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Mathematics

Full Marks - 100
Pass Marks — 33

Time - 3 Hours |
Candidates are required to give their answers in their own words %s far as

practicable. ﬁ
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All questions are compulsory
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General Instructions:

= g

The question paper consists of 29 questions divided into three sections — A, B and C.
Section — A Comprises 10 questions of 1 marks 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 statisi{.ical tables, if

. [
required. !
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Section — A
Wrg — I

Let * be a binary operation
on Z " defined by axb=|a — b|

Find the value of 3 * 5.

A9 AT 6 2* o v fg—amemy wfshar «,
ORHIYT & ; 7 3+5 BT H9 A PO |

Find the principal value of cos™?! (—Tz)

=1 j OO,
cos™ () 1 4= A T FIC

Find the value of x and y, when :
x 5 3 —4
2[7 y—3]+[1 )] |
\

X TAT y BT H9 S HITOTT STdid |
|

{8 s P

cos® —sin®
sine® cos®

:[175 2]

Find value of |

| cos @

sine @

Find the slope of the tangent to the curve y = x° — x at ( 2, 4)

IB y=x —x B &g (2,4) TR W @ B YIorm S B
Find (S X ) 2 |

y =log(sin ) |

6x—7

Find the value of [ T

dx

E1NU

R

(1)

(M

(1)

(1)

(M
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10.

5 9 4
-6 +5 -7 .
i@"s =y9 =Z4 &1 fiF BISue 3 ST |
Section — B
Ygrg — ¢

11.

12.

13.

WWW f 6X—7

3x%2-7x+5

Find the vector of magnitude 8 in the direction of the vector (51 — H;IZIQ)
=T (51— j+2k) & IrIf HUih 8 aTell A Sa Hifory |

Find the projection of @ = (41 + 4j — 10k) on the vector b= (1-27 f 2k)

(1)

(1)

A d = (41 + 47 — 10k) T AR b = (1-2] + 2k) W v&T $1T AT |

If the direction cosines of the line

If fR > Randg:R — R are given by f(X) = cos x and g(x) = 3x23
Find fog and gof. |

(1)

4)

I £ R > RTAT g: R - R, f(x) = cos x AT g(x) = 3x° gmtﬂ?wrfﬁa €|

fog TAT gof SITA HISTY |

Prove that (ﬁ-l@ GAINIY ﬁﬁ) :

L —1( 2x )-—t aeRk e

an~"x + tan™* {7 = tan T 32

Prove that (Rig PITT )

b e it e x y
z y+z+2x y =2(x+y+2z)°3
Z X Z+x+2y

Y

(4)

(4)
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14.

15.

16.

Or / erdT

Prove that (ﬁﬁ GAINIY ﬁﬁ) :

y+k y y
y y+k y
y y y+k

=k’ By +k)

Find the relationship between a and b so that the function f defined Hly

oo _fax+1, ifx<3, : _
f(x)~{bx +3 iFx>3 is continuous at x=3

aTAT bd d1d BT Fae T BT 36 Hoid

+ 1, <3 : .
f(x)={§;‘+3,“f;x 3, Ry x=3W w2
If (@) y = (sinx)* +sin” VX + then find (@7 ST HIA) %

Or / 37141

If (@f€) x=+vasin™t |, y=1acs™t then show that (a7 fagr5T &)

oy _ =¥
dx X

(4)

(4)

(4)

A balloon which always remains spherical has a variable radius. Fijd the rate at

which its volume is increasing with radius when the radius is 10cm,

U eI I FHE Ml IEd § R o vEd B | g

Or / 3114

[72]

Find the intervals in which the function f(x) = 4x> -6x* — 72x + 30 i
(a) Strictly increasing (b) strictly decreasing |
IIRTA 1A DI FFTH BT fi(x) = 4x° -6x° — 72x + 30
(a) FRTR =\ 81 (b) FROR g™ 81

(4)

IR
af &1 <= BT @ A T T o TER BT fr=100m E |

(4)
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17.

18.

19.

20.

21.

22.

x+2
2x%2+6x+5

il . fx2+6x+5
Find (ST IR0 [ ——a—dx

(x2+1)(x2%2+3)

Or / 31edT

Evaluate (ST BIfTQ) f e* (l—sinx) dx

1—cosx

Evaluate f

Find the value of (ATH SITd Eﬁl‘ﬁr{(’)

J-”/z sin*x ot |

0 sin%x+ cos?*x

Find the unit vector perpendicular to each of the vectors (d + B) aniri
|

(&—B)Where d=1+j+kb=1+2j+3k |

|fewr (@ +b) iR (a—-b)a% S b THEad Ubid ??W BN

—

S d=1i+j+k,b=1+2]+3k
Find the angle between the following places : |
Ix -6y +2z=7 |
2x +2y-2z=5 |
(FrreforRad Fadell & 9= BT =I=ThIvT SiTd DIy | |
3x-6y+2z=7
2X+2y—-2z=5

Or / 31211 |

Find the distance of a point (2, 5, -3) from the plane 7. (6i — 3]+ IE)

g (2, 5,-3) BT A 7 (61— 37 +2k) =4 ¥ A T a%”ﬁml
Let A and B be two independent events such that P(A) = 0.3, P(B) I 0.6

then find |
i) P(A:'B) (ii) P(4 - B) |
(iii) P (A+B) (iv) P (A -B)

(4)

(4)

(4)

)

(4)

(4)

Page 5 of 8




23

24.

235.

AT A TN B &1 W "l $9 YBR & 1 P(A) = 0.3, P(B)

SIBSIGECISIN
G P(4-B) @)  P(A-B) |
(iii) P (4+B) (iv) P (A -B)

Or/3rerar

Find the probability that the numbers appeared in throwing two dice

sum 8 if it is known that on the first die the number 3 always appear!

a‘rtrﬂﬁa%tﬁiﬁﬁwaﬂt{mﬁmaﬁsgﬁaﬁwm
HTeH 81 {$ Ugel U TR X163 SR 37T 2 |

Section — C
Yrg — 9

Solve the system of linear equations using matrix method.
T FHTART EHl BT s A 9 ' B |

4x +3y+2z=60

2x+ 4y +6z2=90
6x +2y +3z2=70

3gdr / Or

Obtain the inverse of the matrix using elementary operations.

have a

5T B,

(4)

(6)

(6)

TR Hihars ® wAN gRI Rad STeE &1 gohd Fd BT -

A:

| R
=3 =5
2 5 0

Find the local maximum and minimum value of the given function:|
U U o &1 Sftas g MfEs 79 51 ST ¢
fix) =x" - 6x> +9x + 15

Find the area intercepted by the straight line y = x from the parabolg x* = 4

Wx2=4y®w%@1y=xmzﬁé§qmmm'

P

T |

(6)

y (6)
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26.

28.

Or/ 3AJqT
Evaluate | 02 e” dx as the limit of a sum.
ANTHS BN A & T F [Ze* dy BT A9 1T FINY |

Solve the differential equation :

AThH FHIBRT B BT
y\ay _ y
xcos(x)dx—ycosx+x |
AT / Or |

Find general solution of the differential equation.

feu U eradme TR BT @UE T o PHITT |
y dx — (x +2y%) dy =0

Find the shortest distance between the lines:
G B 9 B gHAaH g8 o ST |
F=1+74+x2i—j+k)
and
7= 204+]—k+pu3t-5/+2k)

A doctor is to visit a patient. From past experience, it is known that

. . . : &
that he will come by train, bus, Scooter or by car are respectively "

2 , 11 1 |
T The probabilities that he will be late are 23 107 TR It he c
bus or scooter respectively but It he comes by Car, he will not be

arrives he is late. What is the probability that he has come by train? |

TH AR B UF FIS B 2w 9 2 | e g B

L

T
[S2 0 Y

late. w

BITETN

9 T [ 99 29, 99, Wer 91 R ¥ I @ RIS e

=, dR2 2 AR T8 ¢, 99 A WX F AT & A 9D

RT3

Pa

4 zle A
3}

(6)

(6)

(6)

he probability

1
S~ arnd
10

pmes by train,

hen he
(6)
Jg
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U | IS 98 S} W AT 1 SHD ¢ 9 A B a7 Ui
\
el / Or |

A die is thrown 6 times. It “getting an even number” is a suc
probability of getting. |
(1) exactly 5 successes. |
(i1) At least 5 Successes.
|
\

(iii) At most 5 Successes.

cess. F

" e

ind the
(6)

Uph U] 6 §N bl Ol 8| Jg FH &1 UTd Bl
uTRIGdT SITd HIfoTd | 9

(i) ST 5 AHAAG T 7 |

(i) P9 & HH 5 THAAQ U = |
(iii) 31fer < IfH 5 AHAATY W o |

Solve the following LPP graphically :
Minimize Z =5x+10y
Subjectto x+2y <120

x+y= 60

x-2y= 0

Xx,y=0
f=ifha LPP &1 oMoy &1 el
AFHTHIHIT BN : Z = 5x +10y
SEIED x +2y <120

x+ty= 60

x-2y= 0

X,y=0

1theld

g dl

(6)
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