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BACHELOR’S DEGREE ROGRAMME
(BDP)
Term-End Examination
December, 2025

Elective Course : Mathematics
MTE-01 : CALCULUS

Time : 2 Hours Maximum Marks : 50
Weightage : 70%

Note : Question No. 1 is compulsory. Select any
four questions from the Q. Nos. 2 to 7.

Use of calculator is not allowed.

1. Which of the following statements are
True or False. Justify your answers with a

short proof or a counter-example : 10

(1) The  function, f(x)=x|x—-1]| 18
differentiable.

(i1) sin(x—1) is an odd function of x.

(111) If x =c 1s a critical point of the function

f, then f1is derivable at x =c.
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(iv) y=—23c2 1s increasing in the interval,

] - 4’ - 2] .
d sin x 9
) - [ j , tan (2t)dt} =
cos x tan® (2cos x).
2. (a) Evaluate: 2

'[13x In x dx.

(b) Using the trapezoidal rule, evaluate

9
.[3@’ dividing the interval, [3,9] into
x

six equal sub-intervals. 4
(c) Determine the values of p and ¢ for

which the function fis given by : 4

psin x +q sin 2x + sin 3x
fx) - 0 |
1 , x=0

x#0

1s continuous at x =0.

3. (a) Evaluate: 2

lim [«/x+m—«/;)

X —> 0
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(b)

(©

(a)

(b)

(©
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Find the length of the arc of the cycloid,

x=a(t+sint),y=a(l—cost)
between t=—m and t =m. 3
T
If I, :'[02 cos” xsinnxdx(n>1), then

find a reduction formula for I, and

hence evaluate I. 5

Find an approximate value of 1n(0.9),

upto 3 decimal places, using
Maclaurin’s expansion. 3
Evaluate : 3

J‘ dx
1+ 21— x2

Find the area of the region bounded by
the curve, 16y2 =x°(4-x). 4

Trace the curve, x?= yz(x+1)3, stating all

the properties, used for tracing it. 10

(a)

Find the derivative of (cosec x)tan ¥

+ (cot x)5¢¢ * with respect to x. 4
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(b)
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Evaluate : 3
g dx
0 1+2sinx+cosx
Prove that : 3
tan~! x > x2’ Vx>0.
1+x
A manufacturer can sell x items per day

at a price of p rupees each, where

p= 125—2 x . The cost of production for

x 1items 1s given by 500+13x+%x2.

Find the number of items she should
produce to have maximum profit,

assuming that all the items produced

are sold. 3
Differentiate  sin"! (1 fx . J with
X
respect to tan~! (1 29;2 j . 3
Evaluate : 4
2x+5
‘[x?’ +x§+3x+3dx
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1. frefafed § § ®F-9 F99 T 3R dA-9 FHeA

A T ? I IW & 9 T T dfea 3udrad A

Fid-3gre0 ST 10

() WA f(x)=x|x—1| AT T

(i) sin(x—1),x 1 T a0 HeH B
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x =c W TR T |
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(iv) y=-2x2, I |- 4, 2] R IHA |

d sin x 9
) @[ j , tan (2t)dt}:
cos x tan> (2cos x).
(%) [ xInx dx 19 1 F 2

(@) gaes = &1 94 e A0 [3,9] Hi 6
TIER SYSTIA § faenferd s j;ﬁ 1

X
T 14 SHifST | 4

o o

() p 3R ¢ & 3 9F A Hifey fome fag

x#0
e

psin x +q sin 2x + sin 3x
f(x) = ’
1 , x=0

B IRnfod we f, x =0 W Hdd B 4

(%) lim (x/x—i—m—«/EJ H A T

I | 2
(@)=%sl  x=at+sint),y=a(l—cost) I
t=—n 3R t=n & &= AU H A9 A
ShITSU | 3
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() =g Inzjogcosnxsinnxdx(nzl) T @
I, & fau 99" g3 9@ *ifva, oK =
b I, 1 9 1A i | 5

(F) BFARA JOR T AT e In(0.9) 1 oH

TIMAD T Toh Gi-Tehed AF 10 SifS@| 3

(@) T A 1A i | 3

1+ x)x/l x?

() FF 16y% =x°(4—x) 9 TR 7SI =1 &R

Eﬁﬁﬁl’ql 4

- T« =y%(x+1)° H FREE HIfSY SR T

FH & fora wimT fmd 13 wqoref o6 fafem) 10
(F) x & FUH (cosec x)" % +(cot x)5C* HI

ATheT it | 4

1 HF 4 hifsd 3

€<))
IO 1+2s1nx+cosx
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(1) fag wifST e . 3

_ X
tan 1x>—2, Vx>0
1+x

7. (F) T fEM@ x IO 1 glAled p ¥99 9id

3 H1 R Y d=AT g, Sl p=125—§x
Tl x 3SR & IR H T AW
500+13x+%x2 ¥ I8 9F <ifee f& g

3Iare, foreh S ¥, 1 ifrehay oy ur R &

o foram Scare o BT | 3
(@) sin_l( 2x j £l tan_l( 2x j & g
1+x2 1-x2

AT AT hiTT | 3
(M) I 3 2045 dx 1 A J1d RIS 4

x+x?+8x+3

X X X XX
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