MATH 251/249
Midterm Handout

1. For 1)
lim (m2 — 22 cos %) = lim x? (1 — cos %) 700 - 07 u=1<u— 0"
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For 2)
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where x — 7 = u and cosm = —1 sinw =0
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lim = 0 by Squeeze Th. since —1 < sinz < 1 and r—m <0
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For 3)
for 3 = cosmEL Q.R. to find ¢ = —msinmz (1 — z) —2(:087rx (—1)
- (1—x)
atx:—% cos 5+ = 0,sin 5F = —1 so y = 0 and
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For 4)
3
for y = (sm :ci +1) use Chain Rule twice
: 2 ~1\/
y = (sm \/ﬁ) (cos \/}1—+1) ((m"‘ +1) 2) -
2 3 —62° sin? —=2— cos ——
=3 (sin ——=—) (cos — -1 < ot +1 5) 43 = Valil _ Valil
) k) (-2) (e =

For 5)

the function f(x) = x — 2sin (7z) is continuous everywhere

and f(3) =3 —2sinf = -3 <0and f(1) =1—2sinT=1>0

so by IVT there must be an ¢ between £ and 1 where f(c) =0

For 6)

the polynoial p = 223 — 622 + 7 is continuous everywhere and p(0) =7 >0

and p(—1) = =2 —-6+7 = —1 < 0 so by IVT (intermediate value theorem )
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there must be one root 71 between —1 and 0 r; € |—1,0]

since p(1) =2—-6+7=3>0and p(2) =16 —-244+7=-1<0
so by IVT there is another root between 1 and 2 ry € ]1,2]
finally p(3) =54 —544+7=7>0

by IVT there is a root 13 € (2,3)

For 7)

cos@zim:iﬂ:i&:i@

but since € is in the second quadrant cos must be negative

For 8)
sinf = +y1—cos?0 = +,/1 -4 =£,/3 = £

but since € is in the forth quadrant sin must be negative

4
sinf = —?. Now sin 26 = 2sinfcosf = 2 - (’T‘/g) . % = —%.

For 9)
(212+1 - 3) (42> —1) for z<—3
flz) = ax +b for —%§x§2 .
cos(—7) for x> 2
the function is continuous except = = —% and z = 2
f(=3) = Fa+b = lm f(z) and lm f(z) = Tim

lim (%) (42 — 1)

= lim (5B 20— 1) (22 +1)= lim (~1-6z)(2r—1)=2.
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All 3 numbers must be the same so *71@ +h=—4
Similarly,for z = 2
f(2)=2a+b= 11%1_ f(z) and lirélJr cos =" =cos 5 =0

All 3 numbers must be the same so 2a +b=0—— b= —2a
back to %la—i-b: —4 and.a(%l —2) = —4:>a(’75) = —4

soaz%andb:—2a:_T16.
For 10)

cos(mr) —2sin&F for >3

fla) = ar® +b for 0<z<3
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for z <0
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the function is continuous except x =3 and x =0
f(3)=9a+0b= lirgl_ f(z) and

mlil%_ flz) = ;}L%L {cos (mx) — 2sin %ﬂ =cos(3m) —2sin¥ = -1-2(-1)=1

All 3 numbers must be the sameso 9a+b=1

Similarly,for z =0

VI—r—3 VvV9—z+3 9—x—32

0)=b= lim f(zx) and lim 6 - . =6lim =
f(0) Iﬂo+f() o0 T VoO—2+3 z—»[)*x(/g_x_i_g)
—x —1
=6 lim =6 lim ——— = =6 — 1
o0 (\/9_—x+ 3) e—0- (O—2+4+3) ¢
All 3 numbers must be the same so b = —1

substitute b = —1 in the first equation 9a—-1=1 a= % and b= —1.
For 11)
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