XASC-MAT-(Opt.)-A.S.C.
Arts/Science/Commerce

(12)-50358
No. of Questions - 10 + 12 + 7 =29 [ No. of Printed Pages - 8

2020
MATHEMATICS
( Optional )

Full Marks - 100
Pass Marks - 33

Time - 3 Hours
All questions are compulsory.
AT 597 S8 |
General Instructions : -

QAT (3% -

The question paper consists of 29 questions
divided into three Sections — A, B and C.
Section-A comprises 10 questions of 1 mark each.
Section-B comprises 12 questions of 4 marks each and

Section-C comprises 7 questions of 6 marks each.
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Use of calculator is not permitted. However,

you may ask for logarithmic and statistical tables, if required.
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Section - A
g - H

. Let * be the binary opcration on Z*, defined by a*b =] a-b|. Find the
value of 3 = 7. i

o Wity fE 2t uh femard WM e, asb=|a-b| § TN F 5
3 * 7 I OF A9 S

2. Evaluate sin{Z*—sin~!{ -1 ]
valuate sm{3 sin ( 2]}
sin{% - sin'l(— %]} 1 7 T ST |
3. Find the values of x and y, where {2“"6"'3" 34y:| = [g .:0;] ]
X Ty A G S0 @ [2'”” 3-"’]:[6 0]
6 4 6 4
4. Find minors of all the elements of 3 _gl 1

|g ‘g] % T fEgel &1 ITARITE A IS

Find the slope of the tangent to the curve x%+ y? =25 at point {-3,4). 1
aw k2 +y? =25 & G (- 3,4) W TR 1@ & QU T Hitew |

_Ul

6. Find g—i Yy =tan”

'x +cot™'x. ]

%‘2'. T FIT : y = tan " x +cot” x.
X

. . 3log,, x 1
7. Solve: Ia a“dx,

T F - [as”’ﬁﬂ *dx.
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A al

For what value of p the vectors 3 i+ 23’+9!2 and i+ p j+3k are parallel. 1

p & Ty 91 % foe wiew 3?+2}+9£ W 14 p}+3£‘. AR & |

8.

Q. dgy

dx2=0' :

| 4
Find the order and degree of the differential equation [%%) +3

' 4
mﬂmﬁaﬁ%@mmﬁm [%] +3:2_y40,
X

2

' 10. Find the direction ratio and direction cosines of the line
X—-95 _y- 1 _z-4

3 4 5 ° 1
3 I—S_y"l 2—4 - &
Al 3 a4 "5 a‘ﬁﬁiﬂﬁqlﬂt{ﬁﬁ%émmmélihm
:)r]lbrtx_r S‘:I\ 'f:! t‘“TL-
Section - B
|Ug - F 9

~11. 1f the function f:R — R be given by f(x)=x? +2 and g:R - R be given
by lg[f’fl = f:f’ x #1, find fog and gof. https://www.jharkhandboard.com 4
% W f:R->R T g:RH>R T WR T ™ flg=x2+2 @
g(x]:xi,x:tl ?ﬂfogﬁm gof T ST |

-1
' ‘ 12 o-13_ . 117
12. Prove that tan 3 *sin 5--I:.eu'll 6 4
g #ﬁm f& tan™! 2 + sin”! 3. tan~! H
3 5 6
X+y+2z X y
13. Prove that z Y+ 2z+2x y =2x+y+2)°. 4
z X z+x+2y
) x+y+2z x Y
fag wifvm & z y+2z+2x y =2x+y+2z)°.
z X Z4+x+2y
OR / Jga1
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a a? Pty
Prove that [ B2 y+al=(a+B+y)(a-B)(B-Y){¥-¢)

Yy v a+p
a o’ B+y

frg SRR (B 92 yra|=(a+pry)a-B)B-1)r-o)
¥ y? a+p

14. Find the relationship between a and b so that function f defined by

_Jax+1 if x<£3
ﬂx}'{bx+3 if x>3

is continuous at x = 3, 4
a T b & 9 T=Y [ ST s o
_Jax+1l T x<3
f{xl“{bx+3 afs x> 3
TR RTNE S x = 3 W 9
4

15. Find g—i”:-, if y = (sinx)*.
dy e, 3Rk y = (sinx)*.
dx
OR [/ Agar
d’y _ dy

— ai] 228y _dy_
If y=sin""x, then show that {1-x )dx2 X35 0.

2
'Qﬁ' y:sin_lx ﬁ,ﬂ’ff\qﬁmﬁ [l—xg}d—y—x%=0.

dx?

16. Find the intervals in which the function fgiven by
f(x)=4x3-6x2-72x+30 is
(a) strictly increasing, (b) strictly decreasing. 4
IRIA T e o Ser f(x) = 4x°- 6x2- 72x + 30
(a) FRER admm &), (b) PR seaH &
OR / ¥gdl
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An cdge of a variable cube is increasing at the rate of 3 em/sec. How [ast

1s the volume of the cube increasing when the edge is 10 cm long ?

UF Sec=viel 99 &1 %917 3 cm/sec §1 @R § 5 @ &1 09 &1 359 58 = &

9% T& § waiw AT 10 em @ L 9

. Find the value ofI ':;:x 2 dx.

3x“+2x+1
—ﬂfsm ! Sx -2 dx.
3x +2x+1
Find the value of_[ _2x-3
-1)(2x+3)
“Fﬁfr‘—fj 2x-3
-1)(2x+ 3)
OR / 94t

Evaluate dex as a limit of a sum.
a

b
an & 91 % w9 [ xdx =7 7 9 Sife)

a

nf2

. Evaluate I SINX—COSX 4

3 l+sinx.cosx

: ®x/2
'ﬁﬁq. SINX-CO0SX
e ' £1+sinx.cosx
o i'? o A = !\ A+ -3 A
Ha=i+j+k, b=2i+5j ,c=1- 6_1 k then find
- -+ L= o ) —» -
M2a-b (i)a.c (i)bxc (v b
~ = A A A = A A -» A
1Tﬁ'1::t=t+_;-!-i'c,.!rr=2:+£'>_,r,c i- 6_} k% ﬁ}miﬁﬁq

12a-5 (ja.e (i) b x ¢ (iv) b2,
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1o
N

23.

Find the angle between the following pair of lines :
%zgi; and .\:;5=y;2=zé3_
fyeifaRan TR & S @1 S0 7 ST
Y_Z aqu x-5_Y-2 _=z-3
2 1 4 ] 8
OR / J¥dl

IFind the cquation of the plane that contains t
perpendicular to each of the planes 2x + 3y ~ -2z

39 TS & Wi §d wiee e e (1, -1 meg'"““ AR
2x+3y~2z=5m{rx+2y—3z=8nammaﬁgl

ta |-

he point (1, =1, 2) and is
-5 and x+2y-32=8.

Let A and B be independent events with P[A).= 0.3 and P(B)=0" 4, then
ind () PANB) . (i) PAUB), (i) P(4). @ H2). 4
HHl A @ B @ WedAl § @l P(A)=0-3 @1 P(B)=0-4, T I Fi G
) PLANB) , (i) PAUB) , (i P(g—), (iv) P(-%].

OR / el
Mother, father and son line up at random for a family picture.
Find P(%] where

E — Son on one end
F — Father in middle.

we qRERes fo & A, foar @ 9% g @ € Al P(}E)aﬁrwﬁtm

E - 09 T fR W& &

F- ﬁﬁqu@EEI
Section - C
gug - ¥

Solve the system of linear equations using matrix method :

x-y+2z=1 J

2y-3z=1

Ax-2y+4z=2. 6
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Aﬁu,"BcicncBICammcrcc
T g aT @ snage fafr @ e Wt
X—y+2z =1
2y-3z =1
Sx~2y+d4z=2,
OR / 3¥ar

Obtain the inverse of the matrix using elementary operations :

-1 1 2
A= 1 2 3
3 11

nRives Eiwaal & wE g Feioiad A & FaRE WK Hirad

-1 1 2
A= 1 2 3. [~
3 1 1

Find the local maximum and'local minimum values of the function f given
by fi(x)=3x%+4x®-12x% +12, 6
fix)=3x% +4x3 —12x? + 12 TN W& ®e [ & W Ieaad U6 WA =01

A T1F ST

2 2
Find the area of the smaller region bounded by the ellipse %4—% =1 and
_ a

the line £+Z =1. 6

a b

2 2 \ - -
nor X y _ Y _x- -y_ - o
e a—2+b_2_1 LRSI 1 § o &g &9 &1 89%d 71d SIEg|

OR / Agdal

n/2

~ Prove that I log(sin x)dx = —%logQ.
' 0

"/2
fag iy {6 J- log(sinx)dx = -%logQ.
0

dy

Solve the differential equation 2xy + y? -2:0:26;:0, y=2atx=1. 6
FTH FHIHTV] HI geF iU 2xy+y9—2x2%=0, y=2atx= 1.

OR / 3gdl
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Solve the differential equation x.log xj—i-& y= —%logx.
SEHE WHIEY] F " dy = _2
g1 &l .x.logxdx +y -;logx.

. Find the shortest distance between the following pairs of parallel lines

whosec equations are ?=[?+}}+}L[2?— }H‘E] and
r=2i+j-k)+pu(4i-27+2k). 6
TR W@l F et gl & diw g Q@ wW s e e @

A

A A A A A - A A A A A A
re(i+Jl+A(20-j+Kk )T r =i+ j-k)+p(4i-2j+2k ).

Bag A contains 2 red and 3 black balls while another Bag B contains 3 red
'and 4 black balls. One ball is drawn at random from one of the bags and it
is found to be red. Find the probability that it was drawn from Bag B. 6

SO A H 2 TI6T A1 3 el 719 § Statn el BT 3 FIeT 71 4 FeA 14 ¢ | $hH T
4o B | Agodl T R e T 9 R @ {7 &1 59 S S Wi §
% 4g 1% 9o B | et T & ?

OR / @&l

Two cards are drawn successively with replacement from a well-shuffled
deck of 52 cards. Find the probability distribution of the number of aces.

A9 % 52 Tl S U GE T A & O IR S % we e €1
TFHT T G F NAGHAN 9 A HIAT |

. Solve the following LPP graphically : 6
Maximize Z=3x+2y ‘
subject to constraints x+y <4

x-y<2
x,yz20.

aerd Ty § e YEs S SHET S e B
Z = 3x + 2y FGHAHHI Fid,

afe x+y<s4
x-Yy=s?2
x,yz20.
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