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1. If f , § R — R are differentiable, which of the following statements are true?
Aps: T

(a ]I_ff[m}l‘-‘*g{ Jforall z € R, then fi{z} > ¢{z) forallz e R.
(o) If f{z} > ¢'(z) for all x € R, then f{z) > g(z) for all z € B,
(c) If f'(z} 2 ¢'(z} for all » € R, then f(1) — g{1) > F{0} — ¢(0).

2. Which of the following statements are true? Ang: 1t

(a) If f: {0, 1] — [0,1] s a contioueus function, then there E}l.'_lEtE a point ¢ € [0,1]
such that f(c) =

(b) [cos®z —cos®y| < |z —y| holdsfor all 2,y € B

() If f:[0,1] » R is a continuous function such that [ f(z)dz = 0, then
fiz) =0 for some z € [0, 1].

3. Which of the following statements are true? Ans: X

{a) If the series ¥ -, a, converges, then we have fim a, = 0.

T =+ Tl

(b) If the series > .- | a, diverges, then we have #im a,, = 0.
(c} If the series 37| an converges, then the series 3, o2 also converges.

oot

4. Let flz,y) = T2yt for {z,) # {0,0) , which of the following statements are
0] tor (z,y) = (0,0}

true? Ans; bl

{a} . E;zng.u . f [m y] exists.

{b} f 13 continuous at {0, 0).
(c) Z5(0,0) and 2L(0,0) both exist.
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I. Suppose that f: R — R is a continuous function and that f{z) = 3"“““-1‘;““':1_*] |
for £ £0. Then fil)= &

—_——— —a

2. ¥y = y{z) satisfies the differential equation 24" + ¥’ = 92 for z > 0, and the
conditions ¢{1) = /(1) =0, then y(x) = __ & _

3. The largest value of f{z)} = zcosz — sinz on the interval {0, 2#]is __ 7 _
4. Let a, b, ¢, d be real nurnbers. Then the maximum value of ac ++ bd subject to the
constraints a* 4+ B =land (e — 6+ (d— 4 =4dis |
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5. Suppose that when the production of a particular commodity requires ¥ machine
hours and g person-hours, the cost of production is given by flz.y} = 2¢° — Bxy +
y* + 4y -+ 1000. Deterrmine the number m of machine-hours and the number p of
pEI'SEg-hﬂUIS needed to produce the commodity at the least cost. Ans- i, p) =
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1.(9%) (a) Show that {* e ¥dt = /7.
(b) Find [% [ e-G='+aay+ttfhgpg,

2.(9%) Consider the plane curve C: 23 — gy + 43 + 32 = 1,
(2) Prove that  intersects the x-axis at exactly one point, say (a,0).
{b) Find the equation of the line tangent to ¢ at (a, ).

3.(8%} Find a differentiable function y = f {z) such that f{0) = 0 and the arc length
of the graph of f between (0,0) and (,4) is & +y - 1.
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