MATHS 101 — Calculus I

Final Exam Revision

Question 1:
(20 points) Let f(x) = x3 — 3x% + 4.
a) Find the intervals of increase and decrease.
b) Find the local maximum value(s) and local minimum value(s).

c) Find the intervals of concavity.
d) Find the inflection point(s).
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Question 2:

(20 points) Evaluate the following integrals. Show your work for full credit.

4
f (]x] = 3) dx
-2
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Question 3:

(12 points) A farmer has 1200 m of fencing and wants to fence off a rectangular
field that borders a straight river. He needs no fence along the river. What are the
dimensions of the field that has the largest area?
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Question 4:

(12 points) Use logarithmic differentiation to find the derivative of

xsm erx+3

Y cos? x
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Question 5:

(16 points) Choose the correct answer in each of the following:

el
@

(A) 1
(B) —1
(C) 0
(D) o
(E) —oo
(F) DNE
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() 1f g@) = [527 In(e) dt, then g/ (x) =
(A) (4x3 +2x)In(x* +x2 + 1) + 2xIn(x%2 + 1)
B) (x*+x2+DIn(x*+x2+1D+ (*x?+ 1D In(x?+1)
(C) (4x3+2x)In(x* +x%+ 1) —2xIn(x? + 1)
D) (x*+x2+DIn(x*+x%24+1)— (x?+ 1) In(x?+1)

4x3+2x 2x
x4+x24+1  x2+41

(E)

4x342x 2x

(F) =

xt+x241 x241
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(3) The derivative of y = In/x is

(A) ¥' =
(B) ¥’
(€) ¥’
(D) ¥’

(E) ¥

¥l 2J- 5l oJg
SR :

(F) y'=—
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X

3
(4) If y ==, then y'=

(A)

3x2—x3
e4x

3x%2—x3
2e*

(B)

3x2+x3

CE-=

3x2—x3

(0) 2

3x%+x3
ex

(E)

3x2%—x3
X

(F)

e
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(5) The value(s) of ¢ that satisfy the conclusion of the mean value theorem for
fx) = ion [1,3]is

(A)c=+3
(B) c = +V3

I

(C) c= 5
(D)c=1
(E) c=0

(F) No such c exists
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(6) Write 5sinhx + 7 cosh x in terms of e* and e ™

(A) 12e* —12e7*
(B) 12e* + 2e7*
(C) 6e* +e™™

(D) 5e* + 7e™*
(E) 6e* —e™

(F) 2e* —12e7*
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(7) The linearization of the function f(x) = e3* ata =0 is L(x) =

(A) 1+ x
(B) 1 —x
(C) 1+ 3x
(D) 3x
(E)1 — 3x

(F) None of the above
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1 4 2
x5 +=x3

(€ =—+c
3

(D) x3+Vx2+¢C
3 2

(B T+2xi4C

(F) None of the above
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(9) The value(s) of x at which the function f(x) = e?* — 18x has a

horizontal tangent line

(A)x =<
(8) x = =
©Qx=-=2
(D) x = In45
(E)x =22

2

(F) None of the above
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(10) The equation of the tangent line of the function
f(x) = e** — 18x at the point (0,1) is
(A)y =1+ 16x
B)y=1-16x
(CQ)y=1-18x
D)y =1+ 18x
(E)y =2—16x

(F) None of the above
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(11) ifr(x) = £ (g(h(x))) and h(1) = 5, g(5) = 3, h'(1) = 4,
g'(5) =10and f'(3) = 8,thenr'(1) =

(A)320
(B) 80
(C) 32
(D) 400
(E) 200

(F) None of the above
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12 The following is the graph of f(x) = V4 — x2. Determine
(12) g grap v

fozf(x) dx
f(z)
IO\
RO N T
(A) tan~1(2) — tan"1(0)
(8) %
(C) m?
(D) m
(E) cot™1(2) — cot™1(0)
(F) csc™1(2) — csc™1(0)
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3.9:Related Rates:

D IfVx + [y = 5whenx=4,y=9and%:8then2—3t/=
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)IFf f()dx =—2and [ f(x)dx = 3 then [ f(x) dx =
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8
1+t2

9)Given that 52 = — + sec? t and V(0)=1. Find V' (¢)
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