AVC
H.S. PRE-FINAL EXAMINATION, 2021-22

MATHEMATICS

Full Marks : 100

Time : Three hours

Answer the following questions : I1x10=10

CeR eETRd e firdl 3

(a) What is the identity for the addition operation on the set of real number /R?
TR YR S (R) (Mot &fiFal Asies 9 (! e

(b) LetA={1,2,3}.Forx,ye A.Let xRy ifand only if x>y. WritedownR as a
subset of AXA.

@Bl 7EES A = {1, 2, 3)3 89qS R @Bl 7 &F xRy <> x>y. R T=2R=EH!
AxA I TRl fRpitst feri |

(¢) Write down the Range of f{x) = tan”/x.
S&x) = tan™'x TEACGIR ARRCG! |

(d) Ifamatrix has 18 elements, how many possible matrices can be formed using
these elements.

B! CTTeTe =9 18 Bl GTIeT WITR | O3 (NIeIi2n! IRRR R FaHt! Ay oo
stom i AR 2

(e) Give an example of a diagonal matrix.
o1 Rl et Twigad e |

(f) Define continuous function.
wifen Fema At firal |

(g) State true or false : “Identity function on real number is continuous.”

o (@ SeT ol 3 ‘AT MY 9T TAA00! Siifed

Contd.



(h) Write Leibnitz rule of derivatives.
ST Leibnitz I 76! el |

(i) Every differentiable function is continuous — State true or false.

“HATSIICH] SRIETAI FEAHR, WA - SISCH] 8F F SOF ?

(J) Find the direction cosine of the X-axis.
X sreg faeiiss @Al 3 |

Let f:N — N bedefined by 4

—'1-—*'—1, nis odd

S (n)=

ok nis even ¥ n€N

Examine whether the function bijective or not.

r(i)={
E,n‘lﬂ] M neN

W@WWW@GWWW|

Let f:/R— /R be defined as (%) = 10x + 7. Find the function g: /R — /Rs.t
gof=fog=1, : 4

QT f:R - RUGIFH, fx) =10x+ 7. g: R —» R % 11 qice
gof=fog=1,
Or (5431)
Show that (7831 (),

cot” V1+sinx ++/1-sinx _x xe(O _7!'_)
V+sinx-1-sinx ) 2’ 4)

[2] Contd.
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6.

If(am) A=|1 0 2

0 2 1

2 0 3

Prove that (293 @), A’-6A2+7A+21=0
Or (|31)

If(@M) fix)=|cosx -—sinx 0

sinx cosx O
0 0 1

Show that ((7481 (), f(x). f(») =S (x+Y)
Using elementary transformation, find the inverse of the matrix.

Chfere &A1 Y IR Ooi GNe 71 [eiSte e [Hefa Tt

A=112 -3 3
2 2 3
3 -2 2
Or (|at)
If (af) A=|cos@ sin8 | then prove that ((STT A T ()
—sin@ cosé@
cosn@ sinn@ c
A=—sinn9 cos n@ v neN
Show that (73831 (7)
1 a bc
I b - @a_b)(b-c)(c-a)
1 ¢ ab

[3]
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7. Using properties of determinants, show that (R<fiaeR of 3727 IR Fyeal @),

0 a -b
—d O (o4 — O 2
b 0
Or (J23t)
x a x+a
y b y+b|_ 0
zZ ¢ z+c
8. Discuss the continuity of the function (TR SREaS! <= 341) 2
Jfix)=x*> at x=0
Or (®1231)

fx)=|x| at x=0

9. Examine the continuity of the following function

(A So1] TEOIR SRS s 541 1) 4
fix) = x+2; if x<I
0; if x=1
x=2; if x>l1

10. For what value of A, the following function is contitunous at x =0, 4

(A 3 TR AR ST Te0! x = 0 ' WRRF T9)
fx)= [A(x*-2x) if x<0
4x+1 if x>0

Or (T131)

Find the relationship between a and b, so that the following function is continuous
atx =3.

[4] Contd.



11.

12.

13.

14.

(I ©o] FACH! x = 3 © WA T COrS a |F b T TSI 70! [y 3:71)
f(x) = {ax+l if x<3
bx+3 if x>3
Find (A fefa 1) 3 %[sin ()] 2
Differentiate with respect to x where (x ATATE SIIeH F41)
(i) f(x)=cosx’.sin? (x‘) : 3
Or (JJt)

(i) f(x)= ms(tm(J}))

2 2

d
Find S5 if 4545 = 3 3

d
W 43 4 3 = g3 (06 - TR R

Or (J231)

Verify Roll’s theorem for the function y =x?+ 2 on the interval [-2, 2].
[2, 2] SERETS y = x2+ 2 FEADR ([T SAAMR O] &ifSog 41|

Find the following integral (any four): 4x3 =12
wore fral Rl 4 DR S 34 8

(i) j";"dx D) [(2x+e)ax (i) [(1-x)Vrax

(iv) I(Zx—3c03x+e’)dx V) I%\H—“dx (vi) I[J;——j?] dx

[5] Contd.



15.

16.

17.

18.

19.

20.

Find the following integrals by substitution method (any one). 4

#fSFIoA aiod TRITS ST 311 (Rt @ o1)

sin x

" 21
() Ism(x+a) & (i) J‘-:'ﬂ__ﬁdx

Find the following integrals using trigonometric identities (any two) : 2x3 =6
Riefafer oo aRzR FR S@em 9 (R 1o1)

(i) [cos’x dx (i) [sin'xsin@xde (i) [sin’x dx

Classify the following measures as scalar and vectors : 2
To JMFLG! (ST (1 o= e 3t ¢

(i) 40 watt (ii) 1 meter north-east

Find a vector in the direction of vector 5§ - j+2k which has magnitude 8 units.

57— ] +2k (%R o 8 933 Wefice REE b1 coFz R a1 3

Find the angle 8 between the vectors ((S3< 1P 1517 w1 (it 6 R M) s 3
6=f+]—/€ and B=f—j’+l€

The two adjacent sides of a parallelogram are 27 —4j + 5k and § — 2j -3k .Find the
unit vector parallel to its diagonal. Also find the area. 4

51 AMERFI Go! AAZS IR T 27 -4+ 5k OF [-2f-3%. AERTI 3]
ARG (ZRITT Bl TP (S (77 31 | FP9iTe AR Fife Sfevean |

Or (T123Y)
Three vectors a, b and ¢ satisfy the condition 7 +5 +& = 0 . Evaluate the quantity
u=ab+bi+éa if |1@|=3, |b|=4 and ||=2 |
S5t (539 a, b W% ¢ GFFAN A G+b+2=0.TM G|=3, |b5|=49F |E|=2,
(908 u =a.b+b.c+éa ITH R
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22,

23.

24,

If [, m, n are direction cosines of a line prove that 12+ m?+ n?*=1

Mo QIRTNT L om, n T, CTANMIIN AP+ m2 +n2=1.

Find the angles between the pair of lines ((I<! {EI&11 SR (et [Refw =41)

x+3 y-1_z+3 x+1_y-4 z-35
3 5. 47 1 1 2

Find the distance of the plane 2x -3y +47 -6 =0 from the origin.
6T R o191 A 2x — 3y + 47 — 6 = 0 I @ [efa 71

Show that A(2, 3, 4), B(1,-2, 3) and C(3, 8, —11) are collinear.
@edq @ A(2, 3,4), B(1, -2, 3) = C(3, 8, —11) Rra201 @a@diw |

A 2 4

[7]




