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Math 4141: Geometry and Differential Calculus
Programmable calculators are not allowed. Do not write anYthing on the questlon paper

Answer an 8 (eight) questions. Figures in the right margin indicate full marks of questions whereas
corresponding CO and PO are written within parentheses'

a) Find the relative extrema of the function /(x) = 3x5 – 5x3.1.

<m)3 and identify which criticalb) Locate the critical points for the function /(x)
points are stationary.

c) A baseball diamond is a square whose sides are 90 ft long shown in FiWre l- Suppose !hat
a player mnning from second base to third base has a speed of 30 ft/s at the instant wIen
he is 20 ft from third base. At what rate is the player’s distance from h)me plate changing

at that instant?

Home

Figure 1: Baseball diamond for Question 1.c)

a) := IiieSti?!=::::,::ha,T=~iTS liSE InoTE:=:IF:hn::::::=: iT; terI’b”yigS)! ! (g;! I
(dm)2 + (an)2.

b) if 1l9 ml) 111 and 12, m2, n2 are the direction cosines of two mutualIY perpendicular lines, re-
spectively. show that the cosines of the line perpendicular to them both are mIYt2–m2n1, nlZ2–
n2Z1, llm2 – l2m I.

a) Find the equation of the plane through the points (2, 2, 1) and (91 39 6) and perpendicular to
the plane 2x + 6)' + 3z = 9.

2.

3.

b) A variable plane is at a constant distance P from the ori$n and meets the axis in A, B’C'
Through A, B, C planes are drawn parallel to the co-ordinates planes- Show that the Iocus
of their point of intersection is x–2 + Y–2 + Z–2 = p–2

a) Prove that the equation:
x2 + 61)/ + 9)/2 + 4x + 12y – 5 = 0

represents a pair of parallel lines.

4.
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b) if the pair of straight lines X2 – 2axy – y2 = 0 and x2 – 2bxY – Y2 = O be such that each palr
bisects the angle between the other pain prove that ab = –1

a) Find the radical centre of the following three circles:
x2 + )/2 + x + 2)' + 3 = 0,

x2 + }/2 + 2x + 4)/ + 5 = 0,
x2 + y2 – 7x – 8y – 9 = 0.

5.

b) Find the equations of the circle through the intersections of the circles:
12 + )/2 + 5x + 6)' + 7 = 0,

12 + y2 + 4x + 3)' + 2 = 0,

whose centre lies on the line x + 3y + 5 = 0.

c ) !! ! T2tl njn39yth: oOr :i :t::: : r :iT/: E : : : iT; edI ::==:o:f =fcti=:1 ?i == i ;bc::: T; o in es

a) Find the nth derivative of tan–1 i .6.

b) if y = (sin–1 x)2, prove that (1 – x2)y2 – XY1 – 2 = 0 and deduce that
(1 – x2)y„+2 – (211 + 1)XY„+1 – rP Yn = 0- AIso find Yn(0)'

a) Use implicit diHerentiaUon to hnd : for the Fohum of Descartes 13 + y3 = 3xy7.

b) Find ,n ,quation for the tangent line to the Fahum of Descartes at th point (!’ ! )

c) At what point(s) in the hst quadrant is the tangent line to Folium of Descartes horizontal?

a ) = =J:Ie [ ? ?; iI : :ed]:IT:::::::r: :: ::: ][==::1 aT:: S 0 fI ( X ) = 4X 212 X + 10 on the cIoseS : i :

b ) t: : f = ?e ]=r= 1 3: i : 1= dl : =e:i ?v::: (S rorcei :ITE=t: =: IS rJIe: : :ETreIoTS =!iT :: tiE IEgtheorem.
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c) An open box is to be made Born a 16-inch bY 30-inch piece ?f caldboard bZ FuTg oy
/ squares of equal size from the four corners and bending UP the sides represented in Figure 2

What size sHould the squats be to obtain a box with the largest volume?

- 30 - 2-r -$

(b)

1.

(a)

Fig)Ire 2: Cardboard box diagram for Question 8.c)
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