
University of Calgary - Faculty of Science

Department of Mathematics and Statistics

AMAT 219 Midterm Test - Winter 2011

Closed Book , No Calculators.

01. Find ∫1

e2 ln(x)

x
dx 02. Evaluate ∫ 2x sin−1(x2) dx.

03. Determine ∫ 3x2 − 2x + 12
x2 + 4

dx. 04. Compute ∫ 1

x2 − 4x + 5
dx.

05. Find ∫ 4
x3 − 2x2

dx. 06. Evaluate ∫ 9

x2 x2 − 9
dx , x > 3.

07. Let J = ∫ 1
x(4x2 + 1)2

dx . The substitution x = 1
2

tan(θ) transforms the integral J into ∫ g(θ) dθ , find g(θ).

08. Determine whether the improper integral ∫1

∞ d
dx

6x + ln(x)

2x + 1
dx converges or diverges and find its value if it exists.

09. Determine whether the improper integral ∫0

2 1
(x − 1)2

dx converges or diverges and find its value if it exists.

10. Find the Simpson’s Rule approximation S10 for ∫0

1
(2x3 − x) dx.

11. Let f be a function such that − 6 ≤ f ′′(x) ≤ 2 , for x ∈ [0, 2] and let J = ∫0

2
f (x) dx.

The Trapezoid Rule Tn is used to estimate the value of the integral J with an absolute error

0. 04. Determine the smallest number of subintervals n.

12. Express the iterated integral J = ∫0

1

∫−3x

x
f (x, y) dy dx as an equivalent iterated integral in which

the x − integration is performed first and the y − integration is performed second.

13. Find he volume of the solid enclosed by the surfaces z = 3 x2 + y2 and z = 6 − 3(x2 + y2).

14. Let D be the region in the xy − plane enclosed by the Trapezoid with vertices at the points

(0, 0), (2, 4), (5, 4) and (6, 0). Determine the value of ∫∫D
dA

15. A thin plate has the shape of the planar region enclosed by the parabola x = y2 and the straight lines

x = 0 and y = 1. Find the y − coordinate of the centroid of the plate.

16. A thin plate has the shape of the planar region described by 0 ≤ y ≤ sin(2x) , 0 ≤ x ≤ π
4

.

If the density function δ(x, y) = 8x , find the mass m of the plate.
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01. Find ∫ 2x
x2 − 2x + 10

dx.

02. Let E be the region in the space enclosed by the sphere (x − 1)2 + y2 + z2 = 3

Find the value of ∫∫∫E
dV is equal to :

03. If z = ln(x + y3), find ∂2z
∂y∂x

.

04. Let D be the planar region occupied by a thin plate with mass equal to 2 units and density function

δ(x, y) = y2. If ∫∫D
xy2 dA = 8 and ∫∫D

y3 dA = 6, find the coordinates of the centre of mass of the plate.

05. Find the arc length of the space curve given by the vector equation

r (t) = 1
3

t3 i + t2 j + (2t + 1) k , 0 ≤ t ≤ 3.

06. A parametric representation of the curve of intersection of the two surfaces

y + z − x4 = 3 , and z = x2y + 4 is given by the vector equation :

(A) r (t) = t i + (t2 − 1) j + (t4 − t2 + 4) k , t ∈ R

(B) r (t) = t i + (t2 + 1) j + (t4 + t2 + 4) k , t ∈ R , t ≠ ±1

(C) r (t) = t i + (t2 − 7) j + (t4 − 7t2 + 4) k , t ∈ R , t ≠ 0

(D) r (t) = t i + (7 − t2) j + (7t2 − t4 + 4) k , t ∈ R , t ≠ 0

07. Find an equation of the plane tangent to the surface 5x2 − 2y2 + 2z = −9 , which is parallel

to the plane 5x − 4y + z = 2.

08. Let z = f (x, y) = x y + y where x = u2 + v2 − 4, and y = uv − 1.

Determine the value of ∂z
∂u

at (u, v) = (2, −1).

09. If W = e2x+y, where x = t + sin(t) , and y(t) = 2t − 1, find the value of dW
dt

at t = 0.

10. A solid has the shape of the region enclosed by the cone z = x2 + y2 and the plane z = 2.

Find the coordinate of the centroid of the solid.

11. Express the iterated integral ∫0

1

∫ z
2

1

∫0

1−y
g(x, y, z) dx dy dz as an equivalent integral in which

the y − integration is performed first , the z − integration second , and the x − integration last.



12. The position vector of a moving particle in space is given by the vector equation

r (t) = (t2 − 1) i + (8 − 4t) j + 4 3 − t k . Find the speed of the particle at t = 2 units.

13. Evaluate the double integral ∫0

4

∫ y

2 1

1 + x3
dx dy by first reversing the order of the integration.

14. Which of the following plane parametric curves is an equation of an ellipse centred at (4, −2) ?

(A) r (t) = (3 − 4 cos(t)) i + (5 + 2 sin(t)) j , 0 ≤ t ≤ 2π.

(B) r (t) = (3 + 4 cos(t)) i + (5 − 2 sin(t)) j , 0 ≤ t ≤ 2π.

(C) r (t) = (4 + 3 cos(t)) i + (−2 + 5 sin(t)) j , 0 ≤ t ≤ 2π.

(D) r (t) = (−4 + 3 cos(t)) i + (2 + 5 sin(t)) j , 0 ≤ t ≤ 2π.

(E) r (t) = (4 − 2 cos(t)) i + (4 − 2 sin(t)) j , 0 ≤ t ≤ 2π.

15. Find ∫ 1
(1 − x2)3/2

dx.

16. Evaluate ∫(3x2 + 6x) exdx.

17. Find parametric equations of the straight line tangent to the space curve

r (t) = (t2 + 3t + 1) i + (2 − 7t) j + (4 sin(t) − 3) k

at the point on the curve corresponding to t = 0.

18. Determine whether the improper integral ∫0

∞ 2x
(x2 + 3)2

dx converges or diverges and find its value if it exists.

19. Which of the following statements is True?

(I) x2 − 4y2 − 9z2 + 36 = 0 is an equation of a Hyperboloid of Two Sheets.

(II) x2 = 2 − y2 − z2 is an equation of a Sphere.

(III) z = 1 − x2 − y2 is an equation of a Circular Cone.

(IV) z = y2 is an equation of a Paraboloid.

20. A solid S has the shape of the region enclosed by the sphere ρ = cos(φ).

If the density function δ(ρ,φ,θ) = 3 cos θ
4

. Find the mass of the solid S.

21. Given that the relation y2 + y z = 14 − sin(xz2) + 4
z implicitly defines x as a

differentiable function of y and z .Find the value of ∂x
∂y

at the point P(0, 3, 4).

22. Find the x and y coordinates of all critical point of the function f (x, y) = 2x3y − 4x3 + 6y3 − 18y + 19.
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