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Question 1.

(a) If xy = 10, then find the largest possible value of x + y.
(b) If x + y = 10, then find the largest possible value of xy.

Answer 1.



Question 2.

(a) Consider the function h (x) = (1 + sin πx)g(x). Suppose g (1) = 2 and g′(1) = −1.
Find h′ (1).

(b) Find the point on the curve y = e−x2

where the slope of the tangent line is 2/e.
Find h′ (1).

(c) Find the x-intercept c of the tangent line to the curve in part (b)..

Answer 2.



Question 3. Evaluate.

(a) lim
x→∞

(
1 +

1

3x

)7+2x

.

(b) lim
x→2

(11− 5x)
1

3x−6 .

Answer 3.



Question 4. Evaluate.∫ π/4

0

(
e−2x + sin 3x

)2
dx.

Answer 4.



Question 5. Evaluate.

(a)

∫
x2dx

(x2 − 4)5/2
.

(b)

∫
tan3

(x

2

)
sec4

(x

2

)
dx.

Answer 5.



Question 6. Evaluate.

(a)

∫
x3 ln x dx.

(b)

∫
12x2 + 7x + 1

(x2 + 1) (x + 1)2
dx.

Answer 6.



Question 7.

(a) Does

∫ ∞

0

dx√
x + x4

dx converge or diverge. Prove your answer.

(b) Determine whether

∫ ∞

2

x2 + x + 2

x4 + x2 − 1
dx converges or diverges. Give reasons for your

answer.

Answer 7.



Question 8. Find the area under the curve f (x) =
1

ex + e−x
from x = 1 to x = 2.

Answer 8.


