BHASVIC MoTHS
Al DOUBLES ASSIGNMENT 4A

1

The points A and B have coordinates (-2, —7) and (3, 8) respectively.

(a) Find the coordinates of the point at which the line through AB crosses the x-
axis.

The mid-point of AB lies on the line with equation y = kx, where k is a
constant.

(b) Find the value of k.
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Differentiate the following (remember to convert to the form ax™ + Sx™ first)

3x+2

@) =%

(b) 2

©) 5=
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Given

fx)=x-3)(x-2)(x-1)
The factors of f(x) are (x —3) and (x —2) and (x — 1)
It is also clear that f(3) = 0,f(2) = 0and f(1) = 0.

From this example we can infer that for any polynomial f(x), if an a can be
found such that f(a) = 0, then (x — a) is a factor of f(x)

Try subbing in factors of -6 to find the three factors of the function below
fx)=x3—-7x—6

Hence write f(x) in the form (x — a;)(x — ay)(x — a3)
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Find the equation of the normal to the curve at the point where x=1

(@) y = x?—3x
(b) y==
@ y="25

(d) Find the equation of the normalto y =3x? —x+1latx =0
(e) Find the equation of the normal to y = 2x + i at x = %

(f) Find the equation of the normalto y = x3 +x?atx =1
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A curve has the equation y = x + %,x + 0.

The point P on the curve has x coordinate 1.
(a) Show that the gradient of the curve at P is — 2.

(b) Find an equation for the normal to the curve at P, giving your answer in the
formy = mx + c.

(c) Find the coordinates of the point where the normal to the curve at P
Intersects the curve again

SHAMSNY H04 dV1




BHASVIC MoTHS
Al DOUBLES ASSIGNMENT 4A

6

Find the values of x from 0 to 2z inclusive of the following equations. Give the
answers in terms of m where possible, otherwise to 2d.p.

1
(@) tanx = NG

(b) sinx = 0.7
(c) cos (x + %) = %

(d) sin (x — %) =

1
(e) cosx = NG

(f) tanx = 0.2
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Find the values of x from 0 to 2x inclusive of the following equations, giving the
answers in terms of m.

(@) sin?x =

NI

(b) tan?x = %

(c) sin2x =
(d) tan2x = -1

(e) cos3x = ?

(f) sin3x = —1
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Solve the following equations on the interval 0 < x < 360

(a) sin(x —45) = \/;

(b) cos(—x) = 0.2

(c) tan(x — 180) = —/3
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Prove the following identities:

1
secx—tan x

(a) secx +tanx =

tan x sec x
(b)

=sinx
1+tan? x

() cotx + tanx = secx cosecx
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Prove the following identities: set out your proof correctly

(a)cos O + sinf tanf = secB

(b) sin®x(1 + sec?x) = sec?X — c0s?X

(C) sin 6 1—cos 6 _ 2sin 6
14+cos 6 sin@ =~ 14cos@
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4x+3 6x+1

Prove that the equation + = 3 has no real roots
2x—-1 2x+3
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The normals to the curve 2y = 3x3 — 7x2 + 4x, at the points O(0,0) and A(1,0),
meet at the point N.

Find the coordinates of N.

Calculate the area of triangle OAN.
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(a) Solve the equation 1 + tan?x = 3tanx — 1 ontheinterval -t <x<m

(b) Use the identity % = tan x to solve the equation v3cos x = sin x on the
interval 0 < x <2m

(c) Use the identity sin?x = 1 — cos ?x to solve the equation 3 — 3 cosx = 2 sin %x
ontheinterval 0 < x < 2m

(d) Solve the following equation on the interval 0 < 8 < 2 . Give exact answers.

sec?x+tanx—1=0
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(@) Giventhat f'(x) = }ll

1
f(x)=;

! (x+h2 SO show that £/ (x) = lim 1

50 X2+xh

(b) Deduce that f'(x) = — =
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1 - Answers

(a) line AB is 3x —y —1 =0 so coordinate is (% 0)

(b) k=1

NYNL3Y OL 4Vl




BHASVIC MoTHS
Al DOUBLES ASSIGNMENT 4A

2 - Answers

3 _1 _3
@ -x z2—x 2
2
_3
(b) —x"z+ x~2

1 3
() Zx2+-x72
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f)=(x+1(x+2)(x—3)
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@ x—3—y=0
(b) x —21y+146 =0
(c) x—7y+6=0
dx—y+1=0
(e) 2x—4y+11=0

(H x+5y—11=0
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1 7
(b) y=2x+7

© (63)
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mw 7T
(a) vy
(b) 0.78, 2.37
() 0,=,2m
2T
@ Z
(e) 2.19, 4.10

(f) 0.20,3.34
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mw 5m 7m 11w
a)_) ) )
6 6 6 6
mw 5m 7m 11m
b) Ay’ ) )
6 6 6 6
mw 5w 13w 177
C) ) ) )
12°12° 12 12
d) 3t 7m 11w 157
8’8’ 8’ 8
mw 11w 13w 23w 25m 357
e) ) ) ) ) )
18 18 18 18 18 18
) T 7t 111

2’6’ 6

)
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(a) 105°, 165 °
(b) 78.5°,2815°

(c) 120°,300°
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Proof
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10 - Answers

Proof
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11 - Answers

Proof
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12 - Answers

4 2

a) (z,—3)
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(a)-2.03,1.11, -2
R
(©) 0,5, 2m

(d) O’%’nl%) 27-[
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Proof
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