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e Work all problems in the space provided. Use the backs of the pages for rough work
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the following may occur: you will be asked to leave immediately the exam,
academic fraud allegations will be filed which may result in you obtaining a 0
(zero) for the exam.

By signing below, you acknowledge that you have ensured that you are com-
plying with the above statement.
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Part I: Three Multiple Choice Questions, no partial marks.

1. [1 point] Let f(z) = £=%. Find f~'(2/5).

2x—

(A) O B) 1 (C) -1 (D) 2 (E) 3 (F) None of them.

Solution: (C). Since f(—1) =2/5.

2. [1 point] Solve for z: In(4x —3) =6

(A) ;In(9)  (B) 3¢ (C) 3e°+3 (D) 3e°—% (E) ;In(6)+3In(3) (F) ]
Solution: (C). 42 —3=¢% 4z =€+ 3.

3. [1 point] Which of the following is a solution of 2sin(2z —§) =1 with 0 <z < 7?7

Az ®: (©f MZE (E)Z (FIX

Solution: (B). 2z —2 =2 2z =", z=1.



Part II: Long Answer Questions, you have to show your work clearly.

4. [4=242 points] Calculate the following limits. (You can not use ’'Hopital’s rule).
br? —x —4

(a) :}:IE%ZQJZ—&—;E—ZS'
bx? —x —4 —1)(5 4 5 4 9
Solution: limL = lim (@ )6z +4) =1li vt -

2122172 —3 aol(z—1)(2043) 2412043 5

(b) lim (Va?+ 4z +5 ),

Solution:

2 4 —_ 2 4
i (VETF T 75— a) = lim WA E (/e b5 e)
s (ViZ+ 4z 1 5 + 1)

T—r00

_ lm dr +5 ~ lim 44 (5/x) 21_122
w=oo (Va2 + 4z +54x)  wooo (/14 (4/2) + (5/22) +1) 2 .
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5. [3 points| Find the values of @ and b such that the function f(z) is continues in R.

2z fez<l1
flx)=X az*+b ifl1<z<2
4x ifx>2

Solution: Note that

lim f(z)=2= lim f(z)=a+0b= f(1)

T—1— r—1t

and

lim f(z) =4a+b= f(2) = lim f(z) =8.

r—2~ r—2+

Thus a =2 et b= 0.



6. [4=1+3 points]

a) Write down the definition of the derivative of the function f(z) at the point z = a.

Solution: f'(a) = }ILIL% Jlat hli — f(a)'

b) Let f(z) = £ Use the definition of the derivative to find the f'(1).

Solution:
fOUAR) = F) T — T
/ _ —
i
g SEEN 2284 R, L
0 3h(3+h) - w503h(34+h)  h—03(3+h)

Nel i
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7. [6=2+2+2 points] Calculate the derivative of the following three functions:

(a) fz) =¥ 42

Solution: ,
f'(x) =¥ (6x) + 2" In2.

(b) gla) = )

Solution: By the quotient rule,

_ tan’(z)(z* + 1) — (2* + 1) tan(z) _ sec?(x)(2? 4 1) — 2z tan(z)

g'(x) (22 + 1)2 (22 + 1)2
(c) h(z) = cos (z° + = + 11)

Solution: By the chain rule,

B (z) = cos'(z® + x + 11)(2° + z + 11) = — (3% + 1) sin(2® + z + 11).



