
Solution Key Math 161 - Fall 2014

1. (a) f
′
(x) = 2x+ 1

(b) g
′
(t) = − 1

(t+ 3)2

(c) h
′
(x) =

1

2
√
x+ 4

2. (a) f
′
(x) = 33x32 + 48x11 + 12x3 +

√
42

(b) g
′
(y) = cos y − sin y + sec2(y)

(c) h
′
(t) = (t4 + 60) cos t+ 3t2 sin t

(d) f
′
(s) = − csc2 x

(e) g
′
(x) = xπ−1 − 1

(f) h
′
(z) =

(z3 + z2 + 3z + 1) cos z − (3z2 + 2z + 3) sin z

(z3 + z2 + 3z + 1)2

(g) r
′
(x) = 7

2x
5
2 + 9

2x
1
2 + 3

2x
− 1

2 =
7x3 + 9x+ 3

2
√
x

(h) F
′
(v) = 2v + 3− 4v−2 =

2v3 + 3v2 − 4

v2

(i) Q
′
(y) = − 1

(y − 1)2

(j) R
′
(m) = 1

5

(
m2

secm

)− 4
5

· 2m−m
2 tanm

secm
=
m(2 cosm−m sinm)

5(m2 cosm)4/5

(k) S
′
(p) = p · (3p2 + 4)2 · (p3 + 2p2 + 4)4 · (63p3 + 96p2 + 60p+ 152)

(l) T
′
(x) =

2(2x− 5)

(x− 2)2(x− 3)2

(m) G
′
(z) = 3 cos2(3z)− 3 sin2(3z)

(n) H
′
(t) = t3(4 sin t cos t+t(cos2 t−sin2 t)) = t3 [2 sin(2t) + t cos(2t)]

(o) f
′
(x) =

x cos(
√
x2 + 5)

2
√
x2 + 5

√
sin(
√
x2 + 5)

(p) g
′
(t) =

t6 + 3t2

(t4 + 1)
3
2

(q) p
′
(v) = (v3+v+4)4(2v3+3v2+4)3

[
5(3v2 + 1)(2v3 + 3v2 + 4) + 4(4v2 + 6v)(v3 + 4v + 4)

]
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(r) φ
′
(x) = − 3x

2
3 + 1

9x
2
3 (x+ x1/3)

4
3

(s) ψ
′
(t) = 2 sin

(
t3 + 1

t2 + 2t

)
· cos

(
t3 + 1

t2 + 2t

)
· t

4 + 4t3 − 2t− 2

(t2 + 2)2

3. (a)
dy

dx
=

3

2
x

1
2 + x−

3
2 ;

d2y

dx2
=

3

4
x−

1
2 − 3

2
x−

5
2

(b)
dv

du
=

3

5
u−

2
5 − 44

7
u

4
7 ;

d2v

du2
= − 6

25
u−

7
5 − 176

49
u−

3
7

(c)
dz

dx
= −2x · sin(x2) ; d2z

dx2
= −2 sin(x2)− 4x2 · cos(x2)

4. (a) y = 3x+ 2

(b) y = 2x− 1

(c) y − 3 = −3
√
3
(
x− π

3

)
(d) y + x = π

5. (a) v(t) = 3t2 − 12; a(t) = 6t

(b) t = 2s

6. − sinx

7. n!

8. x = −1, 5

9.

10. (a)
dy

dx
= xn · f ′

(x) + nxn−1 · f(x)

(b)
dy

dx
=

3x2 · f ′
(x) + x · f(x)− 2

3x
5
3

(c)
dy

dx
= 5x7 · f ′

(x5) + 3x2 · f(x5)

(d)
dy

dx
=
f

′
(x)[g(x)]2 + g

′
(x)[f(x)]2

[f(x) + g(x)]2

11. (a) h
′
(2) = 2

(b) F
′
(2) = 44

12. (a) 4000

2



(b)
1

32

13. (a)
dy

dx
=

2x+ y sinx

cosx− 2y

(b)
dy

dx
=
−y cosx− sin y

x cos y + sinx

(c)
dy

dx
= tanx tan y

14. (a)
d2y

dx2
= −2x

y5

(b)
d2y

dx2
= −81

y3

15. (a) y − 1 = −4

5
(x− 2)

(b) y − 1 = − 9

13
(x− 3)

16.
dA

dt
= 280cm/s2

17.
dV

dt
=

3

400π
m/hr

18. L(x) =
1

3
x+ 1; 3

√
0.95 =

1

3
(−0.05) + 1 =

2.95

3
;

3
√
1.1 =

1

3
(0.1) + 1 =

3.1

3

3


