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INTERMEDIATE EXAMINATION - 2018 (ANNUAL)

MATHEMATICS
I
.SC. & LA,
J[A T B WET 78 o gfea gt A HE&m 16
Total No. of Questions: 76 Total No. of Printed Pages: 16
(g7 3 w2 15 fre) (quite: 100)
[Time: 3 Hrs. 15 Minutes] . [Full Marks: 100]
gl @ ford fAder—
Instructions for the candidate:

1. gt zer Ty aga et ¥ & oov 3

Candidates are required to give their answers in their own words as far as practicable
2 R IR gv 3% gV 9% quie e #va &/

Figures in the right hand margin indicate full marks.

3 39 §¥T U ¥ GrAg@T 9B+ @ oy 15 AAe @ e g Rar war &)
15 Minutes of extra time has been alfotted for the candidates to read the questions carefully.

4 TWHF-973 0TS F8 QU8 ~F U7 FT ~T |
This question paper is divided into two sections — - A and -B.

5. W-W#MWWQWW%%WW&W
gtV IYcE V4 T4 OMR - e 7 73 13 wE g @ w1/ A e 47 | W ) e
ft gBIN P FIFCA/ AV YRl &8 /AT I BT TOw AST F w@r Hew v &

77T TOET TR =T B1)

In Section - A, there are 50 objective type questions which are compulsory, each carrying 1 mark.
Darken the circle with blue/lack ball pen against the correct option on OMR Sheet provided to you.
Do not use Whitener/Liquid/Blade/Nail on OMR , otherwigé the result will be invalid.

6. TYS — T # 22 FGOTNT 7¥T &) (dF @ v 2 3@ FEiRa &) ford @ Rt 15 get
@1 gov 37 AT &/
§F7% e 37 Avs § 4 I grig mvT R 1 & (1w B v 5 s Feffa X))
IRTHGTR @ oy Racy (Grrar & wy) ¥ v Jiv gv7 Rar 7ar

In Section - B, thomamzzshonamwtypoqmdom{eachunm 3), out of which any
15 questions are to be answered. Apart from this, there are 4 Long W"

questions (Each
Carrying 5§ marks). Each question has an alternate option.
7. [ ger @ gelaciiae Iusvw FT AT Qofaar afsfa &)
Use of any electronic appliances is strictly prohibited.
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e

wve —3 / SECTION -A
(axjfs 4%/ Objective Type Questions)

aft A={5,6}; 39 ymay W RNt Rar wfvard oRaifia & aad 22
Let A ={5~ 6} ; how many binary operations can be defined on this set?

(A) 8 (B) 10
(©) 16 (D) 20
a6 A={1,2,3}, Frafafed 3 5w Be £:A —A &1 e o a1 T8 8rm?

Let A ={l. 2, 3}. which of the following functions f : A—A does not have an inverse

function?
(A {,1), (2,2), 3,3)} @) {1,2) (2,1), 3,1}
© {1,3). 3.2). (2,1} D) {{1,2), (2.3), B.1)}

e A={1,2,3}, B={6,7.8} @ f: A— B & wer & sHUPR 5 £ (x) = X + 5,
o f Frfafaa § @ 5w gor &1 vom 27 |
(A) 3icad (B) U® WIS

(C) IFdd ITeBTRH (D) 3R Berd

If A={l,2,3} B={6,7.8} and f : A— B is a function such that f (x) = x + S then
what type of a function is f ?

(A) into (B) one - one onto
' (C) many - one onto (D) Constant function
(9 arfdd W@l & wgead Wy et & Prafafea § oY O gy 22
o (A) @3 wafa . (B) ®aa dHmEd
(C) @3a wged. » i (D) qogar Hay
~ What type of arelation is “Less than” in the set of real numbers?
(A) onlysymmetric (B) only transitive
(C) onlyreflexive - (D) equivalence relation
5. oo (cos ESE] = 2% 4
v i _%_
8=n 12n ey
A) — B) —
(A) 5 (B) 5
27 ' 4n
== D) ==
© % @) =
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I

= -1
6. cos”(2x-1) = L T
(A) 2cos'x - B) cos” Vx
£) 2cos™ Vx (D) T ¥ P A&
cos™ (2x-1) =
(A) 2cos'x (B) cos™ Vx
(C) 2cos™ Vx . (D) None of these “’};'3
7. 2cot'3 + cot!'7= ,
v’ iy i ol -1
@ 2 ® = “%] Plud Bl
; ) YA . A
© = ® < = h_(;:t),_
\= 73
8. tan” (1) + cos’ [—l] + sin” (-1/2)= 5o i P
2 u s L
n 3n
(A) - (B) =
-7 T
© = ® = Gp: 2| |
9. AR NerRIR A=|" bla’t:u.\=
v C. dif
xa »b : xa b
o [0 ® | d‘
xa. b
© IS, ‘ (D) T A B¢ T8
a b
If xeRand A = |then>\A=
c d :
xa b xa b|
A
@ |2 ® | ™ d|
xa b
/(C) o dl (D) None of these
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lO o} a, b, c gHiGR Aof F & A
If a, b, care in A. P. then-

x +1 X +2 X+a |3
X +2 X +3 x+b
x+3 x+4 x+c |5

(A) 3 (B) -3
5C) 0 D) 1
x 3 7
1. adR 72w |2 x 2 |=0 3 5 &, e g S
e 7 6 x
AA) -9 ' (B) 14
© 15 (D) T ¥ P T
3 7
If 7 and 2 are two roots of the equation ; ~ - o then the third root is-
) 7 6 X
(A) 9 (B) 14
1
C .
©) > (D) None of these o e
x+1 W w?
lZ.ﬂﬁm¢1,m3=1m w X+w? lJ =0 N x=
w? 1 X+
¥ i
3 x+1 W glul
If w#1,® =1and w x+w? I | =0 thenx=
_ w? 1 X+
(A) &AM : iB) ®
© w? (D) 0

13. aﬁA=[°°s“ e ]amMA’:I,a’ra:

sin@ cosa&

[fA=[c?sa -sma] and A+A'=1, thena=

smna cos ¥
(A) © (B) 3"
3n n
AC) T (D) 0
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14 MRAG I IEANA+A TS ... B |
(A wufha smegg (B) faws wwfda anmege
©) I3 e (D) @I e
If A be a square matrix. Then A + A willbea .....oeens
(A) Symmetric matrix (B) Skew symmetric matrix
(C) Null matrix (D) Unit matrix
15. o A U% 3 X 3 amgE & @fd A=A, @1 (A + 1)’ - 7A fFed R B?
a If A is a matrix of order 3 x 3, such that A% = A then (A + I;)3 ~ 7A is equal to?
A I (B) A
(C) 3A (D) L-A
16. = 5 A 15 goraei s @ Rrmar 79 2x2 &, @ Jadj Al =
v 4
Let A be a non-singular matrix of the order 2 X2 then |adj A| PE % iansnsasvonas
@ 2 ® A
lAl* @) |A*
17. E—[log (sec x + tan x)] -
v odx
|
I e
@) sec X + tan X A ek
(C) tanx (D) secx+tanx
18. ﬂﬁ’lfxzy]-(x+y)"a’nhe i
v dx
_’_‘. & .- y ‘i ga.“-’
A R
().‘y (o (}) . =
C oo o =X
d 1 ] 2 1 [ 2 S nemia
19. s [tan l+x° - cot (- 1+ x )] = '
Vv’
(A - (B) 1
2x
) 0 (D)
# V14 x2
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20, 42°) _

v d(3*
2 x 2:-!
P
A) [3) ®
©) [%] log, 2 (D) @) Jog,3 P

21, f(x)=ﬁsinx+cosx$l’iﬁﬂ€ﬂﬂ?ﬂﬂﬁix$lm€f’"—
X f(x))= V3sinx + cosx is maximum thenvalue of X =...ccccvivacncnces

T n
(A) 73 (B) %
T n
;C) 3 D) %

%2. e y=logcosx?, @ x=J/n W :x_y BT A 8-

If y=log cosx? then %Y— at x = v/x has the value-
X
n
A 1 B) —
(A) ® -
0 AD) Vr

23. T X +y' =a" B g (x); ) R T Y B wieor 2-
" Equation of the tangenf to the curve x*+y’ =2’ at (x,, y1) is

(A) xx;=yy, =0x (B) xx;+yy; =0
©) xx;-yy,<a* D) xx; +yy, =a’
__d_ ﬁm \ xS __aS "
34' dx [x-—)a X—a J_
(A) 5a* | (B) 5x*
< 1 D) 0
25. [Ji+cos2x dx= 2%
v o
(A) V2 cosx+c 9) V2 sin Xx+c¢
(C) -cosx -sinx+c (D) V2 sin§+c
[121/327] Page 6 of 16
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(A) e‘1+c 5_8) %e"+c
(&)} e +c (D) % e +¢
24§ I xe” 2dx-
5 (x +1) ; ‘
[+ -€
B .
o~ (x+l)z+c ) i
X -el
(C) x+l+c (D) (x+l)2+c
dx
28. =
v J'az-}-xz
A - a2 4o (B) tan' X +c
a X a
A©) %m"% +c (D) -;-tan"x-i-c
29. AR} f(-x)=-f(x) [_aa f(x)dx=
v
If f(-x)=-f(x) then j_aa f(x)dx =
(A) 2]3 f (x)dx (B) 0
© 1 (D) -I
30. j"cp(x)dx +] f (p(x)dx -
X
A & ® 2 [ olx)ax
©) ~ )} I ¢(x)dx = (D) 0

31. xmaﬂ?y=sinx$mx=0ﬁx=-§ a5 D &F BT AT &-
3 A 2 (B) -1 _
E 0 1 (D) ¥ & B¢ TE
- n
Area between the x - axis and the curve y = sin x.fromx=0tox="2—is
(A) 2 (B) -1
(C) 1 (D) None of these
.i [121/ 327] Page 7 of 16 [Tum over
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|
32. jo (x) dx =......
y
(A) 0 MB) 1
|
(O 2 (D) 2
dy¥  (d%yY
33. Iade WHDHT 1+(—’—’) =(——§-J & Pfe R aa 2-
dx dx
(A) FIfe =2, u =3 (B) #fe =1, & =2
(C) Bfe=2 um=2 (D) ¥ | &g &
dy) _(d%).
The differential equation 1+| 3= | = |37 | is of order =....... and'degree = ........
(A) order =2, degree =3 (B) order = 1, degree =2
(C) order = 2, degree = 2 (D) None of these
34. Iade THHT ydx - xdy = xydx &1 &A 8-
¥ 2 2
(A) %—- 52-=xy+c (B). x=kye"
(C) x=kye (D) T | B T
Solution of the differential equation ydx — xdy = xydx is
A L_X Nl B kye"
(A) —2--—-2——xy+c._.- | (B) x=kye
(C) x=kye’ s} (D) None of these
oy
35. AR EI—’—’+-:’-':-..—-"—2 BT FHIBA [OTD 28—
v dx X x
(A) logx ' (B) x
0 % (D) ¥ ¥ B 7
2
Integrating factor (I.F.) of differential equation d_y + 2 i i is
& x x?
(A) logx (B) x
© L (D) None of these
X
[1 21/327] Page 8 of 16
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2 2
xz 1 X x2 y
(A) —+tan' = =k (B) —+tan’ = =k
2 y -~ 2 X
x’ | X x’ y
© -i'-t-m'l ; =k (D) T-tan' =k

P+ j+k T1je2k

7.4, N G avy
s R
& ot

If 2 = ;' - j + 2}? ,l.hen the corresponding unit vector 4 in the directionof a2 =

+j+k i+j+2k
-1.4- j + 2_[;
©) — s (D) None of these.
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38. wRw 37 - 4j’+12-ﬁaﬁﬁﬂ‘iaﬁqu'ﬁ—-
v
The direction cos}nes of the Vector 3_i’ = 4; + 122 is
3 4 12 3 -4 12
A) —, —, = B) —, —, —
13 13 13 .(/) 13 13 13
3 4 12 3 -4 12
€ =, =,—= D) —, —, —
NERW TRV T A A A
30 @R F - 3] +5KT x4+ xj + 2 k WER @ & gix=
x_i." 3?"' S_lZ- -x_i"l' xf-!- 2](’ are perpendicular to each other then the
value of x =
(A) -2,5 B) 2,5
(C) -2.-5 9) 2,-5
4. TX(IXPI+TXTXRI+F X (X T )=
(A) 'i'+"j'+ o) «B) 0
(C)__ NNy (13) -(?+}'+i‘)
41 y- 3a B R proar &-
(A) (1,0, 1) MAB) 0,1,0
1 |
C -_iOQ'——_ D ﬁ
© (ﬁ ﬁ) (D) T X *E &
The direction Cosines of y axis are-
(A) (1,0, 1) (B) (0,1,0)
1 1
C —,0,—= N f th
(,) [Jﬁ ﬁ) 5{)) one of these
[121/327] 236 1051 16
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42. Xy - 9 & wievor 3
v {A) x=0, y=0

= AB) z=0
©) x=3'r¢0 (D) = A B 8
The equation of the Xy - plane is-
(A) x=0, y=0 (B) z=0
C =
: ;ﬁ) a" y *“0 (D) none of these
Q_L aazx‘,4Y+32=5Qﬁ‘x+2y+>\z=12mﬁ6iaa\eﬁ>\=
if:wf’l (D) & & B T
lhenil_)_afes2x—4y+3z=5andx+2y+>\z=Izarcperpendicularlo cach other,
(A) -2
B) 2
© 3 i

(D) none of these
44, (4.3.7)311?(1,—1.—5)%':1’!?:3%{&:
Y The distance between (4,3,7)and (1, -1, -5) is-

(&> 13 B) 15
O 12 (D) 5

45. afx A" a1 B’ W gt & ar-

1f A" and B” are independent events then-
(A) P(A"B’)=P(A). P(B)

(€) P(A"B")=PA"). PB)
I ged A 3R B wRegwdmash & -

If events A and B are mutually exclusive then-

(A) P(ANB)= P(A).P(B) MB) P(ANB)=0
© P ﬂ-B)_.::T (D) P(AUB)=0

&

47. Tl P(A)=§. P(B):% GO 'P(AnB)=:"--a’c P (A/B) =

If P(A)=-§-, P(B)=% and P(AﬂB)=% then P (A/B) =

9 $heYy 'Y

3

{(B) P(A'B))=P(A") + P(B")
(D) P(A'B’)=P(A") - P(BY

|

(A) 2 /(B) >

(©) % (D) %
[121/327] Page 11 of 16
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48. uﬁ!Aaﬂ\'Biﬁmﬂwmﬁmﬁ?P(A)#Oaﬁ? P[—i—]ﬂa‘r—

v
B
If A and B are two events such that P (A) # 0 and P(-—A—) =1
(A) BcA B) AcB
(C) B=9¢ (D) ANB=9¢
dx
49, dx
L "[x+\f;
(A) logx+log(l+'~/;)+C (B) 210g(1+~/-x—)+C
© logli+vx)+C D) logvVx+C
I/'n Z/n an n/n
: R o S L S +e -
50. oim, [ - } @1 A &
lim e'/" +e2’/" +e3/" F cosvee +e /o
Solution of p— oo 5 is-
(A) 1-e (BY e-1
(C) e D) 1

s — 4 / SECTION -B

(R axgfrs 9%/ Non - Objective Type Questions)

weT w1 9 22 awag-mma}!/ma}ﬁvzwmwsﬁww

15 @7 9TV @/
Q. No. — 1 to 22 are Short Answer Type questions. Each carries 2 marks. Answer any 15

Questions from these. biharboardquestionpaper.com

1. @ar %o f: R — R one-one (injective) Bl 2 wafd f(x)=x>, xe R. @)

Examine whether the function f : R — R is one-one (injective) if f(x)=x> xeR.

2. fag & - @)

Prove that -

) SNl
— sIn +— COS =
tan[z ST Te+x? 2 {+x*] 1-x*

2x l-xz:l_ 2x

[121/327] Page 12 of 16
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g =¥ f5-
Prove that-

sin™ % - cos 12 _ sin™! 16
65

X 3Ry BT A W DY o
2 3 o

g =¥ f5 -
Prove that-
X+a b c
s X+b ¢ | =x*(x+a+b+c)
a b x+c¢
cosx -sinx O

af% f(x)=| sinx cosx 0 |.a Rig % -
0 0 1

f(x+y) = f(x).f(y)
cosx -sinx 0
If f (x)=| sinx cosx Q" then prove that-
0 0 1
f(x+y) = f(x).£(y)
Find the valde of x, such that-
1 0 2 X
0 2 1 4| [x-5-1]=0
2. 9 3 1

Y from @ x =y log (xy)
dx

Find g—x)-'- , when x =y log (xy)

@)

@

@)

@)

@

@

[121/327] Page 130! 16
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9. afR y=tnn"[ i ]ﬂ’l % frpred | @)

| +sin x

If y=tan" [_EE‘__] then find B

| +sin X dx
— 2o d .
10. afe y=\(x+\(x+\/x7+----tooo ar &% fyera | (2)
If y= Jx+.\[x+\/?l---ilow then find %
11. waser &Y [sec” 0.tan 6.dO @)
Integrate [sec" 6.tan 6 d0
12. fRig o % @)
Provethdt
I lcos x| dx =4
13. =M PR @)
Evaluate
. n+r
s &

r=l N %E
@D - 0
Solve -

.

Solve A
dy
X COS X = +y(-‘lsmx+cmx)

16. wﬁnﬁlﬁﬂﬁzﬁﬂss@aﬂmwmwwﬂwil @
P Prove.. by Vec‘tor method, that the angle inscribed in a semi-circle is a right angle.

ek 3 n. e ART AT § 45+ S =0 o R X o | @

—=h —

If 5',3,3 are three Vectorsand a + b + ¢ =0 prove that

[121/327] Page 14 of 16
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18. Pommwaﬁfiﬂmu&— e
~" Find the value of P, if-

2i + 6 +27'12]><[ D+ 3+ pi']:@

19. gl‘ | 'ﬂ ﬁ - !%ﬁg(l"ls 3)! (.2‘ '4. 5)31"(5.-'3. Il)m?
PrO\.:e by filrecuon numbers, that the point. (1, -1, 3), (2, -4, 5) and (5, -13. 1) areina
straight Line.biharboardquestionpaper.com

20. 95 @,-5.6) P gdaa 7 4“{-4j'+7§']_=-6!}a1ﬂaﬂﬁﬂn | @)

Find the distance of the point (4, -5, 6) from the plane ¢ [ 4"{ - 4}. + 7 f ] =-6

21. afk A oo B @) W weAld &, o g ¥ - @)

If A and B are two independent events then prove that-
P(AUB)=1-P(A")P.(B)

22. UH afd 55 9§ T 2, SHD 75 98 qF NG &4 B WG WA 8 : 5 & A
IGA TS 48 a§ A L, SUD 68 U dF Wfifda e @1 WG FATIIE 4 : 3 F| A
o9 917G 9 A qand 5 ITHT SISl SHS 91% 20 I8 aF N S| @
Odds are 8 : 5 against a man, whe is 55 years old, living till he is 75 and 4 : 3 against
his wife who is now 48, living till she is 68. Find the probability that the Couple will
be alive 20 years hence. _

g T 23 @ 26 aw I gahy s P gvT & AT @ oy 5 d@ Rl &) 1w 5eT

# s s “wT Rweq RAT 791 &1 J1Tw 7¥T A A 7 7 [ 0 BT T @ &

Q. No. - 23 to 26 are long answer type questions. Each question carries 5 marks. Each

question has andliernative as “or”. You have to answer each question or its alternative.

23. e x’ — 26 + x + 6 B SRS AR AftTs W @ X 5)
Find the maximum and minimum Values of X’ —2x*+x +6.

= Jgar / OR
AR Xy = ()™ R R =Y (
x".y =(x+Y) e 5)

By

m 0 _ mn i =3

If x".y'=(x+Y) then prove ==

[1 21/327] Page 15 of 16 [Turn over
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24. | fog PR fF - ®)

\. Prove that -

I; “log (tan 0 + cot 0)d0 = log 2
Jgar / OR
24, WX YW X +y =2 R R g9 x* + yF = 4 B Ani A ¥ BR AN BT AP
: e | 6)
Find the area of the Smaller portion of the Circle x* + y* = 4 cut off by the line
X+y=2,
-25) wfew RfY & Rrg ¥ % 50 Bnfer ABC # ®)
(—/ Prove by Vector method, that in any A ABC
a _ b _ ¢
sinA sinB sinC
Jgar / OR
25, Hiforg & figait (4,7,8), (2,3,4) & e areh wva Y@ fAgar (2,4,10), (-2,-4,2)
& e areh WRe Y@ B FEEIR 2 ()

Show that the line joining the points (4,7,8), (2,3,4) is parallel to the line joining the
points (2, 4,10), (-2, -4, 2)

26. Jfr@madieRer # (Maximize): z=7x + 3y (5)
wafd  (Subject to): Xx+2y23
Xx+ys4
x20,y20
Juar / OR :

26. TP BATER AN AEEY Ry Ao AR Bt dgar &) SuS o PR @ R 5000 TTE
DA 60 TR B IWA BT W 8| TF A9 W 250 ¥ AR & FAH R 50 TH @09
et ¥ | 98 A @Y 50 ¥ U9 UF HEI B 15 T AW D WY 49 WHAT & | I8 WA §Y
& a8 et ot @l & 9= 3= woar 2, SN AU 99 5w ver e e
Tife] & S9 fewa & 8| ()
A Fumniture dealer deals in only two items, table and chair. He has ¥ 5000 to invest
and a space to store at most 60 pieces. A table costs him ¥ 250 and a chair ¥ 50. He
can sell a table at a profit of ¥ 50 and a chair at a profit ¥ 15. Assuming that he can
sell all the items that he buys, how should he invest hif mAnau in nedas thar ha y

Az @€ & a1e sz gere siiftsfaiaes

maximize his profit. Ty Auz, FiEe TuT, diEe-H,
' TG, SiteH, As toc, Ae-3a 3w
Hwes gden v v AR S A3T...

l"Biht:lrl'mclrt'.lQua-:r.ticenp::qper.::t':m p &
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