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Reg. No. : ****************************** 

Name:. ****************************** 

ISemester B.Sc. Degree (CBCSS- Supplementary/lmprovement) 

Examination, November-2019 

(2017 -2018 Admissions) 

cORE COURSE IN MATHEMATICS 

1B01 MAT: DIFFERENTIAL CALcULUS 

Time 3 Hours Max. Marks :48 

SECTION-A 

All the first Four questions are compulsory. They carry 1 mark each. 

(4x1-4) 

y+2 
1. Find im+5+6 

2. Find the value of coshx if sinhxX = 

3. Find the Cartesian coordinate corresponding to(-3,7). 

4. Find an equation for the circular cylinder 4x+4y -9 in cylindrical 
coordinates. 

SECTION-B 

I. Answer any Eight questions from among the questions 5 to 14. These 
questions carry 2 marks each. (8x2=16) 

u-1 5. Evaluatel -1 

6. Show that f(x)=tX-6 has a continuous extension to X=2, and 

P.T.O. 
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find that extension. 

7. Find the derivative of y = sinh" (tanx) with respect to x. 

8. Find the spherical coordinate equation for *+y+|Z-5 

aS 
9. Calculate for r = a(1-cos ). 

10. Find the radius of curvature of the parabola y =4ax at (at,2at) 

secx 11. Evaluate lim 
1+ tan x 

12. Find the maximum and minimum values of 3x-2x-6x +6x +1 in 

the interval (0,2). 

13. Find an equation for the level surface of the function 

f(x,y.z) = In(x + y+z) through (-1,2,1). 

14. Show that the function f(x,y)= has no limit as(x.y) approaches +y 
(0,0) 

SECTION-C 

II. Answer any Four questions from among the questions 15 to 20. These 
questions carry 4 marks each. (4x4-16) 

d'y 15. If x = a(cost +tsint),y = a(sint -t cost). find 

16. For the cardiod r=a(1+cos @) show that is constant. 

17. Expand log, x in powers of (x-1 and hence evaluate log,1.1 correct 

2 
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to 4 decimal places. 

18. Verifty Langrange's mean value theorem for 

f(x)-(x-1)x-2)(x -3) in (0,4) and find appropriate value for c. 

19. Express andin terms ofrand s, 
or s 

if o= X+2y +z,x = y = rr +Ins,z = 2r 

20. Verify Euler's theorem for z=(*+y+). 
SECTION-D 

IV. Answer any Two questions from among the questions 21 to 24. These 

questions carry 6 marks each. (2x6-12) 

21. If y = e*, prove that (1-x)y.-(2n+1)xy.-(+#)y. =0 .Hence find 
the value of y, when x=0. 

22. Find the coordinates of the center of curvature at the point 

x=at, y=2at. on the parabola y =4ax and hence find its evolute. 

23. Find the volume of the largest possible right circular cylinder that 
can be inscribed in a sphere of radius a. 

24. If u=tanx x #y show that 

= sin 2u 

( 2 (4si u)ain2u Oxoy 
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Reg. No. . 

Vame: * **** ********** 

ISemester B.Sc. Degree CBCSS(OBE) Regular 
Examination, November 2019 

(2019 Admissions) 
Core Course in Mathematics 

1B01MAT: SET THEORY, DIFFERENTIAL CALCULUS AND 

NUMERICAL METHODs 

Time 3 Hours Max. Marks: 48 

Part A 
Answer any 4 questions. Each Question carries 1 mark. 

1. Find gof (2) if f: R->Rand g: R>Rare given by f(x)=3x-1; gl)=R-2. 

2. Find the limit limanx 
X-0 X 

3, Find if z-sin(2x-3y). 3. Find oxôy 

4. Find the degree of the homogenous equation T(X,y)= 
Is the relation R={(1,1), (1,2), (2,2), (1,3), (2,3), (3,3), (2,1)} a partial order 5. 
on {1,2,31? Justify. 

Part B 

Answer any 8 questions. Each question carries 2 marks. 

6. Check if the function f: R> Rgiven by f(x) = * is one-to-one and 
2 

onto. 
Define equivalence relation and check if R={(1,1), (1,2), (2,2), (3,3), (1,3)) 
on the set A {1,2,3} is an equivalence relation or not. 

8. Give an example of a function f: R-> Rwhich is one-to-one but not onto. 
9. Write the inverse relation -', if the relation R on the set A = {1,2,3,4,5} 

is given by R={(m,n):m'divide'n} 
10. Find the symmetric closure and reflexive closure of the relation on the 

set A - (1,2,3,4) given by R={1,1), (1,2), (1,3), (2,3)). 

7. 

P.T.O. 
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11. Find the limit lim if exists. Justity your answer. 

12. Find the points of discontinuity of the function f(x)= if any. 

13. If a>0, asf)sa+x, a-xsg(x)sa and both the limits limf(x), lim g(x) exist, 
x-0 

find lim 
0g(X) 

dz 
14. If z=u+VË and u=at v=2at, findusing chain rule. 

dt 

dy 15. If x+3xy+6xy+y1, find 

16. Find a root of xe*-2=0 using bisection method. 

Part C 
Answer any 4 questions. Each question carries 4 marks. 

ax + b 17. Show that f: R> R defined by f(x)= ,a +0,c + 0 is one-to-one 

and onto. Find formula for f1 
18. Give an example of a function f: R R whose limit does not exists at 

any point of A (with justifications) 
19. Evaluate the following limits: 

lim 27 
-3X-81 

) lim 5h+4-2 
n+0 n 

3X-if(x,y) + (0,0) at 20. Examine the continuity of the function f(x,y) =2x+y 
0, if (x,y) = (0,0) 

the points (0,0) and (1.0). 
1 
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21. If u=e cos(y), v=e sin() and f (x, y) is any function of x and y, then 

show that 

uuov 
i) dy -u Ou ov 

22. Show that if y=f (x+at)+g(x-at) with f and g twice differentiable, then 

Ox2 
23. Derive the Newton-Raphson formula for finding the root of an equation. 

Part D 
Answer any 2 questions. Each question carries 6 marks. 

24. Let A = {1, 2, 3, .9, 10). The relation on A x A is defined by 
(a, b) (C d) if ad= bc. Check whether this is an equivalence relation. If 
so, find the equivalence classes [(1,1)1. ((1,3)) and [(3,1)]. 

25. If ye prove that (1-x*)yn+2-(2n+1)xye1-(n +a )Y, = 0. Hence 
find the value of y, when x=0. 

26. If u =r", where r=x+y+z, show that m(m+1)rm-

27. Find the point of intersection of the curve y=x and the line y-3x-1 using 
regula-falsi method, starting with suitable initial approximations (correct 
to two decimal places). 
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Reg. No.:.. 

Name ******** ********** 

ISemester B.Sc. Degree CBCSS (OBE) - Reg./Supple.Mmprove. 
Examination, November 2020 

(2019 Admission Onwards) 
cORE COURSE IN MATHEMATICS 

1B01 MAT: Set Theory, Differential Calculus and Numerical Methods 

Time 3 Hours Max. Marks: 48 

PART A 

Answer any 4 questions. Each question is of 1 mark. 

1. Find gof2) iff: R-> Rand g: RR are given by tx) = 3x- 1;g) = xë-2. 

tanx 
2. Find the limit lim 

x0 X 

3. If z = xyl(wy), find the value of 'n' such that y=(n-1)z. 
4. Find the first order partial derivatives of z = e*Y 
5. Is the relation R = {(1, 1). (1, 2), (2, 2)) a partial order on {1, 2) ? Justify your 

answer. 

PART B 

Answer any 8 questions. Each question is cf 2 marks. 

3x+1 6. Check if the function f: R~ R given by f(x)= is one-to-one and onto. 
2 

7. Check if the relation f = {(2, 3). (1, 4). (2, 1). (3, 2), (4, 3)) from A = {1, 2, 3, 4) to 

itself is a function or not. 

8. On the set A = {1,2, 3, 4, 5, 6), consider the relation 

R {(1, 1). (1, 5), (2, 2). (2. 3). (2, 6), (3, 2), (3, 3), (3, 6). (4, 4). (5, 1). (5, 5), 
(6, 2). (6, 3) (6, 6). Find the partions of A induced by R. 

P.T.O. 
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9. Define equivalence relation and check if R = {(1, 1),. (1,2), (2, 2), (3, 3), (1, 3)} on 

the set A ={1,2, 3) is an equivalence relation or not. 

10. Give an example of a relation on A = {1, 2. 3, 4, 5) which is both an equivalence 

relation and a partial order on it. Justify. 

11. Is the function f(x,.y) = { x*1 cont continuous at x = 1 ? Justify your answer. 
2, if x = 1 

12. Find the limit lim, if exists. Justify your answer. 
x0x 

13. If a> 0, asf(x) sa+x, a-xsg(x) sa and both the limits lim f(x), ling(x) exist, 

find lx) g(x) 

dz 
14. If z = u? + v and u = at, v = 2at. find using chain rule. 

15. Find it = y*. 
dx 

16. Find a root of xex -2 = 0 using bisection method. 

PART C 

Answer any 4 questions. Each question is of 4 marks. 

17. On the set of all natural numbers N, define a relation R by (a, b) e R if 

6 divides a-b'. Show that the relation is an equivalence relation and write down 

the collection of all equivalence classes. 

18. Show that for a function f, lim|f(x) |= O implies lim f(x) =0. Is it true that 

lim fx)=1implies limf (x) =1? Justity. 

19. Evaluate the following limits 

x-27 
i) 81 

i) lim 5n+4-2 
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3X 20. For f(X,y) 2x +y' find the limits lim (lim f(x,y)) and lim (lim f(x. y). Is this 
x-0 

function continuous at (0, 0) ? Justifty your claim. 

21. If u = ex cos (y), v = e* sin (y) and f(x, y) is any function of x and y, then show 

that 

i) 

ii) cT_y c d. -u v cy 
22. Show that if y = f(x + at) + g( x at) with f and g twice differentiable, then 

- x t 

23. Determine the root of x+ x3-7x2 -x+5=0, which lies in between 2 and 3 
using Regula-falsi method, correct to three decimal places. 

PART D 

Answer any 2 questions. Each question is of 6 marks. 

24. Let f:A >B, g: BC be two functions. Prove that 
i) If bothf and g are one-to-one, then gof is also one-to-one. 

i) lf both f and g are onto, then gof is also onto. 

ii) If gof is one-to-one, then f must be one-to-one. 

25. If y= easin x, prove that (1-x) yn +2- (2n + 1)xyn+1-(n + a)y, = 0. Hence 

find the value of y, when x = 0. 

26. If u = rm, where r = x+ y2 + z, show that mm+1r 

27. Use Newton-Raphson method to find the root of x-x- 10 = 0 which is near 

to 2, correct to three decimal places. 
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Reg. NO. ... ssssn*** 

Name: u a******************* 

I Semester B.Sc. Degree (CBCSS-Supplementary) 
Examination, November 2019 

(2014-2016 Admissions) 
cORE COURSE IN MATHEMATICS 

1B01 MAT: DIFFERENTIAL CALCULUS 
Time 3 Hours Max. Marks: 48 

SECTION - A 

All the first Four questions are compulsory. They carry 1 mark each. 

1. Evaluate lim 

2. Find the value of coshif sinh 

3. Find the Cartesian coordinates corresponding to (2 

Transform the equation+y-3:' =0to spherical coordinates. 4. 

SECTION-B 

Answer any 8 questions from among the questions 5 to 14. These 

questions carry 2 marks each. 

5. Evaluate lim 

P.T.O. 
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6. Suppose lim f(x) = 5 and lim g (x) = - 2.Find lim f(x)g (x) and 
C 

lim f(x)+ 3g(x) 

d 
7. Prove thatcosh'x = 

dx 

8. Find the center and radius of the sphere whose equation is 

++ 

9. The generators of a cylinder are parallel to the line 6x=-3y=2z and 
the guiding curve is given by x +y' =1, z =0. Find its equation. 

10. Verify Rolle's theorem for fx)={x+2)'(x-3)' in(-2,3). 

11. Using Maclaurin's series, expand log (1+*). 

12. Evaluate lim xcotx. 

1 13. Find domain and the range of +2 +y+ 

2xy 
14. Show that ,V)={**+y 

0 

(x,y) = (0,0) 

x,y)=(0,0) 1s ContinuOus at every point 

except at the origin. 
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SECTION -c 
Answer any Four questions from among the questions 15 to 20. These 
questions carry 4 marks each. 

15. Show that lim(5x-3)=2 

16. Verify Langrange's mean value theorem for flx)= (x-1x-2(x-3) in 
(0.4) and find appropriate value for c. 

17. Show that the radius of curvature at any point of the cycloid 

r=a(0 +sin 0), y= all- cos 6) is 4acos 
18. Find the asymptotes of the curve of x'+3x*y-4y' - x+ y+3 =0. 

19. Find the linearization L(x,y,z)of fx,y,)=r-y +3sinz at the point (2,1,0). 
20. Verity Euler's theorem for z =(x* +ay+y. 

SECTION D 
Answer any 2 questions from among the questions 21 to 24. These 
questions carry 6 marks each. 

21. If y sin(msin' x), prove that (1-x)y,-2-(2 +1)xy,-(m-n)y, =0 

also find (y.).. 

22. Show that the points (-4,3,6),(5,2,2),-7,6,6) and (-8,5,2) are concyclic. 
23. Show that the evolute of the cycloid x= alt +sint), y= a(l-cos/)is the 

Curve xaft-sin/),y-2a =a(1+ cos/). 
24. If u= tan , X*yshow that. 

u ou 
"x y 

O= sin 2u 

) +2xy y'=(1-4 sin' u)sin 2u. Oxoy Ox 
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Name ****** ******* 

ISemester B.Sc. Degree (CBCSS- Supplementary) 
Examination, November 2020 

(2017-2018 Admissions) 
CORE COURSE IN MATHEMATICS 

1B01 MAT: Differential Calculus 

Time 3 Hours Max. Marks: 48 

SECTION- A 

All the first 4 questions are compulsory. They carry 1 mark each: 

1. Find m 8(t- 5)(t-7). 

2. Find sinh 
dx 

3. Find the Cartesian equation forR= 4r cose. 

4. Find an equation for the cylinderx+ (y-3) = 9 in cylindrical coordinates. 

SECTION - B 

Answer any 8 questions from among the questions 5 to 14. These questions carry 
2 marks each: 

x -3 5. Evaluate lim X3 
x-9 X9 

x-1, x <3 
| 2ax, x23 

6. For what value of a is f(x) = continuous at every x = 2. 

7. Express sinh" in terms of natural logarithms. 

P.T.O. 
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8. Find the Cartesian equation for p = 5 cos. 

ds 9. Find for the cycloid x = a(0 - sin6), y = a(1 cose). de 

10. Find the radius of curvature of the catenary y = C cosh at (0, o). 
(C) 

11. Verify Lagrange's mean value theorem for f(x) = log.x in [1, e] and find 

appropriate value for c. 

12. Find lim 
X-o( sinx ( 

13. Find lim x-Xy 
(x.y)(0.0) x-y 

14. Find the value ofand at the point (4. -5) if f(x. y) = x +3xy +y-1 dx dy 

SECTION -c 

Answer any 4 questions from among the questions 15 to 20. These questions 
carry 4 marks each: 

15. If ax + 2hxy + by? = 1, prove that dy? (hx + by) 
that h-ab 

dx hx 

16. Find the radius of curvature at the point (r, 8) on the curve rn = a" cosne. 

17. Using Maclaurin's series, expand sinx. 

18. Verify Rolle's theorem for f(x) = (x + 2 (x3) in (-2, 3). 

dw 19. Express and in terms of r and s, if w =X + y?, x =f- s, y = r+ S. 
r dS 

20. Verify Euler's theorem for z = ax + 2hxy + by2 
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SECTION- D 

Answer any 2 questions from among the questions 21 to 24. These questions 
carry 6 marks each 

21. f y y = 2x prove that (- 1)y..+ (2n+ 1)xy., + (n*- mly, = 0. 

22. Find the evolute of the curve x = acos*0, y = asin^9. 

23. Find the volume of the largest possible right circular cylinder that can be 
inscribed in a sphere of radius a. 

xy 24. If u = Show that +y 
)xy-u du i) Y ayax 

xu 0u 
oxoy ay ay 

du 
i) 

2x axoy i) x 2xy +y =2u Ox 
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Reg. No. : ... ****************************** 

Name: ***************** ********** 

ISemester B.Sc. Degree (CBCSS -O.B.E. Regular/Supplementary/ 
Improvement) Examination, November 2021 

(2019 Admission Onwards) 
CORE COURSE IN MATHEMATICS 

1B01MAT: Set Theory, Differential Calculus and Numerical Methods 

Time 3 Hours Max. Marks: 48 

PART A 

Answer any 4 questions from this Part. Each question carries 1 mark. 

1. Give an example of an antisymmetric relationship 
2. Consider f: RR defined by f(x) = x +1. Find f (-1, 1]). 
3. State the intermediate value theorem for continuous functions. 

4. Find the domain of the real valued function f(x. y) = y-x-2 
5. For z =x'y - ycos x, find z 

PART B 

Answer any 8 questions from this Part. Each question carries 2 marks 
6. Find the domain of the real valued function f() = Vx* -5x +6 
7. Using arithmetic modulo M = 11, evaluate 2-5. 

8. Give an example of a function which is not one-to-one. 

9. If 9-2x s f(x) s V9-x* for-1sxs1, then find lim f(x) 
f(x) 10. If lim 1, find lim 

X X 

dy 11. Ify= sin(sin x), prove that- tanx+y cos x= 0. 
dx ix 

12. Show that the function w = sin (x + Ct) is a solution of the wave equation 

13. Findwhere yz - In z = x +y defines z as a function of x and y. 
X 

P.T.O. 
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14. Find all second order partial derivatives of the function zz=. 
X-y 

15. State Euler's theorem on homogeneous functions. 

16. Determine the maximum number of positive and negative roots of the equation 
3x3 x- 10x +1 = 0. 

PART C 

Answer any 4 questions from this Part. Each question carries 4 marks. 

17. Let be a relation on Z, the set of all integers, defined by x- y if x - y is an 

integer. Is an equivalence relation ? Justify your answer 

18. For f: -R defined by f)= x+ 1 and g: R-R defined by glx) = - 1, 
find a formula for gf. Hence or otherwise find gof (0) 

Vx +100-10 
19. Evaluate lim-

X 
-2 xS-1 

20. Let f(x) = ax -b -1<x<1 
3 x21 

For what value of a and b is f continuous at every x? 

21. Does the function ftx, y) = have a limit as (x. y) > (0, 0) ? Justity your 
X+y answer. 

Gu = tan u 22. Let u = sin-1 TY . Prove that X y X+ y 

23. Find using method of false position, a positive root of the equation x-e = 0 

correct to two decimal places. 

PART D 

Answer any 2 questions from this Part. Each question carries 6 marks. 

24. a) Let a function f be defined by f(x) = 
. Find a formula for f-1 X-1 

b) Prove that log, AB = log, A + log, B. 

25. If y = sinr'x, prove that (1 -x)yn2 -(2n +1) xy! - n?y, = 0. Further, 

find (y,)0. 

26. Find 
w 

and where w = xy + yz + xz, X = U + v, y = u-v and z = uv. 

27. Derive the Newton's method for finding 1/N, where N > 0. Hence, find 1/17 
correct to four decimal places, using the initial approximation x = 0.05. 
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Nam * . *************************************** 

I Semester B.Sc. Degree (CBCSS- Supplementary) 
Examination, November 2021 

(2015 2016 Admissions) 
cORE COURSE IN MATHEMATICS 

1B01 MAT: Differential Calculus 

Time 3 Hours Max. Marks : 48 

SECTION- A 

All the first 4 questions are compulsory. They carry 1 mark each. 

1. Find the partial derivative with respect to x of sin (2x +8y). 

2. Find the polar coordinate of (-1, v3. 
3 What are the critical points of f when f = x{x- 1)? 

4. State Cauchy's mean value theorem. 

SECTION - B 

Answer any 8 questions from among the 5 to 14. These questions carry 2 marks each. 

5. If lim =1, find lim f(x). 
x-4 X-2 -

6. Show that df d for f= 2x + 3. 

dx 

7. Translate the equation p = 9 csc ¢ into cylindrical and rectangular coordinate 

systems. 

8. Find the rectangular and cylindrical coordinates corresponding to | v2, 7, 

P.T.O. 
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9. Find the rectangular coordinates of the center of the sphere 
p 2 sin ó (cos -2 sin 0). 

10. Evaluate lim 1-sinx 10. Evaluae x 1+ Cos 2X 
1 

16-x-
11. Find domain and range of the function W= 

12. Show that fx, y, z) = (x* + y-z? satisfies the Laplace equation. 

13. Find if w = x?+ y?, x = r+ e, y = log s. 
r 

14. Find linearisation of f(x, y, z) = x- xy + 3 sin z at (2, 1, 0). 

SECTION - C 

Answer any 4 questions from among the 15 to 20. These questions carry 4 marks each. 

15. Evaluate COS(sec x) 
2 xwx-1 

16. If y=cos(m sin1 x), then prove that (1-*n2(2n+1)x +(m- n°)y, = 0. 

17. Find the equation of the sphere which is tangential to the plane 2x +2y-22= 11 

at (2, 2, 1) and passes through the point (1, 0, -1). 

18. Find the Maclaurin series of the function f(0) = sin 0. 

19. A rectangular sheet of length 6 mtrs. and width 2 mtrs. is given. Four equal 

squares are removed from the corners. The sides of this sheets are now turned 

up to form an open rectangular box. Find approximately, the height of the bOx, 

such that the volume of the box is maximum. 

1 

2x*y 
20. Show that f(x, y) = x+y2 has no limit as (x, y) approaches 

(x, y) = (0, 0) to (0. 0). 
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SECTION - D 

Answer any 2 questions from among the 21 to 24. These questions carry 6 marks each. 

xX2 21. Using definition of limit prove that lim (X) = 4 T Tx) x - 2' X-2 

22. Graph the function y = x* (8-x). 

23. Prove that the radius of curvature at any point of the astroid x + y3 = a3 is 
three times the length of the perpendicular from the origin to the tangent at that 
point. 

24. Ifu = log prove that xy1 X+Y 


