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(1) Evaluate the following limits

5% (a) xl i At

1
-0t

5% (b) m(a/xuzx-x)

10%  (2) Evaluate the integral _[ : —zﬁ%—ﬁ . r>0, a>0.

(r +x)

10%  (3) Prove by induction j :x"e"‘dx:n! where n is a positive

integer.

10% (4) Fitaline y=mx+b to agiven set of numerical data

(X, ) +»(x,,y,) by minimizing the sum of squares (See

Figure 1)
f(m,b)=(mx,+b—y ) +--+(mx,+b—y,)>

Show that the minimum is achieved at .

m* = (Zxk)(zyk)“” nzxkyk
Oy =ny s

b= (- L)
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(5) 8% (i) Prove c(x,r)=\/—4—1_—5}-exp[—-—4%?J satisfies the
¥
diffusion equation |

o%c(x,t)
Ox>

- 0Oc _
Ta?(xsr)_D

7% (ii) Show that J: c(x,t)dx =1, for t>0 by using the fact

[" e du=v7.

—o0

10%  (6) Evaluate the double integral

1 ¢l 1
.[0 _[y (I+x2 +y2)3;zdxdy

(Hint: use polar coordinate).
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(7) Assume the concentration of a drug in the blood is  f(f) = ate™,

a>0, b>0 where r isthe time after takihg the drug.

8% (i) Assume the concentration of drug reaches its maximum

3x107 gram/literat t=2hrs. What is the

concentration of the drug at ¢=6Ars.

7% (ii) Sketch the graph of x= f(¢) for 120

10%  (8) Evaluate the line integral
J'C (2y-e* cogy)dx-!-(e;" sin y +2x)dy
where C is the curve of the upper semicircle x*+)?=ax from

" point A(a,0) to origin O(0,0) (See Figure 2)
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10%  (9) Let f:R’—>R be adifferentiable function. Explain the

geometric meaning and the physical meaning of the gradient

vector Vf(x,).




