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PART A
Answer any 10 (2 marks each)

1. Evaluate  where R is the region bounded by the parabolas 

2. Evaluate the integral 

3. Evaluate

4. Evaluate the  integral 

5. Find the points of inflecion on the curve 

6. Find 

7.

8. Expand 

9. Find the values of  at the point (2,-1) if  

10. Use the chain rule to find the deriva�ve of  with respect  to  along the path x = cos t ,
y = sin t.What is the deriva�ve's value at 

11.

12. Find the centroid of the region R between the semi-circle and the x-axis.

PART B
Answer any 5 (5 marks each)

13. Find the volume of the solid generated by revolving the region bounded by the curve y=x2   and the
lines y=0,x=2 about the x-axis.

14. Find the volume of the solid generated by  revolving the region bounded by  and by the

lines y = 2, and x = 0  about the line y = 2.

15.

16. Using chain rule express  in terms of ,

if  Also evaluate  at the point (1, /6).

17. Verify that , when 

18. Evaluate 

19. Change the cartesian integral into equivalent polar integral and hence

evaluate  where R is the square with ver�ces      (1, 0), (2, 1), (1, 2) and

(0, 1).

20. Find the radius of curvature  of the cardioid  

 y dy dx,∬
R

= 4x and   =  4y.y2 x2

(1 + )dθ.∫ π

0 sin2 θ
2

xy (x + y) dy dx.∫ 3
0 ∫ 2

0

dx.∫ π/2
0

3  sin x  cos x

1+3 xsin2√

y = − 6 + 8x − 1.x4 x2

,  and   if  f(x,  y,  z) = (xyz).fx fy fz sin−1

Find the   derivative of  sin  x  cos  3x.nth

f(x) = 2 + 7 + x − 6 in powers of (x − 2).x3 x2

and ∂f

∂x

∂f

∂y
f(x, y) = 3 y + 4x − 2x + 4y − 5.x3 y2

w = +x2 y2 t
t = π.

If f(x, y) = y − 2xy and  R :  0 ≤ x ≤ 3,    − 2 ≤ y ≤ 0,  then evaluate  f(x, y)dA.x2 ∬
R

y = −a2 x2− −−−−−√

y = x−−√

Show that the  derivative of y = x is nth tan−1

(n − 1)! sin  n ( − y)  ( − y).(−1)n−1 π
2 sinn π

2

and ∂w

∂r

∂w

∂θ
r and θ

w = (y/x),  x = r  cos θ,  y = r  sin θ.  tan−1 and ∂w

∂r

∂w

∂θ
π

=w∂2

∂x∂y

w∂2

∂y∂x
w = + sin (xy).xy

xyz dz dy dx.∫ 3
1 ∫ 1

1/x
∫

xy√
0

     dx dy,∬
R

(x − y)4
ex+y

r = a(1 − cos  θ).
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(10 x 3 = 30)

PART C
Answer any 3 (10 marks each)

21. Find the volume of the region D enclosed by the surfaces  and 

22. Using Lagrange mul�pliers, find the greatest and smallest values that the func�on f(x,y)=xy  takes on
the ellipse 

23. a) Find all asymptotes of the curve 
b) Show that the envelope of a circle whose centre lies on the parabola and which passes

through its vertex is 

24. a) Find the area of the surface generated by revolving the curve  about
the x-axis.
b) Find the volume of the solid generated by revolving the region bounded by the x-axis,the curve     

y = 3x4 and the lines x = 1 and x = -1 about the line y = 3.

z = + 3x2 y2 z = 8 − − .x2 y2

+ 2 = 1.x2 y2

− y + 2 + 4y + x = 0.y3 x2 y2

= 4ax y2

2a + x( + ) = 0.y2 x2 y2

y = ,    0 ≤ x ≤ 3,2x + 1− −−−−√
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