Homework I Solution

First-Half

1. (a). Since 2? — 1 is the denominator, 2 — 1 # 0, i.e. x # %1, so the
domain is {x € R: x # £1}.

(b). f(-2) = 5 =~ = —f(2)

2. (a). £+2 is under square root, so z+2 > 0, i.e. x > —2, so the domain
is [-2, 400).
Ve+22>0= —y/r—-2<0= f(r) =1—-+Vx+2 <1, so the
range is (—oo, 1].
(b).  — 2 is the denominator, so x — 2 # 0, i.e.  # 2, so the domain
is {r € R:x # 2},

=l — el — 14+ L L £ 0,50 14+ -5 # 1, so the range is

3. (a). If f(z1) = f(22), then 111+1 = x21+17 taking inverse of both sides,
we get x1 + 1 = x9 + 1. Subtract 1 on both sides, we get 1 = x5, so
the function is one-to-one.

(b). y = f(z) = %H, tox+1= i, so x = i — 1, we get the inverse

function is g(y) = i —1.

The domain of fis {x € R: x # —1}, and the range of f is {xr € R :
x # 0}, so the domain of g is {x € R : x # 0} and the range of g is
{reR:z# -1}



4. f~! tells you how much money you need when you buy a specified
kilograms of carrots.

5. For any =1 < x4,

)23 + 2129 + 33) + 2(71 — 72)
Ty — x2) (2% + 2129 + 25 + 2)
J(CR

3
[(z1 + 5)2 + ng + 2]

Since x1 < Tz, ¥1 — 2 < 0. Since (21 + )% + 323 > 0, (z, + 2)% +
322+ 2 > 0, so the product (z; — z2)[(z1 + 2)? + 323 + 2] < 0, ie.
f(z1) — f(z2) < 0, so f(z1) < f(x2), we conclude f is a strictly in-
creasing function.

C 2
x2—2x—15_3151§;13x —2x — 15

3 r—>5 limx —5
r—3

3 —2x3-15

22 —-2x—15 . (x—5)(z+3)
—_— = lim
z—5 x—05 z—5 T —D5
=limz + 3

T—5

=5+3




Jim (VI T va) = lim (Va1 va) Y i?

L WETTP e
T—+00 \/x—_i_l_{_\/}

Second-Half
1. (a).

#'(z) = lim flx+h)— f(z) — lim (x4 h)? = 3(x+h)+1] — [2* = 3z + 1]
h—0 h h—0 h
_ jim &+ R)* = 2% = 3[(z + h) - 3a]
h—0 h
2xh + h? — 3h
= lim
h—0 h

=lim2x+h—3
h—0

=2r—3

2 1
= —gq:’B(x% + 1)+ (275 — B)E:z:’%
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=_—Zg376 ——g —xT6 — —g 2
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= ——r 6 — —xr 3 — —xI 2
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(3x) (2% + 2) — (3z)(z* + 2)
(224 2)2
3(z% +2) — 3z(27)
(1-2 + 2)2
B —322+6
- (x2 i 2)2

f'(x) =

(c)-
) = (*+1)(2? 4+ 1) (z+3) — (* + D[(z? + 1) (z + 3)]
(22 +1)*(z + 3)?

4@ + 1) (z + 3) — (2 4+ 1)[2z(x + 3) 4 (2 + 1)]
N (22 4 1)%(x + 3)?
Axd (@ + 1) (x +3) — (2* + 1)[32% + 62 + 1]
} @+ 1P+ 37
- 28 + 62° + 32t + 122% — 322 — 62 — 1
B (22 +1)%(z + 3)2

(2 + D)@+ D) (x> +1) — (23 + D) (x+ 1)(22 + 1)
($2 + 1)2
(423 + 322+ 1)(2® + 1) — (* + 1)(z + 1)2z
(x241)2

So f'(1) =2
So the equation for the tangent line at x = 1 is

y—2=2(x—1)

4. Let f'(x) = 32* =122+ 9 = 3(z — 1)(x — 3) > 0, we see it holds if and

only if
z—1>0
r—3>0

4



or
r—1<0
r—3<0
if and only if > 3 or x < 1, so the function is increasing on (—oo, 1]
and (3, +00).
. C(z+h)—C(x) = C'(x)h, so when z = 10,000, h = 2,
C(1,000 + 2) — C(1,000) = C"(1,000) x 2 =15 x 2 =30

So there will be 30 dollars extra cost per day.



