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B.SC. MATHEMATICS SET
FIRST SEMESTER
CALCULUS A

BMT - 101

202411

[USE OMR FOR OBJECTIVE PART]

Duration: 3 hrs.

( Objcetive

Time: 30 min.

Full Marks: 70

Marks: 20

Choose the correct answer from the following: 1X20=20

1.

1=

The number of possible functions that can be defined trom X' = {a, b} to

Y ={p,q.r}is
2. 8

C. 2

b.
d.

9

None of these

The number of one-one functions from X = {a, b} to Y = {p,q. 1} is

a. 4
(-

b.
d.

5
7

The step function f: R = R defined by f(x) = [x], where [x] denotes the greatest

integer < x is

a. Continuous forall x € R b.
¢. Discontinuous at all integers in K d.
The function f @ R — R detined by f(x) = L:—l is
a. Continuous at x = 0 b.
¢. Discontinuous at x # 0 d.

Lety = f(x) = |x],x€ R. Thenx =0, f(x) is

a. Both continuous and derivable
¢. Derivable but not continuous

z d?y i
If v = xsinx then T altx = 01s
i

It y = sinx,x € R, then y, is
nn !

€. CoS {—,—~ .\‘)
2

nmn .
c. Cos («— - .\')
2

b.
d.

Continuous al integers in [
Discontinuous at all non-integers in R

Discontinuous at x = 0
False tor all the cases here

Continuous but not derivable
Neither continuous nor derivable
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18. A function f(x) has maximum value at x = e if

a. f'(c)=0and f"(c) >0 b. f'(c)=0and f"(c) <0

ce. f'(c)=0andf"(c)#0 d. f!(c) = 0and f'(c)=0"
19. If f(x) = |x| then

a. f(0)=0 b. f(x) is maximumatx = 0

¢. f(x)ismimmumatx =0 d. None of these

20. The function f(x) = x* — 6x? + 24x + 4 has

a. A maximum value atx = 2 b. A minimum value at x = 2
A maximum value al x = 4 and a i Neither maximum nor minimum at
s d. :
minimum value at x = 6 any point.

[ Descrigtive]
Time: 2 hrs. 30 min. Marks: 50

[ Answer question no.1 & any four (4) from the rest ]

1. a. Define derivative f () of a function f(x) at a point x = a. Find S+5=10
f (@) for the function f(x) = |x|, if it exists.
i : . !
b.If y = f(x) = x? sinx then compute [%]
UXix=0
2. a.Construct all possible functions from A = {a, b, c} to B = {x, y}. 5+5=10

Hence find out
(i) the number of onto functions
(ii) the number of functions which are not onto.

b.Consider the function f: R = R defined by f(x) = [x] where [x]
denotes the greatest integer < x.
Show that f is continuous at x = 0 from the right but it is not

continuous from the left.

3. a.What do you mean by lim, ., f(x) = (. Show that lim,_5 sinx = 0. 5+5=10

b. A function f: R — R is defined as f(x) = |x] + |[x = 1|, x € R.
Draw the graph of the function f(x) for =1 < x < 2.
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