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1. G2JF#, 1 x 8 47) If the statement is true, answer (), otherwise, answer x.

(a) For any z € R, we have e = z.
1-— 2 1 2
(b) For any z € R, we have sin’ x = %(x) and cos® x = +C+($).
(c) A function f is said to be strictly increasing on an interval I if f(a) < f(b) whenever
a,b € I with a < b.
(d) A differentiable function must be a continuous function.

(e) Let g be a function defined on the interval [a,b]. If g(a) - g(b) < 0, then there is a
number ¢ € (a,b) such that g(c) = 0.
(f) If the function h is continuous on (a,b), then h has both absolute maximum and

absolute minimum on (a, b).

2026

(g) Note that $££1(’)126 m =0

(h) If lim f(x) exists but lim g(z) does not exist, then lim[f(x) + g(x)] does not exist.
Tr—cC
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2. (5, 5 x 5 47) Find the limit if it exists. Notice that L’Hopital’s Rule is forbidden.

' , 1 12 2t +sint

(a) é1_r>r(1) cot (46) tan (56) (b) }gﬂz (m — 9 3 _ 8) (c) lg% 2t — cost
. In(1—3xz) PN 1

(d) };13(1) — (e) mh_}rgo e " cos (2)

3. (#I38, 5 x 6 47) Derivatives questions

d
(a) Given y = Find the derivative d—y

1—a 1 x

: d
(b) Given y = (114)Vs"® 4 (sin )V, Find the derivative d—y
T

d
(c) Given y = 23logy (2 + 3) + €3, Find the derivative d—y
T

d) Given a function f(z) = (secx)™®. Find the value of f’ 7.
4

(e) Given a function f(z) = cos(tan~!(z)). Find the value of f’(2).
(% Please simplify your answer and exclude trigonometric function values.)

(f) Let f(x) be a differentiable function satisfying
fO0)=1, f)=2, f(2)=3, [f(0)=10, f(1)=6, [f(2=1
If F(z) = f(x + fz+ f(x))), find the value of F'(0).

(AT HAEEIEZ Please turn the page to continue answering )




4. (FIH&, 7 47) Find an equation of the tangent line to the graph of
sin (z +y) = y*cosz
at the point (0, 0).
5. (EHBHAE, 10 47) Find the constant a and b such that the following function f is differ-

entiable at x = 0.
{ sin (22) ,x <0

flz) = 202 +ar +b—3 ,x >0

r? -1
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(a) (HFEHE, 2 47) The domain of h(z) is dom(h) =?

(b) (ZHEB, 5 47) Which of the following statements are true?

(A) The function h(z) is a rational function.

, . oa?—1
(B) Since xgrinoo "

6. Consider the function h(z) =

= 0, h has no horizontal asymptote.

(C) For any ¢; € dom
(D) For any ¢y ¢ dom

(h), the line = ¢ is not a vertical asymptote for h.
(h), the line = ¢, is a vertical asymptote for h.

(E) For any ¢, ¢ dom(h), we can appropriately (%) define h(cy) such that the
function h becomes continuous at z = ¢,.

7. Let f be a twice differentiable (Z~RuJi5r, Bl f”(x) #4E), one-to-one function on
R that satisfies

(@) —[f(x)? =1 Vr€R and f'(z)>0 VzecR
(z)

T

Suppose that the limit hH(l) / exists.
—

(a) (8157, 3 47) Find the value of £(0).
(b) (WM, 5 47) Show that f”(x) = f(z) for all z € R.

(c) (FHHM, 4 47) Determine the open intervals on which f is concave upward ([H][A]
) or concave downward ([M[A] ).

(d) (P8, 4 47) Find the coordinates (2£f%) of the point on the graph of y = f(x)

where the slope of the tangent line is minimized.

> y; d iy L
(e) (FEBHAE, 4 47) Show that o [fY2)] = N

8. Applications.

(a) (R, 3 47) Please state the Mean Value Theorem (FARCIISEE ).

(b) (FEHBHAE, 5 47) Show that | cosa — cosb| < |a — b| for all a and b.
(Y Hint: Please discuss the cases for a = b and a # b.)

(c) (#t5RE, 5 47) Use the fact of (b) to find the limit lim [ cos (V2 + 4) — cos (Va? — 5)].
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(B HR End of midterm exam questions )



