2. Acurve C has equation

y=e"tanx, x¢(2n+1)§.

(a) Show that the turning points on C occur where tanx=-1.

(b) Find an equation of the tangent to C at the point where x=0. ’
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1. (a) Find the value of gx}_{ at the point where x = 2 on the curve with equation
y = 2N(5x - 1).
(6)
(b) Differentiate szz X with respect to x.
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4. Find the equation of the tangent to the curve x = cos(2y+m) at (0,%).

Give your answer in the form y = ax + b, where @ and b are constants to be found.
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f(x)=3xe" -1 ; r'
The curve with equation y = f(x) has a turning point P.

(a) Find the exact coordinates of P. |

The equation f(x) = 0 has a root between x = 0.25 and x = 0.3
(b) Use the iterative formula
X, =t
n+l 3
with x, = 0.25 to find, to 4 decimal places, the values of x,, x, and x..
3)

(c) By choosing a suitable interval, show that a root of f (x) =0 is x = 0.2576 correct to
4 decimal places.
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4. (i) Giventhaty= M, find d_y
% dx
)
ik dy 1
(i) Given that x = tan y, show that —= B
dx 1+x
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d(secx)

7. (a) By writing secx as , show that =secxtanx.
cosx dx
3)
Given that y = e* sec3x,
dy
b) find —.
(b) fin &
C))
The curve with equation y = e sec 3x, —%< x <ig—, has a minimum turning point at
(a, b).
(c) Find the values of the constants ¢ and b, giving your answers to 3 significant
figures.
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Question 7 continued
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7.  The curve C has equation
_ 3+sin2x
2+cos2x

(@) Show that
d_y E 6sin2x+4cos2x+2

dx (2+cos2x)?
@
(b) Find an equation of the tangent to C at the point on C where x = %
Write your answer in the form y = ax + b, where a and b are exact constants.
O
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Given that

d :
- —(cos x) =—sin x,
dx

(a) show that i— (sec x) = sec x tan x.

Given that

(b) find g in terms of y.
dy

(c) Hence find % in terms of x.

Q)

x = sec 2y,

@)

)

(Qec_x)

duc

TOTAL FOR PAPER: 75 MARKS
END

(L)

T a (ch;c)_'
o

- -
= -*(C_CS)L) | =g

—
@c 30

= (Ce.f\)( fecX
_________________—--—y

= Sih7\
—a—-"'—-"_'-—____-

(Ce0 (cosn)

G) ¢ T Secln

Aot

e

A

_‘Lk o rlvk Se(_l"\






CR Daw 2012

Leave
blank

1. Differentiate with respect to x, giving your answer in its simplest form,

_‘ (a) x*In(3x)
; “)

sin 4x
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4. The point P is the point on the curve x = 2tan ( y+ %) with y-coordinate e

Find an equation of the normal to the curve at P.
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3. A curve C has equation
y=x%".

(a) Find % using the product rule for differentiation.

(b) Hence find the coordinates of the turning points of C.
. dYy
¢) Find —.
© dx”
(d) Determine the nature of each turning point of the curve C.
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(a) Differentiate with respect to x,

(i) e¥(sinx+2 cos x),

(i) ¥’ In (5x +2).

2 —
Given that y = lvc—+61ril’ x#-1,
(x+1)
(8) show that & = 20
dx (x+1)

2 2
(¢) Hence find i—f and the real values of x for which 3.2 =_13

dx? 4
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. Rabbits were introduced onto an island. The number of rabbits, P, ¢ years after they were
introduced is modelled by the equation

P=80e, teR t>0

(a) Write down the number of rabbits that were introduced to the island.

(L

(b) Find the number of vears it would take for the number of rabbits to first exceed ‘
1000. !
2)

(¢) Find o

(d) Find P when %—fi = 50.
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4. (1) Differentiate with respect to x

(a) x’cos3x
(3)
In(x* +1)

x*+1 (4)

(b)

(11) A curve C has the equation
P Ty, g%, g3 0

The point P on the curve has x-coordinate 2. Find an equation of the tangent to C at
P in the form ax+by+c =0, where a, b and c are integers.
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Question 4 continued
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A curve C has equation
3

Sy 5
5317 B

¥
The point P on C has x-coordinate 2.

Find an equation of the normal to C at P in the form ax+ by + ¢ = 0, where a, b and ¢ are
integers.
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1. Differentiate with respect to x
(a) ]n(x2 +3x+ 5)

cos x
(b) —
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7. (a) Differentiate with respect to x,
1
(i) x*In(3x)

1-10x

(11) m;, giving your answer in its simplest form.
(6)
(b) Given that x=3tan2y find & in terms of x.
dx
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(uestion 7 continued
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(uestion 7 continued
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1. The curve C has equation
y=(2x-3y
The point P lies on C and has coordinates (w,—32).
Find
(a) the value of w,
2
(b) the equation of the tangent to C at the point P in the form. y=mx+c, where m and
¢ are constants.
(6
i T T, LY e - N 2
) = - e
______ ¥ et oP — 372 e kS A
R S e
B e P = B
| e AL
L
3 s T
26w = o
s =~
b) e Dag e T =
A Loy <lgc_—-3w = 1O (23(—'3)
’____\ 7
=A
e A = “+
c‘x‘\j DC:_&_ __:}__._: \O/ZKL -
el I =
' I :-_f___ o i L.F
9d_:L = 10 (1-3) = o (-2) =160
o= o




o AN 2013

Leaveﬂ‘
blank
5. (i) Differentiate with respect to x
(@) y=x'In2x
(b) y=(x+sin2x)’
(6)
Given that x =cot y,
(ii) show that %: oL
1+ x . (5)
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5. Given that

x = sec? 3y, 0<y<~g~
(a) find = F: t of
a na —— 1n terms y.
v @
_ (b) Hence show that
d_y _ 1
dr  ex(x—1)
)
2

(c) Find an expression for a}—{— in terms of x. Give your answer in its simplest form.
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