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University style maths questions from a 1st year science course:
You may need to research a few ideas to answer them.
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Differentiate from first principles f(x) = 2x* — 3x.
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On the basis of the graph, sketch the derivative of the function f(x).
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Differentiate the following functions with respect to z:
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Evaluate the following integrals:
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Find the arcas between the curves. Tn cach case make a sketeh of the region:
(a)v:!' jy=at
®)y=Fiy=5-
© Doty — e sinz) and above y = 0 from &
(d) Inside the circle 22 + y* = 1 and above y =

tox
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By considering lim / €7 da, investigate /m e de.
o A

ind upper and lower bounds on the integral [., (cos)? dz
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By implicit difierentiation, find dy/dr when

) 4P ray—17=0 (i) -2 43y-3=0
Also find dy/dz? for (i).
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Find dy/dx and d®y/dz” for z =5 +sint;  y =3 —cost, att—=m/4
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Using logarithmic diflerentiation, find dy/dr where y
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Evaluate the following integrals
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ind the following quotients using complex numbers.
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Express in the form z + iy, where  and y are real numbers:
(a) G+iB)2—)—(3+i)
(b) (1+32)?
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Solve the following equations.
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(b) 2~ 427 46 — 4 given that 2
(9) 22+ (2 6i)z — (114+2) =0

iis one solution.
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Express as partial fractions:
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Consider the parametric function

(cost)" = (int)"

for 0/ ¢ < 27 and for constant n.
Show that, for n = 1, the function is equivalent to the circle #* + y* = 1. Does the parametric function trace
out the entirety of the circle ?

ind the relation betwoen y and  for n = 2. Skoteh  as a fanction of 7

Draw rough sketches (precision not required) for higher odd n and higher ovon .
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Show that tan (§ + §) = tanz + secx
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10. There are exactly two circles which touch the z—axis and go through the points A = (0,1) and B = (-2,

(a) What s the relationship between the y—coordinate of the centre of one of these circles and its radius 7
(b) Find the equations of these circles. What are their centres and radii 7
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11. Find the equations of all circles tangent to the lines y = 0 and y = § which pass through the point (19,2).

12, Express the following points (currently in polar coordinates with 0 measured in radians) in cartesian coordinates

er=1,0-0
er=5,0=7
er=1,0-1
.r

13. Express the following points (currently in cartesian coordinates) in polar coordinatcs
01, (3.4, (-2,5), 0,6, (-2,-2), (1,-1), (12,-5) , (-4,0), (0,-2), (0,0)




