
BENGALURU CITY UNIVERSIW
I Semester B.Sc, Mathematics- Open Elective

Mathematics-l
Model Question Paper - C

lnstructions: Answer all questions

Time:2Hrs. Max. Marks:60

l. Answer anys questions: (5x3=15)
6

t)
k
3

4

1. Find the value of 'k'such that the matrix .4 : 2

J
2. Define Eigenvalues and Eigenvectors of a square matrix.

3. Verify whether the system of equations x * y - 2z - S,

x-2y*z --2 and-Zx+y+z = 4 are consistent.

is of rank 2.

atx=l

4. Evaluate lim
x)z (ry)

5. Discuss the Continuity ofthe function f(x) -
6. State Cauchy's Mean Value theorem.

1I
1,

2x x<l
x>lx

7. Findthe arclength of thecatenary y = a.osf, (l) fromz : Otox = a

8. Obtain the Maclaurin's series expansion of er

9. Eva lu ate lim (secx - tanx) by using L'Hospital's rule.1Ix)-
2

ll, Answer any 3 questions: (3xs=rs)

into row reduced echelon form.10. Reduce the matrix .4 =

1

I
3

5

2341
2s6l
4121
6321

11.Find the non-trivial solutions of the system

x -t 3y -22 = 0, 2x - y * 4z - 0 andx - L7y * l4z _ 0

12. For what values of L and pr the equations
x + y + z - 6, x + 2y + 3z - tO and x * 2y + lz _ g



have (i) no solution (ii) unique solution (iii) infinitely many solutions.

13. Find the eigenvalues and eigenvectors of the matrix ,4 =

14.Verify Cayley-Hamilton's theorem for the matrix 
^ 

-l-j
i:)

-1
2

-1

I
1,

2lll. Answer any 3 questions:

15.Examine the continuity ofthe function f(r) _
I -1

et - e ,
-l----,
et+ei

1,

(3xs=1s)

at x-0.

16.Discuss the differentiability of the function f (x) _

17.Verify Rolle's theorem forthe function f (x) _ x2 _ 6x + B in l2,al.

X2, x < 3
6x-9, x)3 atx - 3.

18.FindtheTaylor'sseriesexpansionforf (x) _ sinx in powers of
upto fourth degree .

lV. Answer any 3 questions:

2O.Find the entire length ofthe curve r; + yi - ai
(3X5=15)
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21.Find the area of the loop ofthe curve ayz _ x2 (a _ x)

22.Find the surface area of the sphere of radius ,a,.

23'Find the volume of a sorid generated by the revorution ofthe eilipse
x2 v2

i+ o,-1 , (a>b), aboutthe x-axis.
24.Prove that the vorume of the sorid generated by revorution of the roop of the

curve 2ay2 - x(x - a)2 about the x-axis is #.

x+0
x-0

(, -:)

le.Evatuate (i). tirll (s::!:) G) ls (T) uy using L,Hospitat,s rute.



I SEMESTER B.Sc (EFFECI NE2A2L-'2.? ONWARDS}

Questions carrying 2 marks

1. Define Symmetric t Skew-Symmetric matrices & give a* example6 '

2. Define Equivalent matrices'

3. Define Echelon form of a matrix'

4. Define Rank of a matrix'

5. Define Normal form of a matrix'

5. Define Homogeneous and non-Homogeneous system of equations'

7. What are the necessary & sufficient conditions for the system of

non-homogeneous linear equations to be consistent?

8. Find the value of 'X to' *ttrctt the system of equations 2x - I -t 2z = O'

3x * y - z = 0 &lx - 2y +z = 0 hasa non-trivial solution'

9. Define Eigen values and Eigen vectors of a square matrix'

;;.;;;;;;'ten values or the rollowins matrices
- 

;"ti; ii" ;; 1i '; d [1 -"1

11. State Cayley-Hamilton's theorem'

i, ,*,,, i*'"v-namitton s tn?i" ""n:lii1 
matrices'

,r [j, ]1 b)[i ;l "t La.-]-'uy 
using cayrey-Hamlton

rs.Hnl tit ii""t ot the flllowing square matrices

theorem

.) E 1r\ ') tl i\ ') [-n' ]1

rit
L:4 i\ is of rank 2

14. Find 'k if the matrix A =

Questions carrying 5 marks
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1. Reduce the following matrices into Row-reduced Echelon form and find its

2-1 3 -1
c) -1

-1

2

0
1

rank.

2

4
2

7

7

0

1

2

3

3

1

1

1

b)

t 3 -1 2
011 -532-S 31
4115

d)
-1
3

6

4
5
7

-1
d)

3. check the consistency of the following system of equations, if consistent
then solve.

al x * y t z = 6, x * 2y * 3z -- 14, x * 4y * Zz = 3O
bl x+ytz = -3, 3x*y-22= -2,2x*4y*Zz =7
cl x *2y - z = 3, 3x -y +Zz = L, 2x -Zy * 3z = 2

4. Find all the solutions of the following system of equations
al x *3y -22 = 0, 2x - ! * 4z = 0, x - lly * L4z = 0
b) x + 5y * 6z -- O, Zx * l}y + 722 = 0, 4x + 20y + 242 = 0

5. lnvestigate for what values of l\, ;r the equations
x + y + z = 6, x + 2y +32 = L0, x +Zy + Az = p
have i) no solution ii) unique solution iii) many solutions

2
5

ll 2 0
o) ls 4 LL-zz2

6 7 3
426
103 9
t64t2

5. Find the values of l, and F the equations

2. Reduce the following matrices into Normal form and find its rank

.,[1 I-',:r) .)[i2lls -3 t zJ 't; i lzl

il



x +3y + 4z = 5,x + 2Y + z =3, x +3Y + lLz = F

have i) no solution ii)unique solution iii) many solutions

7. For what values of )r the equations

x + y + z = 1, x + 2Y + 4z = \, x + 4Y + toz = )J

have a solution and solve them completely in each case'

8. Find the real values of A for which the system of equations

x + 2y + 3z = 1tx,3x * y * 2z = 10,2x * 3y * z = \z

have non-trivial solution'

9. Find the Eigen values and its corresponding Eigen vectors of the following

matrices.
B-6

.) [i il

or [-
3

2

-672-4 ,-l

_L i1
1 1

;l d) 1 0
t

10.Find the inverse of the following square matrices using cayley-Hamilton's

theorem
2 1

ila) t2 il
11 0

c) lo 2
lzo

,, 
[_i i 3l1

1-1

b)

ts

,
1

1

-t
L

c)



DIFFERENTIAT CALCULUS

Questlons cartYlng 2 marks

1. Define limit of a function'

2. Define continuity of a function'

3. Define differentiability of a function'

Discuss the continuitv of f (x) = fr:!\,i
>1
<1

4. Discuss the continuity of f(x) =

r1
),0.*.,

1o, x=;
r
2 ' Lr" 

'L

[ ":9)'5. Discuss the differentiability of f(x) =

6. State lntermediate value theorem'

7. State Rolle's theorem.

8. State Lagrange's Mean Value theorem'

9. State Cauchy's Mean Value theorem'

10. State TaYlor's theorem'

Questlons carrylng 5 marks

1. Evaluate

.) t$(*)
b)H(ry)

ifx32
if x>2'
ifx<-2
tfx>-2'

2.n f(x)=lrlrr,
3. r /(r) =E;:::,

x+O
x-0

atx=0

find li4/(x)

find lim /(x)x-r-z

4. Discuss the continuity of the following functions at the given points

at x=1

atx=21



a) f(r) =

)(xf)b

(xz -\, for x <1
)o , forx-\
lr-i , forx>t

t+' forx *o
ti, forx-o
rJ-
l:+, forx *o
\ v"?
[r, forx-o

cl f(x) =

cl f@)=

atx -- 1

atx = 0

atx = 0

5. Discuss the differentiability of the following functions at the given points

fr'sin(1), forx+o atx=o
[o , forx=o
{ r', forx33 .ar=3tor-s, forx>3

7-Zx, forx<0
7, for0<xSL alx=0,x=1

2x-L, forx>7

)

)

)

a

b

)(x

(x

f

f

d) /(x) - t

el f@)=

xz -1,
1- x,

forx27
for x 1l

L,

1 + sin(x),

alx - 1

for-a<x(0
for03x<i atr=0 & x= n

z+(x-:)'z, forl=x<*

6. Verify Rolle's theorem for the following functions in the given interval

al f(x)- x2-6x+B in P'al
b) f (x) - ersin (x) in [0' n]

c) f (x) - sin(x) - cos (x) 
'" E,i=, ]



d) f(x) = x3 -3xz - x +3 in [1,3]

7. Verify Lagrange's Mean Value Theorem for the following functions in the

given interval

al ff@)= 25-x
b) /(x) = x2 -3x+2
cl f @) = sin (r)

in [-3,a]
in [-2,3]

'" [0,;l

g. verify cauchy's Mean Value theorem for the following functions in the given

interval.

al f@)=los(x) &s(i=l
bl f(x) = az & g(x) = f
cl f @) = sin (x) & g(x) = cos (r) in tl,ol

9. Expand the following using Taylor Series

al f@) = log (cos(x)) about* = Z upto 4th degree

b) f(x) = 2x3+7x2+x-7 about.r= 2 upto4'hdegree

cl f @) -- xs +2xa-x2 +x-lin powersof (r + 1) upto4thdegree

in [1, e]

in [1,3]

10.Expand the following functions(if possible)

using Maclaurin's Series upto 4th Degree

al f Q): tan-1r
b) /(x) = tan x
cl f@) = ssinx

d) f(x)= cosx
elf@)=log(secx)
fl f@) =log(sinr)

in an infinite series/ExPand



el f @) = log (1* sinx)

h) /(x) : stnsln-l x

11. Evaluate using L'Hospital's Rule

.),,*Gi)

dl's(#J
") l,S(s,. )
A IJ[(1 * sinx)cot x

z 1\
b) lim Ixt-, I' -r-+1 \ /

z3\
.) lgg (r++roc(r)l

e) litU.r+u

a-log (1+r)
1-cos r

1.,1 p* (" .91'-'z1^ ,J' .r-+0 \ x'sln x /

i) nrt ((2 - rl*'B)


