
Math171-502 Sample Problems for the Final. Answers. Spring 2012

1. (a) < −3

5
,
4

5
>

(b) cos θ = − 8√
5
√
13

(c) compb⃗a⃗ = − 8√
13

, proj⃗ba⃗ =<
16

13
,−24

13
>

2. W = 80 cos(400)

3.
13

5

4. Vector equation: r⃗(t) =< 1+t,−3+4t > or r⃗(t) =< 2+t, 1+4t >. Parametric equations:
x(t) = 1 + t, y(t) = −3 + 4t or x(t) = 2 + t, y(t) = 1 + 4t

5. Jump discontinuiuty at x = 2

6. Vertical asymptotes: x = 1, x = −1. Horizontal asymptote y =
1

3

7. (a)
dy

dx
= (sin x)x(ln(sinx) + x cotx)

(b)
dy
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=

5
√
2x− 1(x2 − 4)2
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− 1
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)
(c)

dy

dx
= −

√
1− t4

2t
√
1− t2

(d)
dy

dx
=

1− 4x− 2y

2x+ 2y

8. y =
7

4
(x− 1) + 2

9. (a) v(t) = 3t2 − 12, a(t) = 6t

(b) t > 2

(c) 23

10. v⃗(1) =< 1, 15 >, s(1) =
√
226, a⃗(1) =< 0,−10 >

11. y′′ = 16e−5x cos 3x+ 30e−5x sin 3x

12.
d50

dx50
cos 2x = −(250) cos 2x

13. 1.9

14.
4

3
cm2

15. g′(1) =
1

2

1



16. 4

17.
3π

4

18. (a) 1

(b) 0

(c) 1

19. The absolute maximum value is
4

27
. The absolute minimum value is -4.

20. (a) f is increasing on (−
√
3, 0) ∪ (

√
3,∞). f is decreasing on (−∞,−

√
3) ∪ (0,

√
3)

(b) f has a local max at x = 0. f has the local min at x = ±
√
3.

(c) f is CU on (−∞,−1) ∪ (1,∞). f is CD on (−1, 1)

(d) f has inflection points at x = ±1.

21. (24cm)× (36cm)

22. 2n − 1 +
n(n+ 1)(2n+ 1)

6

23. f ′(x) =
x

2
√
x(x+ 1)

24. (a)
29

6

(b)
2

5
(25/2 − 1) + 2(21/2 − 1)

(c) 3

(d) −3

4
(1− x)4/3 + C

(e)
(1 +

√
x)10

5
+ C

(f) x− e−x + C

(g)
10

3

(h) −π2

9

25.
16

3

26. s(t) =
t4

12
− t3

6
+ 2t+ 1

27. r⃗(t) =<
t3

3
+ t+ 1,

t2

2
+ t >

2


