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36T MATH
(EN/AS/BN/BD)

2026

MATHEMATICS e

Full Marks : 100 o
Pass Marks : 30 —

Time : 3 hours

The figures in the margin indicate full marks for thequestions.

ALLOTMENT OF MARKS
Q. No. 1 (a—m) carries 1 mark each (any ten) : 1x10 =10
Q. Nos. 2-13 carry 4 marks each : 4x12 =48

Q. Nos. 14-20 carry 6 marks each : 6x7 =42

Total =100
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(2)

1. Answer the following as directed (any ten) : 1x10=10
e s Feepics Tes fmr (R wed)

PakiResfm Mot Ser we (G- o) :
mﬁmvﬁﬁtﬁrﬁﬁﬂmﬁ(mﬁwﬁf)

“'\.

(a) If A= {a,b,c} and B= i%”ﬁ, 3}, then find the total
number of relations from the set A to B.

R A-{a,b,c}WB-{l‘;?ZT3} A, (5@ A T */ B &
CRA1 2 ST S el 397 1

MM A={a,b,c} 9% B= {123}'-’81,—1?@1AW§F? AT
B */(® (b e SR’ Refg w1 |

IR A={a,b,c} ¥ B= {%gS},mA‘@ﬁlﬁmBﬁm

(b) The Value of 7- (Jxk)+1@(g:3<k)+k (i x j)is
l-(]Xk]+]-(le)+k~(iX,J):§W

f-(}'xl%)+}(fxl€)+l€-(fx}')—«ﬂﬁ‘ﬂ?{

f~(}'xl€)+}'-(z’xl%)ﬂ%-(z?x}')ﬁﬂm

i) 0 () -1  (Crig 1 (iv) 3
(Choose the corre&t. %nswer/“\% TG R SR /
fg}%ﬁ @ e/ e awra’)

() What are the direction eosines of x-axis?
XSO o R Ry T
x-rEiod fomcrafer § 9o
x-Toor'f ot s e .
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(3)

(d) Find the'principal value of sin™! (sin-?isﬁ).

-37) . .
sin™! smg-szt— -WWW@Q?WI
\ /

.
sin”! sms—n L RN W‘ﬁ‘ﬁ I
' \ 5 ) t":{“

Peene—t-]

sin”sin —) 1 eTe Hﬁ@wﬁ@l

\

fe) Let A be a square matrix of order 3x3, and
detA=7 (|A|=7). Find the value of det(adj A).

q T A 9B 3x3 ¥R (oew TF detA=7(|A|=7).
det(adj AFT T g 1 1 ‘) |

-
—

@ T A G 3x3 mg;mm g} detA=7 (|A]=7).
det(adj A) -7 T et e 2

"";F

© gR Asm 3x3F Hﬁ Qﬁ'ﬂTWﬂ IR detA=7(|A|=7), ¥=m
det(adj A e g1 ¢

() The function f(x}=|x-alis
flx)=|x - a| T

f(x).=|x—a|‘¢?17{ﬁ$

f)=|x-alfimamm 0L
(W

(i) continuous at x = agiﬁb:gt not differentiable at x =a
x = a R7e SR, ROE: a RS SRy 78
x = a s i, ﬁ'@x aﬁ“ﬂ_mﬁﬁﬂﬂﬂ'
x = q P ST, T x = aﬁaﬁama*g{wﬁw:ﬂ
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(4)

(i) both continuous and differentiable at x = a
x = a s wffben oI S Yo =
x = a Rere wiRiftes <) Seeg 7R =
x = a foRiaE W’:ﬁ'{éﬁ?&ﬁ SR BT W
(iii) neither continuou%%or differentiable at x=a
" x = a R IRfzme BT SeeRRe T
X = aﬁm—wﬁfﬁa\sm IR SRS T
x = o T el TeT A I GRITREY 7T
(iv) differentiable at x = a, but not continuous at x = a
x = a e e =, R ot =
x = a e SRwE 2, fe R
x = q forEm gt wrpry it e st T -
(Choose the cort\é’_at answer /%% S&I0b! ?ﬁ%@{@/

&%) Terb ez e /S R T
o0
(g) If T
“ : A (C?§ﬂ“ —sinocJ
sSIinNo Cos(,
and A+AT =1, 0<a <90°, then find the value of o,
I
A= cosO -—sinq
Sli:lgﬁ CcosO
e A+ AT = 1, O<a<9Q°,DC‘C@a-?Wﬁ‘f§IW !
I , o0

cos o -sinq
A= s
smoc cosQ,

m<A+AT=I,0<a<90°,woc-mwﬁ°mmy
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(5)
R

A cos0 ~sinq
sina.  cosoQ

A A+ AT =1, 0 <0 < 90 e o Y T RgA
O
(h) Evaluate : | (sin~! x + c687} x) dx
o0
T a4« [(sin! x + ces~! x) dx
TR Reffl 7 : [ (sin x + cos~ x) dx

am g : [(sin™! x +cos™! x) dx

() If f(x)=sin? Jx, then f'(x) =?
3t f(x) = sin® Vx, @ fi{z)=?
i f(x) = sin? Vx, o=@ é‘%: ?
IR f(x) = sin? Vx, = fCici=?

T

. A
() The Signum function fSR— R is given by
1, if x>0
flg=1{0, if x=0
-1, if x<O
then e

fRsmm Fom (Signum functign) f: R — R acwea fean wiicg
A7
1,5 4k x>0

i
flx)= Q;ﬁlﬁ x=0
~Le=Af X <O
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(6)

BioMM FoM (Signum function) f : R — R RE&wa (e B

e
R "wEYA (Signum fupetion) f:R - R

: 1, R x>0
fl)={0, J& x=0
-1, gk x<O

(i) f(x)is both one-one and onto -
fx) ST AE SRS BT W

f(x) GFF GR S él;tg’a

£ o) R oA e R .
(i) f(x) is neither oné 6ne nor onto
Flx) @twRis e wghe T
Flx) TR T T3 ARHPS T
£ () i 72T gﬁ;ﬁaiq’l L&
(iii) f(x) is one-one but not onto
flx) a9 = R R T
f(x) @tFFt 77 wRme W
oy g 5 v e
(iv) f(x)is onto but n%%i%me-one
() SRS = 7 a@m
S () oo Y IR
£ () oftana iy e R T .
(Choose the cortect answer /% a0l AR Shredi/
w5 Teafs er e/ R wEE)



(7))

¥y3 dx

(k) The value of is
I 1+x2
1‘/§ dxz Bkl
1+x
;/5 dxz ~9H A ia
1 + X "hus;::w*‘)
X
ﬁ/g ——dx 5 ™ = il
1+x .
. /" .y 27 T T . T
i) = i) — ‘i) = i) —
0 3 A N -
(Choose the correct answer /% Seat! AR Shred/
% e @z e/ e e’

() If Aand B are two events such that Ac B and P(B)#0,
- then which of the followmg is correct?

WAWB@THWWACWP(BHO (S8 oo SrEy

I

39 (PG 9?7 ::*;
° zrﬁA«aa\BzﬁsﬂBmmmAqB @} P(B)=0, o= o
SCHY T TR 3793 2 K
3R A 3R B A3 MR W@ AC B 3R P(B)# 0, S TERE
BRI o HARAT Nl ?
PB
() P(A|B)= PEA; (i) P(A|B)< P(A)
(iii) P(A|B)2 P(A) .{it) None of the above
b o bt T
5 vom e
(Choose the correct afiswer /% T&ICh! AR Sferedr/
W% e @ e /N e arra’)
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(8)

(m) The integrating factor of the differential equation

xi‘li—y=2x2 is
dx

Wﬁ'ﬂqxiz — y = 2x%-5 S B X

T AN x-czl‘l%—y=2’C?"““t'“°ﬁ'@—°‘:‘ngwIT

TARY AR X —= Zz y= 2x2~;ﬁ=rm’%rmi’£ WSS RET

) e~ (i -; (i) -1- (iv) x
(Choose the correct answer/’\%‘ TeT0h! AR Tt /
w Teh @z e/ e 'ae )

2. Answer (a) or (b) and (c} :
(a) T (b) TF (c)-F T&IF :
(a) ST (b) R (o) TSI :
(o) 7Tect (b) ST (o) B e B < e

T (@ If _3" . x <X then prove that tan-1S08* T
2 2’ l1-sinx 4

-1 Cosx
1-sinx

zxﬁ———<x<12‘- (T8 oM T @ tan”

N
N | &

S

ﬂﬁ——é—<x<g,wﬁwf@mtan

.1 coOsx _Tm X

3n T
—2l<x<—, 2
* 2 2 .
tan_l COS'X - n +£. %
l1-sinx 4 2
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Or /M%7 @4t / Ta

(b) Prove that -
o 9 @
oI A (&
B T R o
cot'l(lj—xy) + cot‘I(M) + cot'l(——1 b zx) =0
xX-y y-z zZ-Xx. 2
(c) Prove that
o1 I @ w
oI ¢ L
HIAN G T -
~11¢.% 1 1 T
tan! = %gin"l— ==
205y A0 4 o
3. Answer (a) and (b) or (c) and (d) :
(@) SF (b) 73T (c) TF (d)-T &g I :
(@) 9% (b) TR (c) R (d)-97 TS FA
(a) 3R (b) T (c) 3N (d) A = 2
(a) If - .
3 1) 1-0
= 1=
+(5 3} o 1)
then find x and y such that A% +xI = YA. 2
A 31 1= 10
‘ 7 5 01

(o8 x W% y [Refy 41 awe A2 + 10 = yA.
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( 10 )

7 .5y 01

IR X GR yﬁq‘nmm~A2+xI yA.

1"“'}

. 3 "y 1 0
A= FYE I =
73 =6 )

x 3R y B B wrom e A2 + X0 = yA.

bl

(b) If A and B are invertible matrices of the same order,
then prove that (AB)'1 =B7lA7L
ﬂﬁ@xﬂ@ﬂ@%‘ﬁ‘AWB—ﬁﬁFﬁﬂﬂ, (IR i
¥ @ (AB) =B 1AL

ﬂ.m:‘-d

T 46 9% qICeq cﬁm%a« B -<7 AfStAN 4T, O 29
@ @ (AB)™! =B 1A'

yyyyy

wem & (AB)! = lA"ﬂ
. Or /=& / 531 / gar

(c) Prove that the diagonal elements of a skew-symmetric
matrix are zero.

. .Mqﬁmﬁwm—@wwﬁﬁ@ﬁm4@awl

v arenieanm

'4|¢4|.unn

(d) For what value of x ‘; -
b ’\ \

x-3 & IR A3 ety

X-G4 @R MRS
xfm mﬁ qTa™

(3 3o
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4. (a) Let A=R- {3} and B=R {1} Consider the function
f:A— B defined by f(x) z Is f one-one and
x -

g7

onto? Justify your answer. | 4

MJ
W ¥ A=R-{3} w* BER-{1). f:A>B, flx)=2" i
x—

1 %:))

Wmmianfmm@wwwv (SN T&T]
TReqeel afeef 4 I

@ TN A=R-{3) & B=R—{l). f:A— B, f(x)=>"2

x—3
FoRb (ST A | f TEH @R mwmﬁv A i
W@aqﬁﬂ'\maﬁmmu N

N dEm A=R- {3} nam% B=R-{l}. f:A-B,
S| £ owEy e SR R

Or/ﬂﬁ??‘/ 5o/ TET

(b) Show that the relation R in the set R of real numbers,
defined by R={(a, b):a < b2}, is neither reflexive, nor
symmetric, nor transitive. 4
fyedl @ I/WA RIF ﬂ"if‘ R-¥®  sxwmRm g
R={(a, b): a<b2}sz"wfm§5zﬂ, 2T T, FKFPS T |
(TS (¥ AR A W2 R- @‘gxwmle {{a, b):a < b?}

41”

AP 7, oS 7, S T |

e & 7@ swfmfy s R o |@isn R={(a, b): a < b?)
fefem A, wifane AR, qeewER A
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5. Find % of the following (any two) : 2x2=4
worg Y faefa 0 (RGN o) : e
= co

e Z—Z— Brefr e (- ) 3ad
o o

TR ’d_;yc g (Srfaern BRARY

AR
(H) y=x*

(ifi) y=sin"? (1

1+x

2
—x E'Z";}z‘a
}, 0<x<1
2 N

—

N
6. (@) The volume of a cubéci:“’f% increasing at the rate of
O cubic centimetres pér second. How fast is the
surface area increasinéjﬁfhen the length of an edge
is 10 centimetres? () 4
5 T e ofe (reee 9 W (FERtR TE Aw) IS
gl e feied, cafem «bi wifes T 10 fBRBR 2
< T e ofe GTEee 9 W GIFBRDE Ted IWE | N IR
. . oIl RS mm,waﬁ?ﬁmm 10 BB 2
tﬁq@maa’ﬁamﬁﬁuﬁqyﬁﬁ:%ﬁﬁ9w’ﬂﬁﬁmm
a@lmmﬁvgm@ﬁ@ﬁ@mﬁaﬁqﬁmﬁm
10 AR | a% :
: L A
Or/WT%WQ Y/ T
(b) Let I be any interval digjpint from [-1, 1]. Prove that
the function f, given by f(x)=x+=, is strictly
i x

increasing on I. 4
@ 2o [ B SRR W % [-1, 1]3 TS SPREE | o ¥ &,

f(x)=x+%-mwmwﬁlﬁﬁwam|

/147



7. (a)

(b)

/147

(13 )
1 7T I @l S @k @fb -1, 1]-99 W% PiRge | AW
a, f(x)=x+l—ﬁ§WﬁW§WITW3@WI

mmImﬁHﬁzﬁm&,Wwﬁéﬁ[—l 1] S R |
BHH e R, f(x) = x+i§ﬁ@ﬂmwﬁaﬂ”maﬁaﬁwl_

f”‘,‘?
Evaluate (any two) : | . 2x2=4
A Ref 391 (R go) -
T R T (T~ 9f6)
A g (SmaRasmn W)
0 N
(i) [tan* x dx “6 B
] (s

(iij) [e (——T)dx D)

D S

Or /73 / @it / w=r

Show that [(f(x)- g(x)dx=2[f(x)dx, if f and g are

defined as f(x)= f(a-x) and g(x)+g(a-x)=4. 4
el @ [(f(0) gl dx = 2Iof(x)dx M f ouR g
fx)= fla- x)Wg(ng[Q x) = 4—wmw\wﬁ-w'®|
s @ [2F(9)- g(x)dx@@jof(xdx ?" f e g
f(x)= fla-x) 9% g(x) +g('q-7-x) 4-97 JE =TS F W |
Rl R [Or0g g de LRS e R 7 o g
fx)= fla-x) 3R g(x)+ g(a - x) = 4 T T@E SH@AE =

[ Contd.
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8. (@) Using integration, find the area of the ellipse

2 2
X
—2"*‘%— st
a“ b -y
2 2 (E-_;}w"
mw——+b2 1%@3@@%«%@@«1.
Chi
2V G
Wm?er =I'S°Re Q&R e I W e |

2 .2 .
m’mmmﬁx—z+-ly)—2=1wa@=rﬁmﬁﬁrﬁ§m
. a

Or /7% / 5t / &

(b) Find the area bounded by:the curve y = cos x between
x=0 and x=2x. b

e

x=09F x = 2n-awyf—‘zéosxwwwm?mﬁﬁcﬁx
i | | Cad

\T‘Q

x=0d9®R x =27 aﬁﬂtﬂl%ijacosx?@ﬁﬁl@ﬁ‘ww
a3

y=cosx AEg@RN x=0 3R x =2z SE &l awE
R et g

9. Answer (a) and (b) or (c) :
(a) SF (b) TR (c)-3 TSI F1
(a) 93 (b) 93T (c)-97 Teq W*“f—"
(@) ¥ (b) T (c) T Toema & (Z;Z

P

(@) If a-z+2_1 k and E——§QI+J 5k, then find a unit

vector in the direction 6@8

Wa=1+2]- k5% b= 3i + j- 5k, (°@ d - D3 fire @
'mr@aﬂﬁwl
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(b)

(c)

(15 )

WM d=1+2j-k @R b=3i+ -5k o @ - oo Fice
b ¢ coga e gean
Rad=i+2j- kanﬁb==~3:+1 5K, % @ - b wRE W

IR Yot g1 ;% ,
: A :
For any two vectors d éd}g, show that|d - Zl <|d |B| .2

72 75 w
Rt 11 o83 @ e b-443 et |3 - B <3| D).
T~ 46 (539 @ =% Zjﬁawme m|3~3|s|3||3|.

SR A S & o b Y v Rl R @ - B < |33

Or /733 / 5 / T
Let a’_f+4}'+21€ b=38~2j+7k and @=2i- j+4k

Find 2 vector d Whlch is perpendicular to both a

and b, and ¢-d = 15@Tj 4
@ T d —z+4_]+2k lqjﬁz—2_]+7k e C = 21—_]+4k.

dmaWbmj@’H‘ﬂ?ch 15 @ d
Sfered |

WQ‘@Ta-f+4}'+2I€ b= 31—2]+7k~5ﬁ\c 21—]+4k.
d%aebm%"i@ﬁﬁm\c d_15mdmmu

-

T AEE ‘l+4]+2k b=3i- -2j+7k W
é=2i-j+4k. dﬁamaauﬁbﬁw»ﬁrfﬁmac 15
Wd@ﬁg:n (f'@

()

10. (a) If 6 is the angle betw”egg two unit vectors & and b,

/147

and a+b is a unifjVector, then find 0. Also
find |4 - b| . - 2+2=4

& WIF b 11 4IF (S5 WF 0 Prieq W @11 AW 4+ b oy
G (I W, (903 0 By 391 1 o1ce | G — b|-3 I Befg 41
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(15)

am\bt@«ﬂwr%aeeamwmmﬂﬁa+b®fb
xawf?aiﬂ,—meﬁcfﬂmmam[a b|-98 T @
mé}r;;

oA

amﬂbﬁwmmewaﬁtﬁﬁ@r{ﬁ{@m@a+b3ﬂ
fwmm s 0 & RgT R |d - blﬁm@

Or /7% / 9% / T

Find the foot of the perpendicular from the point

(1, 6, 3) to the line _J_c_=y—1=z—2_
1 2 3

1, 6 3)ﬁ“ﬁwf—y21 232 @R 89S Bl TR SR
ﬁ‘fﬂ%ﬁl |

i 6{‘3)13"53 e %—yzl Zgz @A TR DR
Wﬁ”fﬁ"fﬂml

1, 6, S)ﬁﬁﬁwm%=y;1=zgzﬁi@ﬁmimmzﬁ1ﬁz
TR Rgl

" 11. Answer (a) and (b) or (c) :
(a) ® (b)=513?ﬂ (c)I T FHI
(@) &R (équ (c)-% TLT FCA :
(a) 3T {@;@T (c) T T &

(@

/147

chf"the angle between any two diagonals of a cube.
7% (cube) G5/ ReFA! FO= F4 e @9 Refa 3101

43T T4 (cube) -G S Fefd WA (1T Fefq T 0
gmHay’ (cube) AR sraRgeTn 3 EEE e EE g
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(b) If a line makes angles 90°, 135°, 45° with the x-axis,
y-axis and z-axis respectively, find its direction
cosines. £y 1

M qOE @R Xx-TF, y-W m Z-9%9 (10 I-FC 90°, 135°
IF 45° @1 B T, mﬁmw%ﬁem |

) T G AN 2%, y-ow-ER 29w ST TG 90°, 135°
LGRR 45° (@19 Teom Fq, 7 el @1 T | ‘
I IR grEren x-f’, y-Re’ R z-faw'st wifd 909, 135¢,
45° F @ A, af of FumE R

or/ 373?7/ [ [T/ T
(c) Find the distance between the two parallel lines
given by u’l
F=1+2j- 4k;!-J(2l+3]+6k) -
and 7 =37 +3}L M51+u(21 +3j+6K) 4

‘L‘_Ji-f

mwmﬁwa@ﬂw
F=1+2j-4k+A(2i +3j+6K)
¥ 7 =3{+3j-5k+ (21 +3 j+6K)
@, PrReq wem 139 e |
6 AR (AR AR TS IAFCH
Fr=i+2j- 41«“;4&;&(2€+33+61€)
¢k 7 =31 +3] 15k+u(21+3_1+6k)

“.r'.r

m,mwwwmm

r —l+2] 4k+}»(2z +3J+6k)
AR 7 =31 +3j-5k + (21 +3+6Kk)
SrEteen Rrarf e seemsE figa g

/147 [ Contd.
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12. Answer (a) and (b) or (c) :

(a) S (b) T (c)-a Ty 1 :
(a) ¥ (b) T (c) B Fema & e

(@)

Sy i

If E and F be any events of a sample space S,
prove that P(E’|F)= I~ P(ElF) where E’ is the
complementary event of the event E.

. 3% E % F @I R0R oo gm S-o e wive 101 9o 2,

(b)

/147

oM ¥ @ P(E’|F)=1-P|(E|F), ¥ E’ (=& E TR 7T
o1 | _ |

I E 9 F @A R T TR S -aF et e 7o N =,
O o9 I @ P(E’|F) = Lf P(E|F),CZI?n'c={E ?ZCVQEW
R ol | Y
Gﬁ%ﬂﬂﬁwEaﬂﬁFanu\ﬂﬁmmﬁmmssﬁwmﬁ
AT A SeE, mqﬁmﬁwﬁpwm 1-P(E|F),

SE-E’ 31 WK E SURH g S|
6 5 7

If P4)=r% P(B)=77 and P(AN B)=-, then find
P(A|B).
I P(A) = %, P(B)= 15—1 E P(AN B)= %, =8 P(A|B) Refa
& P8 5 .0 7

(A)=17 P(B) =7 ¥R P(ANB)= 17, oRA P(A|B)
et T | .

_6 pmeS am pans <L
IR PA) = T P(B) T 3 P(AN B) T P(A|B) @&

g



(19)

Or /33 / 9%t / war

(c) The probabilities of f | solving spe01ﬁc problem
independently by A and.,B are % and § respectively.

If both try to solve the*problem independently, then
find the probability th

(i) the problem is sol@
(fi) exactly one of them solves the problem. 2+2=4

AWB—@@E@MWWWWWWQ’HW

%w%.ﬂﬁﬂwmwwmmmwﬁw,m

(i) FTGR S w;  —>

(ii) costmRR BF <uH ctly one of them) MR

S SIRGR | @@
°A@ﬁ<B—ﬁ§WQﬁﬁZ%WWWWWW
wnm%e%.trﬁ TN & SO FOTORA (58I
I, O TBAS! e I @ICA—

(i) MBI 2,

(i) o1 T B TR T T 581 97 |
AMBMMW@@WWWWW

(ii) forenf e’ (exactly one of them) ﬁﬂTﬁ HEGAE B
T

/147 [ Contd.
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13. (@) There are three coins. One is two-headed coin

(b)

/147

(having head on both faces), another is a biased coin
that comes up head 75% of the time and third is
an unbiased coin. One of-the three coins is chosen
at random and tossed, it-shows head. What is the

probability that it is the two-headed coin?
R R < Rye-RFE (T PR Ju <), RS R
o T B RS 75% T A% W o gIwch Ffs ol |

W@W%ﬁwmﬁaﬁm@ﬁ%ﬁwm Coran S% | HICH!

fage-RFR RE TRl w2

RS aoh Rge-RFE (R @ e qr), Sl Rew shiafge
TR 591 I 75% Yo 2 W GR porn WS SRS | AT
1 Ronlda @3l v 303 1 99, 38 e ¢ 1 o fage-RFE
RETR FRI! T ? . '

A EERf A A e (EEhi sl v o),
AR ST TS Zd WTETREE 75% @ I SR amiR
S AR wEkl A AR GRea T T GErE e TR
¢ TR T | TR T WA AT ST ST s

Or /% / 5 / Tt

An instructor has a question bank consisting 300
easy True/False questions, 200 difficult True/False
questions, 500 easy multiple choice questions and
400 difficult multiple choice questions. If a question
is selected at random from:the question bank, what
is the probability that it will-be an easy question given
that it is a multiple choiéi{‘fguestion?

] FRE 2eS 30051 7ZE AR 41, 2000 3 F1/F=
@1, 50001 2% IRFTE (mulltiple choice) wF 40081 TR
TRRPTLS 2T G LI (question bank) SR | PRSI
51 2y ARSI AR IRCA opchl RE (R el R 3
3 b1 RS o e TNy I I ? .

4

4
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e R 7o 3001 w er/RAm 47w, 2008 P
o1 /R @, 5001 7w wRewgs (multiple choice) 33
40076 IR =R ﬁ(’.‘ﬁ”%%ﬁ PR (question bank)
R | I (RCF < W IO ({4 I o 7w
§mwwvﬁqﬁm§ & 209 e SN T I 2
W SR S S SO0 T ¥ /A R, 200
M A /AR fRform, 50@53’!@ s iR (multiple choice)
AR 400 T =i\ TR wifmen (question bank) 3|

HiftmreTEE A i it TR SR EIPIECID)|
Far forg A A SRR 9 S R s

14. Answer (a) and (b} or (c) :
(@) =% (b) TR (c)I TSR :
(a) S (b) W (c)-97 TeF FAl 'v:j
(a) SR (b) T (c) T fmr 2 - gé

(a) If @i«) .
033 tan2

A= 2

tan% 0

and I is the identity matrix of order 2, then show that

I+A=(I—A)[c?sa —sma}
=SIRO0  cosQ 4
(0 o
% tan_
tani,“j; 0

WI@&2WW@W,C@I@@@§T@

I+A=(I—A)[C?Sa —sina}
sine  coso
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M
04
0.i—tan—
A=|" . 2
a;uua:'-
tan—‘"”;«f"‘\ 0

R T < 2 T SR (s T, TR (e
coso —sinoc]

I+A=(-Al""
sino cosa

0 —tan-O—L
A= 2
o
Y
mﬁ[mmﬁzﬁﬁﬂmﬁﬁ@a,ﬁ#ﬁﬁ
fedsa —sina
I+ A= (- A=
+ A=Ay oc]
. "y
(b) 1If
© - 6i -3i 1 ,
4 3i -ll=x+iy
20 3 i
then find the values of""%ihand Y.
f fo's
: 6i -3i(ad
4 3:{252 = x+iy
20 344

(0@ x S Y- T ] 39 1

/147



T
] 6i -3i 1)
4 3i =hl=x+ ly
‘ 203 i
TG X R y -7 T el e

.(‘(nv:." 13
6i -3i ~
4 3i ~1l|l=x+iy

20 3 i
I IR yRam g
Or /(& / &1 / e

(¢ Using matrix, solve 1:héﬂ:jf‘-”llowing system of linear
equations : AN

WWWW‘IQJ{? ST 4
TP ~afers Fess Sese 45 s se -
T TS SERATR MEER giEey ST T |
X-y+2z=7
3x+4y-5z=-5
2x-y+3z=12

6

15. Answer (a) and (b) or (c) and (d) :
(a) S (b) 7T (c) F (d)-3 Teq 74 :
(@) % (b) WA () @ ()47 T FA :

(@) Y (b) T (c) R () i e -

(a) Find the relationship bfqt;j;reen a and b so that the
function f defined by .7

ax+12%f x<3
flx)= . :
bx+3, if x>3 -

is continuous at x = 3. 3
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f R iR e e SR

ax¥l W x<3
fe= {bx-l‘-S I x>3

T X = 3wwﬁﬁ@§zﬁ“aw b7 o T e |
F O I A GRS R

: ax+1, M x<3
f(x)—{bx+3, I x>3

FEAD x = 3-(° RO TA a R b-GF WG T @R TAN

F oy SRR AR A

ax+1, IR x<3
7= {bx%'*‘?a: gk x>3

mgaw“smma@ggrambﬁwmﬁgm
(b) If x=\gsin "t y= , then show that ==
ﬂﬁx:-\‘a‘éin—lt’ 1} cos lt m@cq_ _%.

qﬁ X = sm

'ﬂﬁx—*/ sin”

dy_ Y .
X

(c) If y=vAcos(logx)+Bsi§r(l%g x), then show that

d’y  d
2 dxg+xdz+y=0

where A and B are any constants.
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3fi y = Acos (log x) + Bsin (log x), (74841 &

2
x2d—%-+x-c-i£+y=0
dx dx

TS AN B 751 R £3589
Ift y = Acos(log x) + Bsm@eé x), G418 3

N
L Fe

@A A &% B 1o (-G & |
3R y = Acos (log x) + Bsin (log x), Tt &

2., . |
x2—d y+x-——dy+y=0
dx2 . dx

(d) Find the value of k so that the function f defined by

kcosx .
f x#

. . Y|
is continuous at x= 5 5

x=§ﬁ#pfwwﬁm‘a"_@k-amﬁ°fa«h’@
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16. (a)

(b)

/147

( 26 )

x=gﬁ#jc6fwwﬁﬁ@mk-uﬂamﬁ=ﬁm, T

‘KC [
M—42X
flg=1 ™=2% 2
* 3, S—EJ X =—
A 2

et

x_—ﬁaamafm%;{%mﬁwkﬁmﬁ@,éw

ST

kc_osrﬁ, R xzZ
f(x)= M—2ZX | 2
3, 3 x=g

Find the local maximum and local minimum values of
the function f given by f(x)= 3xt +4x3 —12x2 +12.

=] A“‘

Fi9=3x* +4x® ~12x% %1250 =@ fffe ToFE T AR
e T =R T e [

¢,
1 r”

Fi) =3x* +4x3 ~12x%¥12-97 7R BfF@ w0 TR A
u‘ﬁ\?ﬁwﬁéw mwr

.......

mmmﬁgmﬁwrﬁmﬁgql

Or /7% / 947 / 1

A rectangular plece of tin 45 cm by 24 cm is to be
made into a box without top, by cutting off squares
from each corner ana §f01d1ng up the flaps. What
should be the side of ﬁae square to be cut off so that
the volume of the boﬁ; the maximum possible?

\b Ta-«-?

9 oA Be et (@1d.45 @R x 24 @R, AW @R
o1 GTB! 35 I oF S TR GBI IFE A0 I LA WF IR
m«we@r?ﬁilmﬁmaﬁﬁﬁﬁmtw‘sﬁsﬂmim
JIBCHR SRS Y T2

6
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931> RSP BR <t W9 45 ELR. x 24 AR, 1 2 Frem
(AT G310 39 (FCB 8 O J@ I | Mo IR A R IHHA
%mwwﬁﬂ?lm%ﬂegmﬁaﬁﬁﬁmtﬁﬂ?wwm
e R %12 W)

T e e R aewiEl45 A B om w24 A, B

TAISATEAT AT RS FIRG AT TR ?
17. Evaluate (any two) : 3x2=6
= fRefg =1 (Reren 19) ¢
T\ Refq w1 (- gqib) -
AH figa (SraRasman 7R) @@ .
(i) jx33x2 dx (Lo
€?)
Y7 -6x - x? A

(iii) [sin2x-cos3x dx

18. Solve the following differential equations (any two) : 3x2=6
O e AP I SRred (R )
e et SR SN (R ) (-G D)
mmwm@ma@mg%}n (Rt TR)

(i) y%=xy+x+y+1‘ Qo

Y
(i) xdy-yde=~x2+y? dx
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(m) +2ytanx sinx, given y=0, when x= g
dy+2ytanx smx,ﬁmﬂl@y 0, @l x = =
dx 3
dy+2ytanx sin x, (WSHl ';y 0, I x = g
g

dy : rep)

+2ytan x = sin x, B8 &5 do, e x =2
ax Y & 3

19. Answer (a) and (b) or (c) :_ﬁ
. (a) T (b) T ()7 TEA T

(@) &R (b) FXJT (c)-97 TSI T :
(@) M (b) T (c) i P & :

(@)

(b)

1147

If 4 and b be two unlmétors inclined at an angle 6,

rove that s1n = —|a==p|.
pro 5147

nﬁeﬁlaﬁrﬁaﬁ?@b-mwmqﬂ,mﬁwa

nﬁef@awc?a b-43 TR (@19 =W, AN I A
sind=L1a-5).

2 2
IR 6, & mbmﬁaﬁﬁtﬁﬁuﬁﬁﬁéﬁ@mmwﬁ
sin2 = l|a b. €O

2 2 . (@

In a bank, pnn01palfﬁreases continuously at the
rate r% per year. find the value of r if Y100
doubles itself in 10 y&ats. (log,2 =0-693])

AT Do T|R r % WA WAoo A Iw W1 AW 100 F

10 39 TR fRgd =|, @ r-S@ 9 ofered |
(log,2 = 0-6931)



(c)

" 20. (q)
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4G WK IR % WA WRAGSII o 3% = | I 100 B
10 3@ <7 faga =, W r-q8 YW @y 3@
(loge2=0-6931)

T AR R r % mwﬁmm&ﬁa@ng& 100 T=T
1oaﬁmrram%m’t m#ﬁmﬁgm(logez 0-6931)

# B

Find the shortest d1stance between the lines whose
vector equatlons are A R
7 =(1-t)i+(-2)j+@3 -2k and
7 =(s+1)i +(2s-1)j-(2s+1)k
z@mmm@—%ﬁ@ﬂﬁ JaA i r%aﬁwrﬁm
F=(-t)i+(- 2)J+(3 2t)k'\’>n'<¥
?-(s+1)z+{2sé )j-(2s+)k =1 o
ﬁ@mm@*mmﬂﬁ@miﬁaﬁwﬁwatﬁm
r=(1- t)z+(t 52)]+(3 -2tk @R
7 —(s+1)1 +(2$ l)J (23+1)k El
ﬁe@ﬁmﬁ:mﬁﬁﬁﬁmﬁmmﬂmﬁmm
7 =(1-t)i+(t-2)j+(@3-20k oM
7 =(s+1)i+Rs-1)j-(2s+])k

-

Solve the following linear programming problem
graphically :
Minimize Z = 10(x 7y+190)

subject to the cqns;ramts
X+y<8

x<5
e - y<5
x+y24
x20,y=20

: "’*}j" g
£
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FITE AR PRk TRTRER SR ST 4 -
Z =10 (x - Ty +190)5]

et W SRIedl, TS o x B Y3 AARTSPR 24

¢ x+y<8
) | @& x<5
) Yys<5
&0 x+yz4
T+x20,y=20
fees G cenenfi STmiva R (graphically) 4= FC
| ' Z =10 (x - Ty + 190y«
SRR T (RF IR, A o9 X qR y -9 TRmerig 2@l
xX+y<8
x<5

= x+yz24

€
) wZO,yZO
el TEUE  ERREER S OREIgEER WEES A
el = ’
Z =10 (x-Ty+190)7
35 R R, S e x 3R y i St st
x+y<8
x<5
y<5S
) x+y=4
(x>0 y=20
Or /1% / @

(b) Determine graphically minimum value of the
objective function

Z =-50x+ 20y

/147 -
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subject to the constraints
2x-y=2-5
3x+y=23
. 2x-3y<12

x20,y20

S8 Ferm

Tfe o
Z=-5&m+2mr
memmxwy-mmm
2xr-=y>—5
. 3x#y23
2x-=3y<12
x20,y=0
AiRgen ATaYH )
Z =-50x +20yf .
g geRm 7m R, Wx?iﬁyﬁ%ﬂﬁ@nm?ﬁ
2x & y>-5
3x+y93
2x - “3y“<12

x20,y20
* %k

26C



