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SECTION-I (OBJECTIVE TYPE QUESTIONS)

Y39 W& 19 40 dk T o feu v 9r foeedl ¥ 9@ T € S UE) B U YT oh Gel I ! I dIfelehl
T fafgq +#1I

From Question No. 1 to 40 there is one correct answer. In each question you have to mark that correct option from

given options.
IE 4= {1,2,3} 91 R, 4 T Tk Ha4 g aif R= {(2,2), (3,3), (2,3), (3,2), (3,1), (2,1)} R®

1.

What type of arelation is R, where R = {(2,2), (3,3), (2,3),(3,2), (3,1), (2,1)}.

40 x1=40

40 x1=40

(A) T (reflexive)(B) HHMHA (symmetric)(C) oIl (equivalance) (D) EshiHeh (transetive)

& A = {a,b,c}, B= {1,231 3 f={(a, 1), (b, 2), (c,2)} & f&

If4={ab,c}, B=1{1,2,3},f={(a,1),(b,2),(c,2)} then what type of a functionis f ?

(A) Tehish FTSSEH (one-one onto) (B) ¥g-Tsh 3T=sI&eh (many-one into)
(C) dg-Tsh A=k (many-one onto) (D) Tohfeh SFTESIEHh (one-one onto)
F:A—> BT 3MESRE HoF ¢ Ik

F: A — B will be an into function, if

(A) fA)cB B) f4)=B (C) BC+(4) (D) F(B)c4
A A= (1,2} =T 4 R Thas fenadt wfewand aftnfoa gmi?

Let A= {1,2} how many binary operations can be defined on this set ?

A 8 B) 10 (C) 16 (D) 20
AR A= {1,2,3} @ T==0 4 R TR Joaar Gay aRswfea srft?

Let 4 = {1,2,3}. How many equivalence relations can be defined on 4 containing (1,2) ?

A) 3 B) 1 € 2 D) 4
L l+a 1 1
A 4ot =0d ERE | 1 l+a 1= A E
a C
1 1 1+a
l+a 1 1
1 1 1
If—+—+—=0then| 1 1+a 1 |=
a b c
1 1 1+a

A 0 (B) abc (C) —abc D) a+b+c



10.

11.

12.

13.

14.

15.

15
T 6 A YUl i od gU STHAM Foad W ol fehed =1 oo o=@ <1 Hehd @2

How many different matrices of unequal elements can be made by having the first 6 positive integers as
elements ?

(A) 1880 (B) 1440 (C) 720 (D) 4

A AT 2 x 2 FhAUNT e € @ |adj A =

Let A be a non-singular matrix of the order 2 x 2 then |adj A| =

(A) 24| B) | (€) 4F D) |4f

A A, BAR CHIN: 2% 3,4 x 3T 2 x 4 A ok M ¢ dl &8 U Fh@apt et FehTen S Tehar 272
If A4, B and C are matrices of order 2 x 3,4 X 3 and 2 X 4 respectively then which of the products can be
obtained ?

(A) 4B (B) BA (C) c4 (D) CB

0 3R 1 1 FAT HTh 3 x 3FH & fohad f9=1-for= oteg aA@ <1 Thd ©?

How many different matrices of order 3 x 3 can be made withOand 1 ?
A) 18 B) 81 (C) 512 D) 27

T d
zrﬁq'yzmgsinxz,x:\/:qt—yaﬂnﬁgﬁw
2 dx
Ify=log sinx’ & tx—\/E 1
y= ogsmx,dx a > equals

() o ®) 1 © 5 ® Jr
AR f(x)=+/3sinx+cosx B SfehaH AH x o FhE AF W I BT

The maximum value of f(x)= J3sinx +cosx is at what value of x

R L o & L
@ ®) 3 © 3 ©)
A y=x" - ¢ a8 e, TFHH y,x oF WUl "&d €, B
Lety=x"-e™ then theinterval in which y increases with respect to x is
(A) (00, 0) B) (-2,0) ©) (2 D) (0.2)
J-()Z(\/tanx +\/cotx)dx =
T T T
(A) 2 B) 2 © 42 (D) None
2
IR g>07 cos Y dx w1 A B
T l+a*
2
Ifa>0thenJ- €08 X ik

ml+a



16.

17.

18.

19.

20.

21.

22,
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(A) = B) an ©) g (D) 2x
2
js zx dx =
Px"—4
E 15

(A) 2-loge’ (B) 24loge’ (C) 2+loge’+4loge’ (D) None
J.ltanfl(l—x+x2)dx =

0

1 T 1
(A) log2 (B) log— (C) mlog?2 (D) logz
dyY _ dy
e FHIER | — | —x—+y=0 % TF BT &l
dx dx
2
: : : . (dy dy :
A solution of the differential equation (—j -x—+y=0is
dx dx

(A) y=2 B) y=2x C) y=2x-4 (D) y=2x"—4
J-g dx _

0 1+tan’ x

T T

(&) 0 B) 1 © 5 ™ 5

EED y2=20(x+\/2) &l ¢ Wite® Fadis ©, &l Fefud S arell 3Tk GHIR 8|

The differential equation representing the family of curves y =2c (x ++e ) where c is a positive.

(A) 1ife &1 (Order 1) (B) 2 ife =1 (order 2)
(C) 3 ife 1 (order 3) (D) None

A gm0 54k T poj 2k T
If g=2i-5j+kand p=; 42,k then

(A ab=0 B) a-b#0 C) ab=-9 D) alb

AR 2 j k6 —j+2k TR 147 =5 +4% P fagel 487 O ferfa wfew @ A

If 2? + ; + z’ 6? — ; + 2; and 14? _ 5; + 4% be the position vector of the points 4, B and C respectively,

then
(A) A, B3R CHE 2 (4, B and C are collinear)
(B) 4,B AR C IrEiE @ (4, B and C are not collinear)



23.

24.

25.

26.

27.

28.

29.
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(©)  ABLBC
(D) = & (None of these)
IfE Toh TUAS T GHIEHIO 2x + 5y — 6z +3 =07 o TH HHAAA o FHR THE THAS w1 HHIHLOT B

If 2x + 5y — 6z + 3 = 0 be the equation of the plane then the equation of any parallel to the given plane is
(A) 3x+5y—-6z+3=0 B) 2x-5y-6z+3=0
(C) 2x+5y—-6z2+k=0 (D) None of these

d
K y = sec (tan 'x) , @ d—i} w1 T

4 dy
If y=sec (tan x) then ——

dx
X —X X
(A) m (B) m ©) ﬁ (D) None of these
0 4 1
afy v =sec {é } [\/\/:H}ﬁ L o 3

| Jx +1 0! Jx -1 dy
If y=8¢ec NEE ts NES thenE equal to

T
A 1 (B) © 3 D) 0
T U F WA TF fgF T FH R HAE D

The chance of getting a doublet with 2 dice is

5 5

2
@ 3 (B) © D 3

e y=x>+3x + 4 g% % fag (1,1) W A9 &1 Feor 2|
If y = x* + 3x + 4, then the slope of the normal to the given curve at (1,1) is

AN~

(A) 5 (B) —g ) 8 (D) None of these
dcgk) el k Tk i ® (Where £ is a constant)

X
(A) 0 B) k <) 1 (D) None of these

J-_EESing xdx SR @ (equals)

2

(A) -1 B) 0 <) 1 (D) None of these



30.

31.

32.

33.

34.

3s.

36.

37.
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IyY (dyY' .
TRl GHIRLT (g{j +2(d—“)vcj +9y =sinx =} Hife 7
IyY (dyY' .
The order of differential equation —J; +2(—yj +9y=sinx is
dx dx
(A 3 B) 4 <) 2 (D) None of these
d
¥y =y T #
dx
. dy 2.
The solution of X———y=x" is
dx
(A) y=xtk (B) y'=x+k (C) y=x"+hkx (D) »y'=x"—kx

T fog | oA arel @l o GRAR 1 Adehd HHISROT BT

The differential equation of family of lines passing through the origin is

&y _ &y _ dy_ &
(A) XY (B) At ©) o (D) o

afx 4 3% B HeT T VR E R P(A)%,P(B):i s p(mg):% @ P(A) 3

B
1 1 1 A
Let 4 and B be two events such that P(A)ZE,P(B)ZZ and P(4 mB):g then * 7
A l B Z C E D ﬂ
(A3 B) 3 © 3 D) 3
jlogcxdx
(A) xlogr+x+c (B) xlogx—x+c (C) logx+x+c (D) logx—x+c

g 4 a0 B WA ® difh P(4)=0.2, P(B)= 0.6 8 P(4 U B) + P(4 N B)
If 4 and B are any two events such that P(4) = 0.2, P(B) = 0.6, then P(4 U B) + P(4 N B)
(A) 09 (B) 0.7 (C) 0.8 (D) None of these

WA f(x)=+/sin" x BT W :

Domain of function £(x)=+/sin”" x
A)  [0,1] B) [-1.1] © [-10] (D) {0,1}

Jll1| x ldx

(A) % B) 1 <) 2 (D) None of these



38. fag W&l W e Wl y=x+ 1 o )* = 4x | &9 @ €, 2l

39.

40.

The line y =x + 1 is tangent to the curve y* = 4x at the point.

Ay @1 B) (1,2) © (-1,2)

o320
s L } () cqa

sz (1) e

» T ®) 5 © =
3 2 3
cosec '(-2) T &4 HH B
The principal value of cosec '(-2) is
w = B) < © 23
3 6 3

19

D) (1,-2)

(D) None of these

| ANSWERS |

B) 2. B) 3. (A) 4. (C) 5 (C) 6. (B)

—TT
(D) o
7. (A) 8. (B) 9. (D) 10. (O

11. (D) 12. (C) 13. (D) 14. (C) 15. (C) 16. (B) 17. (C) 18.
21. (C) 22. (A) 23. (C) 24. (A) 25. (D) 26. (B) 27. (B) 28.
31. (C) 32. (A) 33. (D) 34. (B) 35. (C) 36. (A) 37. (B) 38.

(C) 19. (D) 20. (A)
(A) 29. (B) 30. (C)
(B) 39. (A) 40. (D)
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SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)
qwg ;2 der 05 fue quTieh : 60
Time : 2 Hours 05 Min. Full Marks : 60
e ITT 9

(Short Answer Type Question)

YT W& 1 9 8 d%h @Y SUIA WhR % &1 U ok oIy 4 3f fuif@ 2l 8x4=32
Question Nos. 1 to 8 are of short answer type. Each question carries 4 marks. 8§x4=32
4 5 16 =
y sin”' —+sin”' —+sin"' — ==
1. fag = % 5 3 e
P that sin’1i+sin’li+sin’1£ _I
Ve s 13 65 2

1 0

-1 7

1 0
}aﬁx 1{0 Jﬂﬁkaﬂmﬁmmﬁ"AZZSAJrK[

2. Afg A=[

1 0 1 0
If 4 :{_1 7} and I:{O J then find & so tha 4> =84 + kI

cosocosf cosasinff —sina

3. UM fi&e (Evaluate) : | 5™ B cosp 0
sinoccosf3  sinasinf}  cosa

4. THFHI H TA X (Solve the equation)

2tan”' (cosx) =tan (2 cosx)

d .
5. & x cosy=sin (x +y) d_i Eal R ECA]

d
Find d_i: when x cosy =sin (x +y)

6. FHReH #X (Integrate) : _[ex cos(e")dx
7. A G747k T p=3i 2 12k T gxp TG R

Findthemagnitudeofthevector;XZ if;:?_7;+7; andZ:37_27+2Z

8. T U Thehd & HH H FW AT Rl HT AN § FH KT FA WiTehaT 2, AR AH & FF T I W FHEm
4 3T @72
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Two dice are thrown. Find the probability that the numbers appeared has a sum 8 if it is known that the second
dice always exhibits 4.

3T IR 9=

(Long Answer Type Question)
T FEN 9 W 12 9% 6 SO YRR o T Uk o fau 7 o fuifa 2 4x7=28

Question Nos. 9 to 12 are of short answer type. Each question carries 7 marks. 4 x7=28

9. B HX (Solve): (1+x2)%—2xy=(x2+2)(x2+1)

10. fag &% f& (Prove that) : Elogsinxdx = J.Oglogcosxdx = —glog2

_y-2 z-3 x-2 y-3 z
2 3 e 3 k

11.ﬁw%@x;1 ;lw@iﬁwﬁi@aaﬂ?ﬁ%aﬁkmmw

B2
, oox-1 y=-2 z-3 x-2 y-3 z-1, i )
Ifthe straight line i = > = 3 and 3 = i = > intersects at a point, then find the value of integer
k.
12. =AaHRO W Z = -3x + 4y
Sdfh x+2y<8
3x+2y<12
x>20,y=>0

Maximise Z=-3x + 4y
Subjecttox +2y <8

3x+2y<12
x>20,y2>0

ANSWERS

.4 45 116
. sin. —=0,sin —= sinmT — =
1. Let 5 3 ¢ and 65 v

sin9=i
5
) 5
sin =—
¢ 13
d sin ——6
an \ 65

H cos@—écosd)—g d cos —Q
ence 3’ 13 an \ 65
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Nowsin(0 + ¢) =sin0 - cosd + cosO - sind

_412.35_603_ _Sin(ﬁ_ j
513 513 65 oV Y

T
0+p=—-
¢ SV
T
0+o+y=—
d+w 5
Hence the result

2 [1o][1 o] [1+0 0+0] [ 1 0
Wehave A"=A -4 = | 7)1 7] 7|-1-7 0+49] |-8 49
i _10810_'10+—80

AT=847| g 49|77 21 7] -8 49)7[ 8 -s6

[ 1-8  0+0
| -8+8 49-56

=7 0 1 0
= =7 =71
R

Hence on comparison R =-7

Expanding along the first row, we get

A = cosa. cosp (cosp cosa — 0) — cosa sinf (—sinf coscr) — sino (—sina sin’P — sina. cos’)
= cos’a. cos’P + cos’a sin’B + sin’o sin’B + sin’oL cos”B
= cos’a (cos’P + sin’B) + sin’a (sin’P + cos’P)
=cos’a - 1 +sin‘a - 1 =1

From the given equation

2cosx
1 -1

————=tan"' (2cosx) where cos’x < 1
l1—cos“x

tan

_12cosx
n

sin’ x

U

=tan™' (2cosx)

2cosx
> =2cosx

sin” x

2cosx = 2cosx - sin’x
2 cosx [1 —sin’x] =0
cosx - cosx =0

R

cos’x =0
cosx=0



T
2nmt—
= 2

Differentiating both sides w.r.t. x, we get

x-(—siny)%+cosy-l:cos(x+y)[l+%}

&

— —xsiny%+cosy:cos(x+y)+cos(x+y)-
X X

— %[cos(x +y)+xsiny] =cosy—cos(x+y)

Cdy cosy—cos(x+y)
' dx_cos(x+y)+xsiny

Lete'=z
e'dx=dz

= Ie" cos(e")dx =.[cos(ex)exdx =.[coszdz =sinz = sin(e")+C
We have

ik
axb=|1 -7 7
3 2 2

- -

= [(-14+14)— j(2-21)+ k(-2+21)

= 1(0)—/(~19)+£(19)

_197 +19%

axb |=v0*+19* +19* =19*x2 =192
Let A =Event of always 4 exhibits on second dice
={(1,4),(2,4), 3,4), (4.4), (5.4), (6,4)}

’»9

n(4)==6
and B = Event of the numbers appeared has a sum 8.
B={(44)}

ANB=4An{44)}={44)}

nAnNB)=1

P(ﬁj_P(AmB)_l
A4) nd) 6
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9. From the given equation, we have

E_l+x

Here I.F.=_ J‘12x dx = o loelex) _ ek’g(”x ) _ 1 1 .
© X +x

Hence the solution is

1 1
y'l+x2 =I(x2+2)-1+x2 dx

:Idx+jl+1x2 dx

=x+tan 'x+C

= y=(+x)(x+tan'x+c¢)
10. Let I:.[Oalogsinxdx .. (1)
_ [*logsin[ ™ -
then ]—_[0 logsm(2 xjdx
Since J-: f(x)dx = '[Oaf(a—x)dx = Elogcosxdx ..(11)
(i) + (i)
21 :Iog(logsinerlogcosx)dx =Elog(sinxcosx)dx

sin 2x

dx

= .[03 {logsin2x —log2} dx
- joflogsin 2xdx - (log2) Iogdx

T
:Z’—510g2 ...(111)
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Now we evaluate,

I, = .[05 logsin 2xdx

For this, let 2x =t so that 2dx = dt

Also(x20:>t=0)and(x=§:>t=nj
m .odt 1 gn .

= Il:jologsmt-EZE.[ologsmtdt
. T :

Here logsm(2-5—tj = logsint

L ¢ .
I, = 3 2]02 logsin 7dt
for if f(2a — x) = f (x), then

Iozaf(x)dx = ZIOaf(x)dx

Hence ], = .[05 logsintdt = J-OE logsinxdx =1

From (1),
TU
21 =1——log2
28
T
[=-Zlog2
= 20g
Hence the result.
x—l y—2 2_3 o o *
o f T, T3 =A%, A 39 YR o Auh fag o FSE (1 + kA, 2 + 24, 3+ 31) Bl fe
x=2 y=-3 z-1 . . o
afe T =p of, 9 38 W o oA fag o TS (2 + 3, 3+ kp, 1+2p) Bl AR 3 Y@

B Al Bl Tk fag SwafTss g qen s feufa § S e W % o fag o i T e
ie. 1+kN=2+3w,2+2L=3+kL3+3A=1+2p
= M -3u—1=0,20—ku—1=0,3%—2u+2=0
HUq < IRomH 9 8 U ® TR
A u 1
3k 24k k46

3k k-2
6k 6—k

= A
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F A R 9Rom ° W W,

3(3_ﬁj—2[k_ij+2=o
6—k 6—k

9 _3k2k+4+12-2K=0

=
= 2k*+5k-25=0
= 2k(k+5)-5(+5)=0
= Qk-=5k+5)=0
5
k==k=-5
= 2

wq %Tﬁ%ﬂﬁ‘%,wqﬁk=—5({vﬁm

12. First of all, let us graph the feasible region of the system of in equations.

Y
i m
SF i
B4
’ > i A
S5} Bl 6o X
Y' 39(: o 2‘N = 1

The shaded region in the figure above is the feasible region determined by the given system of constraints.

We observe that the feasible region OCES is bounded. So we use corner point method to determine the
minimum value of z.
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The co-ordinates of the corner points O,C,E,B are (0,0), (4,0), (2,3) and (0,4) respectively.

Now we evaluate z =—3x + 4y at reach corner point.

Corner point Corresponding value of
z=-3x +4y
(0,0) 0
(4,0) —12 Min
(2,3) 6
(0,4) 8

Hence min. value of z is —12 at the point (—4,0).
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