Math 7 Exam #1 Name: \U-'ah

Use both sides of the provided blank sheets of paper for your work. Throughout this exam, it is essential
to show details of your work to support your answer. Merely stating the final answer will result in no
credit. Follow the same format guideline that was requested for the homework assignments. Also note
that you can only use formulas and methods that were presented thus far in the lecture.

| if x<-1
1. Given f(x)=1-2x+3 if x| <1
m if x>1
a. Evaluate each of the followings: f(—l),f(()),f(l)
b. Use the definition of derivative to prove that f (x) is or is not differentiable at x=-1.

c. Provethat f(x) is or is not continuous at x=—1. If not continuous, state the type of
discontinuity. |

2. Use the formal definition of limit to prove lim (x2 = 4) =i,

x—>-3
Prove the derivative formula for cos x.
Prove the derivative formula for sec x.
Prove the Quotient Rule of derivative.

AR o

State the formal definition of lim [ (x) = —co (show a graphical illustration too).

X—> +0

7. Prove lim =]

6-0" sin @
8. Evaluate each of the following limits (when applicable clearly expose C.Z.F. or Z.F. as illustrated
in the lecture):

' X +8 . Rx+l

a. hmqs,—z—é b. lim—
=>-2x” +3x° +20 -1 x* —1

¢. limyo-2° d. lim 2
x—3 x—>~3|x ,9

sin’ (3x) . x*-9

€ e e £ lim ——

=0 x Sln(2X) x—>-2 (x+2)2

v ol |
9. Use the definition of derivative to find derivative of f(x)=—.
7

10. Differentiate each of the followings w.r.t. its corresponding independent variable (simplify
completely) (Recall that you may not use the chain rule in this exam):

| I 2 inx—3
%, f(x): x2k+l b. y= COS)C'.FS]IIJC
sSimx

11. Given f(x):i/; ;
a. Find f' (x) )
b. Find all points where there is a Vertical Tangent Line (VTL) and prove that there exist a VTL at

cach point.

A2
12. (Extra Credit) Evaluate: lim il iy (as usual, your work must clearly support your answer).

=z )C—-'ﬁ’
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