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2018
MATHEMATICS
Full Marks : 100
Pass Marks : 30 -
Time : Three hours
The figures in the margin indicate full marks
" for the questions.
Q. No. 1 (a-j) carries 1 mark each 1x10 = 10
Q. Nos. 2-12 carry 4 marks each ,
[ Q. No. 7 has two parts, 7 (i), (ii) | 4x12 = 48
Q. Nos. 13-19 carry & marks each . 6x7 = 42 -
Total = 100
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1. Answer the following questions : 1x10=10

BT SPTARR Ted faT -

(@) If f: R‘—)R is defined by f(x):xQ -3x+2, find f(f(x))

1

MW I £ R R SR T SR T W @ f(x)=x? ~3x42,

@8 f(f(x) Sfaed
' R{I% What is the domain of the function cosec-! ? 1
T cosec! A Aifirsa &
. 3 2 1 0
Find = -
{c} ind X, If Y [.1 4:| and 2X+Y [_3 2]_ 1
3 2 1 0
Wy = o FERXEY=| , (B8 X Gherwol Sienad|
(d)  Let |A|=k. If Bis the matrix obtained by interchanging two
rows of A then |B| =? 1
@ A |A|=k W% B N BB AT YOI 1R AFHAMN I (3R 27,
&S |B| =7?
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http://www.assamboard.com

wod preoquuesse mmm//:dpy



wod pIeoquiesse mmm//:dny

http://www.assamboard.com

) 2 3
fe) Find adjA when A:{l 4jl. 1

adj A Sfersd, A=ﬁ i]|

(f/ Which one of the following is true ? For the real function

f(x)={x+2 if x<1 ,

x-2 if x>1

{) f1s continuous at all real numbers x> 1 and x< 1

() fis continuous at all real numbers x>1

fi) fis continuous at all real numbers x<1

(iv) fis continuous at x= 1.

WA T4 GO W GERE T Sy,

x+2 I/} x<1
f(x)={x_2 ™ x>1

wod preoquuesse mmm//:dpy

Y (PG BfE Ty ¢

(i) TR f x>1 W% x< 1 @R REN IR NI AR ey,
(i} TR f A AP TN x > 1 1 AR wRfver

{iii)v oW f A WA WA x < 1 T AR =i eew

(iv) TR f x=1 (e wRiten |

28T MATH (3] Contd.
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(h)

(i)

G
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What are the order and degree of the differential equation

3 2.\
@) o 1

3
[—J+x2(—2] =0 WW@WW@T@WWI

Find the unit vector in the direction of the vector g+ j where

a=2i-j+2k and b=-i+j-%. 1

ST g+b IS 3 (SR & T3, TS a=20 - j+2k w

- -

b=—i+j-k ?
What is the vector equation of the line passing through the
points (-1,0,2) and (3, 4,6) ? 1

(—1,0,2) W% (3, 4, 6) R TR MW AR @ATER (S ST &
Zq?

What are the direction cosines of the normal to the plane

z = 2 ATy WSy s e

[4]
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2. Let L be the set of all lines in XY-plane and R be the relation in
L defined as
R={(l,, l3) : I, is parallel to I5}.

Show that R is an equivalence relation. Find the set of all lines
related to the line y=2x+4. 3+1=4

1 THA L, XY FASeE 4 Faal (AR FZfS | L AZISBS R FIHD! 77 4R
R=1{(ly, lp) : [, SI& 1, 5« 3| wyedt (@ R 901 FIYe] TTF |

y=2x+4 @AUR TS AIGYE FCel (IR AR 7

OR/ &)t

Show that f:[-1,1]- R, given by f(x)= x2 is one-one. Find
X+

the inverse of the function f:[-1,1]> Range f
S

e @ f:[-1, 1> R, f(x)=—— T G|

X+ 2

wod preoquuesse mmm//:dpy

TR f:[-1,1]> Range f SR RS TR Refa =)

3. Prove that 4

79 w=H @

-
tan-} Ji+x-vl-x =_11;__1_ms-1x' 1 <x<1
J1+x+41-x 4 2 75

28T MATH (5] . Contd.
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OR /G99
Show that | 4 \
wyad (@

12 1 4

. _ 163
Sin " —+¢co0s —+tan —=nr
13 S 13

4. [Express the following matrix as a sum of a symmetric and ska

~

symmetric matrix. \_4 |
3 3 -1
-2 -2 1
-4 -5 2

G A GReesl Ot Ffis Wi @b RFEn e ciaesr aees Bt
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2B 4
3 3 -1
-2 -2 1
-4 -5 2
OR /&3
3 -4 n 1+2n -4n _
lf = =
A [1 l}thenprovethatﬂ [ n l_zn]whcrenlsany
positive integer. 4
3 -4) mwamwha A=) T T oy <Ot
A= ' n  1-2n AT S
e AR
28T MATH [6]
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5. If .:'EQ‘{:’-!-‘1':,(?"':i =a?® find Ex? 4

2

dzy

Wi xSy = o, cors S e

’

OR / Q%3

If y=(tan_1x}2, show that (1+x2)2 d_"’y+2x(1+ xg)%_zzo..

d-x2
©

FERY 2 =
2 y={tan” )", oraedt @ 1+ x2) LY uoefiex?) Y20, <
dx dx =
=
:
6. State Mean value theorem and verify it for the following function: &
flx)=x? for xe[2,4]. 1+@§
o
TITA TAAMER Sfe ol SR St TR TS TAAMBR oS! “Rrst ;%
. o
flx)=x?, T xe[2,4] | =
OR / &y
Find the equation of all lines having slope 2 and being tain'gent to
the curve y+__2__=0. 4
x-3
y+—=75=0 TG AR s % SIS 2 (R HAA (@R T Shereal |
28T MATH [7] Contd.

http://www.assamboard.com



wod pIeoquiesse mmm//:dny

http://www.assamboard.com

7. Evaluate the following integrals :

Te IR WA Bferet

@ Jxllogx)*dx @ ;
OR / w23t

xdx
j‘(x— 1)2 (x +2)

nl2 L
(i1} Ifog stnxdx (1‘;5
0 .

OR /@9t

2
j]x3—x|dx ' 4
1

WO PIBOGUIBSSE MMM

8. Form the differential equation of the family of circles touching the
y-axis at origin, -h 4 )

y o3 3@ e i 41 38 AREEtR SRee AT S5 4 )

OR / G

Solve the differential equation sec? xtan ydx + sec? ytanx dy=0.

4
sec? xtanydx + sec? y tan x dy=0 9 HARFTIOA TR ez |

28T MATH [8]
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9. Solve the differential equation :

K

‘)

(xdy-ydx) ysin [%}=(ydx + xdy)xcos[

S SR FAFANOR T Tfered! .

(xdy-ydx) ysin (%)=@;dx + xdy)xcos(%)

wod preoquuesse mmm//:dpy

10. Find the area of the triangle with vertices (1, 1,2), (2,3,5) and
(1, 5, 5).
4B frgem MR @ (1, 1,2), (2, 3, 5) TR (1, 5, 5) T, FgedR Fi
Bferedl) .
OR / 9o
- - ~12 -
Prove that (&+b). (&+b}=|ﬁ]2+lbl , if and only if 4,b are
perpendicular, given @ =0, b=0. y’
; . -2 -
s a, (a+5). (a+b)=|al®+|b|” o oz & = b oRE=R T
rq, 3% a =0, b=0.
28T MATH (9] Contd.
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N
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Find ‘the shortest distance between the lines
F=(i+2j+k)sa(i-j+k) and

F:[Qf——-_;—k-:}+y{2i"+}+2k;)- 4
F:[f+2j‘+i€]+ﬁ.[fl-j’+JEJ R2IES —Lf)
F=(2:?—j~}EJ+y(2{+}+2F€J

(@41 [OrT Aree Huen @y Sfedl |

OR / Q9q

Find the direction cosines of the unit vector perpendicular to the
plane f.(ﬁf-3}~25€)+1=0 and passing through the origin. 4

T 92 A @R 7 (6i-3j-2k J+1=0 WOT FAME BT (TR
s Bferedl

A die is thrown twice and the sum of the numbers appearing is
observed to be 6. What is the conditional probability that the number
4 has appeared at least once ? 4

51 el v Rrse a1 28 Wia QUARFRCS (o[- A1 5E (e 6 (ol
e | S FHS GAR 4 FRAN! (IR FEAAF Sl fefn 7211
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OR / &3t

Bag | contains 3 red and 4 black balls while another Bag Il contains
5 red and 6 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 wa

drawn from Bag Il 4

WA (TS 351 I8 WA 451 T T TR W RO (WG 55t qg
60! AT I (R YT W5t 5 RANA 937 (AR 24 FR T HE
A A (RN A | T TS (WHR S|@ (IR TEiet AT 9

28T MATH [10]
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13. Solve the following system of equations by matrix method :

3x-2y+32=8
2x+y—z=1
4x-3y+2z=4

oS frll 3 AR e Aaford A 3 8

3x-2y+3z=8
2x+y—-z=1
4x-3y+2z=4

OR / @37

Show that
medl @

x x° Yy+z
2
Yy Yy z+x

2 = (y“z)(Z—X)(x—y)(x+y+z).
z z° x+y

http://www.assamboard.com

14. Find the intervals in which the function
f()ﬁ)=sin3x, xe[O, %J is

(i) increasing

(ii) decreasing.

& wmges Sf(x) = sin3x, xe[tf}, £:| T

2
(i) @ T ¢
(i) ZIANN R ?
28T MATH . | [11]
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OR / w9/
Find the maximum and minimum values, if any, of the following
function : 6
f(x)=sinx-cosx, 0<x<2r
R TR RS S SN WM, I g, Sfasal s
f(x)=sinx-cosx, 0<x<2r
Y 2 .
15. Evaluate j' (x —x]dx as the limit of a sum. 6
)

o

j4(x2-x)dx W O @I Al Rl et B w Tl

16. Find the area of the region enclosed by the parabola x2 =y, the

-

o
wod preoquuesse mmm//:dpy

line y=x+2 and x-axis.
Sfiqe 2=y, @A y=x+2 e x-THL Ao (TR A SEEH |

OR / o9

Find the area cf the region enclosed between the two circles :

x2+y2=4 and (x—2)2+y2=4. 6

28T MATH [12]
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X?eyt=4 WE (x-2Y+y?-4 4% qOI2 eI SragSHl cFaR B
Tferadi |

Find the vector equation of the plane passing through the

intersection of the planes F_(gf +2] - 3E)= 7, F-(Qf +5) + SE)z 9 anE:!

the point (2,1,3). @

F.2f +2j-3k)=7 WE 7.(2f +5]+3K)=0 TS THA FIRD FA X
oF (2,1,3) FE IEE AR ATSAEA (SF A1 Bferedi|

OR / 541

Find the equation of the plane which contains the line of intersection

of the planes F.(f+2}+3fé)—4=0, F.(Qf+}—!€)+5=0 and 1is

perpendicular to the plane F_(Sf +3)- 6E)+ 8=0.- 6

Fi+2j+3K)-4=0 OF F.(2{+j-k)+5=0 TS (IR IoREH I

QUG TCEA WE 7.(5] +3] - 6k )+ 8 = 0 AR SIS 4P| ST

e Bferedi|
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18. Solve the Linear Programming Problem graphically :

I A oom (@RS Rafi HeIGR smigE Tl ¢

Maximize and Minimize z=6x+ 3y

subject to 4x+y > 80
xX+5y > 115
3x+2y < 150

x20, y=20.

z=6x+3y ammﬂﬁﬁm%ﬁmﬁ

I 4x+y 2> 80
X+3Yy 115
150

x20,yz20.

>
3x+2y <

OR / T3t

Maximize and Minimize z =800x +1200y

subject to 3x+4y < 60

x+3y £ 30
xz20,y20.
z =800x +1200y 3 A% W AR 7= Tferea!
EIRAC :
3x+4y < 60
x+3y < 30
x20,y=20.
28T MATH [14]
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19. Find the variance of the number obtained on a'throw of an unbiased
die. | 6

SEArS] spofd Bl FeEa TR (o AROR e FdT w460 |

OR / @4t

A and B throw a die alternatively till one of them gets a ‘6’ e_md
wins the game. Find their respective probabilities of winning, if A
starts first. 6

A& B (@ 951 o Toa fige Giamts Hree 3@ 9 (O393R IS
6 M cuEen o foss o 5fF A I 4w AR TS FE (S8
(SETAR DA (WEvda R awhe FeiRe Sfed |

x
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