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1. Use Pappus Theorem to determine the centroid of the part of disc D ={(X,Y):X>+Yy? <4} lying in the first
quadrant. (5)

Solution: Let (X*, y*) be the centroid of part S of D lying in the first quadrant. By Pappus Theorem:
Volume generated by revolving S about x-axis = 27 X y* X Areaof S

= 27[3X8:27ry*><%7z><4 = y*=% . (3 marks)
Since S is symmetric about the line y=X , X* = y* :%. (2 marks)
= Centroid of S= (i,i)
3r 3w
2. Fot the curve R(t)= f—2ti+%(2—t)3lz , determine the unit tangent vector and curvature at t=1. (5)
, _ '.‘_ _ 20 _ '.‘_ ~
Solution: Unit Tangent Vector T(t) = R(t) = 2]-(2-k =>TQ)= 21 -k . (2 marks)
IRO|  Ja+@-1)° J5
latyxv@y) [22-Dkx(2]-@-tK)|  |a@-1)

Curvature K(t) =

4
- =K(0)=—5 (3 marks)
||V(t)||3 H_Zj‘_ (2_t)2kH3 [4+(2—t)4]3/2 53/2

3. Using the definition of partial derivatives, compute fyx(O, 0) for the function

X% — y? , J of
iy for (x, y) #(0,0) and f(0,0) =0 . Notation: f, E&(@

f(x y)=xy ) (5)

£(0,4y)- f(0,0) _

Solution: f, (0, 0) = Al:/TO Ay 0 (1 mark)
X(x* — y* — 4x?y?
£ =X y - Y) for (x, y) £(0,0) (2 marks)
(x*+y?)
Lo et (A0 —f,(00)
= f,(0,0) = &(W)(O, 0) = AI)'(TO o =1 (2 marks)
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1. Use Pappus Theorem to determine the centroid of the arc of circle C={(X,y):X*+Yy?> =9} lying in the first
guadrant. (5)

Solution: Let (X*, y*) be the centroid of arc of circle L of C lying in the first quadrant. By Pappus Theorem,
Surface Area generated by revolving L about x-axis = 2z X y* xLength of L

:>27r><9=27zy*><2”><3 :>y*:E (3 marks)
T
Since S is symmetric about the liney =X, X* = y* = E (2 marks)
= Centroid of Sz(g,g)
/4
2. Fotthe curve R(t) =i +(1+ t)jA+%(1+t)3I2 , determine the unit tangent vector and curvature at t =1. (5)
R() J+@+t)k j + 4k
Solution: Unit Tangent Vector T (t) = = =>TQ= . (2 marks)
[ROI i+ @+t V17
Dxv)  [2A+Dkx(T+@+0%K)] o+t
Curvature K(t) = ”a( )XV§ )” = H - — H = | (L+ Z| 75 ~ KO =—5 (3 marks)
[v)] i +a+n] [1+(@+1)%] 17
3. Using the definition of partial derivatives, compute ny(O 0) for the function
y 0 ,of
f(x,y)= xy v for (x, y) #(0, 0) and f(0,0)=0 . Notation: f, = ay( ) . (5)
+y’
Solution: f, (0, 0)= lim 1(0,4y)- (0.0 =0 (1 mark)
Ay—>0 Ay
¢ oYY THAYY) () £(0.0) (2 marks)
(X +Yy )
= 1,0, 0)_1(af 50,0 = lim O =100 __; (2 marks)

Ay— 0 Ay



