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BACHELOR OF SCIENCE/ BACHELOR
OF ARTS
[B. SC. (G)/B. A. (G)/BSCM]
Term-End Examination
December, 2025

BMTC-131 : CALCULUS

Time : 3 Hours Maximum Marks : 100

Note : (i) Question No. 1is compulsory.
(it) Attempt any six questions from
Q. Nos. 2 to 8.

(iit) Use of calculator is not allowed.

1. State whether the following statements are
True or False. Justify your answer with the

help of a short proof or a counter-example :
2x5=10

(i) y=-x? isincreasingin [-5,—3].
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() y=x2-2x> has no point of inflection.
(i11) The function f, defined by f(x)=|x—-2]|
1s differentiable in [0,1].

. d| e
@iv) %U2 lntdt}:x—an.

(v) The function f defined by

f(x) =cos x +sin x is an odd function.

2. (a) Check the integrability of the functions :

5
. sin x
@) "
(i) 52+ X
x“ -1
(b) Evaluate : 5
J. 2 sin® x dx .
0
(¢) Find: 5
,[ dx
xIn|x|’
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3. (a) Find the area between the -curves
y=2x—-x> and y=2x from x=-1 to

x=2. 8

M) If y=(sinx)&m D> find L 7

4. Trace the curve :
Y2(x+1) =x2(3-x)

clearly stating all the properties used for

tracing it. 15
5. (a) If y=(sin"!x)?, check whether :
@ —xz)yn+2 -2n+Dxy, 4 +n2yn =0
or not. 5

(b) Let f be the function defined on [-1,1]
given by :

-1, if xisrational
f(x)= {

1, if xisirrational

find U(P, f) and L(P, f). Hence, deduce

whether f is integrable or not. 5
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(c) Evaluate: 5

lim fx-1
x—1 \/;—1 '

6. (a) Use Lagrange’s mean value theorem to

prove that : 5

. X
x<sintx< = O<x<l1

1-x

(b) For what value(s) of k, is the function
f defined by :

sin(1+x) —sin(1 —x)

; x#0
flx)= X
kcosl ; x=0
continuous at x =0 ? 5

/12 .
(¢) Connect I, :I n/4 cot" xdx with I, .

1

Hence, deduce the value of I, . 5

7. (a) Find the equations of the tangent and

normal to the curve +x +\/§=\/5 at

any point (x, y) on it. 5
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(b) Find the derivative of x""* 4 (sin x)%°*

w. r. t. x. 5

(c) Expand e? s powers of (x—1) upto

four terms. 5

8. (a) Evaluate: 5
J- x2dx

(x=3)(x=5)(x=T7)

(b) Verify Rolle’s theorem for the function f,

defined by f(x)=x(x—2)e ™ on the

interval [0, 2]. 5
(¢) Find the following limits : 5
@ lim 3tan x
x—>0 5x
2
(1) lim

x> e* lnx
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o Tk /et TTaeh
(St Tq, -t 57, /&l W SH. /o, TE, -4, TH.)
LS EIGRUEIE |}
fegw, 2025
ot T . -131 : e

oy ;3 g2 SfeFTH 37F : 100

W (i) TG 1 A7 &
(il)) 97 9. 2 T 8 TF FIF B: Jv7 FHIfqQ/
(iii) PP FHT FANT FI7 F1 3TFAMT 7T &1

1. frefafed weoai § @ SH-9 %99 99 § @
ITA ? AU W D UG H TS gy 3qufa @
Tfd-3<Te0T ST 2x5=10
Q) y=-x2,[-5-3] H AT
() y=x2—2x> H ®E Afa gRad fag 7=l T
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(i) f(x)=|x-2| g/ ARG ®wed f, STaud
[0,1] § STaha1a T
(iv) %U;xlntdt}x—mz

(v)  f(x)=cosx+sinx g IRAM HeA f T
oo wer T

2. (&) frAfafeq wemi ®t gEEReHEa w S

ailiEIQ: 5
; sin x
@) "
.. 5+x
(11) 21
(@) 91 9T i : 5

n/2 .
.[0 sin® x dx

(1) T HINT 5

x1In|x|
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3. (F)x=-19 x=2 dI% THI y=2x—x8 AR

y =2x o &9 1 §AhH F1d RIS | 8

(-@‘)-qﬁ y=(sin x)(sinx) ..... 0 %) T‘h d_y Bkl
dx

oI | 7

4. TF Yy (x+1)=x%(3—x) H ARG HIST qo
STR@Y A § gan fovd 73 v fafem | 15

5. (W) A y=(sin! x)? &, @ A= Hiforw fF -
(l—xz)yw2 -2n+Dxy, 4 +n2yn =0
T T 5
(@)9A oifse [-1,1] W uRwfod ®wed f

frafafea ® .
) = -1, dfRxdRTT®
Tfg x AT
U(P, f) 3R L(P,f) ¥ ®ifSw | &7 frma
FHifoTe foh £ THTRE © a1 & | 5
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(T7) ¥ 19 HIST ; 5
; Jx -1
1m
x—>1l4x =1
6. () AUS & HI AF Y9I k1 YA ik (95
ifoe fa 5
x<sinlx < O<x<l1
1—3c2
(@) k & forg/fe am/am & fou f=fatea g
TR ®er £
sin(1+x) —sin(1 —x) _
Fx) = .  ##0
kcosl ; x=0
x =0 T gad g ? 5

(M) In=J‘n//42cot”xdx AR L, , T gay
T
T ShIfSTT | 37d; [, o1 9 A HifSW | 5

7. (F)TF Jr+y=+Va & R B (x,y) W
TR 3R SATes 1 HIRT0 A1 hifST |
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(@) x4 4 (sin x)°°* & x & AU AqHeA

IS | 5

(1) €®* W (x—1) I =G H IR UG dh TG0

HIfSTT | 5

8. () UM J1d SHIfST : 5
I xdx

(x=3)(x=5)(x=17)
(@) f(x)=x(x-2)e® TR URWMNT ®ed f &
fau e [0,2] W I THE Heafua

ShITSIC | 5
(M) fr=Afafes 9 Jd s . 5
@ lim 3tan x
x—0 bx
2
(11) lim

x> e* lnx

X X X X X
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