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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
December, 2024
Elective Course : Mathematics
MTE-01 : CALCULUS

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

Note : (i) Question No. 1 is compulsory.

(it) Attempt any four questions from

Question Nos. 2 to 7.

(iti) Use of calculator is not allowed.

1. State whether the following statements are
true or false. Justify your answers with a short
proof or a counter-example : 10

(1) The function f defined by :
flx)=2x3—6x2+8x -7
1s not increasing.

(1) If f'(a)>0, then f is concave upward at

X =a.
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[2] MTE-01
(if) i[ [ tan (342 )dt} — 92xtan 3x.
dx |7+

(iv) The tangent to the curve x*+3y* =4y at

(0, 4) 1s parallel to x-axis.

5
(v) The function given by f(x) :ln(zg X ] 18
x°+2
an odd function.

2. (a) Find the largest subset of R, the set of real

numbers on which the function f:R > R

defined below is continuous : 4
|x -4, x<1
f(x)=<x+3, 1<x<3
2x , x>3

Also, draw a graph of f.
(b) Find the angle of intersection between the
curves 3y® —2x—-4y+1=0 and

xZ+ 2xy—y2 +2x =0 at the point (1, -1). 3

2
(c) Evaluate the integral J.l @, using
x

Trapezoidal rule with four intervals.

Hence, find an approximate value of In 2. 3
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(a)

(b)

(a)

(b)

(©

[3] MTE-01

Obtain a reduction formula for :
_ /2 -2x :..n
I, _Io e “*sin" xdx
Hence, find the value of I,. 6
Find the area included between the curves

y? =2x and x% =2y. 4

Verify Rolle’s theorem for the function f,
defined by f(x)=x(x-3)e™™ on the
interval [0, 3]. 4

Find the length of the curve 3y? =x® from

the vertex (0, 0) to the point (3, 3). 4
Find %, if y=+/secx. 2
x

Trace the curve x(y*-3)=6, stating all the

properties, you use for doing so. 10

(a)

(b)

Find the derivative of : 4
(sin x)cosecx + (tan x)cotx

w.r.t. x.

Evaluate : 4

/2
jo Incosxdx
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(¢) Find the value of A, for which the function f

defined by :
cos(x+3)—cos(x—3), %0
f(x)= x
Asin3 , x=0
1s continuous at x = 0. 2
7. (a) Evaluate: 4

J- dx
(x-DVx? +1

(b) Find the first three terms of the Taylor’s
series of the function f, given by :

f(x) = 2—cot ™' (4x)
around 0.25. 4
(¢) Evaluate: 2

lim[\/4x2 +x-1 —\/4x2 —7x+3}

X—>00
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T2 : ) FTE 1 FaT B
(ii) F97 Q& 2 & 7 T FF IR Fo7T &F
FHirrg/
(iii) BeBA FT FAT FH H1 A T8
g/

1. fefafed § ¥ $9-9 %9 9™ 3k SHA-9
A T 7 AW IW B U9 § TEH Ot\w

Iqqfa a1 9fd-3<reon S . 10

(i) fx)=2x"-6x+8x-7 TN  IRHIE
T f adEE @ R

(i) A f@)>0 ®, A x=a W f IIN Eaa
2
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(iii) i[ [ ’ tan(3ﬁ )dt} = 2xtan3x.
dx|”*

(iv) TF x>+ =4y &I (0, 49 W TERE
x-3 F FHAR B

0 f(x)=ln(i5_f2] o AR W T

oo wer 2

2. (®) R, IRdfas T&ABT &1 =94, & a8
Afhay W= dd &IVT o9 W

o o

[THATEd %eld f:R >R W% 4

4], x<1
f(x)=<x+3, 1<x<3
2x , x2>3

f &1 ue ot Eifau)

(@) =% 3y% —2x—4y+1=0 3R
x%+2xy—y?+2x=0 k1 &g (1, -1) AT
Yidesg iU A ShifSTg| 3

() T fEY &1 9R Sauel & 9y 9In
¥  HHhH 12@ A hiSTl W

X

YR In 2 1 Gf-ehed M J@ hifSE| 3
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3 (@) 1,=["e*sin" xdx F FARA T @

HITSTTI 39 JhR [, &1 HF I hiSWl 6

(@) THl % =2« AR x?=2y & &= A

SERICERICRCAISIY 4

4. (F) WA [0, 3] H, f(x)=x(x-3)e* TN
IRAG ®er £ % fou I 999 gentud

EAISI 4
(@) T 3y? =« & W (0, 0) ¥ 95 (3, 3)
qoh i e Jd hifT 4
() %Eﬂﬁ e, afS y=+/secx | 2

5. oh x(y2-3)=6 I IR@U Hifwy S T
FE & fau 7@ fed ™ TeE fafen 10

6. (F) (sinx)* +(tanx)* & x H UL

Sk Ad hifT| 4
(@) j:/zlncosxdx %1 TF T HITT) 4
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o

(V) A &1 98 HF @ hifey, oae fog

ffefiad ®ed x=0 W Fad § : 2
cos(x + 3) —cos(x —3), %0
f(x) = x
Asin 3 , x=0

(#) | dx &1 AF 1A hifeg| 4
(x —1)va? +1

(@) f(x)=2-cot™ (4x) U URHIGG Hed f
% faw 0.25 & uf@: SR 99t & A

LB ICRCHIS 4
(M) lim[\/4x2 +x—1 —dx? —7x+3} F1 TH
A HifeIT] 2

XX XXXXX

D-3272/MTE-01



