ATHHS gfexa Tt fir & : 8

131 324(AZ)
2023

(Mathematics)
9T : dI gve 15 feie Ui : 100

N : WA & 15 e wiramyat ar e -aa 9 & e g
T

Note: First 15 minutes are allotted for the candidates to read the ques-
tion paper.

feedar -
(i) T TIT-IL 7 FeA AT 297 5 |
(i) T T A & |

(iii) T T & W H e : for ez o & fo 39 (o

HUS g Fi & |

(iv) TIAT & 3F I GV AThd & |

(V) T T & AR HISTT T AT dah dld 150 |

(vi) STT 98T 7 ATaT &T, 39 I g0 7S¢ Jd dlteTy |
Instructions:

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

(111) In the beginning of each question, the number of parts to be at-
tempted is 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 you cannot solve.
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Instructions:
(1) There are in all nine questions in this question paper.
(11) All questions are compulsory.

(111) In the beginning of each question, the number of parts to be at-
tempted is 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 you cannot solve.

1. Do all the parts of the following :

Write the correct alternative of each part in your answer-book :

(a) In the set {1,2,3,4,5,6}, the relation R defined by R = {(a,b) :
b=a-+ 1} willbe: 1
(1) not reflexive and symmetric, but transitive
(i1) not reflexive and transitive, but symmetric

(i11) not reflexive, not symmetric and not transitive

(iv) not symmetric and transitive, but reflexive
(b) The function f : R — R defined by f(x) = 22 + 5 will be : 1

(1) one-one and onto

(i1) many-one and onto
(i11) one-one, but not onto
(iv) neither one-one nor onto

(c) If A is a square matrix such that A = A, then (I + A)> — 7A will
be : 1

1) A



) I —A

(i) I

(iv) 3A

(d) On the vector i + j the projection of vector ¢ — j will be : 1

(i) L

(i) v2

(i) 1

(iv) 0

2 3
(e) The order of the differential equation (%) + 2 (%) + Ty =

sin x will be : 1
(i) 2

(ii) 3

(iii) 5

(iv) 6

2. Do all the parts of the following :

(a) Find the value of cos(sec™! ). 1
2 3
I =23 : :
(b) If A= [ ] and B = |4 5], then find the matrix AB. 1
—4 2 5
2 1
3 .
+ 3, if
(c) Test whether the function f : R — Rdefined by f(z) = {f ?f 7
: if v =
1s continuous at x = 0. 1
(d) Evaluate : [ sec z(sec z + tan x)dzr. 1
(e) If A and B are two events such that P(A) = 0.6, P(B) = 0.3 and
P(ANB) =0.15, find P(A|B). 1

3. Do all the parts of the following :
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(a) If y = e“cosflx, —1 < x < 1, then prove that (1 — xQ)dQ—y Y-

dz? dx
a’y = 0. 2
(b) Evaluate : [ \/ﬁdaz. 2
(c) Find the value of @ x (b+ &) + b X (€+ @) + & x (@ + b). 2
(d) Find the distance of the point (2,5, —3) from the plane 7 - (6 —
37 +2k) = 4. 2

4. Do all the parts of the following :

(a) Find the vector and Cartesian equation of the plane which passes
through the point (1,0, —2) and on which the vector i + j — k is
perpendicular. 2

(b) Eliminating arbitrary constants a and b, find the differential equa-
tion represented by the family of curves y* = a(b* — 2?). 2

c)Ifxr=a (cost + log tan %) and y = asint, find the value of g—g. 2

COsS (v SIn«

(d) If A= [ ] , verify that A’A = 1. 2

—sino COS

5. Do all the parts of the following :
2

T 2® yz
(a) Prove that |y y* z2z| = (z —y)(y — 2)(z — z)(zy + yz + 2x). 5§
z 2% wy

(b) Prove that in the set Z of integers the relation R given by R =
{(a,b) : the number 5 divides (a — b)} is an equivalence relation.
5

(c) Find the point on the curve y = 2° — 11z + 5 at which the tangent
isy=x—11. 5

(d) Evaluate : [ v2? — 8z + Tdx. 5




(e) From a well shuffled pack of 52 cards three cards were drawn one
after another without any replacement. What is the probability that
the first two cards be king and the third be ace ? 5

6. Do all the parts of the following :

(a) Define symmetric and skew-symmetric matrices. If A and B are
symmetric matrices, prove that (AB — BA) is a skew-symmetric
matrix. 5

(b) Find the intervals in which the function f given by f(z) = sinx +
cosz, 0 < x < 27 is increasing or decreasing. 5

(c) Prove that [ sin”! (ﬁi?) dov =2vtan'z —log(1+2%) +c. 5

(d) Find the equation of the curve passing through the point (—2, 3) on
which the gradient of the tangent at any point (x, y) is j—g 5

(e) The probabilities of solving a particular problem by A and B inde-
pendently are respectively % and % If both try to solve the problem
independently, find the probability that (1) the problem is solved,
(i1) only one of them solves the problem. 5

7. Do any one part of the following :

(a) Find the shortest distance between the lines 7 = 7 + 25’ +3k+ )\(2 —
37 +2k)and 7 = 4i + 55 + 6k + w(2e + 35 + k). 8

(b) Prove that cone of the maximum volume inscribed in a sphere of
radius R, is % of the volume of the sphere. 8

8. Do any one part of the following :

(a) Solve by matrix method the system of equations :
20 —3y+oz=11,3x+2y —4z2= -5,z +y — 2z = —3. 8
2

(b) Prove that [ ~£800 gy = T, 8

0 1+cos?zx 4

9. Do any one part of the following :
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(a) Minimize Z = 6x + 3y under the constraints :
dor +y > 80, x + by > 115, 3x + 2y < 150, 2 > 0,y > 0. 8

(b) If the area bounded by the curve + = 3 and the line + = 4 is

divided into two equal parts by the line = a, find the value of a.
8

10



