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SET-3
|HT : 1 HeT 10 Tae quTieh : 40
Time : 1 Hours 10 Min. Full Marks : 40

s - | ( aEfss 929)

SECTION-I (OBJECTIVE TYPE QUESTIONS)

T T 1 W 40 7 7 § U T R fashedt § @ U € S TR 21 A Y o TEl ST hl SR Aller]
H fafed 40 x 1 =40
From Question No. 1 to 40 there is one correct answer. In each question you have to mark that correct option from
given options. 40 x 1=40

1. g fag @ da 2x -3y + 62+ 14=0 30 =1 & 9 frgsh X 2
The distance of plane 2x — 3y + 6z + 14 =0 from orgin is equal to which of the following.
A) 2 (B) 4 <€ 7 (D) 11
2. T 2x+3y—z=5W wEEd AR (1,1,1) ¥ ToRAE @ w1 GHiewr T W 9w @2
The equation of line through (1,1,1) and perpendicular to the plane 2x + 3y —z =5 is which of the following

x-1 y-1 x-1 y-1 z-1
R — _1 = =
@A) = z B = 3 ]

x-1 y-1 z-1 x-1 y-1
== = _— = —1
© 575 e T S

3. W9 U WIS UM i STl Al ®, A FAH U@ W GH &G G AH H qighar = d ° @A 22

The probability of obtaining an even prime number on each die, when a pair of dice isrolled is equal to which ofthe
following ?

1 1
A) 0 B 3 © 3 D) 3¢
4. A€ AR BT 5T 36 YHR B fF P(4) = 0 317 P(gjﬂ?ﬁﬁmﬁﬁ?aﬁ%?

B
If 4 and B are two events such that P(4) # 0 and P (Zj =1 then which of the following is correct ?

(A) AcB B) Bc4 (C) B=¢ D) 4=4¢
5. 2;_3}+6/;tl? ;+3}+2aﬂ9@qﬁﬂﬁ@3ﬁ?m?

A A

The projection of ;+ 3+ /Ac onjp;_ 3}+ 6/Ac is equal to which of the following ?

1 1
W 3 ® -7 © 7 ©) -7



10.

11.

12.

I i G B g o e

If Z X; —0and 2 Z — o then which of'the following is true ?

(A alb B) a|b (C) a=0and p=0 (D) a=0o0rh=0

e&
dex f= & 9 frwd s 2

X

e&

dex is equal to which of'the following ?
X
N
e

@ " B) © 2" @) x-e

NEE | .
L 1+x2dxﬁn=rfr Y fordeh SR 872

R : : :
L e dx is equal to which of the following ?

RO L o L3
A 3 ®) © O -
o1 .
Slnlﬁwg@qmﬁmﬁﬁﬁ?%?

. 71 1
Principal value of Sl ﬁ is equal to which of the following ?
yis 3n Sn

(A) 1 (B) a1 ©) 4 (D) None ofthese

KU e & 3R A Th ol oeg8 € i |kd| T & 9 forgen SR 22

K isascalar and 4 is a n-square matrix, then which of'the following is true ?

(A) kAl B) k4] (C) K4 (D) K4
Ik 4 3R BT & FH o WA T 7, A (4B — BA) 7 & ¥ = @7

If A, B are symmetric matrices of same order then 4B — BA is which of the following ?

(A)  skew-symmetric matrix (B) symmetric matrix
(C)  zeromatrix (D) identity matrix
1 x x°
2 .
L'y V' o om fmm o @ foreds aoer 27
1 z 7
1 x x°

2
Thevalueof| 1 ¥ " |is equal to which of'the following ?
1 z 7

A 0 B) x—»)-2)z-x)(C) v—x)(y—2)(z—x) (D) Noneofthese



13.

14.

15.

16.

17.

18.

19.

30

g y =log {log (logx)}, T % = o 9 forgeh aueR 272

d
Ify=log {log (logx)}, then d_ic/ is equal to which of'the following ?

1 1
(A) log(log x) B) xlogx-log(logx) © xlog(logx) (D) Noneof these
d’y . -
A y=a, A EJ; et @ formen eR @2
"y
Ify=a’, then e is equal to which of the following ?
X
(A)  d'loga B) a‘(loga)’ (C) (a")-loga (D) None ofthese

e flx) =2+ 4% + 6x* + 8x° o fau f= o i W @2
For the function f{x) =2 + 4x” + 6x* + 8x° which of the following is correct ?

(A)  onlyone maximum value (B) only one minimum value
(C) Nomaximaand Minima (D) None of these

2

3THT HIHT d—);= 1+(ﬂj 1 wife (gof) f= & e @2
dx dx

d’ dyY
The order of the differential equation EJ; =, /1+ (d_i:} is which of the following ?

A 1 B) 2 ©) 3 (D) None ofthese

d - .
ST THIHTT d—i=§a»‘r«mw%wwﬁ@aﬁ=r%?

d
The general solution of the differential equation d_i: = % is which of the following ?

k
@A) ry== (B) y=hx (C) y=klogx (D) logy=hx

- F fem FmE A e W ¥ e

The direction cosine of y-axis are which of the following

(A)  (0,1,0) B) (0,0.1) © (1,0,0) (D) (0,0,0)
fag (1,-1,1) 3R (=1,1,1) 1 Toam oreft T@n =1 fsh Fsan @ 779 & @ a6 22

The direction cosine of the line joining (1,—1,1) and (—1,1,1) are which of'the following ?

A (2,20 B) (1,-1,0) ©) (%,%,Oj (D) None ofthese



20.

21.

22,

23.

24.

25.

26.

31
Xy 1 GO = § 9 @ @2

The equation of xy-plane is which of the following ?
(A) x=0 B) y=0 € z=0 D) xy=0

ofg 222,’_3]'_1( 3R Z:i+4j—2k,?ﬁ axh Fm= H O frgd s 27
If; = 2;_3;‘_]; and Z = ;+ 4;‘_ 2]; then Z xZ is equal to which ofthe following ?

(A 10i+2j+11k  B) 10i+3+11k  (C) 10i-3,j+11k (D) 10i-3,j-11k

(;X;jz frer A © frad a0 &

So5)\?
(a X bj is equal to which of'the following ?

- - -> - 2 - - N - = -> -
(A) a2+b2—(a-bj (B) azbz—(a-b) (C) &*b*~-2a-b D) a*b*+2a-b
z Jeotx - C s e
jz F AE R © = § 9 fRaes aqea @2
0 \/tanx +x/cotx
z vJcotx
2 . . . 9
The value of jo Jianx +Jootx is equal to which of'the following ?
A z z C T
@ 5 ®) © O 3

[ eodx =2 ooy @ B & w-m e v 22

[ fGoydx =2 f(x)dx istrue forwhich of the following ?

(A fQRa—x)=—fix)y(B) flRa—x)=f(x) (C) f(x)isanoddfunction (D) f(x)isan even function

f dx w1 7 = A 9§ % 2?2

x'—a’
de .. :
The value of J‘m is which of the following ?
1 xX—a 1 X+a
(A) Zlog — (B) Zlog‘ — ‘ (C) log(x+\/x2—a2) (D) log(x+\/x2+a2)

AR =it j—8k IR p—ir3j—dk. A g4 p H AREO T F fFEH TR 22

A A

If Z =2i+j—8k and Z = ;+ 3}_ 4 ]Ac then the magnitude of Z + Z is equal to which of the following ?

13 3 4
A 13 ® 3 © 3 ©) 5



27.

28.

29.

30.

31.

32.

33.

34.

32

Il 4 3R B Tad e g 3R P(%}z%?ﬁ P(A) 1 9 T o 9 frmen SueR @2

A) 1
If 4 and B are independent events and P (Ej = > then the value of P(4) is equal to which of the following ?

1 1

A o0 B) — © = (D) None ofthese

4 2
Ife ferelt et @ &1 e e (hkk) R, @ kb1 OF f § @ @ 22

Ifthe direction cosine of a straight lines are (k, &, k) then value of k is which of the following ?

(A) k>0 B) 0<k<l ©) k=1 D) k=%

-

B .

_ n
cos ™' (cos ?) is equal to which of the following ?

T St T T
@A) - B) o © 3 )
x(x=2)(x—4), | <x< 4 A= A WA ® 1 H W xF fFG 7F o A G wm?
x (x—2)(x—4), 1 <x <4, will satisfty mean value theorem at which of the following value ofx ?
A) 1 B) 2 © 3 D) 4
I 4 @R Bt emeqe ® @t (4B) e @ fongeh e ®
If 4 and B are square matrix then (4B)'is equal to which of the following ?
(A) A'B’ (B) B'A’ (C) 4B’ (D) 4B

x+y| 2 11 [1 '
s L“y}_L 3_X|:_2:|5Fﬁ(x,y)ﬁ1:['l}|@qﬁ:[m?

x+y 2 1 1
If , then (x,y) 1s which of'the following ?

X—y 4 3 | —2
(A) (1,1) B) (1.-1) © LD D) L-1)
[4],., 3 [B],., & AB & &ife fr & & 3F @2
If [A]m .,and [B],,, then order of 4B is which of the following ?

(A) mxp (B)an ©) pxp D) mxn
aaao—cfw‘lw f— L 1 weer oiw e R @ w2

1+

d
Integrating factor ofthe differential equation d_ic} +f= Ty is which of'the following ?

X

X

@) & B) xe © = D =
X e



3s.

36.

37.

38.

39.

40.

33
A cosa, cosP, cosy T @l 1 &k s €, @ sin’o + sin’p + sin’y 1 a1 =1 § 9@ fepeh seR 22
If cosa, cosP, cosy are d.c.'s of a line, then the value of sin’o. + sin’B + sin’y is equal to which of the following ?

A) 1 B) 2 C) 3 D) 4
(o, B, 7) @ TSI arell 3R 2181 T HHH HI0 o el T 1 GHw ®

The equation of line through (a., 3, v) and equally inclined to the axes are

x-1_ y-1 z-1
o B v

(A) x-—a=y-p=z-vy (B)

X y z
©) o = E = ; (D) None of these

I (ij,k) T e SHE QR S, Wi (x k) +j- (X k) k(i xj)F AR H § SE W2

If (i,j, k) are three perpendicular unit vector, then the value of i - ( X k) +j - (i X k) + k (i X j) is which of the
following ?

A 0 B) -1 © 1 O) 3
jxi AR O § - 82

The value of |  ; is which of the following.
A ®) © D) i
{abC}w e e d 9 sE- 22

>

The value of [a be } is which of'the following ?

A 0 ®) | © axb D) axbxc
1 .
dx &1 9 Fe= @ wA-E @2
I xvx® -1
1
dx equal to which of the following ?
I xvxt -1
(A) tan'x (B) sin'x (C) sec'x (D) None ofthese

11. (A) 12. B) 13. (B) 14. B) 15. (B) 16. (B) 17. (B) 18. (A) 19. (C) 20. (C)
21. (B) 22. (B) 23. (A) 24. (B) 25. (A) 26. (A) 27. (C) 28. (D) 29. (B) 30. (B)
31. (B) 32. (C) 33. (D) 34. (C) 35. (B) 36. (A) 37. (C) 38. (B) 39. (A) 40. (O)

[ ANSWERS }

(A) 2. B 3.D 4 (A 5 B 6D 7 (C) 8 D 9. (A 10. (D)
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SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

qug : 2 Her 05 fame
Time : 2 Hours 05 Min.

quTieh : 60

Full Marks : 60

oTg] I U+

(Short Answer Type Question)

Y9I G 1 ¥ 8 d% ol SUUF YRR % €| YAF ok foau 4 fw frwif@ 2

Question Nos. 1 to 8 are of short answer type. Each question carries 4 marks.

1. xo fau ga =X (Solve for x) : sin”' x +sin”' 2x :5

-a* ab ac

. g2 A272 2
2. fag X (Prove that) : ab b be |=4a’bc
ac bc ¢’
kcosx T
X #—
3. K% fre oM & faQ, wem f(x)=1" ¥ 2,x=§1ﬂwgﬁm|
3 ,x=E
2
kcosx T
,X #— T
For what value of k, the function f(x)= m-2x 2,x:E iscontinuous at X =~
3 x== 2
T2
T d .
4. 3 x=a(0—sinbd), y = a(l — cosh), a 925 R K d—i} T R

I£x= a(0—sin), y= a(1 - cosd). Find L at =2
x=a(0—sin0), y=a(l —cosO). Fin L X

3
5. AR A=|5|3W B=[1,0,4]q (4B) =B'A' = wird |

2

3
If 4=|5| and B=[1,0,4] verify that (4B)'=B'A".

2

8§x4=32
8§x4=32



35

6. TdHhcl GHIHIU Hi A L : —1 X+y—xy

d
Solve the differential equation d_ic/ =l-x+y—xy

7. AR Z=x§+}+4/; 1 SAfeE Fa Z=2;+6;’+31Ac W 4THEE T A LF WA T R

N A N A A

Find A when the scalar projection of ; =2 ;_,_ J+4kON p=2i16j+ 3;; 1s 4 unit.

8. Ik P(4)=0.4, P(B)=0.8, P( j 0.6 T P( jsﬁwP(AuB)amam

A
If P(4) = 0.4, P(B) = 0.8, P(Sj =0.6. Find P (Ej and P(4 U B)

e STy

(Long Answer Type Question)
T TS 9 ¥ 12 7% < S YRR ok ¥l YAF & fau 7 sfw Fruifa 2 4x7=28

Question Nos. 9 to 12 are of short answer type. Each question carries 7 marks. 4 x7=28
Y _ P A 3
9. dedga —+—2 1 3R Wt @ a+b—1@ﬁia§&ﬁaﬂ%ﬁwmaﬁl

2 2
X
Find the area of the smaller region bounded by the ellipse x_z + % =1 and straight line 2 +2-1 .
a

b
10, @ =221
) 1 2
. . . ) oox y—-1 z=2
Find the image of the point (1,6,3) in the line 1 5 ~ 3
. 2sinx +3cosx
11. 97 R (Evaluate) : [~ dx
3sinx +4cosx

12, AaHHRT & Z=20x + 10y
Sdfh  x + 2y > 40
3x+y =30
4x + 3y > 60
xy=0
Maximise Z=20x + 10y subject to constraints
Subject tox + 2y > 40
3x+y=>30
4x + 3y > 60
xy=0
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ANSWERS

sin” ﬁ
2

. . o T
Giventhat sin™' x +sin™' 2x =3=

. . V3 .
= smlx—sm17:—sm12x

= sin’'|x }1—(?] —gx/l—xz =sin"1{x\/§+§\/l—xz}=sin"1[—2x]

= i—£\11—962 =-2x
2 2
= Xx- 3(1—x2):—4x

= 5x= 3(1—x2)
Squaring we get

25x=3(1 —x7)
= 28’=3

-a* ab ac -a a a
ab —-b*> bc |=abc| b -b b
ac bec = ¢c ¢ -

Taking common a from ¢,, b from ¢, and ¢ from ¢,

0 0 a
=abc|2b -2b b
0 2¢ -c

[+ sin'(—x) =—sin 'x]

[Byc, > ¢, te;&c, > c,—c)
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2b 2D

2c

=abc-a- = a’be x4be = 4a*b*c?

T
3. Since, f(x) is continuous at X = —

2
So [f(x)] . zlimf(x)zlimkcosx
= xrl st T—2X
2 2
k-cos(§+hj put =g+h
= f(gj=£inol—
n—2(£+hj Asx—)lh—)O
2 2
—ksinh k.. sinh k k
=lim =—1li =—xl=—
=0  —2h 2h>0 h 2
) k
ie f(Ej_E
k
3=—
- 2
= k=6
4. -» x=a(0—sinb)
Differentiating both side w.r.t.
dx
—=a(l-cos0
= —g=al )

and y=a (1 —cosO)

dy .
—— =¢gsin0
= 4o

dy
dy 4o _  asin® _ sin@
dx dx a(l-cosB) 1-cosb
do

d sinE 1

n
2 dx 1-0

At 9=
T
1-cos—
2

3
5. o A: 5 andB=[170)4]1x3
2 3x1
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3.0 12
AB=|5|-[1,0,4]=|5 0 20
2 0 8
3.5 2
(4B)'={0 0 0
12 20 8
1
Now, A'=[3,5.2],.; & B'=|0
4-3><l
1 3.5 2
B'A'=|0|-[3,52]=]|0 0 ©
4 12 20 8

(4B)' = B'A'

d
Given differential equation is d—i} =l-x+y—-xy

or, L (-2t y1-x)=(1-x)1-y)
dx

dy
——=(-x)dx
or, T, (1-x)
Integrating both side, we have
J-i = .[(1 —x)dx
l+y

2
= log|1+y |=x—x7+c

S

—
a-

The scaler projection of Z on Z ==
b

NoW, g-b = (Ai+ j+4k)-(2i+6/+3k) =20+ 6x1+4-3=20+18 and p = \[2> 1 62+ 3* =/49 =7

But, given that ’a-Tb =4
b

20+18
7

4



= 2A=28-18=10

A =S5unit
8. + PANB)=PA) PB/A)=0.4x0.6=024
Now P(éj _P(4nB) _024 03
B P(B) 0.8

and P(4 U B)=P(A)+P(B)-P(A"B)=0.4+0.8-0.2=0.96

: N XY
9. Thegivenellipseis 7 + w7 =1 and the line is 2 + b 1

The sketch is as— The shaded region is the require area

ar(ABCA) = joa (y1 —yz)dx

= |, (v of the ellipse)dx — [ '( of the line)dx

= J-aé\/az —xzdx—ja—b(a_x) dx
0 a 0

a

=—|————+-—sin" —
a

b2 o 1x}a b{a xz}“

2 2
== 0+—sm1——0}—2(a2—a——0j
i a a
ab . . b & nab ab
=—-sin | -——Xx—=| ———
a 2 4 2
nab ab .
So, The require area = IR A units
y-1 z-=-2

X
10. Letthegivenline —=~—F—= be AB.

1 2 3

39



11.

40

P(1,6,3)

—
A 0 B

Q(o,B,v)

Any point ‘O’ on line AB is given by (k, 2k + 1,3k +2)

So, direction ratio of the line OPare k— 1 ,2k—5, 3k—1
OP 1 4B

S k=D x1+2k-5)%x2+Bk-1)x3=0

= 14k-14=0

= k=1

Hence, co-ordinate of O are (1,3,5)

Now, Letimage of P(1,6,3) in the given line be O (a., B, Y)

So, ‘O’ is the mid point of PQ

o+1 1B+6 3y+3
2 ) 2
= a=1,B=0,y=7

So, The image of Pis R(1,0,7)

5

Let[:J-2s'1nx+3cosx'dx
3sinx +4cosx

Let 2sinx +3cos x :A(3sinx+4cosx)+B-di(3sinx+4cosx)
X

= A(3sinx + 4cosx) + B - (3cosx — 4 sinx)
= (34 —4B)sinx + (44 + 3B)cosx
34-4B=2and 44 + 3B =3

Onsolvi have 4 = 18 dB= L
n solving, we have 55 an s

/ J'A(3sinx+4cosx)+B(3cosx—4sinx)
= -adx

3sinx+4cosx

:J-(A+B.3C.C)sx—451nxjdx
3sinx +4cosx

—IAd BJ-3c0sx 4S1nxdx
3sinx+4cosx

=Ex+L log[351nx+4cosx]+C
25 25



[Put 3sinx + 4cosx =¢ and evaluate the 2nd integral |
12. Onchanging the inequality into equation, we have
x+2y=40,3x+y=30,4x + 3y =60
We first draw the graph of given line

The shaded region EAQPE is the feasible region.
The vertices of the feasible region are £ (15,0), A(40,0), O (4,18) and P(6,12)
Now, the value of the objective function are as :
Given,z=20x+ 10y
AtE (15,0),z=20x 15+ 10x 0=300
At A(40,0),z=20 x40+ 10 x 0 =800
At 0(4,18),z=20 x4+ 10 x 18 =260
At P(6,12),z=20x 6+ 10 x 12 =240
Obviosly, z is minimum at P(6,12)
Hence, x =6,y =12 is optimal solution of the given LPP and the optimal value of z is 240.

41
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