BHASVIC MaTHS
Al DOUBLES ASSIGNMENT 15A

1

Solve the following equations on the interval 0 < x < 2m

(@) sin3x = —1

1

oreos(3) = &

31T

(c) tan (x + 7) =—-14
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Solve the following quadratic inequalities:
(@) x*—3x—10<0
M) x*+7x+12=>0

(€) 2x —4x2+6 <0
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Prove the identities

( ) sin 6 1-cosf __ 2siné
1+cos 0 sin@ =~ 1+4cos#

(b) tanx + cotx = secx cosec x

sin 6 sinf _
(C) 1-cos 6 - 1+cos 6 = Zcotd
cot? x—1
(d)cot2x =
2 cotx
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Simplify the following expressions
x?>—8x+15 2x?%+ 6x

x2—9 ><(x—S)2

x% + 3x
3x + 2

1 1 _ 6x
x—3 x/ x%2-9

+~ (x + 3)
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Assuming standard results for sin x and cos X, prove that:

) . . 1
(a) The derivative of arccos x is — —
1

2

(b) The derivative of arctan x is
1+x
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The figure above shows the graph of the curve C with equation
y=+x, x>0

The point P lies on C where x = 4.

The straight line L is the tangent to C at P.

(a) Find an equation of L

The finite region R, shown shaded in the figure above, is bounded by the curve
C, the tangent L and the x axis.

(b) Find the exact area of R
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The curve C has equation y = O<x<m

cos x sin x’
ind &

(a) Find ™

(b) Determine the number of stationary points of the curve C.

(c) Find the equation of the tangent at the point where x = g giving your answer

in the form ax + by + ¢ = 0, where a, b and c are exact constants to be
determined.
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(a) [ 8cosec?x dx

(b) [ 4 cos (% x) dx

(c) [ —2sec4xtandx dx
(d) [ cosx sin® x dx

(e) [ sin® x dx

(f) [ tan® x dx
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6
1 mD@xr))’ X

Given that f(x) = — >1,

4
(a) Prove that f(x) = vy

(b) Find the range of f
(c) Find f~1(x) and state its domain

(d) State the range of f~1(x)
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Find the gradient of each curve at the given point

a) x> +3y?2=7at(2,-1)
b) 2x3—vy3=—-6at(1,2)
c) cosx +siny = 0at (0,m)

d) tanx +tany = 2 at (%,%)
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The diagram shows a part of the curve with equation y = % +x—-5

& ..\".\. | | 4

a) Show that the curve crosses the x-axisatx = 1 and x = 4
b) Find the exact value of the shaded area. Give your answers in the form p —
4 1n q, where p and g are rational numbers
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(@) Show that sin(A + B) + sin (A — B) = 2sin Acos B
(b) Hence, solve the equation sin (x + g) + sin (x — %) =3cosx,0<0<m
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The graph of
_ X—a
Y= X+ 2
Has a gradient 1 at point (a, 0) and a # —2. Find the value of a
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Let f(x) =In(x—1)+1In3,forx > 1

a) Find f~1(x)

Letg(x) =e*forx € R

b) Find gf (x) giving your answer in the form ax + b, where a, b, € Z. Find the
domain and range of gf (x)
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Complete this old spec paper

https://www.madasmaths.com/archive/iyeb practice papers/cl practice pape

rs/cl q.pdf
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T 7t 11w
PPy

(b) 2

(c) 0.62, 3.76

NYNL3Y OL 4Vl




BHASVIC MaTHS
Al DOUBLES ASSIGNMENT 15A

Answers - 2

@—-2<x<5
(b)x <4orx=>-3

(c)x<—-1lorx>3/2
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Proof
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dy

(@) (a) Let y = arccosx = cosy = x = =~

dy 1 1 1

dx  siny  Ji-cos2y  Vi-x

= —siny

(b) Let y = arctan x
Then, tany = x

dy 2

— = SeC

dx y

dy _ 1 _ 1 1

dx  sec?2y 1+tan?y  1+x2
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(a) 7x +1

(b) 2
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1 1

(a) -

cos?2x sin?x

(b) 2

(€) 24x — 9y +12v/3 —8m =0
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(a)

(b)

(c)

(d)

f)

—8cotx + ¢
. (1
85u1(5x)-+c
1
——Esec4x-+c
1 .
—sin*x + ¢
4
1 1 .
-x —=-Ssin2x + ¢
2 4

tanx — x + ¢
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(a) Proof
(b)0 < f(x) <3
(c) f1(x) = 42;;,0 <x< g (= the range of f)

(d) f~1(x) > 1 (= the domain of f)
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(@3
(b)>
(c)0
(d) -1
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15, (8
2 "3
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(a) Proof

(b) 2
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(a)a =—1
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@f @ =5+1
(b)gf(x) = 3x — 3, domain x > 1 range gf(x) > 0
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(a) https://www.madasmaths.com/archive/iygb practice papers/cl practice|p
apers/cl g solutions.pdf
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