Core 3:
Differentiation
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2006 - 2013

Name:



January 2006

dv
1 (a) Find IJ‘{ when vy = tan 3x. (2 marks)
3x+1 dy 1
) Given that y = il , show that i AP B (3 marks)
b) C h 5
2x +1 dx  (2x+1)°
June 2006
dv
2 (a) Find d—"whcn y=(3x — l)m. (2 marks)
X

5 (a) A curve has equation y = e** — 10e* + 12x.

(1) Find d—" (2 marks)
dx
d?y

(i) Find {12‘ (1 mark)

b) The points P and Q are the stationary points of the curve.
p Yy P
(1) Show that the x-coordinates of P and O are given by the solutions of the equation
e — 546 =0 (1 mark)

(i) By using the substitution z = e*, or otherwise, show that the x-coordinates of
P and Q are In2 and In 3. (3 marks)

(1i1) Find the y-coordinates of P and (J, giving each of your answers in the form
m + 12 In n, where m and »n are integers. (3 marks)

(iv) Using the answer to part (a)(ii), determine the nature of each stationary point.

(3 marks)
January 2007
dv
6 (a) Find ik when:
dx
(i) y= (43{2 + 3x + z)m; (2 marks)
(i) y=xZtanx. (2 marks)
oo dx 3 .
(b) (i) Find - when x = 2y” + Iny. (1 mark)
Y
(i1) Hence find an equation of the tangent to the curve x = 2}!3 + Iny at the point
(2.1). (3 marks)




June 2007

1 (a) Differentiate Inx with respect to x.

dv
(b) Given that y = (x + 1) Inx, find d—J
X

(1 mark)

(2 marks)

(c) Find an equation of the normal to the curve y = (x+ 1)Inx at the point where x = 1.

(4 marks)
2 (a) Differentiate (x — 1)4 with respect to x. (1 mark)
January 2008
dy
1 (a) Find d when:
dx
(i) y= (1‘52 —5x + 1)20_: (2 marks)

(1) v =xcosx.

(b) Given that

show that

(2 marks)

dx (x —2)
where k is a positive integer. (3 marks)
June 2008
1 Find % when:
(@ y=(3x+1); (2 marks)
(b) y=mI3B3x+1); (2 marks)

© y=(Bx+1)°InGBx+1).

(3 marks)




January 2009

6 A curve has equation y = e™(x? — 4x — 2).

(a) Find the value of the x-coordinate of each of the stationary points of the curve.

(6 marks)
dzy
(b) (1) Find L (2 marks)
(1)) Determine the nature of each of the stationary points of the curve. (2 marks)
June 2009 Question 1
: i CoS X . - o dy
(b) (1) Given that y = . use the quotient rule to find an expression for —'1.
2x+ 1 dx

(3 marks)

. - i . COS X i
(11) Hence find the gradient of the normal to the curve y = 1 at the point on the
2x
curve where x = 0. (2 marks)
January 2010
1 A curve has equation y = ¢ *(x% + 2x — 2).
: dy Ax(q 2 |
(a) Show that —= 2¢ ™ (5 — 3x — 2x°). (3 marks)
dx
(b) Find the exact values of the coordinates of the stationary points of the curve.
(5 marks)
7 It is given that y = tan4x.
.. sin 4x . d}* "
(a) By writing tan4x as ———, use the quotient rule to show that — = p(1 + tan™ 4x),
cos dx dx
where p is a number to be determined. (3 marks)
4 el dzjf ) 2 ] . . 5 P
(b) Show that =2 = gv(1 + y~), where g is a number to be determined. (5 marks)
June 2010
) dv
3 (a) Find — when:
dx
(i) v=In(5x—-2): (2 marks)
(ii) v = sin2x. (2 marks)




Inx

The diagram shows the curve y = —.
X
VA
B
{
|
0 T e

The curve crosses the x-axis at 4 and has a stationary point at B.

(a) State the coordinates of A. (1 mark)
(b) Find the coordinates of the stationary point, B. of the curve, giving your answer in an
exact form. (5 marks)
(c) Find the exact value of the gradient of the normal to the curve at the point
where x = e2. (3 marks)
January 2011
., dy 3 146 )
1 (a) Find — when y= (x" —1)". (2 marks)
dx
(b) A curve has equation y = xInx.
., dy .
(i) Find —. (2 marks)
dx

where x=¢.

(ii) Find an equation of the tangent to the curve y = xInx at the point on the curve
(3 marks)

3 (a) Given that x = tan(3y + 1) :
e
(i) find ™ in terms of v; (2 marks)
%
' 1
(ii) find the value of uld when y = — = (2 marks)
dx 3




June 2011

., dy
2 (a) (i) Find — when y= xelx (3 marks)
dx
(ii) Find an equation of the tangent to the curve v = xeX at the point (1, e). (2 marks)
. 2sin3x )
(b) Given that y = ————, use the quotient rule to show that
' | 4+ cos3x
dv &
dx 1+ cos3x
where k is an integer. (4 marks)
January 2012
. ) dx
6 (a) Given that x = — E use the quotient rule to show that 0 = —cosec () cot 0.
sin
(3 marks)
, —X
7 (a) A curve has equation y = x“e 4.
Show that the curve has exactly two stationary points and find the exact values of
their coordinates. (7 marks)
June 2012
3 A curve has equation y = x° Inx.
., dy .
(a) Find —’1 (2 marks)
dx
(b) (i) Find an equation of the tangent to the curve y = x> Inx at the point on the curve
where x = e. (3 marks)
(ii) This tangent intersects the x-axis at the point 4. Find the exact value of the
x-coordinate of the point A. (2 marks)




January 2013

3 (a) Find d when
dx
Y= e + Inx (2 marks)
(b) (i) Given that u 7sinx show that du o (3 marks)
i [ e . _' F & _— = . L " '.
’ | + cosx dx | +cosx
N n sin x dy _
(ii)) Hence show that if y =In| ——— |, then — = cosecx. (2 marks)
Il + cosx dx
June 2013
2 (a) Given that y = x*tan2x, find d—J (3 marks)
X
2

(b) Find the gradient of the curve with equation y = — at the point where x = 3.

’ (3 marks)




