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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=rfafad i @vet & &7 HIfWT
el fadmeT F6T AT I IHaar 7 e

(@) A AT A = {2,3,4,5} TAT T (a,b) € A x A, Tk GEI=F
R ={(a,b):a—b=2} FIRqTINT & | G5 U G7=99 B C
Ax Auarg & 1
(i) B=¢
(i) B # ¢
(iii) B = {2,3}

iv) B = {2,4,5}

@ T AT f NN, f(z) =2 — 1V 2 > 25N TRV & 2T
f)=f2)=1a7f&: 1
(i) Thahl TIT AT=HaH
(i) SAT=STEH T Ul &1
(ili) TFUH T AT=B=h T/l
(iv) T AT Uehehl T &1 A= eH

@) FfT [zlogwde = L f(x) — & + cBaT fz) & 1
(i) (logz)™!

(ii) (2logz)!
(111) 3logx

(iv) logx
@ Ty =5’ +4,qa8f <5 (2,]) WaTT & 1

() 3/2v14
(ii) 1/2v/14



(i) 20
(v) 1
(@) Gfesr &A= f(t) = ti +t2) + bk F g t = | WEEuara : 1
(i) i+ 27
(ii) 7 + 3j
(i) 20 + J + k
(iv) 7 + 37 + 5k

1. Attempt all the parts of the following:

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

(a) Suppose that A = {2,3,4,5} and all (a,b) € A x A, are defined
by a relation R = {(a,b) : a — b = 2}. Then there exists a set
B C A x A such that : 1

(i) B=¢

(i) B # ¢

(iii)) B = {2, 3}

(iv) B ={2,4,5}

(b) If the function f : N — Nis defined by f(z) =x — 1V 2z > 2 and

f(1) = f(2) =1, then fis: 1
(1) one-one and onto

(i1) onto but not one-one

(i11) many one but not onto

(iv) neither one-one nor onto
(c) Iff:clogxdx:%f(:v)—%zntc,thenf(x) is : 1

(i) (logz)™*
(i) (2logz)~!



(i11) 3logx
(iv) log
(d) If y = 52 + 4, then at the point (2, 1), the slope is : 1

(i) 3/2v/14
(ii) 1/2v/14
(iii) 20
(iv) 1

—

(e) The vector function is given by f(t) = ti + %] + 5k, then at point
t = 1 the slope is : 1
(i) i+ 25
(i) © + 35
(iii) 20 4 j + k
(iv) 7 + 35 + 5k

2. fr=ifefeaa @iy @vst & g1 AW
@) g AT @ sin ' 2 = cos™! V1 — 22 1
(&) Z-3TeT &l fSd-dIsaT J1a difery | 1
(W)%@— 2 4 3j + 5k FTAGI b = i + 3] + k I TL&T T
| 1
@) i.(j X k) +J.(i x k) + k.(i x ) FTET G AT 1
@) fagFfTu @0 < P(E) < 1, S8l 9eT E & &9 &l TIiasar
P(E)&1 1
2. Do all the parts of the following :
(a) Prove that sin !z = cos™1 v/1 — a2 1
(b) Find the direction cosine of Z-axis. 1



(c) Obtain the projection of the vector a = 2i 435 + 5k on the vector

b=1i+3j+k. 1
(d) Find the value of .(j x k) + 7.(0 X k) + k.(z x j). 1
(e) Prove that 0 < P(FE) < 1 where P(FE) is the probability of the
event F. 1
3. frfeafa & gvst & g7 fif9T
@) T T II7 (20 — 3, —5) 3T (v, y — 1) TG &1, ar d&5T0
z 3T y &l T AT | 2
() TR T y = 25y FT ST THIHTIT T FHITAT | 2
(IT) &7 FfE9T @ 20T b & TRATr HHS: V3 AT 4T AT ab = 6, a9
FIESIT @ 3T b & T AT R 0T HIAT | 2
: 0 1/4
@ara~ [} tlers — |0 o | o fe i e
- 1/2 1/8
v |11
(A").B = 0 1] 2

3. Do all the parts of the following :

(a) If the ordered pairs (2x — 3, —5) and (z, y — 1) are equal, then find
the numbers = and y. 2

2ce2®

(b) Obtain the differential equation of the family of curves y = =" —.

2

(¢c) The modulus of two vectors @ and b are v/3 and 4 respectively, and

a.b = 6. Then find the angle between the vectors @ and b. 2
0 1/4
(d) If the matrices A = 3 V32 and B= | 0 0 [, then prove
4 2 0
1/2 1/8

11
\/ _
that (A").B = [O 1]. 2



4. frfafaa O |vet @l g It

(&) (e HH[X ﬂg‘id Gl & Thet JTd q|’1||\T|'\ SECIRSICRE ﬂ\ﬂl'\

Wa—l—j+3k3ﬁ_{_b—2@ 77 + k gRT TR 2

(@) T &l 3 mx 8 m&AT ATATRR T2 o T F I & £ mAFETS
& I A FlEHT eddT Ued Had a-18 Al & | T a4

Hgah & ATIRAH AT JTd DT | 2

@) foRET SFfeT = U FETT FT &7 ST (9T § ) §3aTeA &1 &
IHAT 0.65 8 |§SATA T & il TAT§SaTed 8= &l efagi &
FTATOr T & GHATTET U7 814 dhl I SRATE HHIT: (.80 T6T
0.32 % | FETOr 3 FHATET IU7 &1 &l TIIRaT T AT |
2

() T [T ABC & &TThe T AU (87w IV fa=g A(1, 1, 1),
B(1,2,3)@um C(2 31%| 2

4. Do all the parts of the following :

(a) Find the area of a parallelogram whose adJacent sides are the vec-
torsa—z—]+3kandb—22—7j+k 2

(b) A boxisformed by 3 m x 8 m rectangular steel-sheet on cutting the
squares of length x m from its each corner to form the box without
cover. Then find the maximum volume of the box so formed. 2

(c) A person has a contract of construction. The probability of be-
ing a strike is 0.65. The probabilities of completing the construc-
tion work on time in both conditions are 0.80 and 0.32 whether the
strike is not happened and it is happened respectively. Then find
the probability of completing the construction work in due time. 2

(d) Find the area of a triangle A BC whose verticesare A(1, 1, 1), B(1,2, 3)
and C'(2,3,1). 2

5. frrferfaa &y |@vet &r g7 fIfST



(F) F(E FAT [ 0,5] = R, f(z) =sing TITHAT g : [0, 5] = R,
g(x) :cosxmqﬁ‘*wrﬂ_d'%,dq @gd:n\llr:ﬂ'{%fWgQﬁ]‘

& TG f + g T TR E 5
@) Fr=fefaa gt & AT 2 = 3242y FTITAH IR ATAG T

fafor & #ifeo

r+2y <10, 3xr+y <15, x>0, y > 0. 5
() T A = [_31 ;]a“rmr{q fm A2 —BA+ 7] = 08 | 59T

HEEATH A~ JTa ST | 5
() FAT 27 @z & ATI8T ATRAT AT | 5
(F) TR & 998 y = asin(z+b), T o, b =g, =0 &, F =T

F AT ATheT GHIRIIT JTT AT | 5

5. Do all parts of the following :

(a) If the function f : [0, 5] — Ris given by f(z) = sinx and function
g :[0,5] = Ris given by g(x) = cos z, then prove that f and g are
one-one but f + ¢ is not one-one. 5

(b) Minimize z = 3x + 2y by graphical method under the following

constraints :
r+2y <10, 3xr+y <15, x>0, y > 0. 5
1
(c)If A = [_3 ! 2] , then show that A> — 54 4+ 7] = 0. Using this
obtain A1 5
(d) Differentiate the function x*** with respect to . 5

(e) Find the differential equation of the family of curves denoted by
y = asin(x + b), where «, b are arbitrary constants. 5

6. Frferfaa O vt &l g1 IfTq -

(@) T 7 =i +2) — 4k + A(20 + 3j + 6k) 3N 7 = 31 + 37 — bk +
11(21 + 37 + 6k) & AT FIATH FIT T FITSTT | 5

7



(@) T FE T t = 0T a5 P& To9T TR &l [9vg Q TR
ST & | FIC T ¢ HUS H aF &l T g4 ¢ "Hlel v = t2(2 — 1)
ST TET & | fC & Q TF Tga- H AT qHT T ST 3T

PaoT Q& T &l g |1 JTa &lfrT | 5
(M) TRy = 2’ T YT y = 16 T (6T & & &TTHA J1q HITAT | 5
() A y = sin~! o F AT FWTET o (1 - 22) Ty — 2% =0, 5

(F) AT B, TUT E, TEI A9aGSit 910 § ar fag &% f& P(E) +
P(FEy) = P(E1 U Ey) + P(Ey N Es). 5

6. Do all the parts of the following :

(a) Find the shortest distance between the lines 7 = '2—1—25 4k + )\(2% +
3j + 6k) and ¥ = 3¢ + 35 — 5k + p(2i + 35 + 6k). 5

(b) A car is started from a point P at time ¢ = 0 and is stopped at the
point (). The distance =z metre covered by the car in ¢ second is
given by x = t*(2 — 1). Find the time required by the car to reach
at point () and also find the distance between P and (). 5

(c) Find the area enclosed by the curve y = x* and the line y = 16. 5
y Y Y

(d) If y = sin" ' z, then prove that (1 — xz)% — 2% =0, 5
(e) If £y, Fy are mutually exclusive events, then prove that P(F;) +
P(Ey) = P(E\U Ey) + P(E\ N Ey). 5
7. fr=fefeaT & | (66T 0 €0 &l g AIfSTg
1 33
@ AT A= |14 3|,d0 A FIq ST 8
1 34

@) Ffefad gHrReor (e & strege fafer & g ST
rTH+y+2z=1
x+2y+2="7
27 +y + 32 = 2. 8



7. Do any one part of the following :

1 33
(@) If A= |1 4 3|, thenfind A~
1 3 4

(b) Solve the following system of equations by matrix method :
r+y+2z=1
X +2y+2="7
20 +y + 3z = 2.

8. frrferfaa & & fdT U& |Ue T & AT :

dy _ r+2y—3
- 2r4y—3°

(@')WW (14 2?) +2:cy—4a:2:0.

(&) T ST : L

8. Do any one part of the following :

_ x+2y—3
(a) Solve : 2% = ——=— i 3

(b) Solve : (1 +22)% + 2zy — 422 = 0.
9. frrferfaa & & fdT U& |US &7 & AT -
@) g atE [/ e2de = 2.

/3 dz 4
@ gt [ e = &

9. Do any one part of the following :

(a) Prove that [ /22 dy = 2.

(b) Prove thatf/6 1+\/9;E = .




