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General Instructions —
1) First 15 minutes are allotted for the candidates to read the question paper.
11) There are in all nine questions in this question paper.
iii) All questions are compulsory.

1v) In the beginning of each question, the number of parts to be attempted are
clearly mentioned.

v) Marks allotted to the questions are indicated against them.

vi) Start solving from the first question and proceed to solve till the last one. Do
not waste your time over a question you cannot solve.
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1. T T |US RITST | TAF @US & Gal [qhed AR q=T Ia-gheaar
7 fafeaT)

1. Do all parts. Select the correct option of each part and write it on your
answer book.

F) T A = {1,2,3} &T, AT 194 (1, 2) aTer qogar ga4t dwraemrs | (1)

A 1 @B 2
© 3 (D) 4

a) If A = {1,2,3}, then the number of equivalence relation for (1,2) is :

A) 1 B 2
< 3 (D) 4

q) flr)=2° Ve cZETTRA f:Z — ZFATE : (1)

(A) IT=ZEH

(B) T @T Uehdhl AT T &T SAT=I1ar
(C) Uhehl Wi ATSTET &l

(D) FEUHEAT

b) The function defined by f : Z — Z, f(z) =23 Va € Zis:

(A) Onto

(B) Neither one one nor onto.
(C)  One one but not onto

(D) Many one

M) sin(tan~' ), |2| < 1FTATTE : (1)
A B) ——
V1 — 22 V1 — 22
1 x
(®)

D
V14 a2 D) V1+ 22

1

c) The value of sin(tan™" ), |z| < Lis:
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A

(A) T (B) s
1 x

C

© V14 22 V14 22

T) A = [aij]mxn TF T AHR &, TS

(A) m<n (B) m>n

(C) m=n (D) STHTAESTE"

(d) A = [aij]mxn is square matrix, if :

(A) m<n (B m>n
C) m=n (D) None of these

T) [wcosxdr FTATER :

(A) cosx+xsinz +c
(B) xsinz+c
(C) xcosx+c
(D) sinx+ xzcosx +c

e) The value of [ zcosx dx is -

(A) cosx+xsinz +c
(B) xsinz+c
(C) xcosx+c
(D) sinx+ xcosx + ¢

2. T¥T |US FHITAT
2. Do all parts :

F) [ (x+ 1) de FTHE FEAITC

a) Find the value of [ jll(a: +1)dx
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) Weﬁw:c;i—z+2y:x2 (z # 0) & LF. T Hfera | (1)

d
b) Find the integrating factor of the differential equation :z:d—y +2y = 2% (z #
x
0)

T) AW (i + j) TR (0 — j) T AT JOG@ AT | (1)
¢) Find the projection of vector (i — j) on vector (i + 7)

) IfT P(A) = % P(B) = %@',Eﬁ‘P(fHB) FT A JTa T | (1)
d) If P(A) = %, P(B) = %, then find the value of P(A|B).

T) X = {1,2,3}TITY = {a,b} &N, AT X T Y T A hl GAT JTA

FrfT )
e) X ={1,2,3} and Y = {a, b}, then find the number of functions from X
toY.
3. T |US FAIfAT
3. Do All parts :
1 T :
&) tan (m) 2| < o F T A T H fafqw) (2)

a) Write tan™! (ﬁ) , |x| < a in simplest form.
az—z

o) afe A = [1 2 3]aruTB: [_31 -1 3]%‘,@‘(2A—B)WH‘H‘§|‘I’C|‘

2 31 0 2
FISTT | 2)
12 3 3 —1 3
b) If A= {2 5 1] and B = [_1 0 2] then find the value of (24 — B).
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M) g FTTT: 3cos™ o = cos™!(4a® — 3w), x € B, 1} (2)

1
¢) Prove that 3cos™! x = cos™! (423 — 3x), x € [5, 1]

T) eSO FTIET sin’ & AT ATHAT AT | 2)

2 cos T

d) Differentiate the function sin® x with respect to the function e

4. T §US HIAT |
4. Do All parts :

F) Mg AT R W& FAT f(2) = 32 + 17TTIAN R | 2)

a) Prove that the given function f(z) = 3z + 17 is increasing on R.

AT f R - RTIT g : R — RIT AT SH TEE & [ f(z) = cosz
TAT g(x) = 322 &, AT fog T &ITTT | (2)

() If f: R — Rand g : R — R be functions such that f(z) = cosz and
g(z) = 322, then find fog.

2

d 1
m Wﬂﬁ]ﬂw%:li%wwmmsm T ST | (2)
d 1+ >
c) Find the general solution of the differential equation @ _ "ty .
de 1+ 22

) &7 TqE®T @ 2T b & TRATT J1a FIAT, I g7 TRATT G807 & =07
ﬁ%ﬁ?ﬁﬂ%ﬁﬂ‘ﬁﬂﬁﬁﬂw%% 2)

d) Find the magnitude of the vectors @ and b, if having equal magnitudes and

angle 60° between them and scalar product 5
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5. T §Ue AT

S. Do all parts :

F) TETHAC 7 = i + 2j — 4k + \(2i + 3 + 6k) ToT
7 =30+ 3) — 5k + (21 + 35 + 6k) & T ~IAAT g2 JTT AITAT | (5)

(A) Find the shortest distance between the lines ¥ = 1 +2] — 4k +\(2i 43 +6k)
and
P =30+ 3] — 5k + u(2i + 35 + 6k)

d
T) ITTFT THFIT log <£> = 32 + 4y FT ATTH & TAFAT| (5)

d
b) Find the general solution of the differential equation log (d—y> = 3z + 4y.
x

M) TWEC & fa=g=at (1, —1,2) 3% (3,4, —2) & &1 AT L@ fawgstt
(0,3,2) TF (3,5,6) § SAHATAT L6T 9 A & | (5)

¢) Show that the line passing through the points (1, —1,2) and (3,4, —2) is
perpendicular to the line passing through the points (0, 3,2) and (3,5, 6).

4 =2

T AT | ()

d) If A= [i :g] and [ = [é ﬂ and A2 = KA — 21, then find the value

of K.

) TT A = [3 _QIH"JTI: [(1) ?]Q?‘AQ:KA—2I@‘,Eﬁ‘KWWH‘

T) g AT fdE e f(2) = ';CSinE’ x%gmwﬁ‘qrﬁ—cr@qa—cr
Y :L.:

AT | (5)

r?sin—, x#0
T

0, x =0

e) Prove that the function defined by f(z) = is continuous.
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6. T |UL HITTT |
6. Do All parts :

#) 3 cm fqe=aT & us g1 foeF &7 W ffT ST § | TET & @R
AT [qe=aT 0.05 cm/s T & 9 W&l & | 98 &€ J0d Aare, reer

THET G heT 9¢ W&l &7, T9 S9! [q7saT 3.2 cm & | (5)

a) A circular disc having radius 3 cm is warmed and due to expansion its radius
1s increasing at the rate 0.05 cm/s. Find the increasing rate of its area when
its radius is 3.2 cm.

) =T St & ST, YR R G ST #T T ST (5)
r+2y > 10
dr+4y <24
r>0,y>0

Z = 200z + 500y & =TT A AAE T fafer & ST S |

b) Find the minimum value of linear programming problem Z = 200z + 500y
under the following constraints :
x + 2y > 10
3r+4y <24
x > 0, y > 0 by graphical method.

) U 919 &l &7 T ISIAT TGT AL e S A=A &7 T 6 TE9T 34T |
HT 4 & FaH Udh a1 [Tahe 81 dl A e s QR ST Ity |
(5)

c) A die is thrown twice and found that the sum of the numbers 6. Find the
conditional probability of getting number 4 minimum one time.

+ CFfEwt @, b TT ¢ AT TET FRIEAT 7 | (5)

d) If vectors a, 5, ¢ are mutually perpendicular and having equal magnitude,
then show that the vector @ + b + ¢ is equally inclined to the vectors @, b, C.
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) T 22 4 y? = r2 FT HACHA JTT AT | (5)

e) Find the area of the circle 2% + y? = r2.

7. FE TH GUS HITT |
7. Do any one part :
2 =3 5
F)AMA=|3 2 —4|&nar A" Ja&fT (8)
1 1 -2
2 -3 5
a)If A= |3 2 —4]| thenfind A~ 1.
1 1 -2
q) GHIRT FHRrr (8)

20+ 3y +32=295
rT—2y+z2z=-4
3r—y—22=3

HT A7 fafer § g7 At |

b) Solve the system of Linear Equations by Matrix Method

20+ 3y +32=5
T —2y+z=—-4
3r —y—22=3

8. A TH QUS ST |

8. Do any one part :

F) g FINT fd & o & Siavq G897 a6 T8 aTd dd g 1T Joi-
Fr fqe=ar wig &f faesaT & smdr grar a7 | (8)

a) Prove that the radius of the largest (maximum surface area) right circular
cylinder that can be inscribed in a cone is half of the radius of the cone.

o) fow/2 log sin 2 dz &T AT JTd AT | (8)
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b) Evaluate : foﬂ/ *logsin z dz

9. FIE TH QUS HIT |

9. Do any one part :

a2 cos? x + b2 sin®

T d
a) Find the value of fo L ar

a2 cos? x + b2 sin®

afe . d? d

o) y:Sin_lx%—’(—-ﬁ-Wﬁ;(l_x2)d_xz_$£:O )
d’y  dy

b) If y = sin" " x, then show that (1 — x )dx2 T 0
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