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Note : First 15 minutes are allotted for the candidates to read the question paper.
ferdar :
i) I ITIAL § A 47 TWIT# |
i) T T AT E |
iii) TTEH T & AT § v fow fegr mar § fF 39« f@aT qve
A S8 |
iv) TEIAT & 3 I G AThd & |

V) TOIH T H ART AT AT 3 ddh Hld AT5T |
vi) ST I T 3ATAT &T, I T qHT T 7q HIT |

Instructions :
i) There are in all nine questions in this question paper.
ii) All questions are compulsory.

iit) In the beginning of each question, the number of parts to be attempted has
been clearly mentioned.

iv) Marks allotted to the questions are indicated against them.
v) Start solving from the first question and proceed to solve till the last one.

vi) Do not waste your time over a question which you cannot solve.
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1. T | AT

1. Do all parts.

TWAF GUS FT el ([aFHeT a6 N9+ Iq-gieaar 7 fafaw |

Select the correct option of each part and write it on your answer book.

F) T FAT NN, f(z) = 22 g aya g, aa ®aT fa- (1)

(A) UHET U ASPTEH (B) Udhdl W] A= SH &l
(C) TaATUHE AL T A=ged (D) TgU& Ud A= e

a) If the function f : N — N is defined as f(z) = 22, then f is —

(A) One - one and on to (B) One - one but not on to
(C) Neither one — one nor on to (D) Many — one and on to

q) qTEdiad GATH & G=aF H qa9 R = {(a,b) : a < b} §ET IRHTINT
R, AT RE: (1)

(A) TIIT AT AT T S q & T8l
(B) T A GRIHE T GHHT T8l
(C)  HufEe o ST W] ST T8l
(D) T &, T 9T AT T & R q S

b) The relation R = {(a,b) : a < b*} is defined in the set of real numbers,
Then R 1s:

(A) Reflexive and symmetric but not transitive.
(B) Reflexive and transitive but not symmetric.
(C) Symmetric and transitive but not Reflexive.
(D) Not reflexive, not symmetric and not transitive.

) Tfe qfewr 5i — \j + 2k 30T 20 + 3 + 4k U TG I AT &, a7 A FT I

g (1)

(A) 3 B) 4 ) 6 (D) O

¢) If vectors 57 — )\5 + 2k and 2i + 3}' + 4k are perpendicular to each other,
then the value of A is :
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(A) 3 B) 4 ) 6 (D) 0

Er)arﬁfx—y:wg‘r,a“rj—iwrrﬁr%: (1)

(A 0 B = <o 1 (D) =

d
d) If x — y = m, then the value of d—y 1S :
x

(A) O B) = <o 1 (D) =

T) o AW F ek aETETE (1)
(A) (1,0,0) B (0,1,0) (©) (0,0,1) (D) (0,0,0)

e) Direction cosines of z axis are:

a4 (10,00 ® (0,1,00 (© (0,0,1) (D) (0,0,0)
2. ¥ |US AT |
2. Do all parts.

1

F) sin! (\/5) T H¥ I JT T | (1)

1
a) Find the principle value of sin~! [ — ).
) princip ()

) f;idagﬁqﬂ'ﬁﬁﬁﬁ?I (1)

1
b) Find the value of [, ~ d.
s

T) Ffewt o — 27 + 3k TUT 30 — 27 + k & T & R FTT FITAT | (1)
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c) Find the angle between vectors i — 2}' + 3k and 3i — 2}' + k.

) Ueh LT & o ST 2, — 1 6T — 28, AT S9! fad dETe = ST it |
(1)

d) Direction ratios of a line are 2, —1 and —2. Find the direction cosines of the

line.
¥) IfT P(A) = % P(B) = —aﬁTP(AmB — —% eﬁp( )§r|-cr
T | (D
e) If P(A) = 173 P(B) = % and P(ANB) = %, then find P (%)
3. T ®oe fIfSw |

3. Do All parts.

F) AR SR - RAUTg: R — RFAT HHI: f(2) = cosz TAT g(7) =
3% GIT IRITINE &, T gof TT fog T ST | 2)

a) If functions f : R — R and g : R — R are defined respectively as f(z) =
cos z and g(x) = 322, then find gof and fog.

r a r+a

@) G |y b oy + b| & AN JTT HIAT | (2)
zZ ¢ z+c

r a Tr+a
b) Find the value of the determinant |y b vy + b|.

z ¢ z+c

r+2, x#0
M) I AT () = X Og‘r,a‘rWW%szow
) T =

Had T&l & | (2)
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2 0
c) If f(x) = {31j t2ors 0 then prove that function is not continuous at
Y Tr =

) fa=g (1, 2, 3) A I[SAATEAT 9T AIEST 20+ 3 -+ 2/ & AAT=AL L@ & q1E9T
TIT AT FHIRLUT T T AT | (2)

d) Find the vector and Cartesian equations of a line which passes through the
point (1,2, 3) and parallel to the vector 2i + 37 + 2k.

4. ¥ Goe AT |
4. Do All parts.
dy 1+1?
) Wﬂﬁ]ﬁﬂr%:1+x2wwlqmam T T | 2)
dy 1+
a) Find the general solution of the differential equation &y _ Y :
dr 1+ 22
d2
E‘)?Jlﬁ‘y:5cosx—3sinx§‘,6ﬁ'ﬁ§ﬁﬁ'§ﬁ?d—ﬁ+yzo. @)
%y
b) If y = 5cosz — 3sinz, then prove that — T2 +y=0.

T) Gfewr i + 37 + 7k FTAES 72 — § + 8k T ILET 1T HITT | 2)

¢) Find the projection of vector i + 3j + 7k on vector 7i — 7+ 8k.

‘él‘)?alﬁ‘P(A):%,P( ) = @TP AUB) —%‘Eﬁ‘ﬂ'l‘i‘{qﬁ?AWB
A TeATU & | 2)
d) If P(A) = é, P(B) = % and P(AU B) = %, show that A and B are

independent events.

5. T |UE FIfWT |
UPBoardHub



5. Do all parts.

1 1 1 1
F) fag ST : tan~! s + tan ! -+ tan~! 3 +tan~ ! 5= (5)

1 1 1 1
a) Prove that tan™! =+ tan~! =+ tan ! 3+ tan ! <=

) IfT cosy = xcos(a + y) TIT cosa # +1 @‘Eﬁ‘ﬁ@‘ﬁﬁ'@ﬁ?% —

cos?(a +y)
sina

&)

d 2
b) If cosy = x cos(a + y) and cos a # +1, then prove that d_y = COS(,Q—er)
T sina

M) ATFA GHE (1 + 22) dy + 2y de = cotx de FTEARTATL  (5)

c) Solve the differential equation : (1 + 2?) dy + 2zy dx = cotx dx

) fre=fafaa st & = 2 = 100+3y AT faha & erfusaieer
FrferT | )

xr>0; y=>0; dx+3y<15; 2r+5y <10
d) Maximize, z = 10x + 3y by graphical method under the following con-

straints.
xr>0; y>0; dx+3y<15; 2x+5y <10

T) @R 7 = (14+2)+k)+M(i— ]+ k) 3MT7 = (20— — k) + (2 + ) +2k)

F 1T il AT g3 FTT AT | (5)
e) Find the shortest distance between the lines 7 = (i + 27 + k) 4+ A(t — J + k)
and

F=(20—j—k)+ (20 + 5+ 2k)

6. T |US FIfWT |
6. Do All parts.
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a b c
F) AU |a? b | FAT JIT ST | (5)
3

a® b ¢

a b c

a) Find the value of the determinant |a® b? c?
at v A3

T) Areqw fafer & f=r gt e & g frfsre | (8)
rT—y+22=7
3r+4y — bz = =5
20 —y+ 32 =12

b) Solve the following system of equations by using Matrix Method
r—y+22="7
3r+4y — bz = -5
20 —y + 3z =12

8. % Tdh |US HIT |

8. Do any one part.

F) g AT i R fae=ar & M & o=avra stfaaas S aa- & ao @l

o 2R
ﬁﬁ%%%laﬂ‘—rweﬂﬁmw AT | T AT | (8)
a) Prove that the height of cylinder of maximum volume inscribed in a sphere
of radius R 1s ﬁ Also find the maximum volume of the cylinder.
d
) Wm(x—y)£:x+2ngﬁ'§lﬁ?ﬁml (8)

d
b) Solve the differential equation (x — y)d—y =z + 2y
x

9. HIE TH @IS HITT |

9. Do any one part.
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F) foﬂ/Q log sin 2 da &T AT T FIMT | €))

a) Find the value of : foﬁ/ ? log sin x dz

) [ [Veotz + vtanz] dx AT & AT | (8)

b) Solve : [ [/cotz + v/tanz| dx
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