
 

(a) H − H0 = m(T − T0)       1: tangent line equation using 
dH

dT
|

(0,91)
 

H0 = 91         2:       

T0 = 0         1: answer (local linearity approximation) 

m =
dH

dT
|
(T,H)=(0,91)

= −
1

4
(91 − 27) = −16     

An equation for the line tangent to (0,91) is H(T) = 91 − 16T 

H(3) ≈ 91 − (16 ∙ 3) = 43℃ 

 

(b) 
d2H

dT2 =
d

dT
(−

1

4
(H − 27)) = −

1

4
 for all t > 0    1: 

d2H

dT2 at t=0 

d2H

dT2 < 0 on the interval 0 < t < 3    2:   

The answer in part (a) is, therefore, an overestimate    1: answer with reason 

since H(t) will be concave down on 0 < t < 3. 

 



 

(c) (G − 27)−
2

3 dG =−dT       1: separation of variables   

∫(G − 27)−
2

3 dG =− ∫ dT      1: antiderivatives  

3(G − 27)
1

3 = −T + C      5:  1: constant of integration 

3(91 − 27)
1

3 = 0 + C ⟹ C = 12     1: uses initial condition 

 3(G − 27)
1

3 = −T + 12      1: solves for G 

(G − 27)
1

3 = −
T

3
+ 4 

((G − 27)
1

3)3 = (−
T

3
+ 4)3      Note: max 2/5 [1-1-0-0-0] if no constant of integration 

G(T) = (−
T

3
+ 4)

3
+ 27 for all times T < 10   Note: 0/5 if no separation of variables 

G(3)  = (−
3

3
+ 4)

3
+ 27 = 54℃ 

 


