MAT 102
B.Sc. I SEMESTER EXAMINATION, 2022-23

MATHEMATICS
(Differential Calculus and Integral Calculus)
(4+0)
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1. The candidate will write his/her Roll Number | 1. apieff 3 SFAi® daa S ®IF W ford
only at the places provided for, i.e. on the cover o gaa forg fod M 8 sl v gRaa @ =
page and on the OMR answer sheet at the end U G fed T MoTHIRo I T R,

d h Ise. i '
and nowhere else T aE FE A8 fa

2. lmmediaFely on receipt of the question booklet, | 2, ¥ gﬁﬂﬁ firerat & anaeft ot i e fAfded
the candidate should check up the booklet and @ o A1Rv {6 g9 gﬁ?m H fﬁ’ PAS] g 3R 3%

ensure that it contains all the pages and that no ) af AreThy & 8w
question is missing. If the candidate finds any T gl ot Tl L5

. ; e TR
discrepancy in the question booklet, he/she ‘Iﬁ?ﬁﬂ frer @ 10 ﬁzﬁiw d & W sk
should report the invigilator within 10 minutes of & Yfud F amlléq E

the issue of this booklet and a fresh question RESEARIIC
booklet without any discrepancy be obtained.




. Which of the following is a bounded 1. F=feReg 3 q B & 3hH UReg & ?

sequence ? A n3r,
4 L n?)%
. ® {3,

® .

©  {e"h,

o &}

(&) {ezn};oﬂ

® &,

2. The value of lim nl/n 1S : 2. 1llim nl/" DTAFE§
n—-oo0 —00
A 1 A) 1
B) 2 (B) 2
1
© ©

2

(D) HNE T2

(D)  Does not exist

3. Let Un="33vneN Then the 3 TR & U, =S vnemnar

n n

sequence {U,}%_, is: SNCLR{VEY

(A)  Convergent and lim U, =0 (A) I g @R lim U, =0 &
—00 n-oo

(B) Convergent and rlzl—{Eo Up,=1 (B) I & iR 1111_1’1; Up=1%

(C)  Bounded but not convergent

(C) WReg & oifhe ifrasy =18t &
(D) 3muReg 2

(D) Unboundeq
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4. Consider the following statements : 4. fyafafed wodl ® fER S
(i)  Every convergent sequence of (i) JRafe TR D TS AR
real numbers has unique limit. CE B TP Afgdd JqH 2|
(i)  Every bounded sequence of (i) AR Gl B A Reg
real number need not be maeae w9 Y IR
convergent. qﬁj N
Then : |
(A)  Only (i) is true. (A) P (‘? w8
(B)  Only (ii) is true. (B) @aa (i) WY
(C)  Both (i) and (ii) are true. ©) (i) T4 (i) IF T F|
(D)  Both (i) and (ii) are false. O ()W (i) A v T R
5. Consider the following statements - 5. fyefaRed s w R SifvE-
“Let {[a,, b,]}n=1 be a sequence of M v & {[a,, ballner ?ﬂﬁ@
closed and bounded intervals such qﬁEFé STl B ST T UER 2 fF
that — B
1 ,b c [a ,b,] Vne
(1) [an+1 n_+1] [an, bn] @ (@1, b € [an, b] Vne
IN "
i) lim(b, —a,) = 0.
(i) lim( a,) G lim (b —a) =0
A [ayb,] contai d - |
Then 7[1 . [an, b,] contains exactly &0 (aub,] dF @ R 3
t n=1
one point. Here IN denotes the set of . L
ZET IN Rl Tt s &l ead & [
all natural numbers.”
SR & 0 A :
Then the above statement is known as : @ @E1 'W R I Sl &
(A)  Cantor’s theorem (A) hcX @
(B)  Bolzano’s theorem (B)  drcoiAl @T W
(C)  Sandwich’s theorem €) i &1 W
(D) Darboux’s theorem (D) €@ P Ty
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6. Limit inferior (1)1 0nthe sequence 6. argepe (-DM=, w {2_1’;}:’:1 o
{(-=D)"};-, and {—21—]}"21 are : re < 2
(A)  -1.0 (A)  -1,0
(B) 0.1 (B) 0,-1
©) 1,2 ) 1,2
D) 1,1 D) 1,1

7. Consider the following statements- 7. fy=foRed dom W AR HIRR-
(1) The sequence {%}nﬂ is (i) 3shH {E:—l}nﬂ P |

Cauchy. () - A MR fh—
(i) Let Up=7+s+2+... +- Un =T+ 42+t
V n e IN. VnelN

Then the sequence {U,}5.; is @ TP {U, )7, Thlee M 7| Ter
monotone increasing. Here IN be the IN T g@ﬁzﬁ 3N AT Lk eep! 2l
set of all natural numbers. ar
Then: N (A)  Fad (i) T 3|
(A) Only (1) 1.s true. B) 3 (ii) e 2|
o) Oy s me © () (i) o e 2
(C)  Both (i) and (ii) are true. , , ,
(D) Both (1) and (ii) are false. 4 (D) ()T (i) < e 2|

8. Consider the following statements — 8.  f=fiRad FoMt ® fER FRR-
(1) Li_rg sin G) does not exit, (1) Li_r}(l) sin G) ‘ﬁﬁﬁ' T 2
(i) limx? sin G) exists. (i) lim x? sin G) A 2 |
Then : @
(A)  Only (i) is true {A) B9 (i) GG 2|
(B)  Only (ii) is true (B) ®ad (ii) 99 & | |
(C)  Both (i) and (ii) are true, (©) (i) W@ (i) M 9 &
(D) Both (i) and (ii) are false. (D) (i) Y9 (ii) TFI ST f

8569 MAT 102 Page - 5



5.

If div v = 0, then : 0.
(A)  Vis solenoidal.
(B) ¥ isirrotational.

(C) ¥ is solenoidal as well as

irrotational.

Hﬁdivﬁ=0.a:
(A) ¥ IR B

(B) I B
©) @ IRae@a v e 8|

D) T W P T
(D) None of these
10. The value of —= l(/’) S 10. € /’) B AA §
yn ym
(A = (A) =
® = ® 7
2
T m
© 3 © 3
w2 2
D) D)
11. Relationship between beta and 11. €T Ud TH Gel & 919 TEH g
Gamma functions is : r(m)r(n) '
rem)r(n) @) Blmn) = ey mn >0
(A mn) = ———= mn>0 G
) B( ) F(m+n)’ (B) ﬂ(m‘ n) = —rg‘z(m)::) ), mn>0
B = Hzm)I(n) ,mn>0
B B = S ©  pemm) =T mn> 0
(C)  BGmm)="0ECY 1y s "
T D) plmm) = TS mn> 0
__ TF(m+n)
D) Blmn)= Tom) Ty "> 0
12. If I'(n) denotes the Gamma function.  12. A ['(n) T %eld B YERT oar 2
Then which of the following is correct ? AR iR a2 ?
A) T(n) fom e *x" 1dx,n>0 (A) T fo°°e—x " ldxn>0
(B) T(m) [ e*x™*dx,n>0 B) T@) [ e*x"ldx,n>0
(€) T [, e¥ x" " dx,n>0 © T[T e™ x"1dxr,n>0
(D) I(n)f; e*x*2dx,n>0 (D) Tm) [ e*x*2dx,n>0
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13.

14.

15.

The curve y2(a — x) = x3 is : 13.

(A)  Symmetric about x-axis
(B)  Symmetric about y-axis
(C)  Symmetric about x and y axis
both
(D)  None of the above
Value of fon/z cos™ @ sin™ 0 db is : 14.
o
A o
2 l m+n+2
2
(B) [m+1[n+1
ZI m+n+2
2
m+1 [n+]
C 2 2
( ) 9 , m+n+2
2

(D) = None of the above

Curve represented by

x4 y2/3 = a3 is known as :

(A)  Folium of Descartes
(B)  Astroid

(C)  Hypocycloid

(D) Cis‘soid

equation  15.

ah y?(a—x)=x3%:

(A)  x-3& & IRa: FHf
(B)  y-3i&1 & URa: wHfAa
(C) xTd y3Mr el & uRa: Tufdd
(D) SR ¥ F B¢ 78

fon/zcosme sin™ 6 df & A ¢ :

Mo M
B =
)
m+1 lﬁ
(B) 2 m+n+2
2
m+1 [n_+l
C 2 2
( ) 2|m+n+2
2
(D) SR ¥ Py T8l
IR0 x /3 +yz/3=a2/3 LR R
53 W a1 9 @Y T T R
(A)  Wifer it SpTeH
(B) TUxMIs
(C) ERUNIETAIES
(D) fwrs
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16. If F = axt + byj + czk, a, b, c are 16. afe F = axi+ byj + czk, a, b, ¢
constants then [f F.dS where S is the forraies & @@ [f F.dS W@l S Ud $ord
surface of unit sphere is : e 31y g
(A S(a+b+0) (A)  Ta+b+o)

B) T(a+b+c) (B) T(a+b+o)

©) 2m(a+b+o0) (C)y 2m(a+b+c)

D) m(a+b+o) (D) m(a+b+c)

17. The necessary and sufficient 17. f&eh @Ry d(r) & aq & &9 &
condition for a vector d(t) to have a ged U4 gafd o §
constant direction 1s : NPT

. dd Ay a ;=0

(A) a—= 0 4a

®  ax% oo (B) aﬂx;t-—o
a © =0

) ==0 a . .

d (D) - SR § PIg TEI

(D)  None of the above

18. Consider the following statements — 18. frferad derl X fIaR BifoRi-

(1) For a function f:[0,2] — IR @) Bod  f:[0,2] = R EQ
defined by- £x) {x +2, 0<x<1
f(x){x+2’ 0<x<1 x—2, 1£x<3

x—2, 1<x<2 oIt 8 ol x = 1 BT @l
x=1 is a point of jump WWW%E}I
discontinuity. x xeQ

(i)  The function- (i) waT f(x) {_x, xeR—Q
of <o
is continuous only at x = 0. Sl

Then : () P (i) F €l

(A)  Only (i) is true B) dad (if) W d

(B)  Only (ii) is true (€) ()T (i) I v §|

(C)  Both (i) and (ii) are true. (D) (i) @ (ii) A 34T E |

(D) Both (i) and (ii) are false.
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19. Consider the following st

atements —
(1) The function f (x) defined by

19. ﬁ'fﬂfﬁﬁaamq?ﬁwﬁm—

M B fx) W fr f(x) =
f(x)=|xl‘v'xelR 1S not x|V xelR 9 TR 3
differentiable at x = (). X =0 R IqETNT 78 ¥
(i) The function f(x) defined by (i) B flx) S & fla) =
fX)=Ix] Vv xe R is x|V xelR d uRufg 2
differentiable at x = 0. X =0 W Iy ¥
Then : ar:
(A)  Only (i) is true (A) @9 (i) 93 2|
(B)  Only (ii) is true (B)  @dd (ii) 94 B |
(C)  Both (i) and (ii) are true. © ()W (i) I w3 &
(D)  Both (i) and (ii) are false. (D) (i) T (ii) TF I ¢
Here IR be the set of all real numbers. TET IR T IR sl o e B |
20. Consider the following statements — 20. f=foRed dedl R R iR
(1) Let [a,b] be a closed and @) 1 AT 5 [a, b] U |qd Td
bounded interval and f:[a, b] IReE AR § TG f:[q, b] —
— IR be a continuous IR U6 ¥Haq o B 3fe
function. If f(a) > 0 and f(b) fl@>0 W f(b)<o, @
< 0, then there exists a point IR (a, b) 40 45 ¢ 39
c € (a, b) such that f(c) = 0. Wﬁiﬂ%%f(c)=0
(i)  Continuous image of closed (i) 9gd U9 uRag 3fRTe &1 |aq
and bounded interval is a yfafe e Wgd W uReg
closed and bounded interval. 3R 2|
Then : ar:
(A)  Only (i) is true (A) @ad (i) T &
(B)  Only (i) is true (B) &dd (ii) 9 2|
(C)  Both (i) and (ii) are true. (€ ()T (ii) 3 ¥ €
(D)  Both (i) and (ii) are false. (D) (i) Vd (i) & W |
Here IR be the set of all real numbers. T R T aRaids Hewi B H el
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P or ¢ R I

21. Consider the following statements — 21. .
: (i) Let [a,b] be a closed and (1) w1 eNford t La, b_] AL
% bounded interval and uRag AT 80 fila,b) —
% f:[a, b] — R be a function. If R UH P g AR f ﬁﬁ
«s f is differentiable at ¢ € [a, b] c € [a,b] R Fagera & o u
_:t | then f is also continuous at c. ¢ W ¥dq h 2
:'*' (i)  Let [a,b] be a closed and (i) "M AR & [a, b] TP W W
5 bounded  interval  and qReg 3idwd & U4 f, g:[a,b]
| f.g:la.b] = R be a two R weE £ AR £, g firg
| functions. If f,g are c € [a,b] R ¥Aq gd f+g
continuous at c € [a, b], then § ¢ W FAq 2]
f + g is also continuous at c. ar -
Then : (A) Bael (i) T T
(A)  Only (i) is true ®B) E— (ii) e 3
(B)  Only (i s true (C) (i) TG (ii) SF 3 & |
(C)  Both (i) and (ii) are false. ) ) ]
(D)  Both (i) and (ii) are true. (D,) () T (i) e
Here IR be the set of all real numbers. Tl R A Qe Tromsit W= &
22. Define a function f:[-2,2] > /R by  22. o\ f: [-22] >R @ f(x)=
f(x)=[x]V xe[-2,2]. Then: [x] V xe[—Z,Z]@IQﬁ“ﬂﬁﬁﬁEﬁ:
(&) lim f(0) =0, lim f(x) = -1 (&) lim fG) =0, lim f(x) = -1
(B)  lim f() =1, lim () = -1 B Jim f&) =1, lim f(x) = -1
©  lim f) =1, lim f(x) =2 © Jim f) =1, lim f(x) =2
© Jipf@=-10mf@=0 O IRSE=-1lim 1 =0
“ Where [x] denotes the greatest integer :;1:]' [-22] 7 &&= T’ﬁ—‘ﬁ !
| function in [-2,2]. A &
8569 MAT 102 Page - 10




2. Choose the correct statement : 23. W8 ®F @7 T DI
(A) Lagrange’s mean value (A) A= P TEE W A 3
theorem is a particular case of
Rolle’s theorem. T @ R Rerfd 21
(B) Rolle’s theorem is a particular (B) Nl @1 ydy TR B U
case of Lagrange’s mean Wy @ 9y Refy 2
value theorem.,
: (C) & o1 T WY A B
(C)  Cauchy’s mean value theorem
is a particular case of A T 1 fady Rerfy ¥
Lagrange’s mean  valye (D) BN T A T A D g_Y
theorem, % 9y Rafy &
(D) Cauchy’s mean value theorem
is a particular case of Rolle’s
theorem.

24. Define two functions f.gonthesetof 24. T gafis Gie < 9=y IR IR q)
all real numbers IR by f(x) = sin x o L9 f(x)=sinxV xe R
V x€elR and g(x)=ea"VxelR, g gX) =e™ ¥V xelR, a>0
a > 0. Then : oI & o -

n = gin (2 .

(A) D f(X')—Sln(z +X), (A) an(x)=sin(%+x)‘

D”g(x) = q"e?™ D"g(x) = qneax

nm

B)  D"f(x) = cos (% + x), ®) D) = cos (),

D™g(x) = gea* D"g(x) = ge®*

1 . nm

©  Df(x) = sin (2 + x), ©  D"f(x) = Zsin (? +x),

D"g(x) = g?e%* Dng(x) = qleax

. (nm ’

D"g(x) = qenex D™g(x) = qe™ax
Where D™ f(x), D™g(x) denotes the et D"f(x), D"g(x) HAM o
n®  derivatives of fG), g(x) fGO, g(x) & n* 9w 1 weffa
respectively. ) T 2

8569 MAT 102 Page - 11



25. Let 20]0 a, x™ be the Maclaurin’s 25. a9 ol 6 ¥ apx™ B f(x) =
n=0

26.

n=0
series of the function f(x) = cos 2x.

Then the value of 2a, + a; is :

A) 0
(B) 1
(&) -1
D)

2

Define a function f .R* — R by

2 2
fan="r V¥ (x,y) e R,

8

Then the value of fx + fyy 18

A) O
B) 1
(O) I
(D) 2

Where fyx, fyy denotes the second
order partial derivatives of f w.r. to
x,y respectively and IR be the set of

all real numbers.

26.

cos 2x @1 HpanRA Al 8 A 2a, + a,
& AE B
(A) 0
@ 1
©) -1
O 3

x2_y2
128

Fer f:IR: — R f(x,y) =

V(x,y)ele ¥ qRafiE ™ ar

fox + fyy DAME

a) 0
B) 1
(I
D) 2

SH frx fyy A Bl f(x,y) D x
W y & N e dawar B FeRid
W &t R W aRdfad e @l

e B

8569
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27. If u is a homogeneous function of  27. AR y & wWax = x T4 y fi. e n

degree n in two independent variables BT U TN Her £ ar
dy, then: i u

s ® oEeyEom
(A) xi—ty, =nu

- ou (B) xg—u+y3—u—nu

oo © xZ+yZ=n(n-1u
© x+ys =n-1u ox ~ ~ oy |

3 D) x?24y2Z—n2m-1)u

(D) x2%§+y2.5§=n2(n_1)u ( ) ax y Ay ( )

28. Define a function f:[1,2] = R by 28. oW f:[1,2] = /R @ f(x)=
f(x) =x(x—1) ¥V x€[1,2]. Then x(x — 1) V x e [1,2] & oRonfa s
the value of ¢ in the Lagrange’s mean S D T T Y & EE D
value theorem is : 2 .

3 (A) 2

A 3 .
B) =

®) 2 4
7

9

@) 2 3

29. let [a,b] be a closed and bounded 29. HF SR & [a,b] U Hqd T4 uRag
interval and c € (a, b). Let f, g: [a, b] INA & UG ce(ab). 99 AR
— IR be two functions such that f,g:[a,b] = IR 3 Bold 39 YBR 2
lim () = 1 and lim g(x) =m f5 limf() =1 limg(x)=m
then, limlf(x) + g ()] is lim{f () + g (0] &

(A) l+m (A) l+m
l+m
© 5 o
. m
BF g D 1+
8569 ~“MAT 102 Page - 13



30. Define two function f,g on IR by-  30. it aafas el @ 99w R R ar

f(x) =cosx VxelR Beld f,g B f(x) =cosx VxeR
gx) =e¥**3vxelR gx) =e**3vxeR ¥ aRafdd &
Then :
ar:

(A) D"f(x) = cos (%’5 + x), (A) D'f(x) = cos (3215+ x),

Dn (X) — 2n e2x+3
) Dng(x) _ Qn g2x+3

B) D) = cos( +x). B) Drf(x)=cos(F+ x).
4

Dng(x) = 2n 32x+3
Dng(x) =2n er+3

C D" = )
© f(x) = cos(nm + x) (C) D"f(x) = cos(nm + x),

Dng(x) — 2€2x+3
Dng(x) — 282x+3

(D) D™f(x) = cos(2nm + x),
(D) D'f(x)= cos(2nm + x),

Dng(x) = 3" 62x+3
Dng(x) = 13" er+3

Where D™f(x),D"g(x) denote n . ,
W&l D™f(x), D™g(x) f(x) W g(x)

derivative of f(x), g(x) respectively.
&l n JaBE HAY & |

3. The value of lim Mis: e lim(x—zwiﬂqﬂ%:
x4 x—4 x4 x—4
(A) 200 (A) 200
B) 199 B) 199
(C) 400 (C) 400
(D) 150 (D) 150
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32. [nisequalto: 32 [n R 2
(A) (n-1Dn-2)(n—3)...32]1 (A) (n-1Dm-2)(n-13)...32.1
(B) nmn-1DMn-2)(n-3)..321 (B) nn-1n-2)(n-23)..32.1
(C) nm+)(n+2)........ C©) nn+D@n+2).......
D) m=-1D)m-DNN—5)....... 1 (D) (-1Dn-3)(n=75)....... 1
33.  Which of the following is correct ? 33. fo=fefad & ¥ dF-91 9 & ?
F( ) o - (o]
A F=[em ™ xM T dx A) 2= [7e ™ x"ldx
r(n) © . = 0
(B) z_n‘_ = [ e22x yn-1 gy (B) FZ(:) — Io e22% yn=1 gy
r(3n) © _ . -
©) Z: = fo e 7 x™1dx (C) Ien) (23:) — fo e—ZX ¥+l gy
'(n) © oo
(D) z: = fo eZX xM+1 gy (D) %:_): Io e?X yn+1 gy
34. The integral flm:x—n is convergent if : 34, wHIdHeH flmj—i N © afe
A) n=1 (A) n=1
(B) n>1 B) n>1
€ n<1 © n<1
D) n=»*1l D) n=»*1l
35. The force field is conservative if : 35. 9ol &7 el g afe
(A) curlF =0 (A)  curlF =0
(B) gradF =0 (B) gradF =0
(C) divF =0 (C) divF =0
(D) curl(gradF)=0 (D) curl (gradF) =0
8569 " MAT 102
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¥ Uf F=xi+yj+2k is a position 36 TRX F=xi+y]+zk T Re iw

vector, then the value of curi 7 is - 2 A curi ® A= R
A 0 (A) 0

B) i+j B) i+]

© 2 © 2

D) 4 ™ 4

37 The value of B (3.2)is: 37. g(;.2) w8

(A) 3 (A) 1

B) 3 (B) 3

© 3 © 2

D) o :

38. The value of the integral 385 @dA  [ff ' ty™ 12" Y da dy dz

[I) xt=tym=tz"* dx dy dz 15 equal R R
to: (A) Ol im)l(n)
A) rir(m)r(n) [llemen)
( ' I'l+m+n)
(B) Firim)rfin)
(B) rr(m)r(n) [(lemene2)
F(l+m+n+2)
. FiOrim)liim)
) Fwrewre (€) Flemenel)
F(l+m+n+1)
’ fUN(m)ll(n
HOr(m)rn) (D) —_—
(D) Py [l tmn)

KSHY MAT 102 e ;



39. The area bounded by the ellipse  39. i _’g:_ + 3_;_2 = 19 WRag &awa

x2 2

THT=1lis: (A) 3m
(A)  3m (B) 4m
B)  4n (C) b5m
©) 5m (D) 6w
D) 6n
40. If a circle x2 +y2 = g2 is rotated 40. IR TH o x2 +.y? =a® BT X b
about x-axis then volume generated is : -~ gRa: gamn R, T4 S AT | ¢
(A mad (A) ma?
(B) 2ma? (B) 2ma’
(©) g ma? (©) § na3
® md | (D) :ma?
P

Page - 1
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