PRE FINAL EXAMINATION, 2023.24
SUBJECT : MATHEMATICS
CLASS: XI1

Time : 3 hours Full Marks : 100

(The figures in the margin indicate full marks for the questions)

SECTION -A
1. Answer the following questions : 1x10=10
(To1s 24TaisT Oes )
(i) Write the range of the function cos
(cos” F=hIe sifF fara)
(ii) If A is a matrix of order 1x4 and B is a matrix of
order 4x1, what is the order of the matrix (AB)T.

(I CTEE=F A 394 1x4 i G B 9974l 4x1 X
(0% (e (AB)T I W@l g 2)

(ii1) If the matrix A is both symmetric and skew
symmetric, then

(a) Ais a diagonal matrix (b) A is a zero matrix

(c) Ais asquare matrix  (d) None of these

(A G5! A 77351 i e sfire, wrami 21 o'
(a) A <51 ol (3TIo/% (b) A 951 %y e

(¢) A b1 3o (oo (d) GB35/ 1S 723

(iv) The total number of elements in a matrix represents

a prime number. How many possible orders a matrix
can have?

(B! CTETe54 95 (3T AL 51 T AR Jo | AT
T 784719 gl [estiel 24?)
g




I L {10} = (x), then JeX[ [+ (x)1dx=?
(ufi ;‘, (X)) = £(x), o0% [e*[f(x)+Hf (x)]|dx=7)

(vi) Find the order and the degree of the differential
equation (SF#G MH44CH14 Gl =4 41 f1all)

v BY LY e dyy
XY g tX 650) —ysin ( dx)_()

(vir) What is the direction cosine of 7- axis?

(Z- 5759 n=iisss fasie 2) |
(vii)If a =21+4] -k andb=37-2+ 1 karesuch
that a L b, what is the value of A? |
@m a =21+4j-kwm b=31-2]+rkare
a | b, (o0% A 9 3w i ?)

(ix) I @) P (A) = 5, P (B) =0, then (ce73)
P(A|B)=?

(@0  (b) 5 (c)Not defined (icesivm 7z%) (d) 1
(x) If A and B are two independent events such that
P(A)=0.3 and P(B) = 0.4 then find P(AUB)

(AW A i B 5! eg 961 9100 P(A) = 0.3 Wi

P(B) = 0.4 cot3 P(AUB) e &t 1)

SECTION-B

IfR, and R, are two equivalence relations on a set A,
then show that R, MR, is also an equivalence relation
onA. +

(I A©R, I R, 40! 5IGerel 759 2, (903 (Y9 3,
AT R MR, 8 bl AN 757 29)

Or/ 34«
"




Show that f: [-1,1]—R given by f(x)= _ﬁi is one-one.
Find the inverse of the function f: [-1,1]—Range f.

2+2=4

((ReA @2 [-1,1] =R, [(x)= _5 FAICH @l
| o £ [1,1] IR0 7 RS wew foefar w4t 1)

3. If :N—N, g:N—N and h:N—R are defined by f(x)=2x,
| o(y)=3y+4 and h(z) = sin z, V x, ¥, z € N, then show
that ho(gof) = (hog)of. 4

@@ £:N—=N, gN—N =i h:N—R WM k&= T
Cf(x)=2x, g(y)=3yr4EFh(z) =sinz, ¥x, ¥,z €N,
AUIA) W@T & hO(gof) = (hog)of.)

Or/ ol
Let A=R—{3} and B=R-{1}. Consider the function
f:A—B defined by {(x)= i—:—i— Is f one-one and onto?

Justify your answer. 1+2=4
(1T A=R-{3} ®i® B=R-{1} I £A—B, f(x)= ;—j_

FETCH] (TR T | 6] D] SN Do 2 ¢ (SN
Taws Jfegeel afosg 41 1)

P O < W - I g 3
4. Prove that: tan 6= sin 13+cos - 4
g -1 Q: -l 3 -1 3
ol <l (A ¢ tan 16— sin et cosT
Or/ Si<2<1
Show that : ((M¥edl (7) 4
V1+x — VI=x
tan’ +L costx==
(\f1+x+\fl—'x) 2 23
oo

R R L T e SR (e R
Sl bl R R e U




Discuss the continuity of the function 4
(FeTCb ififbRarsl SICsIbaT 541 1)
[(x) =-2, if (AW) x <-1
2%, if (7)) ~1 < x <1
2y if () x >1

Or/ 312t

If (3M) y = 3 cos (log x) + 4 sin (log x), show that

(Crgeat @) X%y, + xy, ty=0

Show that (el (@) 4
I, fx) dx = [° f(a—x) dx

Or/ ©1g3y

If f(x) and g(x) are defined as f(x) =f(a—x) and
g(x)tg(a—x)=4. Then show that
I, f0g(x)dx= 2 | fix)dx

@ f{x) @iF g(x) T f(x) = (a—x) W 0(x)+0(a—
X)=4 2, (9% (7Y} (T Ia f(x)g(x)dx= 2 f(\)d\)
Integrate (sl 541) ¢ 2+2=4

(i) Jcot x log(sin x) dx

(i1) J\/l—4’

Or/ T4
Integrate (Sr<ret 1) ¢ 4
X

J e+ Dx— D 9X

-4-



10.

Sand is pouring from a pipe at the rate of 12 cm?/s.
The falling sand forms a cone on the ground in such a
way that the height of the cone is always one-sixth of
the radius of the base. How fast is the height of the
sand cone increasing when the height is 4 cm? 4
(w1 #iR5 7l 12 =13/ (e 2a Mt i e o
AFEIE NEw 9Bl 159 7 T < AFOR Thel M
R PR -1 | 6 7S e *FDIR Tovol ANh
Sferedt @few Swel 4 . 27 1)

Or/ Si2 1
Find the intervals in which the function given by
f(x)=2x>-3x2-36x+7 is (a) increasing (b) decreasing.
(f(x)=2x3-3x2-36X+7 TGl (FI TII© (a) SR
(b) ZETI ez |

Find the area bounded by the curve x*=4y and the line
x=4y-2 4
(x2=dy IF W x=4y—2 TR S (Feg Fifer
ZERE )

Or/ o2t
The area between x=y* and x=4 is divided into two equal
parts by the line x=a, find the value of a.
(x=y? I@ W% x=4 FIAFCIC TN (FaS M x=a
SRR 51 ST Sexs [{ee G4, (903 a I Wi [
Q1)

Solve general Solution : (1iFe ¥ BT 4

sec’x tan y dx + sec? y tan xdy =0

Or/ =14t

dy .
dx +—§" =X’

.-




11.

12.

13:

If a, b, ¢ are three unit vectors and a + b+c=0q

Find a.b+b.c+c¢. a 4
@ a, b, ¢ B 9 (o375 a+b+c=0 o
ab+b.ctea SRe)
Or/ S12=y
If @) 21+67+27K) x (14 2+ uly =0
Find A and p (cot% A =i 1 ek 01 )
Find the shortest distance between the lines 4
(T2 7O e vy Sfevea)
= (T+2+%) + 2 (T-7+%)
= 2=l ruefiab
Or/ ==y
Find the values of 'p' so that the lines

I-x _ 7y-14 23 =k y-5..23
& =—"—=—— and = —=——
3 2 2 3p 1~ 2
are at right angles.
1x _T7y-14 73 =X _y=5 73
O R R i g, 1.8
(RO 01 SR 'p! 1 oy S |

Find the equation of the line i vector and in cartesian
form that passes through the point with position vector

5= 1+ 4K and is in the direction 1+ 2 )'- k. 4

2 1= '+ 4k FifS comye e e s 54 25k,
(o%T e guiE (SN COFT S GG N9 S )




14.

15,

16.

17.

SECTION-C
Solve using matrix method.

(CTET=F I #7709 RS TN 1)
2x +3y +3z=35

x-2ytz =-4

3x-y—-2z=3

Find & if (& Sfrsarafi)

) x*+xy +xy*+y =81

() x+y =1

Or/ =1L«

od 3 e dy
Find & if (& Shreaafi
(i) x= sin’t =GOSt

Ncos 2t Y \cos 2t
2 3

7 :t 4 IX—X a3 1 < < 1
(11)y an e’ B X<{

Integrate (S Gle1edt)

(@) [x(1-x)rdx

(i) [ (2 sec>x + X3+ 2) dx
Or/ 31241

Integrate (Swjel Gfee)

(i) [7" log Sin xdx

Gi) | _Nanx 4

sin X cos X

3+3=6

3+3=6

Find the equation of a curve passing through the point
(0,~2) given that at any point (x,y) on the curve, the product
of the slope of its tangent and 'y’ co-ordinate of the point

is equal to the 'x' co-ordinate of the point. 6

((0.~2) e i «otet Faps T e T
AE @ POl R R (xy) © ~Ped ool o
RAUN 'y gitieasa wofzpe U1 X' ZAIET 70 ) |

7




18.

19.

2.

Or/ w124l

Find the particular solution of the differential equation

(1+x2) y+2xy~ sz,y 0 whenx=1.

((14+x?) & +2xy = H__Xz ;y=0 Qe x=1
S ANPEECBIE [ s ez 54t 1)

Write the tringle inequality for any two vectors

a and b and prove it. 2+4=6

(RTPIE 751 (939 2 9% b I CFa® [09G SHIRAIH! e
i AN 91 1)

Or/ Z1231 g

Show that the points A (-2 143 7+5 &), B (1+2 {3 £) |
and C (7 ﬁﬁ) are collinear.
(o9& @A (213 75 R), B (12 ¥3 ) =i
C (71-k) Rrqam e )

Solve the following linear programming problem
graphically : Minimise Z = —3x +4y 6
Subjectto  x+2y <8
3x +2y <12
X >0
y =0
(@19 (SIS ralfSi TPPIERE CeFoIca A Sered ¢
x+2y =8
3x +2y <12
x 20
y >0 Ao Z = -3x Hy I9EWE AW Sfeear) |

Probability distribution of a random variable x is given

below. (451 AW Ho1 X T IS I L)

5. B




P(x) 0 k |2k 2k | 3k | K| 2k2|7k2+k

Find (3 e <=41) ¢ 2+242=6
(i) k (i)P(k<3) (i) P(0<x<3)
Or/ 524l

An insurance company insured 2000 scooter drivers,
4000 car drivers and 6000 truck drivers. The prob-
ability of an accident are 0.01, 0.03 and 0.15 respec-
tively. One of the insured persons meet with an acci-

dent. What is the probability that he is a scooter driver.
6

(% T @ATIE 2000 & FI< 5151, 4000 & FIE
5% S1F 6000 T T bIeTea A A1 TR | QST
e AR ASROEAR 2o 3¢@e 0.01, 0.03 <<
0.15 | TIPS Biereel e T g T, (98 GG ZoF
vieiE 2R Aeifael [ e)




