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1. Sketch the graphs of the following real-valued functions of x satisfying

(a) flx) =37 (b) f(z)=1In(4~2?). 4]
2. Express the following complex numbers in the standard form z + iy
(a) 5 (b) e%. 4]

3. For the function f(z) = 1 — 3/z*, with domain z > 0, find an explicit
formula for the inverse function f~!. Sketch the curves of y = f(z), y =
f~Y(x) and y = z all on the same graph. 4]

4. By using the definition of a derivative, find the derivative of the following
function

x
Jx) = x4+ 1
[4]
5. Find the limits
. . cos(mx) — cos(nx)

(a) lime “Inz (b) ilir(l) e : (4]

6. Find the equation for the tangent line to the curve defined by

vy’ —4) = 2*(2* = 5)

at the point (0, —2). 6]

7. Evaluate the definite integrals
1 52 x4+ 1

8. Sketch the curve with the polar equation r = 2(1 — sin ). 4]
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9. Distance ¢ of the point P from the line 7=7,+¢7 can be calculated
as

(P — 7p) x 7]
gl

,é:

Find the distance between the point (2,2,1) and the line that passes
through (2, 3,0) parallel to the line ¥ = (¢,1 + 2t, —4t), where t € R. 8]

10. What is the volume of the parallelepiped with three of its edges given by

—

the vectors @ = (1,4,—-7), b= (2,—1,4) and ¢= (0,9, 18). [4]

11. Find the equation of the tangent plane to the surface
2427+ 22 —4=0

at the point (1, —1,1). 6]

12. Use polar coordinates to evaluate the following integral

/ /D dxdy,

where D is the interior of the circle (z — 2)? + y? = 4. 6]

13. Find an equation of the plane that passes through the following points
A(1,3,2), B(3,—1,6) and C(5,2,0). 4]

14. Find the directional derivative of the function f(x,y) = In(2?+y?) at the
point (2,1) in the direction of vector ¥ = (—1, 2). [4]

15. By using polar coordinates, or otherwise, find the volume of the solid
bounded by the paraboloid 10 — 32% — 3y? — z = 0 and the plane z = 4. [T]
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