Math 124, Solutions to Spring 2022 Midterm I

1. (a) The numerator approaches 6 (which is positive), the denominator approaches 0 and when = > 3,
it is positive, so the limit is oco.

V922 + 4z — 1 2 (922 + 4z —1 —4z +1
(b) lim (3:5—\/91‘24—435—1)-336_'— i T S s Gl e A SRS s
z—00 3r+ V922 +4x —1 @0 3 +v922 +4r—1 203z + 922 +4x—1
. =i : —4+3 —4+0 2
= lim ————~——— = lim z = S
z—00 3r+v9z2+4x—1 voeo g g4 % 34vV94+0—-0 3
1 1
T h—2 73 —2)(x—2 —2)— -2
(C) f/(x) — lim z+h—2 z—2 ($+h )(T ) = lim (Jf ) ($+h )
h—0 h (x+h—-=2)(x—2) nr=0 h(z+h—-2)(xz—-2)
—hm(x_2)_(x+h_2)—lim il = — lim ! 1!
=0 h(z+h—=2)(z—2) hsoh(z+h—-2)(z—-2) w0 (z+h-2)(z—-2)  (z-—2)2
2. (a) f’(x):5%+%—143x12+7m”_1
, (622 — 5sinz) (72 + 13sinz) — (223 + 5cos ) (7721 + 13 cos x)
(b) ¢'(x) = T 3
(7211 + 13sinx)

(c) B/ (x) = e” tan(z) + ze” tan(z) + ze® sec? ()

3. (i) DNE, (ii) —1, (iii) —oo, (iv) oo, (v) =5, (vi)-1, (vii) z = 3,5,
(viil) f'(2.5) < f'(0.5) < f(0) < f'(8.7) < f'(5.1), (ix) (—2,3) and (5,00), (x) x —2,3,5

4. Let a be the z-coordinate of a point of tangency:
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which gives two solutions ¢ = —2 and a = 1.

At the point (—2,23) the tangent line is y = —16z — 9.
At the point (1,11) the tangent line is y = 8z + 3.



