
27123 

MAT 102 

B.Sc. It SEMESTER EXAMINATION, 2022-23 

MATHEMATICS 

(Differential Calculus and Integral Calculus) 

(4+0) 
(CBCS MODE) 

AFFIX PRESCRIBED 
Paper ID RUBBER STAMP 

Date (tte):_ 
(To be filled in the 

OMR Sheet) 

8569 
Roll No. (In Figures) 
35-HT7(TE H: 
Roll No. (In Words): 

Time : 1 Hour Max. Marks 60 
3TebdH 375: 60 H 1 EUET 

Important Instructions: 
1. The candidate will write his/her Rol Number 

only at the places provided for, i.e. on the cover 
page and on the OMR answer sheet at the end 

and nowhere else. 

2. Immediately on receipt of the question booklet, 2. H qT fterd ai 3zei ira Tr zAaa the candidate should check up the booklet and 
ensure that it contains all the pages and that no 

question is missing. If the candidate finds any 
discrepancy in the question booklet, he/she should report the invigilator within 10 minutes of the issue of this booklet and a fresh question 
booklet without any discrepancy be obtained. 



1. Which of the following is a bounded 1. dfYT Å À 

sequence? 
(A) {n3]n=1 

(A) n Sn=1 
(B) 

(B) 

(C)e2)n=1 
(C) e2n3n=1 

(D) 
(D) L) 

2. The value of lim n/n is: 2. limn/n i HT 
nco 

(A) 1 (A) 1 
(B) 2 

(B) 2 

(C) 
(C) 

(D) Does not exist 
(D) Hg T 

3 HT7tfrd fs Un = ne IN 
3. Let U, = nE IN. Then the 

sequence U,Jn=1 is : HH (UJn=1 
(A) Convergent and lim Un = 0 

(A) afrRI & 3r lim U, = 0 no 

(B) Convergent and lim Un = 1 
(B) 31HNT& 3itr lim U, =18 

nco 

(C) Bounded but not convergent 
(D) Unbounded 

(D) 
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4. Consider the following statements: 4. 4. 

(i) Every convergent sequence of ) 
real numbers has unique limit. 

Every bounded sequence of (ii) (ii) 
real number need not be 

convergent. 
Then: 

(A) Only (i) is true. (A) 

(B) Only (ii) is true. (B) 

(C) Both (i) and (ii) are true. C) 
(D) Both (1) and (i) are false. (D) 

5. Consider the following statements - 5. 

"Let (lan bnlln=1 be a sequence 

closed and bounded intervals such 

that 

n+1 ba+lc l4, b,] Vne 

lan+1 bn+1lc [a,, b,] Vne 

IN 
IN 

(i) lim (b,-an) = 0. 
ii) lim (b-an) = 0 nco 

no 

Then ,l4,, bn] contains exactly co 

n-1 

n=l 

one point. Here IN denotes the set of 

all natural numbers." 

Then the above statement is known as: 

(A) Cantor's theorem (A) TR 

(B) Bolzano's theorem (B) 

(C)Sandwich's theorem (C) 

(D) Darboux's theorem D) 
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Limit 6. inferior of the 6. 3rg45HT (-1)")m= sequence 

n=1 {-1)"n=1 and , are 
fRHT: 

(A) -1.0 (A) 1,0 
(B) 0-1 (B) 0,-1 
(C) 1,2 (C) 1,2 
(D) 1,1 (D) 1,1 

7. Consider the following statements-1 7. 

n+1) (1) The sequence 1S (i) 

Cauchy 
(ii) Let U =++t..+ U,+++. 

ne N. neIN 

Then the sequence {Un=1s 
monotone increasing. Here IN be the 

set of all natural numbers. 

Then 
(A) (i) H7 EI 

(A) Only (i) is true. 
(B) 

(B) Only (ii) is true. 
(C) (C) Both (i) and (ii) are true. 
D) (D) Both (i) and (ii) are false. 

8. Consider the following statements 8. 

lim sin( (tg T I 

(ii) rsin () Tqe d 

() lim sin does not exit. ) X0 X0 

ii) limx sin() exists. 
x50 X0 

Then 

(A) Only (i) is true tA) 
(B) Only (ii) is true (B) 
(C) Both (i) and (ii) are true. 

(C) 
(D) Both (i) and (ii) are false. (D) 
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9. If div v = = 0, then 9 af div i = 0, : 

(A) i is solenoidal. (A) 
(B) iis irrotational. (B) iarqytu ti 
(C) i is solenoidal as well as 

C) 
irrotational 

(D) 
(D) None of these 

10. The value of is 10. TC HT 

(A) (A) 

(B) (B) 

C) 2 (C) 

(D) (D) 

11. Relationship between beta and 

Gamma functions is: 
(A) Bm, n) = r(m)rn)m,n> 0 

r(m+n) 
(A) Bm, n) = m)r(a) m,n>0 

B(m, n) = r(2m)r(n) m, n> 0 r(m+n) (B) r(m+n) 

(B) B(m, n) = m, n > 0 
r(m+n) B(m, n) = m,n>0 

Tom+n)m, n > 0 (C) 

C) B(m, n) = m)r(2n) 

(D) B(m, 7n)= 
lm+n) 

m, n >0 
r(m+n) 

rom) T(n m, n > 0 

(D) P(m, n) = rim) ra m, n > 0 r(m+n) 
r(m) r(n) 

12. If T(n) denotes the Gamma function. 

Then which of the following is correct? 

(A) rn) Sexx-1 dx,n >0 (A) r(n) Se*x-1 dx,n > 0 

(B) rn) Sex-l dx,n>0 (B) r() e*x"- dx,n >0. 
(C) rn)ex*x-1 dx, n>0 (C) r(n)J ex"x"=1 dx, n > 0 

(D) r(n)exx2n-2 dx,n>0 (D) r() e*x2n-2 dx, n >0 
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13. The curve y-(a -x) = x* is: 13. 7 y2(a -x) = x3 
(A) Symmetric about x-axis (A) x-3H8 RT: FHTAT 

(B) Symmetric about y-axis 
(B) 

(C) Symmetric about x and y axis 

both 

(D) 
(D) None of the above 

14. Value of Scosm 8 sin" 6 de is 

m In m n (A) (A) 
2 m+n+2 2 mtn+2 

2 

m+1n+1 m+1 n+1 (B) (B) 
2 m+n+2 2 m+n +2 

2 2 

m+1 n+1 
2 2 

m+l n+1 

2 (C) 
2 m+n+2 

2 
(C) 

2 m+n+2 
2 2 

(D) None of the above (D) 

15. Curve represented by equation 15. HTe7m % +yh = ah d fa 

x+yh = ah is known a 

(A) Folium of Descartes 
(A) 

(B) Astroid 
(B) YR 

(C) Hypocycloid 
(C) EIEHTHTRCTTEF 

(D) Cissoid 

(D) f 
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16. If = axî + byj + czk, a, b, c are 16. f F = axî+ byj + czk, a, b, c 

ruci&aa SF.da usi s y constants then J F. da where S is the 
surface of unit sphere is 

(A) (a +b+c) (A) (a + b + c) 

(B) (a+ b+c) (a +b + c) 

(C) 2(a + b + c) 

(B) 

(C)2r(a + b+c) 

(D) n(a +b+c) (D) T(a +b+c) 

17. The necessary and sufficient 

condition for a vector a(t) to have a 

constant direction is: 
(A) ä=0 

dt (A) d = 0 

(B) äx=0 
(B) äx=0 

dt 

(C) 
(C) =0 

dt (D) 
(D) None of the above 

18. Consider the following statements - 18. 

() For a function f: [0,2] -R (i) F f: [0,2]-R f f 
fx)t2, 0x<1 

fx)-2, 1Sx<2 
defined by-

fx)t2, 0Sx<1 
f)-2, 1x< 2 yRATYT. ax = 1 5TTT 
x = 1 is a point of jump 

discontinuity. xeQ 
CF f-x, xeR- Q (i) The function- (ii) 

xeQ 
-x, xeR - Q 

is continuous only at x = 0. 

(A) c (1) ¥M BI 
Then 

(B) ac (ii) ¥U II 
(A) Only (i) is true 

(B) Only (i) is true (C) 

(C) Both (i) and (ii) are true. (D) )a (ii) aTT 3stfr I 

(D) Both 6) and (i) are false. 
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19. Consider the following statements-
The function f(x) defined by i) 5 f(x) f ffx) = f(x) = lx| V xe R is not IxlV xe R uRfa & 

x = 0 xqbaiy qTET 
bf(x) f«) = 

differentiable at x = 0. 

ii) The function f(x) defined by (ii) 
fCx) = lx| V xe IR 

x V xeIR ÀufATfa 1S 

differentiable at x = 0. 

Then 

(A) Only (i) is true (A) 
(B) Only (ii) is true (B) 
C) Both (i) and (ii) are true. (C) 
(D) Both (i) and (ii) are false. (D) 
Here R be the set of all real number 

20. Consider the following statements 20. faa rei qr faar 
HT tfra f [a, b] V7 Ha ya 
uftag sicric f: [a, b] 

(i) Let [a, b] be a closed and ) 
bounded interval and f:[a, b] 

IR be a continuous IR 

f(o)>0o fb)<0, 
3iTRTT (a, b) À ys fàrgc H 

function. If fla) > 0 and f(b) 

<0, then there exists a point 

ce (a, b) such that f(c) =0. wEDTY f f(c) = 0 
(ii) Continuous image of closed (ii) 

and bounded interval is a 

closed and bounded interval. 

Then 

(A) Only (i) is true (A) 
(B) Only (ii) is true (B) 4c (i) ¥FU EI 

(C) Both (i) and (ii) are true. C) 
(D) Both (i) and (i) are false. (D) 
Here IR be the set of all real numbers. 
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21. Consider the following statenments 

(i) Let la, b] be a closed and (i) 
bounded ufa siaNA VT f: [a, b] 

interval and 

f:la, b] R be a function. If 
R A BI TR f f 

f is differentiable at ce [a,b]| 

then f is also continuous at c. 

(i) Let [a, b] be a closed and ii) 
bounded uftug siakra Ya f.g: [a, b] interval and 

f.g: [a, b]> IR be a two 

functions. If f.g are cela,b] R HET a f+g 
continuous at ce [a, b], then 

f+g is also continuous at cC. 

Then (A) a (i) H7 I 
(A) Only (i) is true 

(B) (i) ¥ I 
(B) Only (i) is true 

C) 
(C) Both (i) and (ii) are false. 

D) 
(D) Both (i) and (i) are true. 

Here R be the set of all real numbers. 

22. Define a function f:[-2,2]-R by 22. ei f:[-2,2]> IR 5T fx) = 
f(x) = x]V xe[-2,2]. Then ] V xe-2,2] À ufAfdT a 
(A) lim fx) =0, lim f(x) = -1 (A)im f(x) = 0, lim f(x) = -1 

X0 

(B) lim f(x) = 1, lim f) =-1 

0 X^0* 

(B) lim fx) 1, lim f(x) = -1 
X0*1 X0 X0T x0 

(C) imfx)1, lim f(x) = 2 (C) lim f(x) = 1, lim f(x) =2 
0+ x0 

(D) lim fx) = -1, lim fx) = 0 (D)lim f(x) = -1, lim f(x) =0 
0* 

X0* X+0 

Where [x] denotes the greatest integer 
function in [-2,2]. 
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23. Choose the correct statement: 23. HE 7e7 I q7 Ga: 
(A) Lagrange's mean value 

theorem is a particular case of (A) 

Rolle's theorem. 

(B) Rolle's theorem is a particular (B) (B) 
case of Lagrange's mean 

value theorem. 

(C) (C) Cauchy's mean value theorem 
is a particular case of 

Lagrange's value mean 
(D) 

theorem. 

D) Cauchy's mean value theorem 
is a particular case of Rolle's 
theorem. 

24. Define two functions f, g on the set of 24. aitdc5 FTEd Hjqy R TR 
all real numbers IR by f(x) = sin x f.g fx) = sin x V xe IR Vxe R and g(x) = ea* V xe R, ga g(x) = ea* V xe IR, a >0 a>0. Then 

(A) Dfc) = sin +x). (A) D)= sin (+x). D"gx) = a"eax 
Dg x) = a"ear 

(B) D"f) = cos(+x (B) D"fx)= cos(+x 

(C) Df) = sin (+x). 
D"g x) = aex 

Dg(x) = aear 

(C) = 2sin (+x 
Dgx) = a?eax 

D"g(x) = aear 

(D) D"fx) = n sin +x). (D) Df) = n sin (2+x). D"g x) = aenax 
D"g(x) = aenax 

Where D"f(x), D"g(x) denotes the 
nth derivatives of fx), gx) 

TT D"fx), D"g(«) 3HT 

fx). g(x) Tnh ra7 ea respectively. 
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25. 
25. 

qTH ad f 2 a, x" 5TA f(x) = 

Let an X" be the Maclaurin's 
n=0 

n=0 

series of the function f(x) = cos 2x. cos 2x HHARA Autt & ai 2a, + a, 

Then the value of 2a, +az is: 

(A) 0 (A) 

(B) 1 (B) 1 

(C) -1 (C) -1 

26. Define a function f: IR» IR by 26. A f: R R f(x, y) = * 

(D) (D) 

2 

128 

fa.y)= y) e R V (x,y) e R ÀuTfAT 
128 

Then the value of fzx +fyy is : fex + fyy 7 HT7 

(A) (A) 

(B) (B) 

(C) -1 C) -1 

(D) 2 (D) 2 

Where x fyy denotes the second 

order partial derivatives of f w.r. to 

x,y respectively and IR be the set of 

all real numbers. 
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27. If u is a homogeneous function of 27. qte u aT FHdA TN x* Ya y A Dlt
 n 

degree n in two independent variables 

X and y, then: 

(A) 
(A) x2+y nu 

(B) atyy= nu 
(B) +) nu 

(C) + y=n(1)u 
du 

(C) n(n - 1)u 

(D) + n'(n - 1)u (D)x+y n(n-1)u 
28. Define a function f:[1,2] R by 28. 507 f:[1,2] IR a fx))= 

f(x)= x(x - 1) V xe [1,2]. Then x(x - 1) Vxe[1,2]H urAfT 
the value of c in the Lagrange's mean 

value theorem is: 

(A) 
(A) 2 

(B) (B) 

(C) (C) 4 

(D) (D) 

29. let [a, b] be a closed and bounded 

interval and ce (a, b). Let f.g: [a, b] 3TRI yi ce (a, b). HT iGrY 

IR be two functions such that f.g: [a, b] IR SR 

lim f(x) = l and lim g(x) = m flim f(x) = i, lim g(x) = m XC 
XC 

then, lim[f(x) + g(x)] is: limf)+g(x)] 8 : 

(A) + m (A) +m 

(B) - m (B) 1-m 

(C) +m (C) 
(D) 1+ (D) 1+ 
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30. Define two function f,g on R by-

f(x) = cosx Vxe R 5Tf.g f(x) = cos x Vxe R 

g(x) = e2x*3 Vxe IR gCx) = e2x*3 Vxe R À uRAT 

Then 

(A) D"fCx)= cos(+x (A) D"f) = cos (+x). 
D"g(x) = 2" e2x+3 D"g(x) =2" e2x+3 

(B) Dfx) = cos (+x). (B) D"f) = cos (+x. 

D"g(x) = 2" e2x+3 
D"g(x) = 2" e2x+3 

(C) D"fx) = cos(nt + x), 
(C) D"f(x) = cos(n7 +x). (C) 

Dgx) = 2e2x+3 D"g(x) = 2e2x+3 

D) D"fx) = cos(2n7 +x), 
(D) D"f(x) = cos(2nt + x), 

D"gx) =3" e2x+3 
D"gx) = 3" e2x*3 

Where D"f«), D"g(x) denote nth 
TE Dfx), D"g(x) fx) Ti g(«) 

derivative of f(x). g(x) respectively. 

31. 1(-16 (**9) I HIM 
The value of lim16(x*+9) js: 

X4 X-4 4 x-4 

(A) 200 (A) 200 

(B) 199 (B) 199 

(C) 400 (C) 400 

(D) 150 (D) 150 
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32. n is equal to 32. n TTAR 

(A) (n- 1)(n - 2)(n - 3)...3.2.1 (A) (n-1)(n-2)(n-3)....3.2.1 

(B) n(n - 1)(n - 2)(n-3)...3.2.1 (B) n(n -1)(n -2)(n- 3)..3.2.1 

C) n(n + 1)(n + 2). (C) n(n +1)(n + 2)... 

(D) (n-1)(n -3)(n -5). (D) (n 1)(n -3)(n -5).... 

33. Which of the following is correct? 

(A) 2 e-* x-1 dx (A) = S e-2x x"-1 dx 
z 

(B) =S e22* x-1 dx =e27x-1 dx z (B) 

(C) 2 ea x+1 dx r(3n) (C) T2= =S, e-x xn*1 dx 
Z 

(D) (D) T= e *1 dx 
z 

34. The integral . is convergent if 
cO dx 34 

(A) n = 1 (A) n = 1 

(B) n >1 (B) n>1 

C) n1 (C)ns 1 
(D) n*1 (D) n1 

35. The force field is conservative if 35. &t7 HRET E ze: 

(A) curl F = 0 (A) curl F =0 

(B) grad F = 0 
(B) grad F = 0 

C) div F = 0 (C) div F = = 0 

(D) curl (grad F) = 0 (D) curl (grad F) = = 0 
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36. If =xi + yj+ zk is a position 36. afi = xi + yj+ zk e tR t 

vector, then the value of curl i is: 8, curl? 

(A) 
(A) 

(B) i+ (B) i+j 

(C) 2 2 (C) 

(D) 4 
(D) 4 

37. The value of B(.2) is 37 B2) T 
(A) (A) 

(B) (B) 

C) C) 

(D) (D) 

the integral 38 HHIB Sx-y-12n-' dx dy dz 38. The value of 

SIJ xym'"-' dx dy dz is equal 

to 

ror(m)r() (A) 
rl+mn) rOrmr(a) (A) 

r+m+n) 

rortm)r) (B) 
r(l+m+n+2) rOrm)r (B) 

r(+m+n+2) 

ror m)r(n) (C) rorm)r) 
r(l+m+n+ 1) rl+mn+1) (C) 

ror(mr(n) (D) rorm)r(r) 
r(tmn) (D) 

r(tmn) 
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39. The area bounded by the ellipse 39 1 uRaE AAa: 
=1 is (A) 37t 

(A) 37t (B) 4TT 

(B) 4T (C) 5T 

(C) 57 (D) 6T 

(D) 67T 

40. If a circle x2 +y2 = a2 is rotated 40. zfè y Jix2 +y? = a2 alx-3E1 

about x-axis then volume generated is : 

(A) nas (A) ta3 

(B) 27ra2 (B) 2ra2 

(C) na C)na' 
(D) na (D) a 

***** 

AM 
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