Solutions to Math 124 G Fall 2023 Midterm I
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3. (a) We have f(1) = =2, f'(z) = 32% — 4z + 3, and f’(1) = 2 so the tangent to f has equation
y+2=2>x-1).

The tangent to g has the same point, but slope —1/2 so its equation is

1
y+2=—3(r—1).

(b) From
a
“2=9M =313
we get a = —2(b+ 1). From
by a
and 1
(1) = -
y — W =Gy
we get a = %(b—i— 1)2. Solving, we get b= —1 or b = —5/2. We see that b = —1 makes g undefined
at £ = 1 which is not the case. So b = —5, a = 8 and
8
g(z) = e

(¢) The graph of y = f(z) is given by 1 and the graph of y = g(x) is given by 4. The tangent line to
y = f(x) is 2 and has equation y = 2z — 4. The tangent line to y = g(x) is 3 and has equation

y=-lg—3
y=f(x)
4. (a) z=-2,7
(b) x=0,4 )
(¢) (—o00,-2), (—=2,0), (4,7) -w -8 -6 -4 > 2 4 6 s 10
(d) 27




