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You may use a scientific calculator that does not have programming or graphing capabilities.
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Questions # points Total Points
Q.1 20
Q.2,0Q.3 16
Q4,05,Q.6 16
Q.7,0Q.8 13
Q.9,0Q.10 15
Total 80
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Q.1 (20 points) Find g—y for the following functions:
X

a) y=cot *(xInx)

b) y=sinh (tanh (m))

\/ x2\I1+x2
c) Y=

4
e4X(1_X2)2
d N
) y_(x +7

)COS X

e) 3x°y? =4x* —4xy

(Note: Show your work without simplifying)



Q.2 (8 points) Find the absolute maximum and the absolute minimum of:
a) f(x)=x%" on[13]

b) y =(x2+2x —3)3 on [4,0]

Q.3 (8 points) Find the critical numbers of each function.
a) f(x)=sin’>x —sinx on [0,27]

b) y =X (x -1)°



Q.4 (5 points) Verify the identity using definitions: 23inh2(x )+1=cosh(2x)

Q.5 (5 points) Verify that f (x) = LZ satisfies the hypotheses of the Mean Value Theorem on [0, 2].
X +

Find all numbers ¢ that satisfy the conclusion of the Mean Value Theorem on [0, 2].

2 J— —
Q.6 (6 points) Check whether f (x) = % satisfies the hypotheses of Rolle’s Theorem on [—3, 5] _

If so, find the value(s) of c that satisfy the conclusion of Rolle's Theorem.



Q.7 (3+3 points) Evaluate the limits: (Note: Show your work in details)
. sinh(2x)
a) lim —
X—n 2e X

b) lim sin(x —4)
x—4 tan (2x —8)

Q.8 (7 points) Car B is 20km west of car A. At 1:00 p.m. car A is travelling South at 45 km/hour and car
B is travelling West at 50 km/hour. At what rate is the distance between the cars changing at 3:00 p.m.?



Q.9 (5 points) A balloon deflates (loses air) at the rate of 250 cm®/second. At what rate is the radius
changing when the diameter is 10 cm?

Q.10 (4+6 points)
a) Suppose that f (1) =0and f'(1) =2. Find an equation of the tangent line to the
1+xf (x)
1+X

curve g(x)= at x=1

b) Find an equation of the normal line to the curve whose equation is Xy + 4xy? = ; at (4,%) :



