Pre-Degree Examination 2017
Mathematics (Elective)
Time : 3 Hours Full Marks :80

Questions are of value as indicated in the margin
1. (a) @ @I 935 AT TSF WIS (Answer any one question): 2%x1=2
() T FF N 2o Folfi FAYeed ¢ @R N @16 R 9% fFace veers:
R={(a,b)eNxN : a+b=10}
R T¥H0 @ e o 4

In the set of Natural number N a relation R is defined of follows:
R={(a,b)e NxN : a+b=10}. Verify if R is transitive or not.

(i) =9 f<7 F9 (Evalute): sin™' [cos (%TED

(b) @ @l 935 AT TSF WIS (Answer any one question): 2x1=2
() 2x3 @R @ WEs A=]q, |17 0 A (i, /) O Tomrs T a, =L
1+
Determine a matrix A of order 2x3whose (i, j) th element is given by a; = l_] .
i+J

(i) A 9RB 6 @F7 9O @w I WGH @, | A|=—193R |B|=3,%R |34B| 97 I«
e 9 @ |A| 2 A DGR |
A and B are two square matrices of third order such that | A|=—1 and | B|=3. Find the
value of | 34B |where |A] is the determinant of Matrix A.

(c) @ Il forie 2THF ©6F WS (Answer any three questions): 2%3=6
log(1+ ax)—log(1—bx)

(i) o(x)=

wrFet x=0fre wEe I x=0 e o(x) WS W ©@ ¢(0) [ w9

log(1+ ax)—log(1—bx
o(x) = g(1+ax) —log(1 - bx)
X
becomes continuous at x = 0.

is discontinuous at x =0. Determine ¢(0)so that¢(x)

2
(i) y =4cos(5x) 2T M8 @, fo +25y=0.
2

For y =4cos(5x) show that, Z’ J

2
X
(iii) xy = 4 7S (2,2) Tqre =g sTliwRel ey w1

Find the equation of tangent of the Hyperbola xy =4 at (2,2).

+25y=0

n+l

(iv) J'x”dxzx 1+c,ﬂ@%n«ﬂamwww=@?naa &3 R W At
n-+
T TS 7

P.T.O.



(2)
xn+1

Write the value of n for which jx"dx =
n+l1

+ ¢ does not hold good? Find value of the

integral for this value of n.

) y:Q+LWWCﬁam 8 i@ fere |
“ (%)
dx
: : . . dy a
Write order and degree of the differential equation y = —+——.
“ [
dx
(Vi) f(x)=x" TS0 (FH TSACE IENF G2 (@I TS T ot
Find the interval in which the function f(x)=x’ is increasing and decreasing.
(d) @ et @35 2td e WIS (Answer any one question) : 2x1=2
() T G=3i+]-2k @32 b =i-3]+4kFq 76 7 (@A AN 95 AFTS AR
ofoe 27, o7 ISt CFaTa T 91

Determine the area of the parallelogram whose two adjacent sides are given by
G=30+]—2kandb =i -3 +4k.
(i) 9F*l @B SR ANed [dn @ @B (2,3,4) [Eerl @@ x+2y+4z=5%6"

ST |
Find the equation of a plane passing through the point (2,3,4) and parallel to the plane
x+2y+4z=5.
(e) @ @I =5 ATHF TEF We (Answer any one question): 2x1=2
1 1 1
(i) A 93 B @+ uf6 61 (@, P(A)=5, P(B):g UER P(A—B):g ©@ A € B €61
A T SQE@ B Toe 9603 ©F T8R! [T T4 1
1 1 1
A and B are two events such that P(A4) = > P(B)= 3 and P(A—-B)= 3 ; then find the
probability that among two events A and B, only B will occur.
(i) I @ faom [RereEa 56 2 NER TGS 8 (Wl T 1-87, ©id fasw o
BRI
Find the Binomial Distribution when the sum of its mean and Variance for five trials is
1-8.
2. (a) A @I 930 2TeF TEF WIS (Answer any one question): 4x1=4

() W1 9 N2 Tl MYemeed ¢ @32 N G R 57936 el sewre:
(a,b) € R = (a—-b) MG 3 a1 orey 1 mare @, N @G R 436 Trgene 795 |
Suppose R is a relation defined on the set of Natural number by (a,b) € R= (a—b)is
divisible by 3. Show that R is an equivalence relation on N .

(ii) N4 <9 (Solve):

sin”! (6x) +sin " (6+/3x) = —%



3)

(b) Ttea eMefea forITe Teq WS (Answer the following questions as directed): 4x2=8

2 3
(i) W& =4 A:{ | }W f(xX)=x*—4x+7 @8 @, f(A)=0 97 AR A’ &7 I

a2

2 3
LetAz[ | }md f(x)=x"—4x+7 show that f(A4)=0 ;hence find A°.

w24l (OR)
a b c
@48 @ (show that) |la—b b—c c—a|=a’ +b’ +c’ —3abc
b+c c+a a+b

(ii) AR 72 ANFAde WHH “wfors T4 F9 (Solve by Matrix-Method):

X+2y+z=7
x+3z=11
2x-3y=1
9T (OR)
b+c c+a a+b a b c
M8 @ (show that) |a+b b+c c+a|=21|c a b
c+a a+b b+c b ¢ a
(c) w7 eeflem fras @it Tex we (Answer the following questions as directed):

4x3=12
(i) 9 =rws f(x) e Fewre

X2 3 x <2
f(x)=
ax+b I x>2

x=2 R f(x) 8S C TRIIAFEIT 2, a 8 b @ WA 7y 77
A function f'(x) is defined as follows :

fx)=
ax+b when x>2
If f(x) is continuous and differentiable at x =2, then find a and b.

924l (OR)

x° when x<2

x = y" T, L e ==
dx

d
Find 2 for x* = v
X

(i) I 7 9 (Evaluate) : I sin”'(3x—4x’)dx [x* <]

S



“4)

94 (OR)
a8 @, (show that) J.SL -

fl+tanx 127

(ii1) 0L << (Solve) : Z =sin(x+ y)
X
w241l (OR)
ST €9 (Solve) : Z——y e ;y(0)=1.

(d) @ @It 9= Areq Teq WS (Answer any one question): 4x1=4

() NI G=4i+5]—k,b=i—4]+5k 992 ¢ =3{ + -k A aF9 @36 239 d fm
39 @M G @R b Towe W A @Rkd ¢ =21,
Suppose 5245+5}—/€,5=f—4}+5/€and E=3f+j—l€ , then find a vector d such
that d is perpendicular to both @ , b and d-¢=21.

(i) I G=i+3]j+k,b=2i—j—ka®R =2 +7]+3k (o37 T AT =T A &7
W ey w1
If three vectors 5=f+3j+/€,l;=2f
the value of A .

(e) @ Il 4= AT ©&F WS (Answer any one question):

[\)

- j —k and &= Ai + 7}' +3k are coplanar, then find

4x1=4
(i) FfE e Aewe TR Ibexdx @3 e e 91

b
Using definition of definite integral evaluate I e‘dx

a

(i) e e TRy Toe @fd s [dw 39

Evaluate using definite integral the sum of following series

1 1 1 1
Lt [—+—+ +---+—}

el n+l n+2 3n
() @ @ 935 2drdq TEF WS (Answer any one question): 4x1=4

(i) 9Fe G 4 A W 3 A ANy A T | Tl @ QI 2@ BTl T @2

o faeel s @, z2ifote =T 2iterz | 2Ffre @ AR T ATrz-9id T =7
Fd1

A man is known to speak the truth 3 out of 4 times. He throws a die and reports that it is a
six. Find the probability that it is actually a six.

(ii) A GO SFEM o1 X fasm [oIew @ GO B, AW NG 4 IR (SN 2 ©F
P(X >5) 97 W+ [y 391

A stochastic variable X follows a Binomial distribution with mean 4 and variance 2. Find
P(X > 3).



3. (a) @ @I @35 &ATA= TS WS (Answer any one question):

(1)

(i)

(b) A It 9fb &TH TS WIS (Answer any two questions):

)

5%1=5
a3 @ =ANT P @32 Q BfFe i vt s @itz | @@ A, B, C BfFe 3w foafs
fCroie ofs TR (@ @3B Besifres Awat ~fqes Fare 271 fren foqfba eifes
Hifenl IA@F 7, 6 GR 4 @FF AN @A P 8 Q I 9oF Aeifes Teoma I
9 @2 8 YT AT |

afs @ AN “ifeqzs 4F6 TN AFCS 2qE 24

TSl | ~ifqaza <35 (511 aF9)
IR A B C
P 16 10 15
Q 10 12 10

P @2 Q IFIM A &S fTraiite T© 4T ANA Gz Face 2@ O A2 =B
TN 2 ©lF @I RS (etANfy A 0T T

There is a factory located at each of two places, P and Q. From these locations a certain
commodity is delivered to each of the three depots situated at A, B and C. The weekly
requirement of the depots are respectively 7, 6 and 4 units of the commodity. Write the
production capacity of the factories at P and Q are 9 and 8 units of the commodity
respectively.

The cost of transportation per unit of the commodity is given below

To Cost (Rs/ unit)
A B C
From
P 16 10 15
Q 10 12 10

How many units should be transported from each factory to each depot in order that the
transportation cost is minimum? Formulate the above L.P.P. mathematically.

@forad R e afes aeerrEe i a9 f[dt T3

Find graphically the Maximum value of the objective function Z which is given below:
Maximize Z =3x + 10y

*SHTHTF (Subject to): x+3y <60, x+y>10, x>0 and y>0

5%2=10

(FeTefawsl &@Mel Using Calculus)

(i)

(i)

GG TIPS (FEICTR o & Gt 10 T4 G A Jfa 2= 1 @ IS T
AL 15 G GTR TZ0S CIFHBF IG BT CFATE ARIe T 29 ey T4

The volume of a spherical ballon is increasing at a rate 10 cm’/sec. Find the rate of change
of its surface area at a time when radius is 15 cm.

%a@%xmmﬁw@ﬁwﬁﬁwa@%ﬁ%em
X — X —

e ey w9

y:



(6)

Find equation of tangent and normal to the curve y = =7 at the point where it
(x=2)(x-3)
cuts x-axis.
(iii) (TNe @ (I W8 e food TIIRR (@ ATOCHA TGRS Tl I, O G I50wa |
Show that of all rectangles inscribed in a circle; the square has the maximum area.
(V) x=0,y=x €3 x+2y = 6 IFA foq5 2l Aa CF@d cFama fa T4

Find the area of the region bounded by the straight lines x =0, y = x and x+2y = 6.

(c) @ It @< 2tq ©eq WIS (Answer any one question): 5x1=5
(i) @B @A (3,4,5) TGN @2 b = (20 +2]—3k) @7 FSAA | TG @FF
@R ey a9l fef seat

A straight line passing through the point (3,4,5) and parallel to b = (i +2]A'—31€). Find
the equations of the straight line in vector and Cartesian form.

(ii) (2,1,—1) @ (—1, 3, 4) @ @R x-2y+4z=10 SERF AP AT TA(FS SR
TR ey 41

Find equation of the plane passing through the points (2, 1, -1), (-1, 3, 4) and perpendicular
to the plane x —2y+4z=10.

4. AT ATYT B8F S¢S A | (All questions are to be answered) : 1x10=10
Ty Teela Ty (AT A9 Teafs (a, b, c TR d) fo1eTe TR

[Choose the correct alternative (a, b, ¢ or d)]

(i) & FF QT Tom e TCRA C6 @32 Q G5 *° o fafqarat afwr @fb a*b:‘;_b

7l ALGES (q,b € Q) Q GG TS SoWIH 20d
(@)2 (b)3 (c)-2 (d)-3
Let Q be the set of rational number and ‘*’ be a binary operation on Q defined by

b
a*xb= a? ;Va,b € Q. Then identity element of Q is

(a) 2 (b) 3 (c) 2 (d) -3

(i) ™ sin”' x —cos_1x=%?{§l, O3 (a) XZ% (b) JCZ—i (©) X=£ (d) x

B
B 2 2

1 1

If sin” x—cos~ x=£ then
(a)x=% (b)X=—% (C)ng(d)x:—g

(iii) (a) A ={1, 2, 3, 4} TET A GG AL®® FHCHA A (a) 2'° (b) 2% (¢) 2* (d) 2*

If A={1, 2, 3, 4}, then number of relation define on set A is
(a)2'° (b) 2* (c)2* (d)2*



(7

(iv) I f(x)=x"+1 =7, 9@ (fo f) (x) 99 I 2@

If f(x)=x"+1 then the value of (f o f) (x) will be
(@ x*+2x"+2 b) x* +x7+1 (c) x* +2x* =2 (d) x* +2x +1
v) flx|x|dx¢1§ 19 (The value of) J-_zlx|x|dx is

7 3 5
3(b) — (c) = (d) =
(a) ()3(0)7()3
(vi) Z:—y—nyzx TR AN AAFA-GTF 26T
X

d
The integrating Factor of d_y —2xy=xis
x

(@) e (b) e (¢) e (d)e™
(Vi)W G =37+ ]2k @92 b =i+ 7] —3k (39 B I T T O A 4T W
Ifa=3+]— 2k and b =i + Aj— 3k are two perpendicular vectors then 4=
(@)3 (b) =3(c) 9 (d) -

(viii) (P @I FIEIF @PT2A o aw (l 1 lj 2 O @ ¢ @3 T

cC C ¢C

1
The direction cosines of a straight line are (— —,— |then the value of ¢
c'c’c

(a) + ( (b) +T © V2 (@) /3

(ix) 7.(+]—2k)=342 F- (2 =2] +k) =2 ©emba N4 (@1

(a) cos™ (@J (b) cos™' (é] (©) cos™ [@] (d) cos™ [g}

The angle between the planes 7.(i + J — 2l€) =3 and 7-(2i -2j + ]é) =2 is

(a) cos™' (%J (b) cos™ (?] (c) cos™ (g] (d) cos™ {g}



®)

(x) G0 TR 551 X «F F8I! [FOIe FItb @We 24 : Probability distribution of a variable

X are given bellow

X 0 |1 |2 13 |45 |6 |7
PX) |0 | K |2k|2k |3k |k |2k’ | 7k™+k

K @< 39 27 (The value of k will be)

1 1 1 1
— (b) = ~ @@ =
(61)10(13)7(0)5()2




