MATHEMATICS - ( 7Tforq )

THY : 3 HeT 15 fiee Ui : 100

Time : 3 Hrs. 15 Minutes Full Marks : 100

Ul B el =T : 47

Total No. of Questions : 47

e & ford A -

Instructions to the Candidete :

1. Tl I U Iesl § & ST <

Candidates are required to give their answers in their own words as far Practicable.

2. Sl AR BIRA W Y gV o pfe fafde axd €|

Figures in the right hand margin indicate full marks.

3. ol g aifvaty €

All Questions are Compulsory.

E

39 YIS BT Ugd B forv 15 fee @1 sifaRed waw foar mam 2

15 Minutes of extratime have been allotted for Candidates to read the Questions.
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fuTa (92-4)

MATH (SET-4)
|quY : 3 "7 15 fae

Time: 3Hrs15Min. Full Marks: 100
'Fl%ﬁ' I ﬁ -
Choosethe correct answer :-
1. T fgoma wHeR<or &1 = gl 1
(%) 2 (@) 0 (M 1 (%) & @ g T
The degree of a quadratic equation will be
@2 (b) O (01 (d) None of these
2. Ifg sinB=cos® @ O HT A B 1
(%) 30° (@) 45° (1) 60° (=) 90°
If sinB =cosB then thevalue of B will be
(& 30° (b) 45° (c) 60° (d) 90°
3. T =S & TE@ HION hi AN B 1
(%) 360° (@) 180° (1) 90° (=) 0°
The sum of either pair of the opposite angles of acyclic quadrilateral will be
(a8 360° (b) 180° (c) 90° (d) O°
4. fag (-5, —4) g =gufe o feem 2 2 1
(F) g™ (@) fgd () g (%) =gl
In which quadrant does the point (-5, 4) lie ?
(@ 1% (b) 2 (c) 3“ (d) 4"

5. AABC & BC &1 D fa as sern wn € fsed [ACQD =110° @en [BAC=57° I
[ABC %1 M g j Pegesors
(%) 53° (@) 57° () 33° (=) 123°
In AABC, side BC is extended up to D such that [AOD =110° and [BAC=57°
then the value of [ABC will be

(a) 53° (b) 57° (c) 33° (d) 123°
6. Ife 6,8,9, x T 13 T HIL 10 Bl dl X 1 HE BMM 1
() 12 (@) 13 (7)) 14 (") 15

If themean of 6, 8, 9, x, 13 is 10 then the value of x will be
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(@ 12 (b) 13 (©) 14 (d) 15

7. T T IV R TH AT G 3T Hi Weifiehar g 1
&) (@) 2 (m 2 (%) T @ FE
2 3 4
In athrow of dice, the probability of getting a prime number will be
1 1 1
@ 3 (b) 3 (© v (d) None of these
8. A.P. —40,-15,10, 35, .......... FT 10T T e 2l 1
In A.P. —40,-15,10,35,........... 10" termis........
() 184 (@) 186 (71) 182 (®1) 185
9. AABC ¥ AB=AC @1 <BAC=50° @ <ABC &1 91 BT 1
(%) 60° (@) 65° (mn 70° (=) 75°
In AABC, AB = AC and <BAC=50° then the value of < ABC will be
(a) 60° (b) 65° (c) 70° (d) 75°
10. SnSY” - om B 1
cos31°
(%) 0 (@) -1 (M) 1 (%) 3 ¥ i Tl
The value of AnS9, will be
cos31°
@ao0 (b) -1 (o1 (d) None of these

T Tt &t gfd &Y -
Fill in theblanks:-

11, Tgomd 6Ro ax? + bx+c=0 % ol ar&ifosh 3R o@mE € dl foawed 99 9 ..,
Bl 1

If the roots of the quadratic equation ax® +bx+c=0is red and unequal then the

value of discriminant will be.............. than zero.

12 c0sec?0 —1 &1 HM ... g 2 1
Thevalue of cosec?0 —1 iS..............

13. T FH . fFR B 2 1
The number of edgesinacuboidis............

14, x-31e R feord forght fag &1 y - ... g 1
The ordinate of any point situated upon x-axisis.............

15. 9¥9 U9 foog Geaedi &1 1 ... 2| 1

The mean of first five odd numberswill be..............

https://www.evidyarthi.in/



16.  Tordl srerggeret a1 ffv=Ed w1 E &1 yfaeshar P(E) =........ 1

The probability P(E) of an sure event or certainly E = .............
17. ot ara fog 9 90 R Afusan i<l SHamel 9 el & & ... Bl 2l

The number of maximum tangents from an external pointisacircleis............

—_—

18. ot TumeR 9ot & < i 9 H e ERE TG 1
In aarithmetic progression .............. between two consecutive terms are equal.

19. = faget (x, yy) 3R (X, yp) & o= HT T &M.....n 1
The distance between two points (X, y;) and (X, y,) will be............

20. URHT W@ H W ..., % TR Fft TE e 2l 1

fa &g ST ue:-
Very Short Questions

21.  fgoma WU X +8x +15% Ik M it 2
Find the zeroes of quadratic polynomial X2 + 8x + 15.
22. ket WM Tl foees fog x=1 fgoma @it x2 + kx+ 3= 0 1 Th g Bl 2

Find the value of k for which x = 1 isaroot of the quadratic equation X2 + kx+3=0.
23.  AABC &' 9T AB 3R AC W D @R E fog %avi: 3@ wR @ f& DE|BC
3 AD=3.6cm, AB=10cm, AE=45cm @ AC = oM fisw| 2
If D and E are the points on the sides AB and AC of AABC such that DE || BC and

AD =3.6cm, AB =10 cm, AE = 4.5 cm then find the value of AC.
24. fag # % 99 #1 TOF SEd &= W THH SO T4 L 2

Prove that equal chords of a circle subtend equal angles at the centre.

25.  fagatl (—4,7) 3R (1, —5) & &= H 0 F@ Hifew 2

Find out the distance between the points (4, 7) and (1, -5).
26. 9% fRE ga & Sfer w1 o 24 Yo ® SR A % w W SEl STell TN o
FT daE 5 Yto B 1 g i e | 2

If the length of the chord of circle is 24 cm and the perpendicular drawn from the
centreis 5 cm then find the radius of the circle.

27. Sl % MG H 1 : 8 T STIUT T A Sh! hRI W FN SFAIC T ? 2
The ratio in volumes between two cubes is 1 : 8 then find the ratio between their
edges.

28. tan® 1 T SnO & ®I H T Hi 2
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Express tan@ intermsof sinB.
cos80°

29. . + 00s59°cosec31°® w1 WM e | 2
sin10°
cos80°
Evaluate — + c0s59°cosec31°.
n10°

30.  fag (=5, 4) 3R (7, —8) ! fHomarwch W@rEe & qe fag o1 fams feed| 2
Find the co-ordinates of the midpoint of the line segment joining (-5, 4) and (7, —8).

31, A A9 6, 9, 12, 15, crreeen. w1 3591 9% el 2
Find out the 35" term of the AP 6, 9, 12, 15, ..........

g AT Y9 -

Short Questions.—

32, (-1 sl (x* + x% +1) F HoHo T 3
Find HCF of (x° —1) and (x* + x% +1).

33, AR T wEHEl & AThd 15 ® 3R S ookl sl AR %%ﬁa‘fﬁu@r@
EIRISEER 3
The sum of two numbers is 15 and the sum of their reciprocals is 1% then find both
the numbers.

34.  AABC® ¥ AL -1) 3R B(51) 2 9k By & o= & Fams (2,1) &
@ fog C & Frames fow 3
Two vertices of AABC are A(1, —1) and B(5,2) . If the co-ordinates of the centroid be
(g ,1) then find the co-ordinates of the vertex C.

35. 100 ¥ 200 & o= @t fawm Gemed w1 IR 9 aw] 3
Find the sum of al odd numbers between 100 and 200.

36.  AfK fowet A & w100 T WG HT U 2:3:4 T Al YD oS HIU hi HY AT R 3
If the ratio of measurements of angles of atriangle are 2:3: 4 then find the measure
of the greatest angle.

37. AABC & 3fidl A(=3,0),B(5,—2) iR C(-8,5) & dl A & Teca=s & fams fag 3
Find the centroid of the triangle whose vertices are A(-3, 0), B(5,—2) and C(-8,5).

38. Wk 9@ § 3 Il AU 2 whiell el ®1 Fgesd Uk Soiell el fehte i Wifdshan

| 3
A bag contains 3 white and 2 black balls. Find the probability of drawing a white ball
at random.
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39. fag = f&® \/1+ cosb \/1_(3036 = 2cosech 3

1-cosb 1+ cosO
Proove that \/1+ cosb \/1—cose = 2c0sech .
1-cos6 1+ cosO
40.  aff m=acosh +bsind 3R n=asind —bcosd @ fag wX fF m2+n?=a%+b° 3
41. = TRt &1 @ e 3

AR | 0-10 10-20 20-30 30-40 40-50

AT 12 16 6 7 9
Find the mean of the following data.
Class 0-10 10-20 20-30 30-40 40-50
Interval
Frequency 12 16 6 7 9
42. =1 9t 1 Sgaw e 3
A aEt B [ 4-6 6—8 8—10 10—12 12—14
seEl @t 3 8 20 12 7
&
Find the mode of the following data.
Age in| 4-6 6-8 8-10 10-12 12-14
Years
Frequency 3 8 20 12 7
< I U -
L ong Question :—
43. TH T w1 AR Tl TG U 3T AFd B W S FTGHT TH e 48
HiX & qo1 SHH! Wik &1 A T 2 5

Find the area of the square whose boundary is equal to the boundary of a rectangle
whose one side is 48 m and three times its breadth.
44.  Tr=fafes Ifieo &1 WF Sie qe1 sHH Uhiess faag a3 5
y=2x—-3 and 3x—-4y=6

Draw agraph for the following equations and find their intersecting point.
y=2x-3 and 3x—4y=6

https://www.evidyarthi.in/



45.

46.

47.

TH W F BET H AWE, W H FAR o %Tﬁ%lg&iwmﬁmaﬁ

J3
Ea( 5
The shadow of a vertical pillar is % times of the height of the vertical pillar. Find
the angle of elevation of the sun.
dYger OR

T AT fEed el afds 9 & WY 45° 1 HI0 66 7, 75 "N H SEE W
35 W Bl 9 o | el 7 8 dl zEeh! o i W
A Kite whose thread is inclined at an angle 45° with horizonta layer, is flying at the

height of 75 m. Being considered that the thread is fully straight then find its length.
afs AABC &1 %I0T B =0 & IR AD,BC 319a1 BC & <@IU gU 9N W e

3, @ AC? = AB? + BC? — 2BCIBD 5

If the angles B of a AABC be acute and AD is perpendicular to BC produced then
AC? = AB? + BC? — 2BCIBD.
10 o &a (@MREE Hi 3:2 & U H iq: fawfa +3 5
Divide aline segment of 10 cm intheratio 3: 2 internaly.

Yl OR
g ww T fRd s w A gensti # Tk & oru ¥ fawfem R, @ S Awd
I % AR Bl 81 fag

If aline divides only two sides of atriangle in the same ratio, then the line is parallel
to the third side, proveit.
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(1)
(6)
(11)
(16)
(20)
(21)

or,

(22)

(23)

SOLUTION

() (2) (@) (3)

(M (7) (F) (8)

T2 (12) cot?8 (13)

1 (17) 2 (18) 3@
0

feema agud = x2 +8x+15
=x? + (5+3)x+15
= x? + 5x+ 3x+ 15
= X(x+5)+3(x+5)
=(x+3)(x+5)

X2 +8x+5=0

(x+3)(x+5=0

either x+3=0 or, Xx+5=0

= X=-3 = X=-5
A =w =-3,-5
feema wefteRtor X% + kx+3=0
ST THEW H X =1 WH |
D)2 +k1+3=0
or, 1+k+3=0
or, k=-4 Ans.

(4) (M (5) (=)
9) @ (10) (M)

(14) 0 () (15) 5

(19) 0o —x)2 + (y2 — y1)2

YeAER, DE || BC 31k
AD =3.6cm, AB=10cm, AE=4.5cm, AC="?

DB=AB-AD

=10-3.6=6.4cm
fF w0 o F fF Ak feed fa @

ot TF g % TR HIE Y@ Wi S Al o & e T @ eua | farefe

Bt 2
D_AE
DB EC
36 45
or, —=——
6.4 EC
45x64

or, EC= =
3.6x10

8cm
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AC=AE+EC
=45+8=125cm Ans.

(24) ; 5 M foan ff @R ga ) 9 gaE Sshed #5961 = 0
Bl fog e € foo-
[AOB = [COD
- p Y- AAOB &R ACOD ¥,
OA =OC,OB=0D a #! st eard wam gl 2
AB=CD Y8R

[NAOB [ZACOD (SSS)

[ IAQB = [TOD (CPCT)

Id: I H THH SHETT 5 T GHME 07 4 B

(25) fasati (—4, 7) &R (1, —5) & == = g

=@+ 42 + (-5-7)

= /25 +144 = /169 =13 %1

(26) T faen 6 O %5 aen g i Siar AB &t
A 24 Wflo ¥ X 94 ®= O ¥ Sl AB W
eTell T s OP 1 arg 5 Wi 2

" i.e, AB=24cm, OP=5cm
P AOAP 3R AOBP ¥,
[ORA = [OBB =90° (W¥{ER)
OA=OB  (ga & =t auer Bt ©)
OP=0P (Common)
[ ZADAP [NOBP (RHS)
[ AP [BP= % =12cm
AOPB H,
[ORB = 90°
[{DB)? = (OP)? + (PB)?
=52 +122
=25+144=169
[ ®B =169 =13cm Ans.
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(27) M foan fF vget IR g S % SR R A HEI: x ARy THE 2

YR,
Y ¥ T TG

1
TE AT AT AFA 8

1/3
NI S B SN EACC N TS N
Vel ly Te" Yyl W2 T2
y> 8 y y

HR 1 A I = x:y=1:2 Ans.
sin@ _  sinb
cos6 \/1—sin29

cos80°

~+ c0s59°cosec

(28) tanb= Ans.

(29)

sin10
_ cos(90° —10°)
ETIGR
_sin10°
~ sinl0°
=1+1=2 Ans.

(30) fag (=5, 4) &R (7, —8) = foearh Y@Ee & 7w fag & fems

_|-B5+7 4+ (-8)

'{ 2 ' 2 }

342
= (L _—24j =@ -2 Ans

(31) HHRR 991 6, 9, 12, 15, ......

+ cos(90° — 31°) [¢osec31°

+ sin31° [¢osec31°

Ief a=6, d=t, -, =9-6=3
ty=a+(n-1)xd
tas =6+ (35-1) x3
=6+ (34x3)
=6+102=108 Ans.

(32) x®*-1=(93-(@?
= (X=1)(x2 + x +1)

x*+x%+1= (x2)2 + 20X+ (1)2 —x?
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= (x2 +1)2 —x?
= (x2 +1—x)(x2 +1+ X)

= (X2 = x+ (X% + x+1)

2

I HoTo = x°+ x+1 Ans.

(33) #F fa=n & 998 9= = X

TRATER,
fgda W= =15—x
YA,
1 1 3
— 4+ =
Xx 15—x 10
15-x+x 3
or, =—
x(15-x) 10
or, 45X — 3x2 =150
o, 3x2 —45x +150=0
or, 3(x2 —-15x+50)=0
o, x% —15x +50=0 (--3%0)
or, x° —(10+5)x+50=0
or, x2—10x—5x+ 50=0
or, X(x—10) —5(x—-10) =0
or, (x=5(x-10)=0
[ k-5=0 or, x-10=0
= Xx=5 = x=10

A 9@ x=510 Ans.

(34) am femn fe fog C & fams (xy) 1 @

& oY
\ BYs & TEA %5 & S
v \Z :(1+5+x —1+1+ y)
2 3 ' 3
) _(6+x Xj
bev A & 3 '3
YEAER,
&R Hl xﬁmmmz%
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(35)

(36)

6+ X
3
or, 6+x=5

or, Xx=5—-6=-1

)
3

g1,
& s 1 y Fams =1
or, %=1
o, y=3
ofd: o Cop1 fames = (-1,3) Ans.
100+101+102+103+104 +105+ .............. +199 + 200
3@: 100 ¥ 200 & = |+t foom demst &1 Arwd
101+103+105+ .............. +199
7=, a=101
d=t, —-t; =103-101=2
t, =199

a+(n-1)d =199
or, 101+ (n-1)2=199
or, (n—-1)2=199-101=98

or, n—1:%:49
2

[ n=49+1=50
Sh=5{2a+ (1-1)a}
:5—20{2><1o1+(50—1)2}

= D5{202 + 98}
=25x300=7500 Ans.
oM forn for o ®1 uin x 2
@, A H YW BT = 2X
fgdra o = 3x
AT BT = 4x
<feh A % < RO w1 ATRS 180° B B
24+ 3x+ 4x=180°
or, 9x=180°
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_180°

or, X

qad 981 &I = 4x=4x20=80° Ans.
T{W%ﬂﬁﬂﬁ%ﬁﬁ, (Xl7y1)’(X2’y2) e;ﬁ—{ (X3,y3)15|6ﬁ3ﬂ'5|:f‘0ﬂﬁ A@{Rﬁaﬁa

(37)
% framms
:(X1+X2+X3 y1+Y2+Y3j
3 ' 3
:[—3+5—8 0—2+5j
3 ’ 3
=[ﬁ,§]=(—2,1) Ans.
3 3

(38) ¥ foh S=ga Rom &1 995 ={W, W, W, B, B}
8T W = S7elt Tiiedl 3R B = =hieft Tieft
n(s) =5
o e E Sl el Feptem @t S bl yeidia s @
ie, E={W,W,W}

FUq n(E)=3
n(gE) 3

[ P(E)=——=— Ans
nsS) 5

(39) LHS = |[Lro0s9  J1-cosY
1-cosB \1+ cos6

\/1+ cos® 1+ cos® \/1—0056 1—cosb
= X + X

1-cos6 1+ cosO 1+cos6 1-—cos6

=\/(1+ cose)2 +\/(1—cose)2

1—00s20 1+ cos20

_\/[1+ COSG]2+\/(1—C089]2
sin9 sine

. 1+ cosbO N 1-cosB

sin@ sinB
_ 1+ cosb +1-cosb
- sin®

__2
sind
= 2cosecO = R.H.S. Proved

(40) YR,

m=acosb + bsin®
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R n=asin® —bcosh
L.H.S. =m? +n?
= (acosf + bsin0)? + (asin® —bcos)?
= a® cos® 0 + b?sin? 6 + 2absin @ coso
+a°sin?0 + b2 cos? O — 2absinB cosd

= a(cos? 0 + sin®8) + b2(sin? 0 + cos® 0)

=a’l+b’0

= a’+b?

= R.H.S. Proved

(41)
T A | IRERG | 7 6 f x x
(f) (x)

0 — 10 12 5 60
10 — 20 16 15 240
20 — 30 6 25 150
30 — 40 7 35 245
40 — 50 9 45 405

>f =50 >fx=1100
e :ZZ—I;X:%:ZZ Ans.
(42)

3 a9 | Sedl hi Ge

4 — 6 3

6 — 8 8

8 — 10 20

10 — 12 12

12 — 14 7

fo— f—l
2fo— f—l - fl

X

dgeh (Mode) Mg =1 +
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| = Modal class 311fq sIfuehas IR aten af @t =1 &
fo = Modal class &1 sRwIRal
f_4 = Modal class & St Ugel el o i SR
f, = Modal class % e 1% aTell a7 sl SRRl
| = o ST I AaTg
YR, fUshdd IRl ol o = (8 — 10) et s 20 21

ateriq | =8, fo=20,f =8 f;=12,i=6-4=2
20-8
A SgaR =8+ x
(2% 20)-8-12
=8+ 12 x2:8+£x2
40 - 20 20
12

=8+-—-=8+12=92499 Ans.
10

(43) A fern for omaa Y =gl = xito
TEER,
3x=48

or, x:%8:161=|°ro

I T U Tl uRfafd = (S + deE)
= 2(48 + 16)
=2%x064
=128 Tto
YIER,
[ T A AU IRMAM = a1 =0 A IRAf
Ax e =128

or, ST =%8=321ﬁo

L off &l &o%wd = ()’
= (32)°
=1024 & "X Ans.

y=2x-3 ..(1

" 4 and 3x—4y=6 ..(2)
gHto (1) y=2x-3
X 1 3 -1
y -1 3 -5
(X, ) (1,-1) 3,3 | (-1,-H)

https://www.evidyarthi.in/



THo (2) 3x—4y=6

(2.0

(6,3)

i

2 :

T
42

HHEEL

i

B e o e

i
B
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(45) o fen 76 AB T h Tt s w2
T % e § W & @Al BC © e
T & IFF RO AA k& C fag W 6
U] ST B
W BRI BC &1 o :hxi
V3
_h
3
AABC #
[ABC=90° 3R [AGB=9
I:EIHICIB:ﬁ
BC
or tanezL
h/+/3
:hx%:@
= tan60°
[C8=60° Ans
‘sreren’ ‘or’
A M fa@n o TF 90 el & eRad B
t ¥ 75 Hex F FAE W A fag W I @ R
oot et AC ®1 o 9 et @, dfaw
ety a0 Cfag W 45° &1 o1 o= 21
Ul [AQB = 45°
bﬁ ' éS‘\L AABC
[ABC = 90°

[sh [AGB = sinds° = -0
AC
1 _ 75

J2 AC
or, AC=75/2 Het Ans.
= 75%1.414=106.05 HeX Ans.
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(46) ww&m s ADB
[D3FT& GUhIv A
L TariE 999 9
AB? = AD? + BD? o (1)
iRt W fgst ADC ®
[D3F T GHH
L TarE 999 9
AC? = AD? + DC? o (2)
fe (1) @ DC=BC-BD
[DC? = (BC-BD)? = BC? - 2BCBD -BD?
fe= (1) ¥ DC=DB-CB
[DC? = (DB - CB)? = DB? — 2DB[CTB + CB?
= BD? - 2BCBD + BC? 2
= BC? - 2BC[BD + BD? o= (11)

L 3+ fo= 4,
DC? = BC? - 2BCBD + BD?
2l ik AD? sired W AD? + DC? = BC? — 2BCIBD + AD? + BD?
(1) 3R (2) = ¥ H o ®
AC? = BC? — 2BCIBD + AB?

CAC2=AB2+BC?2—-2BCIBD Proved.
(47) T&1 & =[O ;-

(i) AB=10cm T& (@@s @il

(ii) AB & @ fag A W &g AR dANT g8 W@ AD &=l

(iii )AD ® 5 (3+2) SRR =19 AL,LM, MN, NQ, QC
weHL, M, N, Q, C sifera &i|

(iv)C 3R B =i foem 2

(v) TR fag (st =3)
N @ NP| BC @i=1 st AB &l P W el 2|
39 YRR P fag AB®I 3:2 % 31UM H 3fa:
oo shear 21
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(48) = fon fv ABC wh st 21
T4 U Wl DE st %W AB, AC
T feod 81 39 YR

AD_AE E
DB EC
@ fag % ® T DE||BC
TEe — uH foren 7% DE, BC & GHR &l o zil
d BC & WH=R U& 31 W@ DE’ @il
AT — @S % 3TgER DE’||BC
L Sod w0 9,
AD _ AE’
DB EC
o o gam ©
AD _AE
DB EC
E_AE
EC ETC
TH WE 1 et R

~

= —+1= +1

AE+EC AE'+E'C

EC  EC
_, AC_AC

EC E'C

= EC=E'C
7 qfi 9e € W& E Wd E' Th & fag W ¥ e: BC % wWWR @l DE & g,
DE’ =& #I
[ DE||BC Proved.
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