PRACTICE FINAL (CHRIST) - BRIEF SOLUTIONS

PEYAM RYAN TABRIZIAN

() f'(2) =1+ soly — (2+¢%) = (L) (a—2)|

(Ib) | ———17
24/3+In(In(x)) n(zx)

(1¢) (use I’Hopital’s, or notice that it’s just the reciprocal of cos'(%))
(Id) 1) y=a®

2) In(y) = cos(z) In(x)

3) L = —sin(z) In(z) + st(m)

4) o = geos(®) (— sin(z) In(z) + Cosx(m))
(le) | v/[sin(x) + cos(x)| + C
(1f) cos(2x)(2)sin~!(sin(2z)) = cos(2z)(2)(2z) = M

8 |

(1g) % + C'| (if you use the substitution u© = sin(x)) or 7(:055172@ + C'| (if you
sin(2z)
2

notice that sin(z) cos(z) =

(2a) sin"!(1) —sin"}(0) = T — 0
2b) —1+4-9+16=10]

(2¢) [0](odd function!)
(2d) Don’t worry about this one, won’t appear on the exam, but you’ll see this in Math
IB! Let x = sin(#), so dx = cos(6)d#f, and so the integral becomes:

/ (1 — sin2(0))~# (cos(8))d0 = / (cos(6)) % (cos(6))d6
= /cos(&)*3 cos(0)do
= /cos(9)72d0

= /secz(ﬁ)dt?
=tan(f) + C
= tan(sin~'()) + C
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(2e) This is very hard!

lim (z+ ¢/7)% — 25 = lim «
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(2h) Ignore this, won’t be on the exam!

3) 1)V =220 V(h) = 5(1 — h2)(h)dh = Zh — Zh3dh
2) Constraint 0 < h < 1 (because of the requirement that 2 + h? = 1)

D V() =5 —ah? =0 h=/

4) V(0) =0,V (1) =0, and V(\/g) = 92—\7/%, so by the closed interval method,

V(y/1) = 2% |is the maximum volume!
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@) f(z) =4+ ze 2=
1) Domain: z # 0
2) No y—intercepts, x— intercept exists by the IVT
3) No symmetry
4) No horizontal asymptotes, Vertical Asymptote x = 0:

1 _ 1
~ % e

e 2w 1
lim f(z) =4+ lim ¢ T 2 4+ lim 2“”271 =44 lim ——e % =4—00 = —00
z—0~ z—0~ = z—0~ -2z z—0~
5) f increasing on (—oco, —1), decreasing on (—3, 0) and increasing on (0, 00).

(It might help to notice that 1 + i = % and use a sign table) Local

minimum 4 — featz = —3

6) Concave down on (—o0, 0), Concave up on (0, c0)
7) Check with a calculator to see if your picture is correct!

(5) I am skipping this one as well, because it won’t be on the exam!

(6) (a) Using the shell method (draw a good picture),

3
V= / 27 |z — 0| (BIGGER — SMALLER)dx
1

Now, |z — 0| = |z| = z,and (x —2)? +y? = 1 <= y = £/1 — (x — 2)2,
So BIGGER = /1 — (z — 2)2 and SMALLER = —/1 — (z — 2)2,
So BIGGER - SMALLER =2,/1 — (z — 2)2, and the volume becomes:

3 3
V= / 2rx(2y/1 — (z — 2)?)dx = / drar/1 — (z — 2)2dx
1 1
(b) Firstof all, let uw = x — 2, so x = u + 2 then du = dx, and V becomes:

1 1 1
V= / Ar(u+2)v1 — udu = 477/ uy/1— u2du+87r/ V1—u?du = 0+87rg = 47?
1 1 ~1

Where the last integral is the sum of the integral of an odd function, and the
area of a semicircle of radius 1.

(7) Don’t worry about those, they won’t be on the exam (but you might have true/false
questions on the exam)



