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Section A : Questions 1 to 4. Answer all questions.

1) Differentiate the following with respect to x:

a) (3x+1)" b) sin X cos X c) e d) x%*
&) — ) In(x) g) cos™ (x). [7]
(2x+1)
2) Evaluate all the solutions in the interval 0 < X < 2x for the following:
i) x = arctan(0) i) x= arccos(%j iii) X = arcsin (%j
3]
3) A curve is defined parametrically by: Xx=a0+b0> and y=csin0.
a) Calculate ﬂ
do
b) Calculate d_x, and @
do dx
dy .
c) Hence calculate . in terms of 6.
X
(o)
d) Calculate X/ and }2, in terms of 0. [5]
do dx
4) Find all the first and second partial derivatives of z = X* cos y + Xy with respect to X
andy . [5]
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Section B: Questions 5 to 7. Answer two questions only.

5)

6)

a) By implicit differentiation find ? given the function R* =3x + y*, where R is
X

constant. [5]

b) Sketch the function y = ;2 where m; is a constant, and determine the
(m-m,) +%

values of m and Y for the maximum. [5]

c) The rest mass of a group of particles moving with a velocity close to the speed of
light is given by
1 2 2 2\)
m =c_2(E -p’c’)”.
Where E is the total energy of the particles, p is the total momentum, and c is the
speed of light. By suitable partial differentiation derive an expression for the change
in the calculated mass om due to small changes in the measured energy oOE and
momentum 6 p of the particles. Hence calculate the fractional change in calculated

om
mass, —.
m
[5]
Total For Question 5 [15]
a) Sketch the function y = Lz , and prove that it has no stationary points. [5]
X

b) Show that the function: y =€ is a solution to the equation:

d’y
~ Ay,
dx? y
and find the value of the parameter A. [5]

c) Calculate d@/dy by implicit differentiation for the function
y =(af+by)cos’ 0,

where a and b are constants. [5]
Total For Question 6 [15]
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7) a) Calculate the radius of curvature R of the function y =4x>-2x at x=0. [5]

b) Find j—y in terms of t where y = Acosnt and x=Btannt . [5]
X

¢) Find the stationary points of the function y = X’ +2x> + X, and indicate any
maximum, minimum or point of inflection.

[5]
Total For Question 7 [15]

End of Examination Paper Dr A. Bevan
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