure shows the graph of y = f(x), ay=f'x) b y = f(jx])
-S<x<S5. cy=1{2x)+1 dy=3f(x-1).
The point M (2, 4) is the maximum In each case, show the images of the

turning point of the graph. points A and B.
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@ ror the positive constant k, where k > 1,

the functions f and g are defined by
f: x—In(x + k), x> —k,
g:x—1|2x — k|, x€R

a Sketch, on the same set of axes, the
graphs of f and g. Give the coordinates

of points where the graphs meet the
axes.

b Write down the range of f.

¢ Find, in terms of k, fg(%).
The curve C has equation y = f(x). The
tangent to C at the point with
x-coordinate 3 is parallel to the line with
equation 9y = 2x + 1.

d Find the value of k.

Y4 |
______________ o Y I
B/ ! C/
ONA /> 3 5 x

The diagram shows a sketch of the graph
of y = f(x).

The curve has a minimum at the point
A(1,-1), passes through x-axis at the
origin, and the points B(2, 0) and C (§, 0);
the asymptotes have equations x = 3 and
y =2

a Sketch, on separate axes, the graph of

iy = [fx)|
ii y=—fx +1)
iii y = f(—2x)

in each case, showing the images of the
points A, B and C.

b State the number of solutions to the
equation

i 3f) =2 i 2/fx)| = 3.
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(0) 3! x

e

The diagram shows part of the curve C
with equation y = f(x) where

_ -1y

f(x) = @=3)

The points A and B are the stationary
points of C.

The line x = 3 is a vertical asymptote to C.

a Using calculus, find the coordinates of
A and B.

b Sketch the curve C*, with equation
y = f(—x) + 2, showing the coordinates
of the images of A and B.

¢ State the equation of the vertical
asymptote to C*.

a On the same set of axes, in the interval
—m < 6 < m, sketch the graphs of

iy=cote iiy=3sin26.
b Solve, in the interval —7 < 0 < 7, the
equation

cot 6 = 3 sin 26.

giving your answers, in radians, to
3 significant figures where appropriate.
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The diagram shows, in the interval
—m < 0 < 7, the graph of y = k sec (6 — «a).
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The curve crosses the y-axis at the point
(0, 4), and the #-coordinate of its

w

g.

a State, as a multiple of , the value of a.

b Find the value of k.

¢ Find the exact values of 6 at the points
where the graph crosses the line
y = —2/2.

d Show that the gradient at the point on

minimum point is

the curve with 6-coordinate Z—g is 2/2.

a Given that sin? 6 + cos? 6 = 1, show that

1 + tan? 0 = sec? 0.
b Solve, for 0 < 6 < 360°, the equation
2tan?60+secd=1,
giving your answers to 1 decimal place.
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a express arccosx in terms of y.

b Hence find, in terms of # the value of
arcsin x + arccos x.

Given that
y=arccosx, ~l1<x<land Osy<m,

¢ sketch, on the same set of axes, the
graphs of y = arcsin x and y = arccos x,
making it clear which is which.

d Explain how your sketches can be used
to evaluate arcsin x + arccos x.

a By writing cos 36 as cos (260 + 6), show

that
cos 30 = 4 cos® 0 — 3 cos 6.
b Given that cos 0 = \g—z, find the exact

value of sec 30.

9 Given that sin (x + 30°) = 2 sin (x — 60°),

a Prove that sec*d — tan*6 =1 + 2 tan? 6.

b Find all the values of x, in the interval
0 < x < 360°, for which

sect 2x = tan 2x(3 + tan32x).
Give your answers correct to 1 decimal
place, where appropriate.

a Prove that

cot # — tan 6 = 2 cot 20, 0#”—7T.

2
b Solve, for —7 < 6 < 7, the equation

cotf—tan 0 =5,

giving your answers to 3 significant
figures.

a Solve, in the interval 0 < 6 < 27
sec #+ 2 = cos 0+ tan 0 (3 + sin ),

giving your answers to 3 significant
figures.

b Solve, in the interval 0 < x < 360°,
cot? x = cosec x(2 — cosec x),
giving your answers to 1 decimal place.

m Given that

. T ks
y =arcsinx, —1<x <1 and _§$y$§’

a show thattanx = 8 + 5V3.

b Hence express tan (x + 60°) in the form
a+ b/3.

a Given that cos A = 3 where
270° < A < 360°, find the exact value
of sin 2A.
b i Show that

COs (Zx + g) + cos (Zx - %T) = Cos 2x
Given that

y = 3sin?x +cos(2x+g)+cos(2x - g),

ii show that % = sin 2x G

18§ Solve, in the interval —180° < x < 180°,
the equations

a cos2x +sinx =1

b sin x (cos x + cosec x) = 2 cos? x, giving
your answers to 1 decimal place.

a Prove that

SN0, COS 0 _ 5 osec 20, 6% 90n°.
cos 6 sin 0
b Sketch the graph of y = 2 cosec 26 for
0° < 6 < 360°.
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c Solve, for 0° < # < 360°, the equation

sin § , cos 6 _
cos 6 sin 0

’

giving your answers to 1 decimal place.

o

@ a Express 3 sinx + 2 cos x in the form

Rsin(x+a),whereR>Oand0<a<7—T.

2
b Hence find the greatest value of

(3 sinx + 2 cos x)*.
¢ Solve, for 0 < x < 2, the equation
3sinx +2cosx =1,
giving your answers to 3 decimal places.

E

The point P lies on the curve with
equation y = ln(%x).
The x-coordinate of P is 3.

Find an equation of the normal to the
curve at the point P in the form y = ax + b,
where a and b are constants.

a Differentiate with respect to x
i 3sin?x + sec 2x,
ii {x + In(2x)}3.

Given thaty = Sxix—%(l))xzﬂ x# -1,
dy 8
b show thata = _(x ~ 1) G
Given thaty = In(1 + %), 4
a show that when x = —1n3, @y = %
b find the exact value of x for which
dy
ey_ =
dx
a Differentiate with respect to x
ixZ%e*+2
.. cos(2x?)
ii .
3x d
b Given thatx = 4 sin (2y + 6), find ay in

terms of x. Q

www.biochemtuition.com

faisal.rana@biochemtuition.com

Given that x = y%e”,
a find, in terms of , @

-2
b show that when y = 4, Sy

12

gl&

a Given thaty = (1 + x?), show that
b_v3 when x = V3.

de 2
b Given thaty = In{x + (1 + x?)}, show
that Y- 1
dx \,(1 + x2)

Given thatf(x) =x% ¥,

a find f'(x), using the product rule for
differentiation

b show that f"(x) = (x? — 4x + 2)e ™.

A curve C has equation y = f(x).

¢ Find the coordinates of the turning
points of C.

d Determine the nature of each turning
point of the curve C.

a Express (sin 2x + V3 cos 2x) in the form
R sin(2x + k), where R > 0 and
0<k<y

\

The diagram shows part of the curve
with equation
y = e 2 (sin 2x + V3 cos 2x).
b Show that the x-coordinates of the

turning points of the curve satisfy the
equation

7
N
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The curve C has equation
y = x2/cos x. The point P on C has

. T
x-coordinate 7 B
. . V2P
a Show that the y-coordinate of P is —-—

18 -

b Show that the gradient of C at P is
0.809, to 3 significant figures.

g, Chasa
maximum at the point A.
¢ Show that the x-coordinate, k, of A

satisfies the equation x tan x = 4.

In the interval 0 < x <

The iterative formula

Xpe1 = tan‘l(xi), X, = 1.25,

n
is used to find an approximation for k.
d Find the value of k, correct to 4 decimal
places.
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P

The figure shows part of the curve with
equation

m

T

The curve has a minimum at the point P.
The x-coordinate of P is k.

y=2x —1)tan2x, 0s<x<

a Show that k satisfies the equation
4k + sin 4k — 2 = 0.
The iterative formula
Xyi1 = 32 — sin 4x,), x5 = 0.3,
is used to find an approximate value for
k.
b Calculate the values of x;, x,, x; and x,,
giving your answers to 4 decimal places.

¢ Show that k = 0.277, correct to 3
significant figures.
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