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Q.1 (5 x 3 = 15 pts) Evaluate the following derivatives:
_ cosz ,
(a) If f(x) = Toens’ find f'(0).
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(b) If g(8) = cos(56° + Osind), find ¢'(6).

& (8) = ~3m(S6%+ & Ha8). (oo + 8n& +6. con )



Q.2 (3 x 5 = 15 pts) Evaluate the following limits:

(a) lim gozsine Vivan X (1~ san
. 2, .
z—m/2 1 -—sin°x X2 E/‘Q__ (\__ S).\V\)L) (\‘*B'W‘U‘»\
-~ LAM \._Zg_. - ﬁ/"i
X“’“/z &“"‘ Svnn

rsing . Tz . WYz TT/

(b) g;l—1>r71rq/2 1+ cosz \ 1 Cﬁbﬂ/& 2
2
(c) lim © -1 Lhan X221 2 lima &=\ Oaxn ) = .i
a1 |22 — 1| xa1b el xar o (k=) (k) 2.
hm Rl e Go0ma) 3
So lim &L Adoes nek  exink

xal o Ix2-

: \ 6
, T . 326 - lim (6.1
(d) él_l;r(l) 6 cot(20) = é.::; Wﬁﬂn 7o &0 2 SO
= L
2.

(e) lim x4sin(—7r-—) ~1 LS (E) £ 2 -)§‘1 £ XL‘ SM(EXQ x1
z—0 z4 Joy -

Gnce V=Xt =z Vimt Z O, by squegre Psaven
X0 RDO

\‘\M X' Sin (Wx\‘
X

)=



2 3 <1
Q.3 (10 pts) Let f(z) = Ifzv2++a;x+~1 : i; . be a function in which a

and b are some constants. Find the values of a and b so that f (z) is differentiable

everywhere.
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Q.4 (10 pts) Prove that
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using €, ¢ definition of limit.
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Q.5 (15 pts) Find maximum and minimum values of f(z) = (22 + 1)(z% — 1)/3

on z € [0,v2].
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Q.6 (5 + 5 = 10 pts)
(a) Approximate the number cos ( I+ 0.1) using a linear approximation.
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(b) Using differentials, estimate the amount of paint needed to apply a coat of paint
0.05¢m thick to a cubic box side lengths 10cm.
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Q.7 (10 4+ 5 = 15 pts) Consider the plane curve C defined implicitly by the
equation
x3 + cosy —ysinz = 0.

(a) Verify that the point P(z,y) = P(0,%) lies on C. Then find the equations for
the lines that are tangent and normal to C at P.
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(b) Find o in terms of z and y.
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Q.8 (10 pts) The shaded area A in the Figure, given by the formula

A=§(x+l)(y+1)—a¢

denotes an increasing function of time ¢, as the point P(z,y) moves ahead along the
curve C. Find the rate of change of A if z and y coordinates of P are both increasing
at a rate of lem/min, when 4 = 10cm? and y = 2cm.
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