Pre-final Examination: 2023

H.S. Final Year
Sub: Mathematics
Time: 3Hrs

Full Marks: 100

1. Answer the following questions:

(@) Give example of a row matrix which is also a column matrix.

a6 MY ENTEET Tuadt B Ao w8 elmewe |

(b) Prove that the diagonal elements of a skew symmetric matrix are always zero.

T T @ 6 RE-wnfie @ewy A @EE s e

(c) Let R be a relation defined on Z as R = {(a,b) ; a* + b* = 25}, find the domain of R.

Z 3 e@s R = {(a,b) ; a* + b*= 25} a%1 7% woms v vl R T =y Sftear
(d) Differentiate sin x w.r.t cos x.

COs X T AUTE Sin X T IFFe Sffraan|
n
(e) Write down the value of [ tan®x dx
6
L
Jéatan®x dx = ww fral
6

(f) Find the order of the difterential equation %g— + sin(y’") = 0.
Z%' + sin(y'"") = 0 swes wATI@E F7 &7 T

(g) Write the domain and range of the function sin” .

sin”! x sEEE wfwT Tq TR Sy =l

(1) Find the distance of the point (1,5, 5) from the Z axis.
(1,—5,5) e 2 IwT 991 {9 fAdfT w1l

(/) Find the direction cosines of X axis.
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() Is the function f: R — R defined by flx) = A% is onto?
[ R— R, fix) = x* =AGI ImE WH?

2. Check whether the relation R in the set of real numbers given by R = {(a, b):1+ ab > 0 )is reflexive,

symmetric or transitive, 4
gT MOA WIAST o=E R A R = {(a, b):1+ ab > 0 ) w3 momEs 41 2 |G 19T, Wi o e
WE TS F4

Or

Define an equivalence relation. Prove that the intersection of two equivalence relations in a set is again

equivalence in the same set. 1+3=4

WET TEE WSl Bl e @ OB Mafsy 9T WeWw 1 G OWET FeT @ AE01 WIes e

s T =X
x=-1 x+1 T
3.1f tan"!=—+tan"1— = = s of x
==& il then find the value of x. 4
-1 Xx—-1 —1 X+1 T
Iff tan~l—+tan"l=— = -, @® x I I AT Tl
x=2 x+2 4
Or
. _13 . 1 8 _ _1 84
in~! =—sin™* —=cos™!'— 4
Prove that s S i s
rF @ sin~! S —sin~t == cos—12
Chl @ 5 17 85

4. Show that the matrix A = [i g] satisfies the equation A” —4A + 1= 0. where I is 2 x 2 identity matrix

and O is 2 x 2 zero matrix. Using this equation, find A = 2 bl o
me‘ﬂ@rA=ﬁ ;] AresomE A —4A + /=0 w6l s 7@, T / ¥9 2 x 2 075 @ves 5. O w9 2 x 2

o e sftgadr aeTE Y A fidy ==l

Or
2 -2 -4
Express the matrix [-1 3 4 |as the sum of a symmetric and skew symmetric matrix. 4
I =2 =3

2 =2 -4
[_1 3 4]mwﬁammmnmﬁw-mﬁacﬁﬁmmﬁmmmwl
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5. Find the values of @ and b such that the function defined by fix) = {ax + b, If2<x<10 is a continuous
21,if x 2 10
function. 4
5ifx <2
A ={ax+b,if 2<x <10 a1 affan s e a o b 7 e Piefy 7
21,if x =10
6. Find 22 if - 2+42=4
dx
dy
- B3 w2 3R -
dx
D y=ux"
(i) sin’x + cos?y = 1
dy 1 '
7. ]f 1 + — h _— — 4
Xy Y+yV1+x =0, prove that % (T1x)?

vﬁx,/1+y+yv1+x-_—0,mw@d_y= 1

dx (1+x)2

Or
a+@s
If (x —a)> + (y — b)? = c2 , for some ¢ > 0, prove that -——dz’;— is a constant independent of ‘a® and
dxZ
b 4
(142
T EEe>07 I (x —a)® + (Y — b)? =2, me w0 @ =z, — I %37, MBI a aq b T av=e fET
dx?
TE|
6x+7
8. Evaluate (3= fafy 7m): dx 4
( f (x—5)(x—4)
Or
Evaluate (s= e =ar): 242=4
. sin~lx
ON] iz v
(i) [ xlogx dx
9. Find the local maxima and local minima, if any of the function flx) =+ —6x% + 0y + 15 2+2=4

Sy =x 62 +9x + 15 %= nitw ¥ g nT S e By v, 3 o
Or
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3 :x , x> -1 is an increasing function of x throughout its domain. 4

Prove that the function y = log (1 +x) -

mwwyﬂog(l+x)-%,x>-]wmm3maaﬁmre x 7 A% I A

10. A particle moves along the curve Gy = ¥ +2. Find the point(s) on the curve at which the y-coordinate is
changing 8 times as fast as the x-coordinate, 4

B R 6y = X +2 TFE 5T w@| AHEE R (@A) SR T x Temese 8 9 @ @Te y AenF RS

|

Or

Find intervals in which the function given by f(x) = sin 3x, x € [0, g] is

(a) increasing (b) decreasing 2+2=4
fx)=sin3x,xe [O,E]th @ @307 agare (a) I @ (b) IwE f4T F7l

11. Evaluate (7@ fad3 s31):- foilogsinx dx Or f:l—:%dx . 4

12. Find the cross product of the vectors a =21 - f+ k and b = 13 j+k 4

E:Zi-j+ﬁav15= t-37+k @ET 7 @FT [F9%7 97 77/
Or

The scalar product of the vector { + j + k with the vector A  + 2f + 3k is equal to 1. Find the value of A. 4
T+ +k sm i+ 2f+3k %7 PR @@ @ 1 7@ A 7 9w fdfy v

13. A man is known to speak truth 3 out of 4 times. He throws a die and reports that it is a six. Find the

probability that it is actually a six. 4

259 ¥EE 4 T foeas 3 IA St 7T I w1 @] @ T 987 65 S0 O, W ol g A T v steem

T (AT wefder fAq3 sl
Or

There are three coins. One is a two headed coin (having head on both faces), another is a biased coin that
comes up heads 75% of the time and third is an unbiased coin. One of the three coins is chosen at random

and tossed, it shows heads, what is the probability that it was the two headed coin? 4

f‘gﬁmmamﬁwﬁﬁt'(i@ﬂﬁﬁﬁfmm).mﬁwmwwtﬁmmﬁ%{cmwmﬁm
fafe éf IF| Ifew oW T fefibE amﬁaﬁmﬁmm@ﬁmwﬂmﬁwﬁﬁgmmﬁmﬁm?
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14. If x, y. z are unequal and |y y% 1+ y3| =0, then prove that 1 + xyz = 0, 6
z 2% 1+
xox2 143
M ox, Yy, ¢ TR A Y yz ]+_y3 =0, @@ o T @ | +xyz=0

’

Or
The sum of three numbers is 6. If we multiply third number by 3 and add second number to it, we get 11. By

adding first and third numbers, we get double of the second number. Represent it algebraically and find the
numbers using matrix method. 6

foftr s w6 | 3 S8lw b 3 @ A T4 W A (o wam®y WA ass @t 741 @, @ 11 omr

T T T AN T @ FR BT SeamwbE oy o @l wm e FEH v 5w w9 91 FeEs sl wam
R WA @67 74T 770l

x X
15. Show that the differential equation 2y e¥ dx + (y —2x e37) dy = 0 is homogeneous. Also find the

particular solution, given that, x = O when y = 1. 1+5=6

cﬂaa'rsr2ye5dx+(y—2xe?)dy=0awﬁﬁmﬂqmﬁ$l TS WA oW TEE {4 s It =0 @

y =1zl

Or

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 coordinate of the point is equal to the x coordinate of the point. 6
(0, -2) 17 @@ aTHE FHF WHFIAd forefa =] WG 51 4@ @ IHGEE A 7/ (x, ¥) & =fe1 sqqer o e

Y AWFE T FAEBHE x TN THE|

16. Using integration, find the area of region bounded by the circle x* + y* = 2,

6
T AEE I X+ Y = 1 EhE Ff @ﬁaﬁﬂ
Or
Find the area bounded by the curve y? = 4x , y — axis and the line y = 3. 6
y? = 4x ofiqs, y o% Sy = 3 WA @IS A @I T ST (o 32 G
\A ¥ \
17. Using vectors, prove that angle in a semicircle is a right angle. w X L \ 6
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Or
For any vectors @ and b, prove that 1@ + bl < 1@l + | bl

AT &% d @ b T A s v @ 1d + bl < 1dl + | Bl
18. Find the shortest distance between the lines whose veclor equations are 7 = (2 +2f + 3k) + k (1 - 3] +
2k) and ¥ = (41 + 5§ + 6k) + 5 (21 + 3] + ). 6
T @R @8 5w 1= (4 2f + 3k) + k (1 - 3] + 2k) o 7t = (4 + 5 + 6k) + 5 (20 + 3] + k) ver Frdww wmow
THew qav fady |

Or

7y—-14
2p

- - -5 _ 6- .
=22 g EE =X = e gy right angles. 6
2 3p - 1 S

Find the values of p so that the lines };—x =

1-x 7y—14 z-3 7-7x -5 6-z
MW ——=—== =y—=~5—@nt1§ﬁwmﬁw,mpzwﬁr=ﬁrw]

3 2p 2 3p 1
19. Solve the following linear programming problem graphically:
Minimise Z =200 x + 500 y subject to the constraints: 6
x+2y210
3x+4y<24
x20,y=0
e (FRE ST ARG (T I T -

Z=200x+ 500y 7 wfaw o SAgar ¥& Tawer @F TT

x+2y210
3x+4y<24
x20,y20
Or
Solve the following linear programming problem graphically: 6

Maximise Z =4x + y subject to the constraints:
x+y<50
3x+y<90
x20,y20
AT R SO IR (A SR 797 -
Z=4x+y 7 W% I SfFsar ¥ & Seer @7 P

Xx+y<350

3x+y<90



x20,y>0

20. Probability of solving specific problem independently by A and B are 1/2 and 1/3 respectively. If both try
to solve the problem independently, find the probability that
(7) the problem is solved

(i) exactly one of them solves the problem. 3+3=6

AmB@smmmmmwwwﬁmrﬁmI/ZWIIBIWWWWWW
BT 6B [, @® Nefder {fy F=r Ime
(V) TTER T
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Or
(Answer both a and b)

(a) Events A and B are such that P (A) = 1/2, P(B) = 7/12 and P (not A or not B) = 1/4 . State whether A and

B are independent? . 3
A 3 B w5 1 amg@m @ P(A) = 1/2,P(B)=7/12 sq P (A.7x3 = Rm5= 1/4 | A =g B To8 =& 75 990
za1l

(b)Two cards are drawn at random and without replacement from a pack of 52 playing cards. Find the

probability that both the cards are black. ' - 3

52 St BHWER AF AT A L TFARIT [ Te AGRF O 51 | T e T @EE sefdsr [ w4l



