MS 121 IT Mathematics Solutions Test 3

1. The limit as £ — —2 of the function

_ 23+ 5x? — 12
34202430+ 6

()

is equal to:

(A) o (B) ;1 (C) 8 (D) —é;. (E) None of the previous.

2. The limit as x — —oo of the function

2923 — 7% 4+ 22 — 11
504+ 622 —bx + 3

fz) =

is equal to:

(A) O (B) —x (C) (D) 259 (E) None of the previous.

6
3. The derivative of the function f(z) = 102° — — is:

26
36 36 36
(A) 60x° + g (B) 60z° — — (C) 60z + o
1
(D) 60z° — — (E) None of the previous.
T

4. The derivative of the function f(x) = (623 + 2z)73 is:
(A) —3(1822 + 2)(62% + 2x)~* (B) —3(182% + 2)(62® + 2z)2

(C) —3(623+2x)™* (D) —3(62%+2x)~2 (E) None of the previous.

1 1
5. Evaluate the following integral: / zt — — du.
-1 x

16 4 4

(A) 0 (B) R (C) —— (D) =

15 (E) None of the previous.



-1

6. The function f(x)= 24 3 18 increasing on the interval(s):
(A) (—o00,00) (B) (0, o) (C) (=00, —1) and (1, o0)
(D) (—o0, 0) (E) None of the previous.

7. The following curve in the xy-plane

most closely represents the graph of f(z) = :

x? T T+ 2
A B C
(A) (x+3)(x+1) (B) (x+3)(x+1) (©) (x+3)(x+1)
2
(D) @ —Z)sz Y (E) None of the previous.
8. On the interval [—1, 2] the function f(x)= ’ 1—2 takes its maximum value
at:

(A z=-1 B)z=0 (C)z=1 (D)xz=2 (E) None of the

previous.

9. Determine the following integral:

A Cc (B C (C C

( ) 6(IE3—6$—|—8)2+ ( ) 2($3—6$+8)2+ ( ) 12(m3—6$+8)4+
-1

D E) None of the previous.

(D) 1 — 62+ 8)] +C  (E) None of the previous

10. Evaluate the following integral:

/24 z(z — 3)° dx.

(A) g B)o (C) 3 (D) L; (E) None of the previous.



. Both the numerator and denominator evaluated at x = —2 are zero, so (z + 2)
is a factor of both the numerator and denominator:

_ 3+ 5r? — 12 . (z+2)(z* + 3z —6) . 2*4+3r—-6 4-6-6
hm = 11m = ]1m = =
e—=2723 4+ 202 +3x+6 2—-2 (z+2)(2?+3) r——2 1243 4+ 3

. Divide by the highest power of x in the denominator, which is z* :
2923 — 722 + 22 — 11 . 29/x —T/a? +2/x% —11/2*
im = lim
z——oco Byt 4622 —br+3  a—-oc 546/22—5/2343/xt

=0 (A).

. Use the following

for n # 0.

d 6 36

— <1Ox6 - ) =602° + — (O).
x x

Here u = 62° + 22 and n = —3 so

f(z) = =3(182% + 2)(62° + 2z)~* (A).

. Use the following

1 1 2 110 1 1 1 1 16
4—— = | — _ = — —_ — _—— — = —
/_1:6 a0 l5 +3x3]_1 573 ( 5 3) 5 (B

. The function f(x) is increasing whenever f'(z) > 0.

) = 2z(z% + 3) — 2x(x? — 1) _ 8 -0
(22 +3)? (22 +3)?
if x > 0. So the function is increasing on (0, 00) (B).

. The graph crosses the z-axis at x = —2 so f(—2) = 0, the only answer which
satisfies this is (C) (and possibly (E)). We can see from the graph that f is
undefined when z = —3, and x = —1. Also

I T+ 2 0 I T+ 2
im =0= lim
v=o0 (z + 3)(z + 1) z——c0 (4 3)(x + 1)
_ T+ 2 ) x4+ 2
lim = —00 = lim
21-3 (x + 3)(z + 1) z1-1 (z 4+ 3)(z + 1)
! T+ 2 ! x+2
im =00 = lim
z|-3 (x + 3)(x + 1) zl-1 (z +3)(x+ 1)

as in the diagram so that C is the answer.

3



8. The function f will take its maximum values either at the endpoints, at xg

10.

where f'(z9) =0, or at zy where f’ is undefined.

r—6)—(r+5 11
f,(x):( ) (2 ) _ .
(x —6) (x —6)
So f'(x) is defined and f'(z) < 0, for all z € [-1,2]. As f'(z) < 0 we can
see that f is decreasing and hence takes its maximum value at the lefthand
endpoint x = —1 (A). Alternatively evaluate f at the endpoints of the interval

f(=1)=—-4/7> f(2) = =3/4.

Use the following:

Here u = 23 — 62 + 8, v/ = 32> — 6 = 3(2? — 2) and n = —3. So

x? -2 322 —6 -1
_dz = C (A).
/( 5 61 + 8)3 3/ Sy Ll e e A G

Use integration by parts:

b , b
/ w' dr = [uv], —/ u'vdx.

Hereu =z, v/ =(r —3)%sou/ =1 and v =




