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Note: First 15 minutes are allotted for the candidates to read the ques-
tion paper.
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Instructions:
(1) There are in all nine questions in this question paper.
(i1) All questions are compulsory.

(111) In the beginning of each question, the number of parts to be at-
tempted are 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.

1. fr=ifefad a-it |ust & g AT
el f[adeT gaT AT I Iaar 7 fafa
@) TEFAT [ R =R, f(z) = e g aRayaads f5: 1

(i) Thal T AT=FEH
(i) SgUH T AT

(iii) ThanT IL= AT=GTad 5l

(iv) T AT Thal AT T A=Fadh
@) e X = {a,b,c} TITY = {1,2, 3} ¥ WAL [ TT TEHT
fear = & fF f(a) = 2, f(b) = 3, T9T f(c) = 1,aT: 1
i) f(X)CY
(i) f(X) =Y
(i) f(X) DY
(iv) S5 g T
M I [logz dr = zlogx + k(z) + car : 1

(i) k(x) =logx

(i) k(z) = —logx

(iii) k(x) = —x

(iv) k(z) = —2?

() I R aTeA [FET ATheT GHET & H9h 5 § T

=g AN T AT 1
1) 0

(1) 4

(iii) 3




(iv) 5
() Ffesr &A= f(t) = 20 + 3j + 52k FTEUAT ¢ = 29CENT: 1
(i) 20k
(ii) 10k
(iii) 5k
(iv) 12k

1. Attempt all the parts of the following:

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

(a) If the function f : R — R is defined as f(z) = 3z, then fis: 1

(1) one-one and onto

(i1) many-one and onto

(i11) one-one but not onto

(iv) neither one-one nor onto

(b) If X = {a,b,c} and Y = {1,2,3} and the mapping f is given by

fla) =2, f(b) =3, f(c) =1, then : 1
i f(X)CY

(i) f(X)=Y

(iii) f(X) DY

(iv) All of these

(¢) If [logz dx = xlogx + k() + ¢, then : 1
(i) k(x) =logz
(i) k(x) = —logx
(iii) k(x) = —x
(iv) k(z) = —2?



(d) The number of arbitrary constants in a general solution of a differ-
ential equation of fifth order is : 1

1) 0
(ii) 4
(ii1) 3
(iv) 5

—

(e) Att = 2, the slope of the vector function f(t) = 2i + 37 + 52k is
: 1

(i) 20k
(ii) 10k
(iii) 5k
(iv) 12k

2. frrfeafaa & @t & g7 fIfST

@) farg a5 frsin 'z = tan <¢1——2> 1

(&) TR @ = 20 + 3) + k & AT AT qeor a1
@M \Efewt @ = 3i +4) — 3k 3T b = —2 — 3] + k & TOTHA T

fae-ah ATy ST ST | 1
@ IEf:R— RTIATg: R — REAT AW f(x) = cosz T
g(2) = 32° ET IRATING & a@T gof T AT | 1
(¥) I I I TH T e 7T, AT TR IS ATl TTIRA]
ST AT | 1

2. Do all the parts of the following :

=1 -1 T
(a) Prove that sin” "« = tan ( @) 1

(b) Find the unit vector along the vector @ = 2i + 3 + k. 1



(c) Find the direction-cosines of the sum of the vectors @ = 35+4§' —3k

andl;:—Qi—Sj'—l—/%. 1
(d) If the functions f : R — Rand g : R — R are defined as f(x) =

cos z and g(z) = 32 respectively, then find gof. 1
(e) If two dice are thrown together, then find the probability of getting

the sum eight. 1
3. frferfaa ¥y |vet @ g1 fIfSTT

@) g fageit Ao B ferfaafesrsamwr: i+ + k=T 20+ 55
& T 99 TET AB # a9 # A1y qiesr §a #faw | 2

@) e g~ REATER ed s fd R = {(4,5), (1,4), (4,6),(7,6), (3,7}

aq R~ o R™! T &0 | 2
@) F&L A y = 2ma & FEUT 1 IT THAT GHIRT AT
ST AT | 2
0 1/4
(W)W%A—[i?é]WB— 0 0 |,qs fag &feo f®
1/2 1/8
O] = 1,381 C = (4").B. 2

3. Do all the parts of the following :

(a) If the position vectors of the points A and B are %+5 +kand 2i+ 55
respectively, then find the unit vector along the straight line AB. 2

(b) If the relation R is givenby R = {(4,5), (1,4), (4,6),(7,6), (3,7)},

then find R~' o R~ 2
(c) Find the differential equation representing the family of curves y =
2me. 2
0 1/4
(d) If A= 3 V32 and B= | 0 0 [, then prove that |C| = 1,
4 2 0
1/2 1/8

where C' = (A").B. 2



4. Fr=fafeaa ait @vst &r g ST :

@) fa=g (5,2, —4 ﬁ‘?i‘lﬁ‘él‘l?«ﬁ‘ﬂﬂTH‘l%‘&TSHZg 8k & GHT=AY 1
WH‘E‘QTHHMMW T HITAT | 2

(@) EeT &l 6m x 16 m &l AFATERR T&T & [Todd & J 22 m
AFETS & G &l HIERT eahT Ued Uh @5 a18 ATdr & | 9

&R T Hgh & AR AT T FHIAT | 2
(M) TfT A ST B &=L 9e-Tu & a4 P(A) = 0.3 3 P(B) = 0.4
a9 P(B/A) T &faIT | 2
() T QT & SR J1q HITTU f5Eqd Iy fa=g A(2,2,2),
B(2,1,3)@4T C(3,2,1) & | 2

4. Do all the parts of the following :

(a) Find the vector equation of a straight line passmg through the point
(5,2, —4) and parallel to the vector 3¢ + 2j — 8k. 2

(b) A boxisformed by 6 mx 16 m rectangular steel sheet on cutting the
squares of length 22 m from its each corner without cover. Then
find the maximum volume of the box. 2

(c) Let A and B are independent events and P(A) = 0.3 and P(B)
0.4, then find P(B/A).

o

(d) Find the area of a triangle whose vertices are A(2,2,2), B(2,1,3
and C(3,2,1).
5. frferfaa oy |vet & g1 fIf9TT

@ IEFAT [ N = Y, f(z) = 4o + 3 T IRATINT &, &1
Y={yeN:y=4z+3,zc N&faug}arfagsfifaufF f

R & TUT f & TTATT AT ¥ 7T i AT | 5

N\_/

() AAET fTer T IETT FeAT 2 = —50x + 20y HT FATH A
frferfae STaerdT & FAad JTd difTy
20—y > -5, 3xr+y>3, 2z —3y <12, x>0, y > 0. 5

6



() IfE ATIT B, n T & &I 3MAR & AT HcH T & a9 (45

F @ (AB) ' =B AL 5
(=7 =T Hfewt a a9 b & o g fifse & |6 + 0] < || + (b,
d# 0T b 0. 5
@ A= [T e fag e = 7 5

5. Do all parts of the following :

(a) Let function f : N — Y is defined as f(x) = 4x + 3 where
Y ={y € N:y=4x+3forx € N}. Prove that f is invertible,

also find the inverse of the function f. 5
(b) Find the minimum value of the objective function z = —50z + 20y

by graphical method under the following constraints :

20—y >—5,3xr+y>3,2x—3y <12, x>0, y > 0. 5
(c) If A and B are two matrices of order n which are invertible, then

prove that (AB)~! = B~1A~1, 5
(d) For the two vectors @ and b, prove that |@ + b| < |a@| + |b| when

a # 0and b # 0. 5
e)If I = fﬂ%g 1+\%ﬂ’ then prove that [ = . 5

6. frferfeaa O |vet @l g IS

?sint, ifx #0

)

_ gnT afnriya |, g
0, ifx=0

HITAT [ FeAT f T dad oA & | 5

(&) T FAT f(z) =

(@) TH FE T ¢ = 0T fawg P& To1T AR &l (975 Q T &H
STAT & | RGN ¢ HAUS | aF &l 118 g4, e el H o = ¢3(3— 1)
ST TET & | AL & Q TH Tga H AT qHT 1T DT 3T
PaoT Q & a9 &l g |1 JTa SIfSrT | 5

() Y@ 7 = 4+ A2 —j+ k) T F = 245 —k+ pu(3i — 55 +2k)
& A AT GO JT T | 5

7



(H')Wﬁ‘y:cos‘lx%ﬁmﬁq%(l—ﬁ)%— W= . 5
() T(E 2,y, » T TAL T4 & Al Mg AT & P(X NY N

Z)=PX) P(%) P()- 5

6. Do all the parts of the following :

1

)
0, ifz=0
that f is continuous. 5

2

x* sin if x #0

(a) If function f is defined as f(x) = { , then prove

(b) A car is started to move from a point P at time ¢ = 0 and is stopped
at the point (). The distance x metre covered by the car in ¢ second
is given by « = ¢*(3—1). Find the time required by the car to reach

at the point () and also find the distance between P and (). 5
(c) Find the shortest distance between the lines 7 = i+ j + (2 — j + k)
and 7= 2i + 5 — k + u(3i — 55 + 2k). 5
(d) If y = cos™! z, then show that (1 — :UQ)% — 2% =0, 5
(e) If z,y, z are three independent events, then prove that P(X NY N
2) = P(X)- P (%) P (). 5
7. Aot 7 9 f/GT T @02 dr & ST
11 1
@) AHTE A= |1 2 3| FfAwauETlid A3 —642+54+111 =
2 -1 3
0F | 9T FETEar d A~ T Sty | 8

[ =

@) fFr=fafaa qHEr e & stregg fafa & gor fifea
20+ 3y +3z2 =25
rT—2y+z=-4
3r —y — 2z = 3. 8

7. Do any one part of the following :



1 1 1

(a) Formatrix A = |1 2 —3/|,showthat A>—6A4>4+54+111 =0
2 —1 3

and with the help of this find A~ 8

(b) Solve the following system of equations by matrix method :
20+ 3y +32 =95
xT—2y+z=-—4

3r —y — 2z = 3. 8

8. fr=ifetfeaa 7 & fdT u& §ve &l g7 AT
.dy o 1
(&) EFI"q'f”éIQ L= ing;——i-?)’ 8
@) FA HITT 2 (1 +y?)de = (tan~ 'y — x)dy. 8
8. Do any one part of the following :
T 1

(a) Solve : 5 2xig;+3‘ 8
(b) Solve : (1 + y?)dxr = (tan~'y — x)dy. 8

9. fr=rferfaa & & fdT Ua |@Ue &Y & AT :
(&) WW% fﬂ/2 /1+cos4:1:dx — 1 8

o~

@) AT = [ 50—, &T A T I | 8

cos? x+b? sin® x

9. Do any one part of the following :

(a) Prove that foﬂ/ . \/ Ay = 1. 8

(b) If I = [ 5—54;——, find the value of I. 8

cos2 z+b2 sin




