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Note : First 15 minutes are allotted for the candidates to read the question paper.
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Instructions :

1) There are in all nine questions in this question paper.
1) All questions are compulsory.

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

1v) 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. fr=iferfaa & |/ust & g fIfaq -

e faaeT FaaC AT ITX Iieaar & fafeT

d
F) et EAE
dx
A eV=e"+c B) ef+eV=c

D)

et +eV=cl

1 1
D 1
V14 a2 ) V1 — 22

) sin(tan~' z), |z| < 1 TOETE
A —— =
V1422 V1—2a?
T) AT e f(r) = 2% — 4o + 6 F & ToAd THAA &, 7
A)  (2,10) B) (2,0)
C)  (—2,00) D) (0,00) 1

T) FAT f(z) =2z, 2 € RE

A)
®)

Thahl AT ST=S e T8l
FgH U4 A=JeH

%) FfT 3P(A) = P(B) = % Td P(A|B)

20
39

16
39

11

A -
) 39

B) O)

1. Do all the parts of the following :

D)

B) Ul UF A=rah

D) S EUS A A= e A&l 1

%,H?I‘P(AUB)@TIT

14
— 1
39

Select the correct alternative of each part and write in your answer-

book :

d
a) The solution of d_y = "tV is
x
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A e¥V=e"+c B) e"4+eV=c¢
C) e"—e¥V=c D) e?4+e?V=cl

b) sin(tan~! z),

x| < 1isequal to

x x 1 1
A B C D 1
: V14 22 : V1— a2 ) V14 a2 : V1 — 22
¢) Interval in which the given function f(z) = 2? — 4x + 6 is increasing, is
A)  (2,10) B) (2,00)
C) (-2, 00) D) (0,00) 1
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d) The function f(x) = 2z, z € Ris
A) one-one but not onto B) one-one and onto

C) many-one and onto D) many-one but not onto 1

e) If 3P(A) = P(B) = o and P(A/B) = %, then P(A U B) will be

13
20 16 11 14
A) — B) — — D) —1
) 39 ) 39 © 39 ) 39

2. frrfefaa &t @ st & r gt 9T

F)IAEf:R - RTITg: R — REAT AN f(x) = cosz THIT g(x) =

3% gT IRITINE & aT gof T &ITaTT | 1
q) qfT T @7 7,y TAT 2-3T&T & I TcHS [SUT & G HE9: 90°, 60°
T 30° T AT AT & AT (G- ETET (FIAT) FTA ST | 1
M) tan~! /3 — sec™!(—2) & AW FTT AT | 1
o) FHTEAT [ 2° tan(22 + 2) dx FT H FT AT | 1
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¥) gfs ¢ U ATE Giesr & 20 (£ — @) - (£ 4 @) = 12, 3T | 2| T ST |
1

2. Do all the parts of the following :

a) If the function f : R — R and g : R — R are defined by f(z) = cosx and
g(z) = 327 respectively, find gof. 1

b) If a line makes 90°, 60° and 30° with x, y and z-axes in the positive direction

respectively, then find direction cosines. 1
¢) Find the value of tan~' /3 — sec™!(—2). 1
d) Find the value of the integral [ 2 tan(z® 4 2) dx. 1
e) If for a unit vector a@, (¥ — @) - (¥ + @) = 12, then find |Z|. 1

3. frrfefaa &t @t &r gt 9T
F) AT @ =2+ ) +3k3MTb =30+ 57 — 2kaT|@ x b| T HIFTTI 2

H)I%@Wﬁn‘f R - {z €R:-1<az< 1}F&E fla) =

1+|x|, z € R gRT IRATINT wei Tl & | 2
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a b c

) g0 b ¢ o A TG AT | 2
c a b

o) TfT P(A) = 173 P(B):%WP(AHB)_E,EFI‘P(AUB)W

P(A/B) & | JTT AT | 2

3. Do all the parts of the following :
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a) If @=2i + j + 3kand b = 3i + 5; — 2k, then find |@ x b]. 2

b) Prove that f : R — {z € R : —1 < x < 1} defined by f(z) =

2
‘ , x € R is one-one. 2
1+ |z
a b c
¢) Find the value of the determinant |b ¢ al. 2
c a b
7 9 4
d) If P(A) = B P(B) = E and P(AN B) = 3 then find the value of
P(AUB) and P(A/B). 2
4, fr=fafaa & qvet @ g fif9Q
~ r—1 y—2 z—3
#) a5 (1,2, 3) & S aTeAT a7 LT =3 - & FHTT
THT T GHIRIIT JT AITAT | 2

T g AT fE f(z) = |z — 1], z2€R z=]1TWHaRATTRI&1 2

2
TI')qﬁy:sin_lx,ﬁfﬁﬁiﬁﬁ@%(l—x?)%—x%:0| 2
T) ATRA GHE ydr — (v + 2y°) dy = 0 & EA &HITAT | 2
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4. Do all the parts of the following :

a) Find the equation of a line passing through point (1,2, 3) and parallel to the
r—1 y—2 2z-3
= = : 2

li =
ine 5 3 1

b) Prove that f(x) = |z — 1|, =z € R is not differentiable at = = 1. 2
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d*y  dy

¢) If y = sin"! , then prove that (1 — )dx2 T = 0. 2

d) Solve the differential equation y dx — (z + 2y?) dy = 0. 2
5. fr=iforfaa & |vet & g fIfAQ

F) T AT @, b 3T CART afasr 59 T & & |a] = i =5

aﬁT%‘vl’ﬁ‘ﬁ‘wthch AT &7 GO & TR T AT % Eﬁ‘!a+b+5\
T HFT |

q) AT (A gRTSEsT ®AT Z = 5+ 10y T TTahaq a1 =t

;AT & HATIT FTA HITAT

r+2y <120, z+y>60, z—2y>0, x>0, y=>0.

5
M A& fFE A & AT
~A@r=22), T2 <O
f(x){élx—i—l, ez >0
T TR FeAT 2 = 0 W Haa & 2 5

) =l faegeilt A, B, C 30T D & feafe afesr ®7w9r: i+ j + k, 2 + 5j,
3142 — 3k 3T — 6] — k&, qr @l ABTUT C D & T4 &7 ST 7T

Fifaw | g FfU R AB IR CD & & | 5
=) T FRTTR Flz) = 4s1n:(:2 _|_2fO;: cos:va_ i ——
f(z) F=a7 a9\ = 08 gTEAET | | 5
324(CX) 6

5. Do all parts of the following :
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a) Suppose that @, b and & are three vectors so that |@| = 3, |b| = 4, |d] = 5,
and each of them is perpendicular to the sum of other two vectors, then find

@+ b+ 4. 5

b) Find the maximum value of the objective function Z = 5x+ 10y by graphical
method under the following constraints :

r+2y <120, z+y>60, z—2y>0, x>0, y=>0.

5
c) For what value of )\, the function defined by
Ma? —2z), ifz <0
f(z) = .
4o + 1, ifx>0
1s continuous at x = 0 ? 5

d) If the p0s1t10n vectors of pomts A, B,C and D are respectively i+ 7+ k,
2+ 57,31+ 2] — 3k and  — 65 — , then find the angle between the line
AB and C'D. Prove that AB and C'D are collinear. 5

4sinx — 2x — x CcOST

e) Find the interval at which the function f(x) givenby f(z) =

2+cosw
1s strictly increasing and decreasing. 5
6. frferfaa O |vet & g FifTT
1 2 3
F) AT A= |3 —2 1| gr,argwisu f@ A® — 234 — 401 =01 5
4 2 1

E?%@ﬁﬁqﬁvﬁAﬁRmeﬂmﬂw%éhunBﬁﬁmmmn$
& & & rEdar {1 — P B')} &0 |

M) g FST e s r farsar & et & iara tfadas sgaT & dagiy
s A L E 5
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T) x=0Ud 2 = 2r AT T&HT y = sin 2 & (oL &AL FT AR JTT AITAT |
5

3/2

%) [ |zsin7r|ds F A TG AT | 5
-1

7 324(CX)

6. Do all the parts of the following :

2
—2
2

a) If A = , then show that A% — 234 — 401 = 0. 5

O I
— = W

b) Prove that if A and B are independent events, then the probability of hap-

pening of at least one of them in A or B is [l — P(A")P(B’)]. 5

c) Prove that the height of a right circular cone with maximum volume inscribed
4

in a sphere of radius 7 is % 5

d) Find the area of region surrounded by x = 0 and x = 27 and curve y =
sin . 5

3/2
e) Find the value of [ |z sin7x|dz. 5
21

7. frfefaa 7 & f&T oa @ve & g7 fIfST :

I B TLE R [em—

DI &ITT & OD — AB = 08T 8
w) Fetefad aiiaor e & Aregg fafa & & ST
2,3, 10
x Yy oz
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6

Yy

9 20
_|__

Yy

7. Do any one part of the following :

2 -1 B = [5 2],0: [2 5].FindthematrixD

a) Suppose that A = L - 4 a2 g
so that CD — AB = 0. 8
b) Solve the following system of equations by matrix method :
2 3 10
_ -+ — = 4
x Yy oz
4 6 5
T |
r Yy z
6 9 20
412 9
x Yy oz
8
8
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8. frferfaa & & f/dT U& |US & g7 AT :
&) AT HITT fF FAT y = A’ cos 4o + Be® sindx, T&T A, B =g,
2

. - d d
T E, raEeT @ <2 62 4 o5y — 0@ EA T 8
dx? dx

Tq) [ [\/tanx + +/cot z] dx T &I |

8. Do any one part of the following :

a) Prove that the function y = Ae3” cos4x + Be3” sin 4w, is the solution of

d? d
differential equation d_z — 6d—y + 25y = 0, where A and B are arbitrary
T x
8

constants.
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b) Find [ [\/tanz + v/cotz]| dz 8
9. f=iferfaa 7 & frdT T |Ue @l g1 1T

) Wﬂﬁﬂw ~+ycotr = dvcosecw, (v # 0) T faferse g 1
W,W%%y_ozrl%x:? 8

7) fr=fafaa a#rga wifw

rsin - x
1 ——dx 4
)f\/l—gc2
1+sinx
r 4
i Je (1+Cosx> ’

9. Do any one part of the following :

d
a) Find the particular solution of the differential equation d_y + ycotxr =
x

4rcosecxr, (x#0)giventhaty =0atx = g 8

b) Solve the following :

-1

x sin x
1 4
) [ e
1
i) [e” ( +smx> dx 4
1+ coszx
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