MATH 251/249
Midterm Handout

For 1)
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for m use Q.R. to find 3y = (COS WQ;), _ TEmT 1=z) _2COS mz (1)
1—-u (1—2x)
atx:—% cos 5+ = 0,sin 5+ = —1 so
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For 4 a)
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for y = (sin 1 ) use Chain Rule twice
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For 4 b)
For y = cos(3 — 22?) first the first derivative by Chain Rule :
y = —sin(3 — 222) - (3 — 222) = . —sin(3 — 22?) - (—4z) = 4z sin(3 — 22?)

then the second derivative by Product and Chain Rules



y' =4[zsin(3 —22%)] =4 [(:c)' sin(3 — 22?) + x (sin(3 — 2;(:2))'} =
= 4[1 -sin(3 — 222) + z cos(3 — 22?)(3 — 222)'] =
= 4[sin(3 — 22?%) — 422 cos(3 — 2z?)]
For 5)
the function f(x) = x — 2sin (7wz) is continuous everywhere
and
fG)=3-2sinf=-2<0and f(1) =1—2sint=1>0
so by IVT there must be an ¢ between 1 and 1 where f(c) =0
For 6)
the polynoial p (z) = 223 — 622 + 7 is continuous everywhere
we can have 3 roots or at least one;to decide find Critical points first
p(r)=622—-12r =6z(z—-2)=0 2=0,2
then find y-values r=0—-y="7
r=2—y=2-28-6-247=252-3)+7=-1<0j
so we have 3 roots
to locate at least one test some values of p:  p(0) =7 >0
and p(—1) = —2—-6+7 = —1 < 0 so by IVT (intermediate value theorem
there must be one root 7, between —1 and 0 7 € (—1,0)
since p(1) =2—-6+7=3>0and p(2) =16—-24+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)
cosf = V1 —sin?f = £,/1— L = +,/2 = 1¥2
but since # is in the second quadrant cos must be negative
1 5

sec = b = — 751

For 8)
sinf = +v1—cos?f = £,/1— § =+,/3 = £

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

4
sinf = —\f. Now sin26 = 2sinfcosf = 2 - (;\/‘F’) L2 = —ﬁ.

3 3 9
For 9)
(2x2+1 — 3) (42> —1) for o< -3
f(z) = ax +b for —%§x§2 .
cos(—7) for x> 2
the function is continuous except = = —% and xr = 2
1y _ -1 o
f-3) =Fa+b— lm (@)
i fla) = dim (A -3) (def - 1) = lim (B5E50) (407 - 1)
 2-62-3 o
:gg_l}in%_T_H-(Qz—l)@x—kl) —x_l}fn%_(—l—(ix)@x—l) =2-(-2)=-4
All 3 numbers must be the same so —ta+b= —4

Similarly.for x = 2
f(2)=2a+b= lirgl_ f(z) and lim cos —* = cos 5" =0

r—2



All 3 numbers must be the same so 2a +b=0 —— b= —2a
back to %la—i-b = —4 and.a (_1 - 2) = —4=aq (_75) = —4

2
-2 8 —16
so a = (—4) (5> =% andb:—2a:T.
For 10)

cos(mz) —2sin & for >3

ax®+0b for 0<x<3

= voma-s

the function is continuous for any x except x =3 and x =0
f(3)=9a+0b= liIél_ f(z) and

for z <0

mli)r% flx) = :CILI% [COS (mx) — 2sin %] = cos (31) — 2sin & =
All 3 numbers must be the same so 9a+b=1

Similarly,for z =0

f(0)=b= lirgl+ f(z) and lim 6 -

~1-2(-1) =1

VI—z2-3 V9—-2+3 9—gz—32

om0 z '\/9——£L’—|—3_m—>(§l}x(\/g_—x+3>

—x -1 —6
=6 lim =6lm ——— = — = -1
w—>0*'r(,/9_l'+3) r—0— (\/9—[[’—‘—3) 6
All 3 numbers must be the same so b = —1

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

and b = —1.
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