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BACHELOR’S DEGREE
PROGRAMME
(BDP)
Term-End Examination
June, 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) Product of two odd functions is an even

function.
(i) f(x)=2x"—-6x"+8x—-7 defines a

decreasing function on R.
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(i11) A  monotonic function must be

continuous.

(iv) diic U:Z cos (t2 ) dt} = —2xcos (x4 )

(v) The maximum domain of the function f
defined by :

is [-2,2].

cotx

2. (a) Find ;l_y, when y= (sinx)lnx +(Inx)
X

(b) Evaluate :

T 4
IO xcos” xdx

(¢) If y=e"""* check whether : 3
(1+3c2)yn+1 +(2nx+m)y, =0

3. (a) Find the area of the region bounded by
the curve y=3x-x> and the line

y=x-3. 4

(b) Find the maximum and minimum
values, if any, for the function : 4

f(x)=x"—14x" + 24x — 4
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X—>0

if 1t exists.

4. Trace the curve y=

2 K
properties, used for tracing it.

5. (a) Prove that:

n/
I :I “ cot”x dx = L—I
n/4 1

n_

and hence evaluate Ig.

1imH3x2 " Ax+7 —32 —7x+10},

stating all the

10

5

(b) Find the points of inflexion of the curve

3x

y=———. Also, show that these points
x“+3
lie on a line. 5
6. (a) Evaluate: 4
2
J- . X +21 dx
x"—-3x"+1
(b) Prove that : 3
x3
sianx—E, Vx>0
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(¢) Differentiate tan™ ( :
cosx —sinx

sinx +cosx )
—j with

respect to 2 . 3

7. (a) Examine whether the function f given
by : 2

)=

[x]—élx’ x#0,

) ) 1
1s continuous at x = —5 .

(b) Evaluate : 3
J-T:/S dx

6 1 4+ tanx
(¢) Find the volume of the solid generated
by the revolution of the curve

(2—x)y* =4x about its asymptote. 5
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1. freafafed # @ $A-9 %99 9 3R SE-9 heH

A T ? T W & UL § TH Giera squta =

Y-S0 ST ¢ 10
(i) < foom Tl F UAHS TH TH el Tl
Ky

(i) ®weH f(x)=2x"-6x"+8x—-7, R W Th
AN He B
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(iii) TR e Haq el =1fed |

(iv) O% U:Z oS (t2 ) dt} =—2xcoS (x4 )

x+2

sAftrehad Hiferd Wi [-2,2] B

2. (&) Z—i T hifele, STefh :
y=(sinx)"" +(Inx)*"
Tl 4
(@) [ "xcos xdx 1 HH A FITC 3
(M) ARG y = et 7, @ ST HifSC

(1+x2)y,Hl +(2nx+m)y, =0

T e 3
3. (F)AH y=3x-x> AR W y=x-3 A R
Yol 1 &% 1A T | 4

(@) oA

f(x)=x"—14x" + 24x -4
% o erfershan oiR =aw wH, afs 8 € @
Wﬁﬁl’ql 4

D-3294/MTE-01



[7] MTE-01

(M) lim[\/3x2 —4x+T7 —3x% —Tx +10} Eql

T A1 ifere, 9 39 9 &1 Afaa g1 2

d%h y= _6
oI 92T fohe T T[oreEl st fafea | 10
(%) fag wifeT i :
In=J.n/ZCot”xdx=L—In72
n/4 n-1
3R I o1 A FahTfera | 5
(@) T y= f’fg % fRadE fog W
X
FifeT | Seze foh 3 fog T @ W@ W
feora ¥ 5
&) [ - Al pemuma T 4
x - x +1
(@) fag *ifsu f# : 3

xS
sianx—E, Vx>0

inx -+
(M) tan| 2RETCSY ) m X 3 gy
CoSX —SsInx 4
TR AT hiTSTT | 3
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7. () Sita wifee f& :

_ 3]
f(x)—[x:l_4x,x¢0
g0 uftanfod wers f,x=—é R Haq ¥ A
& | 2
/3 dx
EC| 2% % gF [ SIS 3
@ Lt s

() a (2-x)y” =4x “h THRI IRl &
qfRd: A & 99 3 ST SAFAA A hieC | 5

X X X X X
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