
Math 102 exam review



Use two steps of Euler’s method to 
approximate y(1) where 

y’=y2 and y(0)=1.

(A) 6/5

(B) 21/8

(C) 4/3

(D) 3/2

(E) 9/8
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Which equation gives the point on 
the graph of f(x)=x2+b whose 

tangent line goes through the origin?

(A) a2 = b

(B) y = 2a (x-a) +a2+b

(C) x2+b = 0

(D) There is no such point.
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A population grows according to the equation 
y’= y(100-y)(y-20). If the initial population size 
is 22, what size does the population eventually 

approach?

(A) 0

(B) 20

(C) 100

(D) 40 + 20 sqrt(7/3)

(E) It grows without bound (“infinity”)
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Which is the graph of 
y = 2 + 1.5 sin(3x-π/2)?

(A) (B)

(C) (D)



Which is the graph of 
y = 2 + 1.5 sin(3x-π/2)?

(A) (B)

y=2+1.5 sin(3(x-π/6))
so this is like sin(3x) shifted 

right by π/6.



Which is the graph of 
y = 2 + 1.5 sin(3x-π/2)?

(A) (B)

Or just plug in x=0...



Choose the correct one

(A) If f’(0) = 0 then x=0 must be a local max or min of f.

(B) If f’’(0) = 0 then x=0 must be an inflection pt of f.

(C) If f’(0) = 0 and f’’(0) < 0 then x=0 must be a local 
min.

(D) If f(-1) = 0 and f’(x)<0 for -1 < x < 1 then f(0)<0.
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Use the definition of the derivative to 
calculate f’(x) where  f(x)=x2.

(should take < 2min... click when you’re done)



What are the stable 
steady states of y’=sin(y)?

(A) -3π/2, -π/2, π/2, 3π/2

(B) -3π, -π, π, 3π, 5π

(C) -2π, -π, 0, π, 2π

(D) -7π/2, -3π/2, 3π/2, 7π/2

(E) -4π, -2π, 0, 2π, 4π
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Limits

Which of the following are true?

1.  

2.  

3.                  does not exist.

lim
x→a

f(x) = f(a)

lim
x→b

f(x) = f(b)

a b c

f(x)

4.                exists.

5.                exists.

lim
x→a

f(x)

lim
x→b

f(x)

(A)  1, 4

(B)  2, 5

(C) 3

(D) 4

(E) 5lim
x→c

f(x)
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m1 is the slope of f(x) at x=0. 
m2 is the slope of f-1(x) at x=0.

(A) m1 = m2

(B) m1 = -m2

(C) m1 = 1/m2

(D) m1 = -1/m2

(E) None of the above.



m1 is the slope of f(x) at x=0. 
m2 is the slope of f-1(x) at x=0.

(A) m1 = m2

(B) m1 = -m2

(C) m1 = 1/m2

(D) m1 = -1/m2

(E) None of the above.

g(x) = f-1(x)
f(g(x)) = x

f’(g(x)) g’(x) = 1
g’(x) = 1/f’(g(x))
g’(0) = 1/f’(g(0))

g’(0) ≠ 1/f’(0) unless g(0)=0.



Requested problem 1...



Followup Q - solving DEs
“Solve” y’=ky (state y(t)=Cekt).

Use substitution to solve y’=a+by.

Pull y(t)=-b/a+(y0+b/a)ebt out of a hat and use it for 
calculations.

Check that a given function solves any other DE.

Find steady states to any DE (y’=f(y)).

Note: “solving a DE” means coming up with a solution. 
There are other DE things you need to know.



Requested problem 2



Requested problem 2

d(0)=?



Requested problem 2

d(0)=?
vcar’(t) = 2 m/s2 so vcar(t) = ?
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Requested problem 2

d(0)=?
vcar’(t) = 2 m/s2 so vcar(t) = ?
d’(t) = vcar(t) - vmoose(t) = ?

so d(t) = ?



Requested problem 3



f(x) = ln(x)-ex has a critical point 
at xcrit where 1/2 < xcrit < 1.

(A) xcrit is a local min.

(B) xcrit is a local max.

(C) xcrit is an inflection point.



f(x) = ln(x)-ex has a critical point 
at xcrit where 1/2 < xcrit < 1.

(A) xcrit is a local min.
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List all mins and maxes of 
g(x) = x4 - 8/3 x3 +2x2.

(A) 0

(B) 1

(C) -1

(D) 0, 1

(E) -1, 0



List all mins and maxes of 
g(x) = x4 - 8/3 x3 +2x2.

(A) 0 (min)

(B) 1 (inflection pt)

(C) -1

(D) 0, 1

(E) -1, 0



cos(arcsin(x)) = . . .

(A) sqrt(1-x2)

(B) 1/sqrt(1-x2)

(C) x/sqrt(1-x2)

(D) sqrt(1-x2)/x

(E) 1/x
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cos(arcsin(x)) = . . .

(A) sqrt(1-x2)

(B) 1/sqrt(1-x2)

(C) x/sqrt(1-x2)

(D) sqrt(1-x2)/x

(E) 1/x

x
1

arcsin(x)sqrt(1-x2)



Ensuring continuity

For what value of a is the following function 
continuous at all points x?

(A) a=2

(B) a=-2

(C) a=0

(D) a=1

f(x) =
�

4− a2 + 3x x < 1
x2 + ax x ≥ 1



Ensuring continuity

For what value of a is the following function 
continuous at all points x?

(A) a=2

(B) a=-2

(C) a=0

(D) a=1

f(x) =
�

4− a2 + 3x x < 1
x2 + ax x ≥ 1

7-a2=1+a --> a2+a-6=0 --> a=2,-3.



Find tangent line to f(x)=x2 
that goes through (1,-1).

Point of tangency is at

(A)  

(B)  

(C) (1, -1) 

(D)

(1 +
√

2, 3− 2
√

2)
(1 +

√
2, 3 + 2

√
2)

(1−
√

2, 3− 2
√

2)
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