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Full Marks : 100
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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. 2-13 carry 4 marks each ............ccocevmmicnnnnss 4x12 = 48
Q. Nos. 14-20 carry 6 1ATKS @ACH ..o 6x7 = 42




Answer the following questions : 1x10=10

A STAI TEA WG ¢

(/a) State true or false :
TR WST G 8
Relation R in the set of population A of a town at a particular
time given by R ={(x,y): x is husband of y} is reflexive but
not symmetric.

GFD] A8 FAICY B! WZEA GERYR AZ6 A-(S @RS ATS
R={(x,y): x, y 3 e} M.WMQHH

(b) Write the condition of coplanarity of the lines r; = a, + 2@, and
Py = by + ub, .

@m Fl = al +)..62 \fﬁ( Fz = 5] + ”52 \Qa’?{. 1{5]\95]7;@ {Gm [@ia WI

(c) Given s={1,2,3,4}. Find /' (if exist) of the function f:s—s

6T W’ s={1,2,3,4} | f:5—>s @ iws
£=11,4) (2 3),(3,2) (4, 1) T=afa [ ' (3 ) @ 3]

1 2
d If A= , then find |2"A|, for some ne N.
s 4 2
1 2]
aw A= J,\a’litﬂ CA-CRITA nej‘i.’-\-‘-l?lW|2"A| (9 ¥4I
4 2
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(e) Find the second order derivative of the function log x with

respect to x.

X ANATF log x Toad (Fom el s @@ 34|

() Find the maximum value, if any, of the function f given by
f(x)=x* on [-2,1].
[-2,1] & f(x)=x* Temba sfFpam (I ) @ ]
{g) Leta-= ,+ 2j and b= 2i + j . Are the vectors a and b equal?
Explain.
@ e Goi+2) R b=2+j1a D (o3 W &0 O R

(h) Find the distance between the two planes 2x + 3y + 4z = 4 and
/

4x +6y+8z=12.

2x +3y+4z =4 G 4x+6y+8z=12 FAeH qHa @Y @ |

(i) If A is a non-singular square matrix of order 3x3 such that

ladj A| =36, find |A].

MW A 9B 3x3 TR 35 GNEFS T TS |adj A| = 36, TLA| A| 3 TR
@R A S

() Differentiate sin’x w.r.t. cos’x.

-

cos’ x ANATE sinzx oteow R
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Draw the graph of inverse trigonometric function f(x)=cos ' x.
2+(1+1)=4

ro

Also mention its range and domain.

sferams farEafion wem f(x)=cos ' x~93 (@Y WE ]| AF AT g2
QrEg TEd M| |
Or/ 999

Find the principal value of cos }(=1/2). Also evaluate

tan’l(ﬁ)—cot'l(— \/5)
cos™ (= 1/2) 370 T @ 1T tan” (V3)- cot ™ (- V3 ) W R W

2+2=4

~

3. Answer (i) and (i) or (a) and (b):
TR | (i) 9 (il) T (a) 93 (b) s

. 4x+3

Q) If f(-\')=6x_4, x#2/3, then show that (fo f)(x)=x for

all x=2/3. 2
4x+3

W S()=2mr, x# 23, OA ORl6 @ R x 2397 T
(fef)(x)=x1

(1) Find the slope of the tangent to the curve y=3x2—4x at
X = 4 . ’ 2
Y=3x"-4x WA x =4 RS B ~pfa ool GG |

Or / {4t

(@) Give examples of two functions SN > Zand g:Z - = such
that go f is injective but g is not injective, 2
TR [N > T R gL > I - R e e go [ I,
e g SmgwE 73
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(b) Find the approximate change in the volume V of a cube of side
x meters caused by increasing the side by 2%. 2

G951 g 2feft wifs x fom | wife 2% rera wirea V 2 Afeada ffa 2=

Find the points of discontinuity of the greatest integer function

defined by f(x)=[x], where [x] denotes the greatest integer less
4

than or equal to x.
e e TR @ f(x) = [x] WA (e R, T [x] TN 0
Y] A x-G7 TN R | T Rivarom e R @ F

Or / @3t

Find the value(s) of k so that the function fis continuous at x = 7[2,

kcos x

where f(x)=<¢7-2x’
3 , x=n/2

X # /2
4

x =7/2 FEre fweq SffRd E k-9% TN (@@ 32 qACS

kcos x
1(0)= —_7!—2)(’ X # rf2
3, x=na2

S. Evaluate:

o= Rz e

2
sz +1 i
x°-5x+6
Or / 9949
'] xdx
/01+sinx

. 43
conted.
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6. Find the area lying between the curve y2 =4x and linc y=2x

4

Y = 4x T @R y = 2x @AW SRIGS (B AW @R ]2
Or / Qo

The area between x = y2 and x =4 is divided into two equal parts
by the line x =a. Find the value of a. 4
x=y’ IT &R x =4 TRARI SRAZS (77 ' x = a FELA 40 FW

e ow IQ, LA -7 I [efa

/7. Write the order and degree (if defined) of the differential equation

2.\ 2
[d y] *(@—) +cos(%)+1=o.Verify that y=\/1+x2 is a

dx? )  \dx

dy = xy

solution of the differential equation dx 1oa2° 141+2=4

B A4 |
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Or / G4l

Find a particular solution of the following differential equation
satisfying the given condition : , 4

x(x2—l)i—z=l , y=0 when x=2

Sirp ore Tl S AR 2 6 firw B3 0! 0T T (R |

x(xz—l)%—‘l y=0 c&Nlle=2.

8. Show that the family of curves for which the slope of the tangent

2 Wl 2
. L. Xty
at any point (x, y) on it is 2xy S given by x? - y? = ex, where

c is an arbitrary constant. : 4

“ S - 2‘ 2
(rlIe (X 9G] A AR Q- 7Y (x, y) & i w2 xz‘y
Xy

7 TR AT A x% -y’ = ox, R ¢ < T s

Or / 993

d
Solve the differential equation (X + 3y2) Exg =y (y>0) 4

(x~3y2)%—=y (y > 0) waea it sagm a2
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Q

- .

Let5=l?+4j+2k:’ 5=3lr—2]1+7,é and E=2{—j*4E' Find a vector

d which is perpendicular to both @ and b and ¢d=15. 4

WX G=i+4j+2K, b=3i-2j+7k @R E=20-j+4k 1 d coHb
ad R b TorR TAR 79 932 6d - 15 Tdd @RI

10. Find the vector and the Cartesian equations of the lines that passeg

1.

through the origin and (5, -2, 3). !

TR e (S, -2, 3) R g e @ (o3a @ag FHER TR faefy
|
Or / W

Find the vector and Cartesian equations of the planes that pass

through the point (1, 0, - 2) and the normal to the plane is { + j-k

https://www.assamboard.com 4

FELETH (S 93 INHGT W (37 37 @A (1, 0, - 2) 9 g 7w e
WA [+ j-k (ST RO AT

Find the values of k so that the lines

l-x 7y-14 2z-3 7-7x _y-5 6-2
= = and = =

3 2k ) 3k 1 3 are at right angles.

4.

k3 TR g—— l-x_7y-14 2-3
B Sl ol s 3 2k 2

7-7x y-5 6-2
= = 19 79 27|
3k 1 3 « a
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12. An unbiased die 1s thrown twice. Let the event E be ‘even number
on the first throw’ and F the event ‘even number on the second

throw’. Check the independence of the events E and F. 4

90| RS “rn @R FUEel @ (1 ) 6 | gAw st 3o A oned
WA E 932 T ROwtel 3o 52y +nem WA F | E @2 F 3 Toaor oA

|

13. In answering a question on a multiple choice test, a student either

3
knows the answer or guesses. Let 2 be the probability that he

1
knows the .answer and 2 be the probability that he guesses.
Assuming that a student who guesses at the answer will be correct

1 .
with probability re What is the probability that the student knows

the answer given that he answered it correctly ? 4

72 7w @ AErHR UTed TG FACT 455 2Y 70 TR WA, 71 Z0F Geaid Tof

— 1

: 3
62 F2 | &1 Z Fafb TE T FIEl Z}m:wﬂmﬁc‘s (AR TR
TeTAR AATE (74 TG 57 Z6TR AT 3= 4T o7 FaAh TED! 37 T

SIEE (A (A TR @A O AIRA I 2

Or / q4qr

A coin is biased so that the head is 3 times as likely to occur as
tail. If the coin is tossed twice, find the probability distribution of

number of tails. 4

B! T8N THo5Jef TSR T B FIAE 9% (U7 3 G AP I3 T6 A1 7 2N
52 ALY AT 3B (718 |
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Answer 1) and (1) or (a) and (b):

TE | (i) 92 (i) QA (a) 932 (D)3

(i) 1If A and B are symmetric matrices of the same order, then
prove that AB is symmetric if and only if AB= BA. 4

A @22 B 9% @32 qiter s Ceres A (W16 (1 AB ¢ TS 3
I @2 Iz AB= BA.

() Construct a 2x1 matrix A whose elements are given by
1+1=2

a,=2i-j. Write A"
@D 2x 1 TR A 5197 99 AR Gl (6T AR a; = 20 - j, A G|

Or / 9l

x y X 6 4 X+y
(a) Given 3 = +
’ zZ w -1 2w zZ+w 3
Find the values of x, y, z and w.

(MSql Uy

3 = +
zZ w -1 2w zZ+w 3

X, Y, z 9 w-93 TR Fefy 39

(b Give example of 2x2 matrices A and B such that

AB =z BA -

A 9 B 2x2 (W33~ T4 wie AUTS AB 2 BA W
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1/3‘ If a b, care positive and unequal, show that the value of the

determinant 6
a b c
A=|b c . )
is negative.
c a b

A=|b ¢ a] ¥NEF|

Or / Q941

‘ K )
For the matrix A =L } find the numbers a and b such that
1

A’ +aA+bl =0 where Iand 0 respectively are identity matrix and

zero matrix of order 2x2. Also find A, 4+2=6

3 2

} Gl F0d G @R 40 a 9R b (1€ TS Al+saA+bl=0
(11

@AM [ R O TFCA 2%2 AR SCSH CIEEE Ga3 ) (1< | AT A =@
]I

= : Contd.
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16. Answer (i) and (it) or (a) and (b):
TR ] (i) G (i) FA (a) 932 (b)3

., dy
f) Find dx’ where

sinfy+cosxy=k, k is an arbitrary constant. 3

dy G186, (TTA sin2y+cosxy=k, kmﬂﬁﬁ@&W|

dx
. =cos ' x. find d’y in terms of y alone. 3
g I y=co , Zg

. d’
i y=cos™ x, T y- NG 2;';- (@ ¥
Or / @93y
o dy dy .

Find ax ( dx (A3 )2 4+2=6

(a) (cosx)’ =(cosy)*
m) X=a(0+sind)
y=a(l-cos@)
;7. Find the values of x for which y=x> (x-2)* is an increasing

function. : .6

x%mmmﬁamy”?(,{_g)’z Affs v T wae |
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Or | Q93

] S ' .
i how that the function given by f(x)=sinx is strictly

decreasing in (=/2, 7). 3
e @ f(x)=sinx 3@ @R @l (7/2, ) € 7CS FJFAW|

(i) A balloon, which always remains spherical on inflation, is

being inflated by pumping in 900 cubic centimetres of gas per
second. Find the rate at which the radius of the balloon

increases when the radius is 15 om. 3

GZD] (AR FANE iR ZE ATE| ofs GRate 900 W L AT
wm@aﬁtmm@qwﬁamz{ﬁsmq&mm«m
gmid 15 @AM

18. Evaluate : (any two)

W R @ e (- %5)

(i) I ‘\/ tan x
' SN xXcos x
1 2

i) [xe"dx

0
(i) [x (logx)’dx

}9. Find the area of the triangle with vertices A(1,1,2), B(2,3,5) and
Cc(1,5,5). 6

2% frsrem ARE@ TE A(LL2), B(2,3,5) ¥ C(L5,5) T
frgafoa FfE @ |
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Or /| @wo¥

(i)  For the given vectors G =2{ - j+2k and b=-i+ j-k, find the

unit vector in the direction of the vector @+ b. 2

G=2i-j+2k SR b=-{+j-k GRYD r6W AR G +b (TR
freficits v (33 @ =

(i) Show that the points A(-2,3,5), B(l,2,3) and C(7,0,-1)

are collinear. 4

M6 @A A(-2,3,5), B(1,2,3) S C(7,0,-1) B T ez

20. Solve graphically the following linear programming problems: 6
/
e fFaTea M tEfe engfis Tonla wmam w2 |

Maximize and minimize Z = x + 2y

subject to

x+2y 2100
2x-ys<0
2x+y <200
x,y20

Z=x+2y AR @32 FEE WM (IS TS

x+2y 2100
2x-y<0
2x +y <200
x,y20
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Or/ C

A merchant plans to sell two types of pcmonul computcrs—a desktop
model and a portable model that will cost Rs. 25,000 and
Rs. 40,000 respectively. He estimates that the total monthly demand
of computers will not exceed 250 units. Determine the number of
units of cach type of computers which the merchant should stock
o get maximum profit if he docs not want 1o invest more than

Rs. 70 lakhs and if his profit on the desktop model is Rs. 4,500
and on portable model is Rs. 5,000. 6

TR FEHNE (T 14 W A 53 AR s FRoE R
“faw ava TR ofeda v F@m 25,000 B W4 40,000 B4 1 (B4 srafas
fes1ot R ciferm u a waera RS 51 fRg 250 DAL SHEE T |
W IFMem 70 7 berete s REGE +f@n FRe @ie GErs A
T cAfFEmmen rafara «¥Bre WA A g FR 4,500 I A
5,000 B 3, (erz =fefam fearts Mo aama s sfami i %2 ¢




