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PLEASE ENSURE THAT THIS QUESTION BOOKLET CONTAINS
120 QUESTTONS SERTALLY NUMBERED FROM I TO 120

PRINTED PAGES 32.

1. The domain of the tunction f given bV,f @)=.[l 6

(A) (--oo,oo) (B) (1,*) (C) [1,0o) (D) [0,0o) (E) (O,co)

2. Let f (x) = -2x2 + l and g(.t) = 4x-3, then (g o /)(-t) is equal to

(A)e (B)-e (c)7 (D)-7 (E)-8

3, Let.{ andBb: tln:re sets such that n(A-B)=18, n(AnB)=25 and n(AvB)=70.
Tren ,it,B I ls equal to

r.\ r il (B) 25 rc) 27 (D) 43 (E) 45

4. In a group of 100 persons. 80 people can speak Malayalam and 60 can speak English.

Then the number of people rvho speak English only is

(A) 40 (B) 30 (c) 20 (D) 2s (E) 3s

Space tor rouqh u'ork
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-5. If * is a binary operation defined by

then 2x 5 is equal to

(A) 4

,obl
baab for positive integers a and b,

1

(c) {1,3,5}

(c) {49,77)

6. If A-{1,2,3,4,5}and B-{2,4,6},then A-ff-

(D)

(B) {0, 1, 3,5,6}

(E) {2,4}

(B) {36, 45,60,90}

(E) {36,45,49,60, 77,90}

(B) 3 (c) 2 (E) s

7. Let A={2,3,4,5}, B={36,45,49,60,77,90}and let R be the relation .is factor of,
from A to B. Then the range of R is the set

(A) {1,3,5,6}

(D) {1,2,3,4,5,6}

(A) {60}

(D) {49,60,77\

8. The real part of e(3 
+4i)x 

is

(A) ,3*

(D) ,3* sin 4x

(B) cos 7x ( C) ,'* cos 4x

(E) 0

t (* \
then +l +Y I tr equal to

p- +q- \p q )

S.,;q : I
'{ ..,\r-.. a

9. If z-x-iyand zt/3

(A) -2 (B)

= 
p*iq,

-t (c) 1 (D) 2 (E) 0

Space for rough work
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10. Letz=x+iy be acomplex numbersuchthat lz+il=2. Thenthe locus ofzis acircle

whose centre and radius are

(A) (0, -r); 2 (B) (0,2);2 (c) (1, -L);2

(D) (0, -1); .6 (E) (0, 2);..6

11. lf 2+i is aroot of.rl -J-r-c =0, where c isarealnumber, thenthevalue of c is

(A) 2 (B) 3

12. Let zt and 21 be ccmplex nurnbers satisfying

rhen lt.1l-lr, : ^

1j

(A) r (B) 2 (C) 

^

'1

13. The principrl argument of the complex number z -

(D) s (E) 0

lr, I 
:lrrl- z and lrr* zzl = 3 .

(E) 4

1+srnn-icosn

(c) 4

(A) : (B) t (c) t
1+sin ?r+icasr

(D) ;

is

(E)
7r

4

Space for rough u,ork
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-

14. Ifz, =2+3i and 22=3+2i,then lzr+ z2l is equalto

(A) 50 (B) 10 (q sJ' (D) 25 (E) 2J'

10,15. is eoual to
l+2i I

(A) -zi (B) 2, (c) _a+2i (D) a+zi (E) 6,

16. The value of $ h* +ztc-t)is
fi\t

(A) 1120 (B) 1200 (c) 1230 (D) 126s (E) l2ss

17. The numbers a12a216t3;... form an arithmetic sequence with a1*a2. The three

numbers a1, a2 and au form a geometric sequence in that order. Then the common

difference of the arithmetic sequence is

(A) ar (B) 2 q (C) 3 a, (D) 4 a, (E) 5 a,

18. In an arithmetic sequence, the sum of first and third terms is 6 and the sum of second
and fourth terms is 20. Then the l lth term is

(A) 67 (B) 62 (c) s7 (D) 73 (E) 66

Space for rough work
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lg. In an A.P., the first term is 3 and the last term is 17. The sum of all the terms in the

sequence is 70. Then the number of terms in the arithmetic sequence is

(A) 7 (B) s (c) e (D) 6 (E) 8

20. Consider the set of all positive rational numbers that are less than I and that have

denominators as 30 in their lowest terms. Their sum is equal to

(A) 1 (B) 2 (c) 3 (D) 4 (E) 5

21. If p, q and 23 is an increasing arithmetic sequence and p arrd q are prime numbers,

thenP * q =

(A) 22 (B) 24 (C) 26 (D) 28 (E) 30

l:. The -i'' anC -" rerrns of a G.P. we 12 and 48 respectively. Then the 9th term is

.{ .5: (B) e6 (C)rs2 (D) 144 (E) 182

23, The num:er of positive integers less than 1000 having only odd digits is

(A) 1s5 (B) t77 (c) ss (D) 2os (E) 8s

Space for rough work
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24. Five points are marked on a circle. The number of distinct polygons of three or more

sides can be drawn using some (or all) of the five points as vertices is

(A) 10 (B) 12 (c) t4 (E) 18(D) 16

25.
( 1\20 .

The middle term in the expansion of 
[t 

* 
; ) 

is

(A) [i)" (B) [*)" ,., ",c,,[i)' (D) 'oc,[i)'

''co + "c:r+ "cr+ "cu+ "co+ "cr:
(A) 26 1n) zB (c) zto (D)2t'

If n Pr- 840 and 'Cr:35 , then the value of r is equal to

(A) 2 (B) 4 (c) 6 (D) 3

28. The sum of the coefficients in the expansion of (t+ 2*-*')'o

(A) 220 (B) zzt (c) zte

(E) "cr, (+)"

26.

27.

(E) 2e

(E) s

(E) 2

is

40(D) 2

Space for rough work
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Zg. The number of ways a committee of 4 people can be chosen from a panel of 10 people

is

(A) 31s

3 [],

11, The value of the determinant

-i1a -I

o*baro(o+b+c)

ITT
abc

(B) ozb, + abzc + abc2

(E) 0

TfA

(A)

and

(B)

(
A-B=l

\.

(8 1)l"l
[-3 -4)

_( o z)-[z -s)

E;)

(B) 240 (c) 210 (D) 724

then B -

3 ) (s

44) (,) 
['

-2 I

4-9

(c)

bc co ab

o3 b3 13 lis

l)
r)
+)

)
(+

[' ,

(E) r20

(+
(E) 

[,

(E) 7

(A)

(D)

(C) ab(a+b+c)

ari
t If the matrix

(A) 3

12
-34
-42

(B)

-rl
klt'
ol

4

singular, then the value of k is equal to

(c) 5 (D) 6

Space for rough r,r'ork
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[-r rl- - [-r rql
33.,t1 o -t 

I I ; :l:l " -r',l,thenthevarueora is

Lo 2)', ',Lo t4)
(A) 5 (B) 4 (c) 7 (D) -14 (E) -s

t)
(3(c)l -
\-)

34. rr A-'\=*[; :) ,then A-

(A)#[: 1) (B)i(: 
1)

(E) [; 1)(D) [; 1)

The systern of equations

x+y+22 -4
3x+3y+62 -17
5x-3y+22 -27

(A) no solution

(C) infinitely many solutions

(E) unique and non-trivial solution

(B) finitely many solutions

(D) unique and trivial solution

35.

Maths-II-B 112020 10
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36. The smallest prime number satisffing the inequal iry 2":3 
> 

n 
, 

1 
+ t is36

( )2 (B) 3 (c) s (D) 7 (E) 11

37 . The number of integers satisffing the inequal iW I n2 - 1 00 l< 5 0 is

(A) 5 (B) 6 (c) 12 (D) 8- (E) 10

38. The solution set of the rational inequality *=O is

(A) (-0o,9)u(6,o) (B) (-co,9lu(6,m) (C) (--o,9lu[6,oo)

(D) [-9,6) (E) (-9,6]

39. Which of the following sentences is/are statement(s)?

(D 10 is less than 5.

(ii) All rational numbers are real numbers.

(iii) Today is a sunnY daY.

(A)(i),(ii)and(iii)(B)(0and(ii)only(C)(1)and(iii)only
(D) (ir) and (iii) onlY (E) (i) onlY

Space for rough work
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I

44. The value of g 90o and sin 2 0 +2 cos, e - 4 is equal to
4

with0<0<

(B) 30o(A) lso

41. The value of

(A) +,2

(c) 4s"

sin2 1" + sin2 z' + sinz 3' +... + sin2 gg"

(c)y

(D) 60o (E) 7 s"

+ sin2 89" is equal to

(D) 4s (E) 8e
49

(B) T

42. The value of sin 
- 
++ sin 

- + is equal to88

43. The value of sin(45o + q -cos(4 5" - e) is equal to

(A) I (B) cos d (C) sin d

44. The values of x in 0 < x S rc such that cos 2x -cos n

(A) o and + (B) t and + (c) o and i

5
(A) 

8

-tJ
(B) 

n
(c) +

...12
(D)

(D)

are

(D)

(E) I
a
J

8

t and t (E)

2cos0 (E) 0

0 and
7T

2

Maths-II-B 112020 t2
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15.

46.

47.

The value of 10 tan(cot-l 3 + cot-' l)is equal to

(A) 3 (B) s (c) 7 (D) e

If tan.r+tan y-1and cotx+cot y-5,then tan(x+y) isJ6

(A)q (B) 2, (c) s (D) 6\^^./5 \-./ 
6

sin 9 1" + sin 1"

(E) r0

(E) 1

1
(E) 

=)

(B) cot 46" (C) sin 46"

[.or-'+ +zsin-ll] is equal to\, 5 5)

-4 3
(B) T (c) 

s

48. The value of cos

4(A);
]

sin 91 " - sin 1o

(A) tan 46" (E) 1(D) cos 46"

-1(D) T
Space for rough work
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-
49.

50.

51.

The equation of the line passing through the point (-3,7) with slope zero is

(A)r=7 (B)y=l (C)r-*l (D)y=-3 (E)r=0

The line y=mx+2intersects theparabola y=rzxz+5x- Z at(1,5). Thenthevalue
of a+ m is equal to

(A) I (B) 2 (c) 3 (D) 4 (E) s

lf the points P(7,5), Q(o,,2a) and,R(12,30) are collinear, then the value of a is
equal to

(A) s (B) 6 (c) 8 (D) e (E) 10

If the straight lines 4x+6y =5 and 6x+|ry=3are parallel, then the value of k is
equal to

52.

-)(A); (B) 8 (c) e (D) 10 (E)
3

2

53. lf (a,2) is thepoint of intersection of the straight lines y =2x_4andy=x+c, then
the value of c is equal to

(A) -1 (B) 3 (c) 1 (D) -3 (E) 1

Space for rough work

Maths-II-B 112020 t4

htt
ps:

//p
rev

iou
spa

pe
r.in

https://previouspaper.in

https://previouspaper.in



51. The maximum value of : = 7.'r- + 5), subject to 2x+ y < 100, 4x+3y <240 ,

x)0, y>0 is

(A) 3s0 (B) 380 (c) 400 (D) 410 (E) 424

.F

55. A circle with cenrre ;: ,, 3, 6) passes through (-1,1). Its equation is

\"r The centre and radius of the circle x2 + y2 - 4x + 2y - 0

(B) (4,2) and Jn (C) (2,-1) and.6

(B) x2 +yz +6x-10y+3=Q

(D) x2 +y2 +5x+ 9y+5=0

(A) (e-lland 5

{D} (-A I}md5

are

and concentric with the circle57.

(E) (-2,1) and .5

TbE csnim of the circle whose radius is

*+.Fr-tr:-r6y-lI-0 is

(B) *2 +yz -8x+ 6y+1 8=0

(D) *2+),2-8x+ 6y-l 8=0

Space for rough work
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58.

59.

61.

62.

The vertex of the parabola !=x2 -2x+4is shiftedp units to the right and then q
units up. If the resulting point is (4, 5), then the values ofp and q respectively are
(1t)2and3 (B)3and5 (C)5and,2 (D)3and2 (E)land2

The vertex of the parabola y = (x - 2)(x - g) + 7 is

(A) (s, 2) (B) (s,-2) (c) (-s, -2) (D) (-s, 2) (E) (2, 8)

The major and minor axis of the ellipse 400x2 +100y2 = 40000 respectively are
60.

(A) 100 and 2A

(D) 400 and 100

(A) .li

(B) 20 and, 10

(E) i6 and 8

2

x2 +! :l is

(C) 40 and 20

4

(c) +
3xz -2y' - 6is

(c) +

(D)

(D) 3

(E) +
v3

Jl
2

(E) 3,1,\-,/ l;
VJ

Space for rough work
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63. rr ; -f -3j+ zfi and;- zi +4i -si,then l;-it't'l
(A) 640 rc) 6ea

64' The direction cosines of the vecro , f - S;+ S;i are

It2.l; ;/ -
(D) 740 (tr) 730

r^,( I -5 i
-/ Irdo'.,m-';-

o5.

66.

tt i =1*1-i 'i=li $i+kaad,dis the angle berween them, then ,,,n0 =o,* *r+ r.r$ *,* *,f
The 

'alrrc 
ofi srch that the vectors zf - j + 2k

{A) o iB) I (c) 2

and 3f + 2f ; are perpendicular is

(D)3 (E)4
Space for rough work
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69.

67.

69.

(A) ilT

70. rf l7l:
(A)s

The values of q so that lai + 1a+ l)j + Zil= 3 , ur"

(A) 2,-4 (B) t,2 (C) -1, 2 (D) -2, 4 (E) t,-2

-+l?^a++J-)
rf a=2i+2j+3kand b=2i- j+k,rhenthevalueof (a+ b).(a-D) isequalto

(A) 8 (B) 7 (c) e (D) 11 (E) 13

Let ; -i + Zj -ltc and i - lj $k. If rhe projecrion of

projection of 7 on ; ,then the values of 2 are

(B) r.5 (C) +s

2,17 t - 3 and ;-i: ,then li -i t

(D) 13

is equal to

(D) s

+ --+

a on & is equal to the

{ L r :V5

(E) 6

71. Which one ofthe followingpoints lies onthe straight line 
r^ 1 =' ll =' -=',
24-2

(A) (2, 6,-2) 1n; (+, r, r) (c) (3, 4,-r) (D) (3, 3, 0) (E) (6, 2, -t)
Space for rough work
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72' A plane passes through the point (0, 1, 1) and has normal vector i + j + i. Its equation
is

(A)x*t*z=I @)x+y*z=2 (C)2x+2y+22=l
(D)y+z=2 (E)y+z=l

73' The distance ofthepoint (4, 2, 3) from theprane i.6i +zi -9i1=46 i,
)?(A)+ (B)# (c)g (D)_11 ...):' '5 '-'ll ,", IT ,-r45 ,. 

23

-: -' j :.^::r :,'rhe intercepts made by the plane i.(Zf + j +Zi)=lg on the co_ordinate

- - :: (D)36 @)27

-: 
---- .---. --- - - - - - 

= 
-- - -'

- . . B' ;. -. u ,c, l.;.1, ,o, ;, l. o trr r.i-1.1.0)+ + , -+ -+ , ,.4 4 ) . .\4,4,")
Space for rough work
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76. The Cartesian equation of the line passing through the points (1, - l, 2) and(7, 0, 5) is

77. The angle between the planes x+ y + z - l and x-2y +32 -l is

,^\ x-l y+l z-z(A) ;.:- =-\/' 4 1 z

(D) x-1- y+1 
=1*?\'/ 6 1 3

(A)cos,(h)

(D)cos,[#)

(B) x-7 _ y _r-5\ '/ I -r 2

.,.r-,\ x-7 v z-5
{}. Ilt-t,\ '/ 6 -I'. 3

(C) x-L _y+l _r-2\, 7 1 5

(C)cos-'[:)
lJa )

78.

i

The equation of the plane passing through the intersection of the planes

x + 2y - z =3andx+ y *32= 5 and passing through the point (t,-t, O)is

(A)x+7y+62+6=0 (B)x-6y-72+5=0 (C) x+7y+62+5=0

(D)x+6y-72-5=0 (E)x+6y+72+5=0

2AMaths-II-B 112020
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The average marks of 30 students in a class was g0. After two students left out of
*i.flTi;T:ff;tli::il:the rernaining students was 82. rhen the average

(A) 62

79.

80.

81.

82.

(B) 72 (c) 70 (D) s2 (E) 60

Two dice are rored- If each die has six-faces which are numbe red, 2,3,5,7, rr, 13,then the probability that sum of the nrimbers on the top a"", being a prime number is() * r")r+ (q* r,) * r,,;
Tkee different numbers are chosen at random from the set {1, 2, 3, 4,5} andarrmged in increasing order' The probabilify that the resut-ting sequence is an A.p. is@: .,)* (.)* ,r,* ,;; i

In an examination, z0% of the sfudents scored
scored 90 marks and the rest scored 100 marks.

70 marks , 4AoA scored g0 marks, 30%
Then the mean score of the students is(A) 82 (B) 85 (c) 83 (D) e0 (E) e3

Space for rough work
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83. If A andB are mutually exclusive events such thatp(A) =0.5 and p(A v B) =0.75,

then P(B) is equal to

(B) 0"25 (c)0s (D) 0.6 (E) 0.7 s

84. A jar contains 7 black balls, 6 yellow balls, 4 green balls and 3 red balls. All of them

are of same size and weight. If a ball is drawn at random, then the probability of the

(A) 0.4

1(A);
)

(D)* I
i!

/L- rllt- I

1 l')
-'-1

ball being red is

(A) +)
.) 1

20 l0

85. Let the probability distribution of a random variable X be given by

X -1 0 1 2
a
J

p(x) a 2a 3a 4a 5a

Then the expectation of X is
1

(B) l (c) T
3

2
;
J

4
(D)\ ,/ 

15
(E)

Space for rough work
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86. Let ,f(x)=[)-::.,[ ; l.'=,
l-t +zx,if x>1.

Then the value of "f (-r) is equar to

(A)_3 (B) 3 (c) _t (D) I (E) 0

87. Tlre general solution ,f 4Z - 
2* - Y

dx x+ 2y

(A) rl -t;2-x),=C
) -l-_r,l*r.- r=c''-- .T -i

a'.,/

-l: -x+1 .

-isequalto

--" - -:.',.'-2)/

-)(A); rB) -z
-1 9

is given by

(B) *2+y2+W=C

(D) 2x2 +y2 +xy+!=C

(c) 1 (D) 1

gg.

_1
(E) I

9

$

23
[P.T.O.
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tl x'+9-5
llrllx->4 x*4

99.

91.

(A) i)

xloo sin 7x
lr.t ll
,5o (sinr)'o'

(A) 7

-9 -s
*4

(B)8\'/25

lr*' +2x, if x <
-1

L 2x+4, ifx2

ction "f is continuo

(B) 2

(-*, co) , then the value of c is equal to

(c) 3 (D) 1 (E) s

(c) 14 (D) 1 (E) 0

(D): (E)

(E) 0

(c) 0 I
5

90. Let f (x)

If the fun

(A) 4

2

2

us on

is equal to

(B) 
+

592. Letf (x)=i.*' -e'. Then the value of c such that f'(c) = 0 is

(A) 1 (B) logs (C) se (D) rt

Maths-II-B 112020
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93.

94.

If -,, - (cos *)2*, then + is equal to
dx

(A) 2(cos *)2* (sin x -x tan x)

(C) 2(sin x)2* [log(cos x) - xtan x]

(E) 2(cos *)2* flog(cos x) - xtan x]

. then dY
'dx

x<1

l<x<3
x>3

2(cos x)2* [log(cos;) + xtan xf

2(sin *)2* x cot x

(D)-s (E) -lo

(B)

(D)

If ,3 + Zw*lr' =l!r 3' 3

(A)-2 (B) 2

I x2, for

I.et f (x)= I 1, for

[s - zx,for

Then f(6) is equal to

(A) I (B) 3

at (2, -l)

(c) s

is

95.

(c) 1 tD) -3

96. Given F(x)=(1r(r))' , g(t)=2, g,(1)= 3,fe)=4 .and
value of F'(l) is equal to

(A) 2s (B r 100 (c) 7s (D) s0

(E) 2

"f'(2)=J. Then the

(E) t20

Space for rough work
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97. If y =)+J;and u - *3 +1 , then +:
fic

2(A)+
zlx'+1

(D)

gg. The equation of the tangent to y = -Zxz + 3 at x : 1 is

(B) y--4x+5
(E) y--4x+3

99. The functi on/ given bV f(x) = x3 e* is increasing on the intenral

(c) !:4x

(C) (-3, *) (D) (-3, 3) (E) (.-r. - 3)

(E) xz^l f +r

(A) y - -4x

(D) y - 4x+5

(A) (0,*) (B) (3, co)

(c) 10

^2(B)+
Vx'+1

(c)
-t2
JX

ffi,

100. Let f(x) =J* , 41 x <16. If the point c e (4, 16) is such that the tangent line to the

graph of f atx = c is parallel to the chord joining (16, 4) and (+,2), then the value of c

is

(A) (E) t47

101. The function /given by f (x) = 7x2 -3)er is decreasing on the interval

(A) (-3, *) (B) (1, *) (C) (o, 1) (D) (-m,-3) (E) (-3, 1)

(B) e (D) 11

Space for rough work
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{;

)

102. The equation of normal to the cu _ 2r-\'e .r' =; u, the point on the curve where.r: l, is

(C) 4y+x-9=0

"f(x)=x2-x) x€R,is

(D) i
(A) 1-2

(A) r,'!f , fII

(D) !+t+ri +cII

ros. Jffi*:-
(A) ,2 sec_r + C

(D) xsec x+C

(c) i

(B) qt +c
9

(E) rr'-{ +C
10

(B) y-4x+Z=0
(E) 4y+n +7 -0

103' The rocar minimuln varue of rhe tuncti on -f given by

(B) 
;

(A) 4y-x*7 =A

(D) y-x-t=0

_x
(E) j

2

(c) r,3,![ +c
33

(B) x+tanx+C
(E) xtanx+C

(C) *2 tanx+C

Space for rough work
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-

106. Ih*:
(A) rosl#\ .,

(D)*,"*\#\ .'
rlro7. Jffi,':
(A) losltoexl +C

(D) 

"* 
+c

108. [u- sec, (r + tan x) dx -

(A) e* tanx+C

(D) e* +tan x + C

1oe. I4o.:

(B),"'\H\ .t (c) !ro=\=\ .'

(E)1"*\=J +c

(B)ry+c (c) loslxl + C

'f

(toelrl)'
(E)

(B) e*

(E) e*

+sec x+C

sec x+C

(C) e-x sec x + C

(A) losl,*Gl +c

(D) Zroe\r *..61 + c

(B) 2ro9lr-..61 +c (c) loslr-..tr| +c

(E) Zroglr*.tr| +c

Spu.. for rough work
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110. 
Isec2 

(5x -t) dx _

(A) 
|tunfsx - 

l) + c

(D) cot(5x - 1) + C

E
")
L

111. T 1 , dx-Jt+cotax
0

(A) +,2

(B) 5tan(S.r-1)+C

(E) 
|.ott5x-1)+ 

c

(C) tan(Sx - 1) + C

(D) t(B); (C) rr (E) 2n

llz. The value of '| ,0.0002x3 - 0.3x + z0) dx is equal to

-t0

(A) 423 (B) 400 (c) 378 (D) 410 (E) 3e0

113. Theareaenclosedby thecurve x=3cosd, !=2sin0, O<01n, is(insquareunits)

(A)en (,8)6tr (C)ax (D) 3r (E) 2tt

Space for rough work
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I--

ll4. The area ofthe regionbounded by y =l*l,y: 0, x : 3 and,r = _3

(B) 6

2
e

f! o. is equal toJx
e 

(B)r

(D) e

115. The value of

116. 2ldx-

(c) t4 (D) 13

(A) 3 (c) 7

(D) e2 -e

is (in square units)

(E) 10

,Er 0

r E't 12

-0

(E) 4, 3

(c) u2(A) e

a
J

Il'*
/,_J

(A) 17 (B) e

r2ay
-I
.1 |

dx' Wll7 . The order and degree of the differential equation

are respectively

(A) 2,4 (B) 2,3 (c) 2,2 (D) 3,4

Maths-II-B ll202A 30
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, IT

n8. The general solution of the air"r.rri"Hl xy'+ ! = x2, x ) 0 is

-2 -3 -2(A)y=i+Cx (B)y=n-t'Q (C)y=?*,

-3 r-
(D) y =;.: (E) y =+.:

119. The integrating factor of the differential equation 3xy' - ! =l+logx, x > 0 is

(A) logx C) + (c) *-''' 1ol i (E)r"'

120. Elimination of arbitrary constants A and B from y=!+8, x>0 leads to the

differential equation

(A) ,ff*rfi=o (B),2 #.r*=o (c) *2#.*=o

@ *4-24=o @ x+**=o
&' cfr dx' dx

Space for rough work
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