SET (UT&Y )-2
SECTION ( ©@Us )~
Objective Questions ( &I Y9 )

Time : [1 Hrs + 15 Min. (Extra)] Full Marks : 50
g

From Question no. 1 to 50 these is only one correct answer for each question. You have to
mark the correct option from the given options.

[ WeAT 1 6 50 9 ek 99 & ol Th S el ¢ Gk U o TEl IW F TR ST

aifaet o fafgq &L [50 x 1]
1.

: 1¥er + 15 e (atffam) quTieh : 50

If A and B be matrices of order m x n and n x m respectively, then the order of 2A + 5B will be
which of the following ?

afg A 3T BHAE: mxn 3 nxm FfE B sege &, @ e A A B 24 + 5B
Hife & 7
(a) mxm (b)mxn (c) nxm (d) Not defined

A relation R is defined from A to B by R ={(x,y), wherex € N, y « Nand x +y=4},ThenR
is a relation of which type ?

A9 BW U WRFE R T6 YN URATRE & R={(r,y), W x € N, y e N3 x +y=4}, 7
R Th8 wahR &1 Heig ¥ 2
(a) Symmetric (FHH) (b) Reflexive (¥adcd)

(c) Transitive (HshHE) (d) Both (2) & (b) ((a) 3R (b) JFHY)
Let A be a non-singular matrix of order 2 x 2 then |Adj A| =

| fR A G ernvita ey @ e h 2x 28, dF |Adj A| =

(a) 2IAl (b) Al (c) A2 @ AP ,

Let A ={a, b} and B = {p, g, r} be two set. Then Total no. of bijective functions from A to B is
equal to

W T A={a, 5} X B={p, g, r} § WA }, T AV BW STEToed Wert & HA €@
T

(@) 0 (b) 6 ©) 3 (d) (None of these) 379 T 5 =&l
/3 i

E,L'—Hm is equal to ( SRS T

@ 3 ) g © 3 (i
- dy _
'ﬂﬁ'x=at2,y—2at?ﬁ‘d—x =

d
Ifx = at?, y = 2at thend—i =

1)



10.

11.

12.

13.

@) 1 OF ©a @ F
5 . -1 . 2¢m) .

The principal value of sin (Sm —3—) is

sin”! (sin%t) & & 1N ‘3‘ |

O ) F © & @ %

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

et forg | TR et @Rl & URar 1 Saswe WHIeRTuT BT |
@ *g=y 0) y 3= © 2=y @) 2=x

Ilogex dx=

(a) xlogx +x+k (b) xlogx—x+k (c) logx+x+k (d) logx—x+k

Jx
jerx is equal to which of the following.
x

i

¢ _ix P A Q frme SR T )
Jx
e & I
(a) e*/; () =% (€) 2.¢¥* @ Jx.e¥*

The position vector of the middle point of the line joining the points 37 +; -£and [ +3; +k
is ‘

g ol +f £ AR 43f +f H SN A Y@ & wen fag @ Rl wfewr ® 2
@ 2 2] 0 4 +4f 28 © 2f —2f ~2£ () (None of these) T ¥ ik Tel

If 7 and 7 are unit vector such that 7 + 7 is also a unit vector. Then the angle between the

vector @ & T is

qf 2 iR P TR AR W UER & TR 7+ 7 off U TR Wigw €, o wiEw ¢ iR

4 2
@ 5 ) & © 5 @ 3
me Jeot x
The value of _g A < oot x”" is equal to which of the following
@)



/2 Jeotx . ’
gm@ &1 ue ot § | formeh SR € 2

@ 5 ®) 5 © = @ 3

: y T .
14. The maximum value of sinx + cosx, 0<x< 7 s

sinx + cosx T STIFHAT | T 0<x<§ T ?

(@ 1 (b) 2 © V2 (d) \E

15. In which of the following interval the function f(x) = x2 - x is increasing.

Treafafaa & A ford o § &l f(x) = x2 —x qfu & 2

1 1 . .
(a) (g,w) (b) (—w, 5) ©) (-, ®) (d) (None of these) 79 & h1g el
16. Which of the following is the equation of xy-plane.
Frafafaa ® xy- a0 &1 wHiwoT § 2
(@ x=0 b)y=0 €) x=% (d z=0
17. Which of the following is a vector quantity.

Frfatean § @m ww i it € 2

® axb.c) O 7Gxy © a.B.c) (@ (Noneof these) T ¥ Fi ek
18. The direction cosine of any line parallel to x- axis is

- 3G & QMR feRdt Y@ @ fam wer § 7)

(@) (1,0,0) ®) (1,1,1,) © (0, 1,0) (d) (None of these) 379 € &I &l
19. The probability distribution of a random variable x is given by :

Teh IS =T x T YR foeior 36 T § 2

X 1 2 5 4 3 6
PX=x)] 0.1 | 2k | k| 02 [ 3k [ 0.1

A kT W19 & ? Then value of k is

@) 0.1 (b) 0.2 ) 0.3 d) 0.4
20. If () P(A) = 0.2, P(B/A) = 0.3 then (1) P(A ~ B) =
(a) 0.06 (b) 0.03 () 0.02 ) 0.05

21. The vector2£'\ + J{\ —l(lf\ is perpendicular to ;\ -4 JA -M? then the value of A is
ofe W 2 +) —k, i 4] Ak WER T, q A H AT T ?

©)

| Iy ————




22.

23.

24.

25.

26.

27.

28.

(@ 0 (b) -1 © 2 d 3

Let A ={1, 2} then how many binary operations can be defined on the set A.

afg A ={1,2} A Gq==g A W fera fgamd diwmard uftenfa 2nf 2

(@) 8 (b) 10 (c) 16 (d) 20

Which of the following is the direction cosine of any line which is equally inclined to the axes.
el W WA R Al TREt T @ fam s frefafed § @m-ar § 2

() (%%_}ij (b) (—%%—%} ©) [ﬁ—%%} (d)  None of these (38 & HIE 7T&l)

Which of the following is a scalar matrix ?

e ¥ | & SNfawT eregR #
k0O 0

10 000
@ |65 Y © [0£0 @ |9
I =m =n =1 represents the direction cosine of which ones ?
l=m=n=1T%a 37 & o wiv & vEfm & g ?
(a) x-axis (x - %) (b) y - axis (y - 3&)
() z- axis (z - 318 (d) None of these (379 9 &g -&l)

/4
The value of _[ sinxdx i
0
/4
( I sinvxde HT AR T ?
0

@1 ®) 3 © 3 (d) None of these (T8 & BE Te)

s
It a-(b % ¢)=3 then which of the following is true ?
> - .
(A 4.(px o)=3, T Frertatas & &7 @ ¥ 7)

() s =—13 ®) 4. x p=-3
=3 @ (gx ) p=3
Txf(sinx)dx=

0

% T n/2 n/2
(@) 3] /6nndx ) F[fen0d o [ fennde@  F [ feosndx
0 0 0 0

“




Which of the following is symmetric and Reflexive but not transitive ?

(F=1 & @ & wfim iR w@ged & T dome = & 2)

@ {(1,1),(2,3), 3,1} (b) {(1,1),(2,2),3,3),(1,2), (2, 1); 2, 3), (3, 2)}
© {2,2),3,3),(1,2), (1, 1)} (d) None of these (378 & ®F§ -ET)

LetA ={1, 2,3} and B = {a, b} then total number of relation from A to B will be

AT TR A={1,2,3) 3T B={a,b} A A ¥ BW &1 foha Ao &7 WA & ?
(a) 64 (b) 32 (c) 128 d 6

If jf(x)dx =10 then value of jf(a—x)dx =
0 0

(afy [F@adr =10, @ [fa-nd g am 2
0 0

5

@) 3 (b) 10 ) 6 d 5

Two dice are tossed. Probability of getting a sum 7 is ?

(3 U T IVTEAT A 71 ST WX AW AT 3feht T ART 7 I HI WA & ?)
1 1 1 5

@ ¢ b) 7 © 3 @) 5

If A and B are two symmetric matrix of same order, then which is true.

Tqfg A 3T B Tk € hifE o WAMMG g8 & A & 94 § 7
(a) A + B is symmetric (4 + B WWfiq 8)(b) AB is symmetric (A B GHfa )
(c) Both (a) & (b) are true ((a) 3R (b) TN TA 2 1)  (d) None of these (378 & FIE )

The equation ;)=k11/'\ +k, f represents the plane ?

(W Jopf v, [ TR R UERE ww@ € ?)
(@ x=0 by z=10 () y=0 (d) None of these (379 ¥ g 7&l)

> 2> oo
c, ¢

- -
The valueof 4+ 5,5 +¢c,c +a

]is equal to

([a+5,b+c,c+

@ (a5 clf  ®2abc1  © 2a+b +c) (@ Noneof these (379 ¥ ®E &)

The projection of the vector ; —27 +£ on the vector 27 —} 4+ is

(Wfewr 2f - +f WEE@ § 2} +f WUGTE ?)
= S 2 &) =

® T ®) © 7 @ 75

- -
If a.b=0,then which is true ?

(afe 7.5=0 MBA-WMTTE ?)
®)




V0w 038 ©nde © e
/ 6i —3i 1
4 3i —1|_yy;
38. If(=fe) on & ¥ x + iy then ()
@x=3y=1 "(b)xr=1y=3 )y x=0.3=3 (d) ¥x=0,y=0
1+x 1 1
39. If the value of determinant % I”Ix l-il-x = ( then which one is true ?
1+x 1 1
(afy wrforeg | 1 T+x 1 =07 R W TH A ¢ ?
@ a=-3 (by@=2 ) a=1 d) a=3

40. If f(x) = 8x3 and g(x) = x% the fog equal to

(3R fix) =83 90 g (1) = 5 T fog T & 7)

(a) 3x (b) 9x (c) 4x (d) 8x
41. LetA and B be 3 x 3 matrices. Then which of the following is true if |[A - B| =0
(U T A 3R B, 3 x 3RIE &1 e € | A |4 - B = 0 Y FrAfofad & & &1 o

§7
@ A=041 (or) B=0 (b) 141 =0 and (31R) 1Bl =0
1 (c) 1A1=0 or (A1) IBI=0 (d A=0and (3R) B=0
42. The general solution of the differential equation % =% is
( AFHA THIRIUT % =2 FEAE ?)
@ y= ® 3=k © y=kloge (@ logy=ke

43. The integrating factor of x log gxy— + y=2logx is

( xlogx %+y=210gx T GHIRAT T[UTIH 2?)
(@) x (b) € (c) logx (d) log (logx)

2
44. jxlxldx=
-1

2
@ lezdx OF © 3 (d) None of these (31 & ¥ 7at)

(6)




@ == ® 3 © Tix @

46. 1if(x) =¢*,x €[0, 1], then a number ‘c’ of Lagrange's mean value theorem is ?
@S f(x) = &%, x [0, 1], T HIRTSAS AT AE 07T B AT ‘¢ &1 °7A T
(a) log (e-1)  (b) log (e +1) () loge (d) None of these (38 & ¥ &)
47. Ifx +y=kisnormal to y?=12x then value of k is

(AT x+y=k =12 W AT T DAk H AT E ?)
(a) 3 (b) 9 © -9 d) -3

48. Maximum value of lo% in (2, ) is

(IS (2, o) B '—"xgi T 3Tfrehaw W & ?)

@) %2 ®) 0 © 1 @ 1

49. If [ [f(x)+ f'(x)]-dv=e" .sinx the fx) =

(afe jex [f(x)+f'(x)].dx=ex.sinx?ﬁ'f(x )

(a) sin x (b) —sinx (¢) cosx —sin x (d) sinx+cosx
50. }x%=
@) ¢ (0} — ©) ; (d)-3
SECTION ( @us )-lI
Non-Objective Questions (T T&If U9 )
Time : [2 Hrs ] Full Marks : 50
g : 2°9eT qutiek : 50

Question number 1 to 22 are of short Answer type. Each question carry 2 marks. Answer any
15 Question.

[WF H@& 1 ¥ 22 T TE0d TR & ¢ | Toe & fog 2 ofF faiia 31 et 15 v %
IW 7) 15x2=30

=0 and ]Zl =3, ’Z’I= 5 l?} —7 then find the angle between 4 & 7

0
+e=0 AR 7|23 |7l=s 27 R 7 R BB < o I o )

s 5 1
2. Find maximum value of %

L 06 +
%
a

1‘-’? T SrfeRaT W T w 1)

()




10.

11.

12.

13.

14.

If (afg) x3 + 3 =sin (x +y), find (FTT &) %

Test the continuity of the function f(x) = |x| for x = 0

(e f(x) = |x| & Hear @ A x =0 & 1)

Six coin are tossed simultaneously. Find the Probability of getting (i) no head (ii) at least one
head

B: Toaen T T WY IBTEN A0 | AV (1) B I TE (i) W W HH Tk 90, U wA
T ATfehdm J1d & |

n/3
. dx

Find (9T &) u‘[61+\/tanx
Prove that ( fag &)
lad

3
Lbb| =@-b)y(b-0)(c-a)@+b+c)
lcc

1

Integrate (qHTR ATt ) : jl_sinxdx

Find the equation of tangent and normal to the curve x2 + y? = 4 at the point (2, 0)
(T x2+y2 =4 Tag (2,0) W wyRaEr wd sfvera &1 THIeOT [ R 7)

-1 2x dy
=t —
If y=tan o8 , find 1

(afe y=tan‘112—x£ ar % 'SI'R'IT:Iﬁ' )

—-X

Form the differential equation corresponding to the curvey = aeP*, a and b are arbitarry constant.

(T y = ae?* B WA AFH THIEUT FA B | W&l o AR b Frmiaw & 1)

Find a 2 x 2 matrix B such that [g 2] B= [101 101]

(T 2 x 2 e T AL B HL AR [g 2] 1.).:[101 101])

Letf: R — R and g : R — R be two functions such that fo g (x) = sinx? and go f(x) = sinZx. find
f(x) and g (x)

(Wt f% f:R>ReiR g:RORA TR TWUSR ¢ T fog (x) =sinx? 3T go f(x) = sin?x
fx) 3T g(x) T T 1)

Give example of a relation which is reflexive and transitive but not symmetric.

(TH WY T SSEI0T T W Eqed 3N WehHeh € Teheq i & ® ?7)

®




15.

16.

17.

18.

19.
20.

21.

22.

IfP(A)=0.4,P(B) =P, P(A UB) =0.6 and A, B are independent events. Find the value of P.
(afg P(A) =0.4, P(B) =P, P(A U B) = 0.6 31T A, B &7 T2 & | P &T WM J1d &L | )

. -1 y=2 z-3 x-1_y-1_z-6 .
If the lines 3 2k 2 and -="7-=""- are perpendicular, find the value of k

(e et 2512 223 i 21yl 26 g 3 g W AW )

The mean and varience of a binomial distribution are 12 and 3 respectively. Find the probability
distribution.

(ueh fgue faavor @ wrem 3iw wewor swawn: 12 3} 3 {1 wriieRar faawor I & 1)
Find co-ordinate of the point where the line through (3, 4, 1) and (5, 1, 6) crosses xy-plane.
(g 3,4,1) 3T (5,1, 6) V AT T, xy T & T forg ¥ oRdt & W Frames
A ®w)

Evaluate (9T 910 &3 ) : jtanxdx

Show that the vector 27 _f +f and | — 31"\ —5F are at right angles.

(Teemu f® |few 2f —f +f 3R § _3} _s5f TR oiwEa § 1)

Find the equation of plane which cuts equal intercepts from the axes and passes through the
point (2, 3, 5).

(o7&l st WEE g W ren iR fag (2, 3, 5) ¥ IO ATt WHAT T GHIGIUT {1
&)

Solve (B & 1)

(x +logy)dy + ydx =0

WO WEA 23 W 26 ST RIS & T | Uk & U 5 3fes Faifia & | e woa o1 saa

forerea # @ frdl T TS T

Question number 23 to 26 are of long answer type. Each question carry 5 marks. Answer every
question or alternative of it. [4 x 5]
23. Find the area of the region in the first quadrant enclosed by the x-axis, the line x=+/3 y and the

circle x2 + y2 =4
X3, [T =3y T 22 +y2=4Q X &F T AT G99 U@ § F0q@ L |
Or, (&)

The first of three bag contains 7 white & 10 black ball, the second contain 5 white & 12 black
ball and the third contains 17 white balls. A person chooses an bag at random and draws a ball

from it & finds it to be white. Find the Probability that the ball came from the second bag.
(o q vger 9§ 7 Whg X 10 e (2, T W 5 Wikg 37 12 @l i v diw
o 17 Wke T | Uk SMEHT Ueh o7 T € X 5@ & W g Femerar € o wrar &
for o8 Whe ¢ Tt T AT & T T B T T WikeHAT FOq w )

©®




/2

Prove that (faeg &Y) : I

0

sin2x. logtan x dx=0

Or, (31)

/2
I (2logsin x—logsin2x)dx
0

Find the shortest distance and the vector equation of the line of shortest distance between the
lines given by

- - - > -
r=Qj-3k)+AQ2i —j)
and 7 _ (47+37€>) 1 (3? +7+ ;{))
R 207Dl )

A 47430 +0 BT+ + D
% ool AR gt i AW g YT T Wi |eieter Je Y ?
Or, ()

Find the image of the point (1, 6, 3) in the line %=1—_1=z_;3

2 3

Solve the LPP

Maximize z = 30x + 25y

Subjected to 3x + 3y <18
and 3x +2y <15

x>20,y>0

LPP & &1 &t
ATARAHERIUT 2 = 30x + 25y
Safh 3x +3y <18

AR 3x+2y <15
x>20,y>0

(@ §=1"—1="'—"—2 ® fag (1, 6, 3) &1 wfafers 7@ &% |

Or, (3)
In a bank Principal increases at the rate of 5% per year. In how many years Rs. 1000 double
itself.

(Th Sk | YA 5% AR o i o0 ¥ st &1 FRaT @t § T 1000 3O H G
B ?)

(10)




SOLUTION

Answer Key
Objective Question :
L@ | 2@ 30| 4@ 5 @] e (b) 7. d)| 8.(@) 9. (b) | 10. (c)
1.(a) |12.(d) |13. (a) | 14. (c) | 15. (2) [ 16. d [ 17. @) 18. (a) 19. (a) | 20. (a)
21.(c) [22.(c) |23.(a) | 24. (c) | 25. (d) | 26. d | 27. (b)| 28. () 29. (b) | 30. (a)
31.(b) | 32.(a) |33. (a) | 34. (b) [ 35. (b) | 36. (b) | 37. ()| 38.(d) | 39.(a) | 40. (d)
41.(d) | 42.(b) [43. (c) | 44. (b) | 45. (d) | 46. (@) | 47. (b)| 48. (c) 49. (a) | 50. (¢
Solution to Short Answer type question :
1. Let ‘6’ be the angle between , and b
Since, 3+ + ¢ =0 — P S
NOW, |3+ B = @+ D). (a+3) =1al+15P+22. 2
80, IcP=1af +1 3% +23. 3
- > - >
= 72=3245212a.b =49-34=15=2a.b
= 2041.15 IcosB=15 = 2x3x5 0080 =15
:>2cose=1:>cos9=%
: g=l
S 9—3
2. Let y= P
dy 11 1 =1—logx
= = x.x+logx[ 2 2 (1)
. d_zy xz(—%)—(l—logx).Zx
Again, —5 =

4
X

—x-2x+2xlogx  2xlogx-3x

for maxima & minima

Now, Put &

dx

4 = 4

X

X

(11

=0 > 1-logx=0=>1logr=1=loge > x=e

o |




d*y 2eloge-3e  2e-3e 1

Alx=eg —5 = = =—"3 (-ve
Py A A 63( )

So, at x = e, y has maximum value

logx _loge 1
B

. Maximum of

. Given that,

B3 +y3 =sin (x +y)
Differentiating w.r.t. ‘x’, we have

d 3 3_4d .
dx(x +y )—dxsm(x+y)

4’ &y’ _ dsin(x+y) d(x+y)
= & Tdy T d(x+y) | dx

2432 D _ L]
= 3x"+3y .dx—cos(x+y)|:1+dx]

dy

=5 [3y2 —cos(x+y)].a =cos(x+y)— 3x2

dy =cos()c+ y)—3x2
dx 3y2 —cos(x+y)

. Given function f{x) = Ixl =k x50
==X X <0
=0,x=0

Hence f(0) =0

Now, Left hand limit = 1 _f(x) = lim (=x)=0

Right hand limit= 10 f ) = A =0
So, LH: =RHL =£(0)
Hence, f(x) is continuous at x = (
[This can also be verified by graph of Ixl]

. Let P =Probability of getting a head in the single toss of coin

_ 1
2
and g = Probability of not getting a head
i
= 1-P=1-5=7

Let Number of successes in the experiment be ‘x’
So, x can take the value 0, 1, 2,3, 4,5, 6
Also, x =no. of trial =6

[~ flx)=—x,x<0]




. Letl= J.

o vommd=rs=0 =63 (1=

" - _,_1_63
(ii) P (at least one head) = 1 — P (no bead) = 1 A

/3
nj \Jcosx die
/6 ,/cosx ++/sinx

s nt/3
d dx

j dx
fanx = 7/614,[SRX =
n/elTVtanx o

/3 J‘m “b b
ML= ) Tk A A ] flatb-nt 0

n/6

T/

3
By (1) +(2) =2 = jédx=[x]g;g =(§-§)=§

T/

kL

BT

laa3 1 a a3
3 3 3

— 1bb|=|0 b-ab —a _ _
LerA = i 4 T c3—a3 [ByR2—>R2 RI&R3 —>R3 Rl]

1a a3

2 2 )
(b-a)(c-a) |0 1@ +ab+a’} (taking common (b -a) from R, and (c -a) from R,)
01 c"+ca+ta

ll)2+ab+a2
1 c2+ca+a2
(b-a) (c-a) [c® +ca+a*- (b% + ba + a?)]
(b-a)(c—a)[(c2- b +a(c-b)]

= (@a-b)(b-c)(c-a) (a+b+¢)

(b-a) (c-a).1. (expanding along ¢,)

1l

1 _ 1 1+sinx
J'1—sinxdx - j1-—sinx>< 1+sinx
(Multiplying numerator & denominator by 1 + sinx)

_ J1+s1112x dx=j1+812nx.dx
1-sin” x cos™ x

Letl

1 sinx
J{ 55 }dx = _[(seczx+secx.tanx)dx
cos“x cos” x

jseczxdx+ jsecx.tanxdx=tanx+secx+k

Given curve is x2 + y2 = 4
Differentiating both side w.r.t. x, we have

13)




|

—_62— =oo (not defined)

mam”:

i.e., tangent are parallel to y -axis
So, Equation of tangent is x =2
and equation of normal isy =0

[If at P(ct, B) % is not defined than equation of tangent is x = o & equation of normal is y = [3]

e -1 2
10. Here, y = an™! 2% k ['.'tan &

_ =
2-2tan x 2—2tan x]

1-x 1-x

Differentiating w.r.t. x’, we have

& _, d(tan”" x) _gx—1

dx dx 1+ %
11. Given, y = aeb* e {1}
Differentiating (1) w.r.t ‘x” we get
& _
5 =abeb* = b. ae* = by wol)
Again, from (2)
&y b 1ddy _1 @]
_ 1@
= Sl
ay _(d
y.dxz = dx

Which is require differential Equation.

6 5] 11 0
12.LetA=[5 6_’C=[0 11]
Let B be a 2 x 2 matrix such that B = [? Z]
Given AB=C

65 ab] 110
So, ¢ dl=10 11

6a+5¢c 6b+5d] _[11 0

Sa+6¢ Sb+6d|=|0 11

(14




6a+5c=11,6b +5d =0
Sa+6¢=0,50+6d=0

Solving , we get—
a=6,¢=-5b=-5,d=6

Hence, B = [g Z] = ‘_g _g
. Given, (fog) (x) = sinx? and (gof)(x) = sin2x
= f(g(x)) =sin (x?) & g(fix) = (sinx)> (D)

Clearly, fix) = sinx & g(x) = x2 satisfies both conditions of (1)
So, f(x) = sinx and f(x) = x2
.LetA={1, 2,3} and R be a relation on A.
Consider, R ={(1, 1), (2, 2), (3, 3), (1, 2)}
Then the relation R is Reflecive and Transitive but not symmetric.
. Since A and B are independent events
~ P(AnB) = P(A).P(B)
Now, P(AuUB) = P(A) + P(B) - (P(A N B)
= P(A) + P(B) - P(A). P(B)

= 0.6=04+P-04P
Cp. 02 1
=5 0'6P‘0'2"P‘O.6'3

- The direction Ratio of two lines are given by (a,, by, ¢p) = (=3, 2k, 2) and (a,, b,, c,) = 3k, 1,-5)
If the two lines are perpendicular than a,a, + bb, + €16, =0

= (3)BH+R2k1+12)(=5=0

= 9% +2k-10=0 >-Tk-10=0=>7k=-10

. op=_ 10
.k——7

. For binomial distribution,
mean = nP =12 and varience = npg =3

=120=3 =q=7

. SR T |
. P=l-g=1-7=3

N

adap =12 = n.%=12 Sn=16

. Binomial distribution is

16
|

(P+q)P= (Z’fz)
.LetA=3,4,1)and B=(5, 1, 6)
Then direction ratio of lineABare 3—-5,4-1,1-6=(-2, 3, 5)
So, Equation of any line AB will be

x-3 y-4 z-1

2 3 5

=r (Let)
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Co-ordinate of any point P of above line is
p(=2r+3,3r+4,-5r+1)

If p lies on xy plane, then -5r+1=0, = r=%

: .. (13 23
. co-ordinate require is ?,?,0

secx.tanx

19.1= [tanxde=[Z"2

Put z = secx = dz = secx tanx dx

L I= j%=loglzl+c=loglsecxl+c
20.Let g =of -7 +f and 5’ =7 37 _sf

Now, 13| = 22 +(=1)?*+12 =6 and 13| = {1+(-3)? +(=5 =435

2.5 =2%x1+(-1)x(=3)+1(-5)=0

Hence, given vectors are at right angles.
21. Let the plane cuts intercept of ‘a’ unit on axes.
So, equation of the plane be

z+§+§=1:>x+y+x=a

If this plane passes through the point P(2, 3, 5)then2 +3+5=a=a= 10
Hence, require equation of plane isx +y +z = 10
22. Given differential equation can be be written as (xdy + ydx) +log y. dy =0
Or, d(xy) + logydy =0
Integrating we get
Jd(xy)+Jlogydy=c

= xy+)ylogy-y=c
which is the required solution.

Long Answer Type Question (€ 3W{a Uy)
23. The given circle is x + y2 = 4 sl Iy
Its centre is (0, 0) and radius is 2.

Given line is x=+3y
solving (1) & (2) to get point of intersection
W3y +y =420 =4= y2=1
= y=1,-1Buty> 0 for first quadrant.
. fory=1,x= 43.1=43

So, point of intersection is (v/3,1)

(16)




Now, the require area = area of shaded region
= area (OAMO) + area (MANM)

4 . 1x
5 +2sm 5

3

1(3 1 .1, . 13
(5—0)+§(O—«/§)+2[sm 1-sin —2—]

T T\_T .
= 5 " +2(§—§) =73 sq. unit.
' Or,
| Let A denote the event of drawing a white ball, when one ball is drown at random from one of the three
| urns.
‘ Let A, = Event that ball drawn is from the second urn.
A, =Event that ball drawn is from the first urn.
A, = Event that ball drawn is from third urn.
By Bayes' theorem,

P(A).P(A/A)

P(A/A) = PUA) P(AT A)+ P(Ay) P(A] Ay)+ P(A3). P(AT Ag)
Here, P(A/A,) = Prob. of drawing a white ball when the ball is drawn from second urn.
3
i
Also, prob. of choosing first, second and third urns are assumed to be equal

17
P(AIAy) = 77, P(AlAg) = 15

So, P(A)) = P4y = P(A;) = 3

15
317 - |
L PAJAy=15 171 17729
317 31717
m/2
24, Letl = j sin2x.logtan xdx (D)
0

/2
ol T
Then, I = g sm2(—i—x).logtan(5— )dx

17 q q
[ Jf@ar=[fa-na
0 0




T2
— j sin2 x.logcot x dx wkd)

0
By (1) +(2)
n/2
I = J sin2x{logtanx+logcotx}dx
0

m/2
— j sin2 x.log(tan x.cot x). dx
0

[ m/2
i = J sin2 x.logldx=0
0

I =T = f

511;3 or,

Letl = t[(Zlogsmx—logstx)dx
|

|

I‘ /2
i -4 J {2logsinx—log(2sin x.cos x} dx
0

| n2
j {210g sinx—logZ—logsinx—logcosx}dx
0

n/2
= j(logsinx—logz—logcosx)dx
0

m/2 n/2 m/2
- J (logsin xdx— j log2dx— J logcos x dx
0 0 0

/2 m/2 n/2 7t
- J logsin x dx—1log?2 j dx— f logcos(i—x)dx
0 0 0

[ T f(x)dx=]l f(a-x)dx]
0 0

/2 P /2
ol J 10gsinxdx—log2[x]g - I logsin x.dx
0 0

—log2 (2—0)

- ElogZ

—
l

2

(18)




25,

d.r.

The Equation of given line in cartesian form can be written as

=0 y=2 z+2
R ] Ban o s ()

andx34=y10=zl3=u ... (ii)
Line (i) passes through point (0, 2, — 3) and d.r. is (2, -1, 0), line (ii) passes through point (4, 0, 3) and
is (3, 1, 1). From the given vector form, we can find variable point on each line, say

P(2A, 2-A ,-3) onl; and Q (4 +3u, u, 3 + ) on L

The d.r. of PQis (4+3 pu—2A, u—2+A,3+p+3)

It P_>Q is taken as the shortest distance vector, then it should be perpendicular to both [; & [,

So, (4 +3pu-2A).2+(u-2+A) (-1)+(6+p).0=0 ..(iii)
and (4 +3p—-20).3+(U-2+A). 1 +(6+w0.=0 ..(iv)
By (iii), (4 + 30 —2A).2—=(u—-2+A) =0

= 8+6pu—4A-p+2-A2=0

=SA-pu=2 )
By (iv), (12+9u-6M)+u-2+M)+(6+w)=0
= 16+11p-5A=0=>50L-11p=16 ..(vi)

Solving (v) & (vi), we get, A =1& pu=~1
Thus point P & Q are P (2,1,-3) and Q (1, -1, 2)

J@-1P + 1417 +(=3-2)

J2+2245% =430

Also, vector equation of the shortest distance PQ is

Hence, Shortest distance =PQ

~ = (Position vector of P) +1. PQ

= @l+)-30) + 1. (-1 -2)+5k)

Or,

Let given line be AB whose equation is
x ol 2
TETy g =k (let)

Any point on line AB is Q (k, 2k + 1, 3k +2)

Direction Ratio of line QP are

k-1,2k-5, 3k -1

Since, PQ L AB
k-1)x1+2k-5)x2+Bk-1)x3=0

= Mk-14=0=k=1

So, co-ordinate of Q are (1, 3, 5)

Let R be the image of P(1, 6, 3) in AB

Then, Q will be the mid point of PR

o+l . P+6_, ¥+3_ R
> =1= =35 =5

S,

MP(1,6,3)

3> A
-
4

(19)
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26.

Or,

= a=lp=09=7
Hence, Require image is (1, 0, 7)

The given inequalities can be written in the form of equation as—

3x+3y=18
and3x +2y=15
First we draw the line of above equation.
These lines intersect at P(3, 3).
The feasible region is OCPBO which is bounded.
The vertices of the feasible region are: O(0, 0), C(5, 0), P(3, 3)
Given, Z=30x+25y
At 0(0,0), Z2=0
AtC(5,0), Z=150
AtP3,3), Z=165
AtB(0,6) Z=150
So, The maximum profit is Rs. 165.

Let, P be the principal at any time ¢

e Som
Then, dt_S% ofp= 100

dp_p

dr 20

1 1
= -p—dp—‘z—odt

Integrating, we get

f%dp=§16fdt

=

= logp= -2%t+10gc (logc is arbitrary constant)

= 1og§=-21—0z

o p=cel®

when ¢ =0, p = 1000

By (i), we get ¢ = 1000
. p=1000 ¢20

s K1)
..(ii)

& B(0, 6)

A

(0, 15/2)

=\, PG, 3)

(1)

..(2)

Let T years be the require time to double the principal. i.e.t =T, p = 2000

So, By (2), 2000 = 1000 7’20
— I20=-9_ %6=10g62 = T'=20. log2

Hence, principal double in 20 log2 years.

(20)



