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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 a?s far as
practicable.

wareff emgya A Teel & B SR S

All questions are compulsory
gl ued a2 | |

General Instructions:
g e
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.
3 U-UF H 20 U ¥, O A @UE] — 31, § iR F # §¢| T T
Ggug — 3 H U B, [ ud 1 3ib @I ¢,
Gog — § H 12 YT ¢ o4 Uadd 4 3d B & a1

WUg — A H 7 YA & 99 UAd 6 AP FT B |

Use of calculator is not permitted. However, you may ask for logarithmic and statisfical tables, if

required.
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Section — A
Erg — I

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

Find the value of 3 % 5.

o9 AT & 2§ U fg—amemsy fham +, a*b= |a—b|[gRT

gRYTIT B ; A 3%5 & 99 ST BT |

Find the principal value of cos™* (—TD

cos‘l(%) DI = JH e DI |
Find the value of X and y, when :
2[)76 yEB]Jr ﬁ —;}] :[175 2]
X AT y BT A SId DINSY STdfd
; < -
2[; y—3]+ ﬁ §]2[175 Z]

cosp —sin®
sine® cos®

Find value of I

l cospd —sin@

sine® cos® |: T S PR -

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

b y=x —x D (645 (2,4) W W [T BT YU S DY

Find (§1T0 &Y ) =X

y =log(sin g)

6x~7
3x2—7x+5

Find the value of [

(1)

)

(1)

(1)

ey

(D

(H)
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AT ST BT ¢ [ —T— dx

3x2-7x+5

8. Find the vector of magnitude 8 in the direction of the vector (51 — jH2k) (1)
|ieE (51— j+2k) & QT AUTH 8 Il AfC I DHIfoq |
9. Find the projection of d@ = (41 + 4] — 10k) on the vactor b= (i-27 i 2k) | (1)

AT @ = (41 + 4f — 10k) BT AT b = (1-2] + 2k) W Y& T BT |

10.  If the direction cosines of the line (1)
X—=6 el VeED o Z=7
5 9 4
a2 = 2 = I g fom B w A
Section — B
Yrg — §
11. If £ R - Randg:R - R are given by f(x) = cos x and g(x) = 3x” (4)
Find fog and gof.

I £ R —» RO g:R = R, f(x)=cosx T g(x)=3x*ERI TRHTY =
fog TAT gof SITA HITY |

12.  Prove that (lia@ CAIIY %} : (4)
eyt —1( 2x )—t S B
an™x +tan” ) =tan” | T
13. Prove that (ﬁ%@ HIFTY ﬁﬁ) : 4)
o e o R - y |
z y+z+2x y =2(x+y+2z)3
z X Z4+x4+2y

R
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14.

e 1

16.

Or / 31141
Prove that (ﬁ?:_a’ Eﬁ'@l’(’ ﬁﬁ) :

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

=k’ 3y +k)

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

s fax+1, ifxs3
f(x)*{bx+3, if x >3

aTAT bd g BT FaY ST HIVT F§ Hoid

_fax+1,3kex <3 : _ :
) {bx+3,zr'fax Ly 195 x=3WR w8

1s continuous at x=3

If (Tfd) y=(sinx)*+sin” vx + then find (A1 ST BHI) %

Or / 31e7dT

If (@fd) x=+asit™*t | y=+acs ™t then show that (@ ﬁ@@ )

@ _ -y
dx X

(4)

y 4)

(4)

A balloon which always remains spherical has a variable radius. Fi}ipd the rate at

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

U TERT S EHRI T T8 8 W e e B | 36

(4)
IITA H

g & R BFS D AUE A DY 9 TER B AT fr=100m 2 |

Or / &TaT

Find the intervals in which the function f(x) = 4x’ -6x” — 72x + 30

|72]

(a) Strictly increasing (b) strictly decreasing
RIS ST BHIRTY FTTH B f(x) = 4x° -6x° — 72x + 30
(2) FFRER THE 81 (b) FRAOR B8 81

(4)
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17.

18.

19

20.

21.

22.

'Find the value of (T SITd SHIFSQ):

xX+2
Evaluate f s

A=l f x2+6x+5

Find (T BM0): [ ——a

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

Or / 31edT

Evaluate (STT<l fﬁrﬁw) 2 f e* (1—sinx) dx

1—cosx

f”/z sin*x

dx
0 sin%x+ cos*x

Find the unit vector perpendicular to each of the vectors (d’ + B) angd

(c‘i—B)where d=1+7+kb=1+2j+3k

~

(4)

(4)

(4)

4)

e (4 +b) iR (a—b)a? Uh & ofad Ubldh Hiayl HId | BIFTY

S d=1+j+k b= 1+2j+3k
Find the angle between the following places :
3Ix—-6y+2z=7
2Xx +2y-2z=35
(FrfeRaa FHdell & 91" BT ~I=9HI0 S1d DIy |

3x-6y+2z=7

2X+2y—-2z=5
Or / 31eId][

Find the distance of a point (2, 5, -3) from the plane 7. (6i — 313 IE) =4

fdg (2, 5, -3) T FAGA 7. (61— 37 +2k) = 4 ¥ A AT DIIT |
Let A and B be two independent events such that P(A) = 0.3, P(B)F 0.6
then find

i) P(A-B) (i1) P(4 - B)
(iii) P (A+B) (iv) P (A -B)

(4)

4)
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23.

24.

25.

AET A TT B &1 @A "eqy 39 UBR 8 fh P(A)=0.3, P(B

GIRSISREAISIN

(i) P(4-B) (if) P (A B)
(i) P(A+B) (iv) P (4 'B)
Or/31erar

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
3 U ® B § SUR ST i BT IR 8 BIF @I a1 Wi
AT &1 6 uge U IR aRER 3 SUR M © |

Section — C
grg — 9
Solve the system of linear equations using matrix method.

R AR Rl DI 37egE f9fdr 9 g o |

4x +3y+2z2=60

2x+4y +6z2=90
6x +2y +3z2=170

et / Or

Obtain the inverse of the matrix using elementary operations.

URfE FiEpaTet @ TENT gRT FrERReT SR BT SohT |

P el
=3 0 —5}
PN S §

Find the local maximum and minimum value of the given function:
U T ®elA &1 Sfas Ug [FfEs a1 S1d HIfog -

fix)=x"—6x*+9x + 15

A=

have a | (4)

5o ®, [fQ

(6)

(6)

(6)

Find the area intercepted by the straight line y = x from the parabol:ll x* =4y (6)

WRAAT x° =4y § A I y=x ERT B Y HNT B HFH

el |
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26.

28.

Or/ AT

2 .
Evaluate | o € dx as the limit of a sum.

INTHS B A & T4 7 [ e dx BT T AT BT |

Solve the differential equation :

N OS

ATFA ARIDHNU] B DITOTT ¢

d
X cas (X)—y= ycosz+ X
x/ dx 5%

3t / Or

Find general solution of the differential equation.

f3U U gdhe FHIGIU] BT ATTH 81 ST DHITOTT |
y dx — (x +2y") dy =0

Find the shortest distance between the lines:
Y @ € @ e g8 S AR |
F=14+7+x(2i—j+k)
and
F=2i4+j—k+uBi-5j+2k)

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

. . . . 3
that he will come by train, bus, Scooter or by car are respectively 7]

(6)

(6)

(6)
he probability
S
)’ 57 10

2 - . 1 1 1 )
ik The probabilities that he will be late are e or e, It he cpmes by train,

bus or scooter respectively but It he comes by Car, he will not be|late. when he

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

U Sfgex Bl U ARG Bl o@d AT & | fUod a9 &

s & 6 S9® ¢4, 99, \{qz\CQ?JTqu?E{GﬂﬁEﬁ‘J@WFQJWI

| (6)
BITER IR I8

ul | =

=
5w

=, a2 2 A 78 ¢, 9 A THER W A § 91 99D IR A A B
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29,

JerEar / 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.

(111) At most 5 Successes.

Llgrl 3 feg aR ¥ O W@ WP
T | A 9E R W AT AT SAD o W oM B a7 Wi B ?

cess. Find the

(6)

Th ORI 6 R Bdl Sl & | Jfe F9 I=] UTe Bl
UTRIGdT ST HIfoTY | ol -
(i) &6 5 FHAAT T & |

(i) PH & HH 5 THAAG YT & |
(iii) STF F 3AfH 5 AHAAT YT &7 |

Solve the following LPP graphically :
Minimize Z = 5x+10y
Subjectto x+2y <120
x+y= 60
x-2y= 0
X,y=0
I LPP &7 SMeidld gl fHared
JAEHTHIRERIT PN Z = 5x +10y
SEIED X +2y <120 |
x+y= 60
Xx-2y=0

X,y =0

T%oral © dl

(6)
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