Pre-Final Test Examination, 2021

H.S. Second Year

Sub : Methematics
Full Marks : 100 £ o Time: 3 hours

(The figures in the margine indicate full marks for the questions.)

1) Answer the following questions: 1x12=12
weTo T eriraes Ows foidlt ¢

: 4 -
(a) Find the value of —- (a”).

g;(a‘) I WA Bfeat

(b) Given, frat =litR,

A=[aij]

E= B A NE— k

20 R Wy ApPrm— m -
Write the order of the matix A. .
oAME A GTIETSHL0E Wa &3 |

©If f(x)=e™,Tind f7(0).

W f(x)=e™ ST £7(0) Bferal

(d) Write the range of the function tan™ x-

tan™! x TECOR AR Sferedl |

(e) Write the relation represented by the set {(1, 1), (<1, 1), (2, 4), (-2, 4)} --
&S {(1, 1), (=1, 1), (2, 4), (=2, 4)} I3 (TS TFHCE! fort |

(f) Give an example of an equivalence relation.
NGO TEF Q61 BigIe 3 |

(g) When a function f(x) is said to be continuous at a point x = 77

£(x) FERGRE x = a Fre fon fRRiv et ez e



(h) Write the value of || sinx.dx.

j: sin x.dx I fe121
(i) Write the additive identity of the set, M ={(? %):a, b, ¢, d € R}.
™ M ={C %):a,b,c,de R} I@NIF GFF Gt Frr |
p— e : 4,3
() Write the principal value of the function cos (T) g
a3
cos (—2-) FECOIR 2 W Bfepean |

() Find gof and fog,is £(x)=8x", g(x)=x3-

T f(x)=8x", g(x)=x% (S8 gof W% fog efereat |

(1) 4=[aif],,., is square matix, if

A =[aij],,, <51 (PR Cher, TM
Q) m<n, (i)m>n, (i)m=n

2. (a) Test the continuity of the function f(x)= |x| at x=0. o | 3
f(x)=|x| TR x =0 Re RRRzaoE «3m =4 |

(b) Find % of any three 2 3x3=9

ﬁmmf%ﬁm%@%w:

(1) y= esin"x
(ii) sec(tan(+/x))
(iii) x = a(@ —sinf), y =a(l+cosf)

(iv) 2x+3y =sinx



(c) The volume of a cube is increasing at the rate of 8 sze . How fast is the

surface area increasing when the lenght of an edge is 12 cm? 3
Qb1 T3S SASAS I 29 8 (=3 (2 Afomt =R I 9 12 = f. T3, Ta]
st 5 zRe gfa 2ae

(d) Find the interval in which the function f(x) =2x? —3x is strictly increasing. 3
f(x) =2x? —3x Tl & TrateTs s adam Sfenedt |

3. (a) Find the slop of the tangent to the curve y =3x* —4x at x=4. 3
y =3x" —4x IFY x = 4 RO BNl ~pieq eRersl Sferean |

2

(b) If y =5cosx—3sinx, prove that dx‘r+y=0. __ 4
: d’y
IM y =5cosx—3sinx (LT AT 11 (T, I +y=0.

4. (a) What is arbitrary constant in indefinite inteegral? If I f (x)dx=F '(x) +c , then
what does if represent? # | 2+2=4
R (R &S 23 [ f(x).dx= F(x)+c cors T o qmme

, dzy]
(b)If x=acos@, y=>bsiné, then find ;2 e

dzy
W x=acos@, y=bsinb C@CGE] Bleedt|
o-%

5. Evaluate : (aﬁy three) | : 3x3=9
i Bfenedt 3 (Rt f5H6N)

(a) [secx(secx+tanx).dx

dx
© '.‘:\/x'2+2x+2



I x.dx
© I T -1

cos x.dx

@ Idl+sinx

6. (a) Prove that, Itan x.dx =loglsecx|+c.

g 3 (3, Itanx.dx =log|secx|+c¢.

tan”' x.dx _ 2
1+ x2 i

)|

(b) Show that, [
szﬂ Etan"x.dr_:rz.

oy ’ 14-%* . ol

(c) Evaluate : (any two)

TR Sfereat ¢ (RS 161)

2 5x?
@ -[1 x2+4x+3'dx

Gi) Jysin” o x?) =

(iii) fA cos? x.dx

-2

7.(@) If A=| 4 [,B=[1,3,-6] verify that (4B)' = B'A’.

5

-2

It A=| 4 |,B=[1,3,-6] a4 I, (4B) =B'A’.

5

(b) Find the simplest form of the function .

3x2=6



tan™ ’l—cosx
1+cosx

\GHITF FEFCOR AP HIPTS &4l |
() If f:R— R isdefined by f(x)=x—1,find f£(f(x)). 2
I f:R—> R TWE f(x) = x? —1 TR MG T, (I £(f(x)) Bfereat |

8. (a) Find minors and cofactors of the elements of the determinant. 4

89 RfTRITBIF TR SRR o =i et |

1 -2
4 3
cosx -—sinx O
(b) If, % F(x)=|sinx cosx O,

0 0 1
show that, MYedl @A, F(x).F(y)=F(x+Yy). 4
(c) Solve the system of equations by matrix method. D
CTIeT™F “afoq QIR oo FAHI9 AIeTIN g Sferedl |
3x-2y+3z=38
2x+y—-z=1
4x-3y+2z=4
- T2 -2 -4
(d) Express the matrix g_| -1 3 4 | as the sum of a symmetric and skew-
i <2 ~3 |
symmetric matrix. 4
2 -2 -4
B=|-1 3 4 | CIe=ER O Glaes (s =iw Raw wfis) 3 @
1 -2 -3

B A |



9. (a) Find the maximum value of the fuction 2% — 24y + 107 in the interval [1, 3]

and [-3, —1]. | 4
2x° = 24x +107 TG [1, 3] I [-3, —1] TERIETS SiRONH Sfepaay |
dy -1
M) If xy1+y+yJl+x=0, —1<x<] Prove that =~ & (+x)7° 4
dy -1
W X1+ +yfl+x =0 TS _1<x<1 msd @

> dx (1+x)2'

00000



