MTH 207 Midterm Solutions

(1a) lim, 5;‘;?8?3? = 2?5;;1&302;01) = 0.

(1b) lim, g E—:g‘ = —1; lim, g+ |§:§| = 1. Therefore the limit does not exist.
(le) lim, o =V = fim, o V=2 LVES o iy, 2 =

(1d) lims—o Wﬁrﬂ) = limg o4 - S - tan(z1+7r/4) =417 =4

(2) Want that lim, ;- f(x) = lim,_,1+ f(x) = f(1) (clearly, f(z) is continuous at all points # 1 because it is
simply a polynomial there). lim,_,;- f(z) =2 —¢, lim,_,;+ f(x) =4 —1 = 3. So require that 2—¢c=3 — c= —1.

(3) f/(iL‘> — lim flzth)—f(z) _ lim ﬁfﬁtl — lim —h _ -1
h—0 h z—0 R =0 R ) (@+h+1) — (@+1)2°

(42) y(z) =sec’(VI—2)(3(1 — ) "/?(=1)).
(4b) o/ (x) = —223sin?(23) + 2272 sin(2?) cos(x?)(32?).

T 2_(/z)2(22—1/2 T
() /() = B CE G P /aen),

(5) Slope of tangent line at point z: tan’ x = sec? z.

Want this slope to be —(%/2) =2. So solve sec?z =2 — cosx = +1/V/2 — x = +7/4.

(6a) g = Z%Zi = et —0 —cost=—1 —t=zm

So the points are; t =7 : (72 —4r —1, —7), t=—m: (7> +47 -1, 7).
Plot this curve in MAPLE to confirm;
plot([t"2+4xt—1,¢t+sin(t),t = —2*%Pi..2 *Pi]);

(Gb) Zzg _ di(zl) _ Cflyl//jf _ (— sint)(2(t2+4)4;31+cost)2
A x \dx T i+ .
2 2
Attzw:fm—g:o, att:—ﬂ':flx—g:().
dy _ = d%y _ 2(y*+ay)
(7a) ﬁ - x+gy' (7b) da:ig T (z+2y)?

(8) @ = tanf(t) — % = 3sec? 93—? — %? = 2 radians/sec.

(9a) f'(z) = % Critical points: z = 0, —2 (note that 2 +2x +2 # 0 V).
(9b) f(-1) =0, f(0) =1/2, f(1) =2/5 — f(z) has an absolute minimum at x = —1 with extreme value
0, f(x) has a absolute maximum at x = 0 with extreme value 1/2, and f(x) has a local minimum at x = 1 with
extreme value 2/5.



