
C82976 (Pages: 4) Name.... ** 

Reg. No.. ****************e**********. 

SECOND SEMESTER B.Sc. DEGREE EXAMINATION, MAY 2015 

(CUCBCSS-UG) 

Core Course-Mathematics 

MAT 2B 02-CALCULUS 

Time: Three Hours Maximum: 80 Marks 

Part A 

Answer all the twelve questions. 
Each question carries 1 mark. 

5 +8x-3 
32 +2 

1. Evaluate lim 

2. Find the intervals in which the function fis increasing given fl(x) = x(x+3). 

3. State the Mean Value Theorem.

4. What are the critical points of fgiven f'lx)= (x -1) (x +2) (x-3). 
5. Find dy ify = sin 3x. 

6. Evaluate (3 

7. The length of the longest subinterval of a partition is called its- 

6k 
8. Write the sums without sigma notation and then evaluate the sum 2 

3 
9. If flx) dx = 5 find [2 f(«) dx. 

0 

10. A function with a continuous first derivative is said to be 

11. The radius r of a circle increases fromr, = 10 m to 10.1 m. Estimate the increase in the circle's area 

A by calculating dA. 

12. Iffis smooth in la, b] then the length of the curve y = f(x) from a tob is L = -

(12x 1= 12 marks) 

Turn over 



2 
C8 

Part B 

Answer any nine questions. 
Each question carries 2 marks. 

13. Find the work done by a force of F(x)= N along the r-axis from x = lm to x = 10m. 

14. Find the absolute maximum and minimum values of ft) = 4 -x,-3sxSl. 

2 
cos2 15. Evaluate dz. 

o v4+3 sin z 

16. Find the volume of the solid generated by revolving the region bounded by the lines y =0,x= and the curve y = * 

17. Evaluatecos t dt. dx 

18. Show that iffis continuous on la, b], a *b and iffx) dr =0 then f(x) = 0 at least once in la, b] 

19. Evaluate 8-) 
k=1 

20. Find the linearization of f (x) =1+x atx = 3. 

21. Find the average value of f (x)= *-1 on [0, /3]. 
22. About how accurately should we measure the radius r of a sphere to calculate the surface area 

S 4 within 1% of its true value. 

23. Find the length of the curve x = sin y, 0s ySn. 

24. Find the area of the region enclosed by the parabola y = 2-r'and the line y = -x. 

(9x 2 18 marks) 
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Part C 

Answer any six questions. 
Each question carries 5 marks. 

25. Find the length of the curve y = tan z,sIs0. 

26. Find the volume of the solid generated by revolving the region bounded by y=vz and the lines 

y 1,x 4 about the line y = 1. 

27. Find the area of the region enclosed by the curve y = 2x-x and the line y = - 3. 

28. Find the lateral surface area of the cone generated by revolving the line segment y= 

OSxS4 about the y-axis. 

29. Find the asymptotes of the curve y= 

30. Express the solution of the following initial value problem as an integral 

dy Differential equation:=tan x. 
dx 

Initial condition:y (1) = 5. 

31. Find the intervals on which the function g(t)=-1-3t +3 is increasing and decreasing. 

32. Find the local maxima and local minima of g (x)= -r* +12x+5, -3sxs3. 

33. Find the area between y = secx and y = sin x from 0 to. 

(6 x5 30 marks) 

Turn over 
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Part D 

Answer any two questions. 
Each question carries 10 marks. 

d4. Show that the centre of mass of a straight, thin strip or rod of constant density nas half way 

between its two ends. 
J. A rectangle is to be inscribed in a semi-circle of radius 2. What is the largest area then rectangle 

can have and what are its dimensions? 

S6. Find the area of the region between the curve y=4- ,0sxs3 and the r-axis. 

(2 x 10 20 marks) 
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SECOND SEMESTER B.Se. DEGREE EXAMINATION, MAY 2016 

(CUCBCSS-UG) 

nalf way 

Core Course-Mathematics angle 
MAT 2B 02-CALCULUS 

Maximum: 80 Marks Time: Three Hours 

Part A 

Answer all the twelve questions. 
Each question carries 1 mark. 

s) 

2 
1. Find the linearization of f (x) = cos x at x = 

2. Evaluate 2 sec x dx. 
0 

3. The length of the largest sub-interval of a partition is called its 

2x-3 4. Evaluate lim 
X-0o 7x + 4 

5. What are the critical points off given f )= (r -12 (x+ 2) 
6. State the Mean Value Theorem. 

7. Find dy if y = x +37x 

8. Write the sums without sigma notation and then evaluate the sum 2 -1)*** sin . 

3 3 
9. Suppose that f (x) dr = 4. Find -f (x) d 

2 

10. Find the intervals in which the function f is increasing given fl (x) = (x - 1)% (x + 2). 

Turn over 
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2 

Sho 

11. Evaluate 
Th 

A 
2x+3 

12. Evaluate 5x+7 
(12 x 1 = 12 mark 

Part B 

Answer any nine questions. 

Each question carries 2 marks. 

4 

3 13. Suppose that fis continuous and that f 2) dz = 3 and |f (2) da = 7. Find f (z) da 

0 

14. Find the volume of the solid generated by revolving the region bounded by the line y = 0 and the o- 

curve y = X -x. 

15. Find the average value of f (r) = -3 -1 on [0, 1]. 

0 
tn secx dx. 

16. Evaluate 

17. Evaluate v au 

18. Find the absolute maximum and minimum values of f (x) = -x - 4, -4 Sxs1. 

19. Evaluate
k=1 

20. Pindify -fcost dt 
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Show that the value of JV1 cos r dx 
Cannot possibly be 2. 

The radius r of a circle increases from r= 10 m to 10.1 m. Estimate the increase in the circle's area A by calculating dA. 

Find the work done by a force of F (x) = N along the x-axis is from x = 1 m tox = 10 m 

4. Find the function ft) whose derivative is series and whose graph passes through the point (0, 2). 

(92 18 marks) 
Part C 

Answer any six questions. 
Each question carries 5 marks. 

25. Find the value of local maxima and minima of g (t) = - 4, -2sxs2 and say w here they are 
assumed. 

26. Find the surface area of the solid generated by revolving y = tan x, 0 S zs about the x - axis. 

27. Find the area of the region enclosed by the parabola y = 2- x and the line y = - z. 

28. Find the intervals on which the function f (x) = 3:x - 4x is increasing and decreasing. 

29. Find the volume of the solid generated by revolving the region between the parabola r = y* - 1 
and the line x = 3 about the linex = 3. 

30. Find the asymptotes of the curve y= uve y= *-3 
2x . 

31. Find the length of the curve x = sin y, 0sysm. 
32. Express the solution of the following initial value problem as an integral 

G= tanx Differential equation 
dx 

Initial condition y(1)= 5 

Turn over 



About how accurately should we measure the radius r of a sphere to caleulate the surface ar 

4 trwithin 1 of its true value. 
6x 5 30 marka) 

Part D 

Answer any two questions. 
Each question carries 10 marks 

S4 Find the area of the surface generated by revolving the curve y *",0sxs about the x-uxis. 

4 2 1,0s*s185 Find the length of the eurve y =- 

3 

36 Find the area of the region between the x-axis and the graph of f (x)= «* -x-2x, -1 Sx 52. 

(2 x 10 20 marks) 
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SECOND SEMESTER B.Sc. DEGREE EXAMINATION, MAY 201 

(CUCBCSS-UG) 
Core Course-Mathematics 

MAT 2B 02-CALCULUS 

Time Three Hours Maximum 80 Marks 

Part A 

Answer all the twelve questions. 

Each question carries 1 mark. 

2x 
1. Find dy if y= 2 1+x 

2. A funetion with a continuous first derivative is said to be -

3 
3. Suppose that Jf («) da = 6. Find (f (u) du. 

1 1 

4. Iffis smooth in [a, b] then the length of the curve y=f (x) from a to b is L = 

5. Find the intervals in which the function fis increasing given f'()=« (x -1). 

6. The radius r of a circle increases from r = 10m to 10.1m. Estimate the increase in the circle's

area A by calculating dA. 

7. Evaluate +E)d«. 
0 

8. Write the sum without sigma notation and then evaluate the sum 2, cOsk T. 
k 1 

9. State Rolle's Theorem.

10. What are the critical points of f given f" (x) = r73 (x +2). 
Turn over 
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sin 2x 
11. Evaluate lim 

12. Find the linearization of f (x)= 1+x at x = 0. 

(12x 1 12 marks) 
Part B 

Answer any nine questions. 
Each question carries 2 marks. 

13. Find the absolute maximum and minimum values of f(x) = --2sxs-1. 

14. Evaluate tanx secxo 

15. Find the volume of the solid generated by revolving the region bounded by the line y=0 and the 

curve y =x- x*. 

16. Suppose that fis continuous and that f () dr =3 and f (x) dx = 7. Find f (z) dz. 
0 0 4 

17. Find the function f(«) whose derivative is sin x and whose graph passes through the point 
(0, 2). 

18. Find the average value of f (x)=-1on(0, 3 

19. Evaluate 2(-2k). 
=1 

dy 20. Find if y= cost dt. 
d 

1 
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b 1. Show that n f is continuous on |a, b]asb and if f(xdx -0 then f («)-0 at least once in(G, ) 

22 Bvaluntesi du 

23. Find the area between y = secx and y = sinx from0 to 

24. Express the solution of the following initial value problem as an integral:

dy Differential equation : = tan x 
dx 

Initial condition y(1) = 5. 

(9x2 18 marks) 

Part C 

Answer any six questions. 

Each question carries 5 marks.

25. Find the lateral surface area generated by revolving xy = 1, 1sys2 about the y-axis. 

26. About how accurately should we measure the radius r of a sphere to caleulate the surface area 

S 4nr2 within 1% of its true value. 

21. Evaluate the length of the curve X = yl-. 

28. Find the volume of the solid generated by revolving the region between the y-axis and the cur- 

,1sys4 about the y-axis. 

x+3
29. Find the asymptotes of the curve +2 

Turn 



C2. 
30. Find the intervals on which the function h (x) = - x2x is increasing and decreasing. 

31. Find the length of the curve x = sin y, 0sysT. 

32. Find the area of the region enclosed by the curve y = x - 2 and the line y = 2. 

33. Find the value of local maxima and minima of f (x) = x -4,-2s x s2 and 2ay where they are 

assumed. 

(6 x 5 30 marks) 

Part D 

Answer any two questions. 
Each question carries 10 marks. 

34. Find the area of the surface generated by revolving the curve y = 2 Vx ,1sxs2 about the x-axis. 
35. State and prove the Fundamental Theorem of calculus. 
36. Find the centre of mass of a thin plate of constant density 8 covering the region bounded by the 

parabola y=4- x* and below by the x-axis. 

(2x 10 20 marks) 
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Mathematics 

MAT 2B 02-CALCULUS 

Maximum 80 Marks Time Three Hours 

Part A (Objective Type) 

Answer all twelve questions. 

Each question carries 1 mark. 

1. Absolute maximum of the function y=x* on (0,2 is.. ************** 

2. Find dy if y = x° +37x. 

3. Find the interval in which the function y = is concave up. 

4. Suppose thatf)dr--2, evaluate f() ds 

5. A partition's longest subinterval is called- 

6. Find lim Tv3 
x- 

7. Express the limit of Riemann sums 2Se-2 +5) as an integral if P denotes a 

partition of the interval [-1,3 

8. Find the norm of the partition (0, 1.2, 1.5, 2.3, 2.6,3).

9. Define critical point of a function. 

10. Evaluate 5sec x tanx de. 

11. State Rolls' Theorem.

12. Define point of inflection. 

(12 x 1 12 marks) 

Turn over 
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Part B (Short Answer Type) 

D 431 

Answer any nine questions. 
Each question carries 2 marks. 

13. Evaluate lim +8x-3 
> 3+2 

the laneariza 

14. Find the absolute extrema of h (a)= *2 on |-2,3]. 

of 

15. Find the interval in which f(t)= -t -3t +3 is increasing and decreasing. 

raA 

the 

areaa d 

Sym pd tine aSy 

16. Find dy/dx if y="{ cost dt. 

ectangle 

17. Supposef(t) dt = x* -2x + 1. Find f ( 

yr tha 

d the 

18. Evaluate 2#-3) 

zbout 

19. Give an example of a function with no Riemann integral. Explain. 
20. Find the function f («) whose derivative is sin x and whose graph passes through the point (0,2). 

21. Use Max-Min inequality to find upper and lower bounds for the value of bd. 

22. Show that the value of 1+cosx dx cannot possibly be 2 

23. Find the linearization of f (x) = cosx at x = n/2. 

24. Suppose that F() is an antiderivative of f ()= >0. Express
s sin2 d in terms of F. 

(9x 2 18 marks) 
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Part C (Short Essay Type) 
Answer any six questions. Bach question carries 5 marks. 

nd the linearization of 7 )=2- dt at x = 1. 
1+t 

Find the area of the region between the curve y = x" 26. Ve y=x and the r-axis on the interval |0, 6. 

Find the asymptotes of the curve y = 2+ SIn x 
7. 

6. 
A rectangle is to be inscribed in a circle of radius 2. What is the largest area the rectaln 

have, and what are its dimensions? 

0Show that functions with zero derivatives are constant. 
xs4, 

30. Find the lateral surtface area of the cone generated by revolving the line segment * 

about the x-axis. 

31. Show that if f is continuous on Ia, b, a z b, and if f (x) dr = 0, then f(:) = 0 atleast once in 

32. Find the area of the region in the first quadrant that is bounded above by y = Vx and below by 

x-axis and the line y = x-2. 

33. Find the area of the surface generated by revolving the curve y = 2 vx,1<xs2, about the 

-axis. 

(6x5 30 marks) 

Part D (Essay Questions) 

Answer any two questions. 
Each question carries 10 marks. 

- dx. 
34. (a) Find the curve through the point (1,1) whose length integral is L= 

(b) How many such curves are there? 

3/2 
35. Find the length of the curve y=(1/3)(** +2 fromx = 0 to x =3. 

36. Find the volume of the solid generated by revolving the regions bounded by the curve 

r= v5, x = 0,y = -1,y =1 about x-axis. 

(2x 10 20 marks) 
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