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Question 1
(@) Find 2 when:y = x? + x + 1+ ~+ (2amarks)
Evaluate your answerat x = 1and x = —1 (2zmarks)
(b) Given that y = sin(3x) — cos(3x) find % = 81y (4 marks)
(c) Given that: y = e?* — % show that: ng— 1 = 2x%e?* (4 marks)

(d)

(i) Expand the right hand side of: y = (x — 2)%(x + 3). (2 marks)
(ii) Sketch the graph. (2 marks)
(iii) Write down the co-ordinates any points of.intersection with the axes. (3 marks)
(iv) Find the co-ordinates of any turning points and points of inflection. (6 marks)
Total Marks 25 Marks

Question 2

(a) Find % when:

(i) y = x?sin(x) (3 marks)
(i)y = S"’;ﬁ’” (3 marks)
(i) y = sinx?) (3 marks)
(b) Show that: %% + (nxy+ m) sin(nx) = cos(nx) given that: y = (nx + m) cos(nx)
(5 marks)
(c) Differentiate exsjzl(x) (5 marks)
(d) The volume of a cylinder is given by: V = nr?h
(i) Supposethath = r + 1, (r > 0) then findz—‘:in terms of r.
(2 marks)

(i) Assuming that radius r can be measured with error Ar = 0.01, find an

approximation to the % error in the volume when r = 1 and whenr = 2.
(4 marks)

Total Marks 25 Marks

PLEASE TURN THE PAGE...
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Question 3

(@)

Integrate:

(i)

(ii)

(iii)
(v)

[x2 +x +1 42 += dx
X X

1
| 5z dk

f 20x—10
x2—x+10

[ sin(a) — cos(2a) + e3*%da

(8. marks)

(3 marks)

(2 marks)

(3 marks)

(b) Find the exact value and an approximation to the definite integral:

(c)

[Z, (x = 2)(x + 3)dx

using the Trapezium Rule with 5 strips

(i) Evaluate the definite integrals:

f_llx — x3 dx, f_olx — x3 dx and folx — x3 dx

(i) Sketch the graph: y = x =3 for—2.< x <2

(d) Integrate:

JBp — Ddp

Giving your answer in the form:

@p~ D"
m

where n and m are integrers.

(6 marks)

(3 marks)
(2 marks)

(3 marks)

Total Marks 25 Marks

PLEASE TURN THE PAGE...
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Question 4

(@)

(d)

(i) Sketch the graph of y = /(9 — x?) 0<x<3 (2 marks)

(i) Integrate:

fg (9 — x?) dx
0

using the substitution: x = 3 sin(0) and the identity: cos?(0) = %[1 + cos(20)].

(6 marks)

Hence, find the area of a circle with radius r = 3. (2 marks)
Intrgrate:

() [x%e*dx (6 marks)

(ii) [ 3x2 (x3 —2) /3 dx (4 marks)

A function that passes through the point (0,5) is differentiated to produce % = 2e* + 2.

Find the original function. (2 marks)
Evaluate: 01_01 In (x) dx (2 marks)
Comment on.the value of fal In (x) dx as 'a' tends to zero. (1 marks)

Total Marks 25 Marks

END OF QUESTIONS

FORMULA SHEET FOLLOWS OVER THE PAGE....

PLEASE TURN THE PAGE...
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FORMULA SHEET
Function Differentiactlion
f(x) ory f(x)or =
Xn an-1
eX eX
eax aeaX
In (x) 1
X
sin (x) cos (x)
sin (ax) a cos (ax)
cos (ax) -a sin (ax)

PLEASE TURN THE PAGE...
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Chain rule Product rule Quotient rule
c u
2 y = f(g() u = g(x) y=uv y=—
G vV
€
Q dy dy du du dv
=2 = d d d - _y=x
PGEJ dx du’ dx —y=u—v+v—u dy £ Viax~ Ydx
()] dX dX dX dX < VZ
By parts
_ dv
c y=u dx
°
T
9
£ u d_v =uv—|v d_u
dx dx

END OF PAPER
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