Agyat gupta (TARGET MATHEMATICS)
Resi.: D-79 Vasant Vihar ; Office : 89-Laxmi bai colony

Ph.: 410685®,2630601(O)Mobile : 9425109601; 9425110860
PREMIER INSTITUTE for X, XI & XII

Q.6 | The value of k for which the pair of linear equations 4x+6y—1=0and

General Instructions - 2x+ky—7=0 represents parallel lines is
1. All questions are compulsory. (A) k=3 () k=2 (c) k=4(d) k=—2 ans: A
2. The question paper consists of 34 questions divided into four sections A,B,C and D.

Section — A comprises of 10 question of 1 mark each. Section — B comprises of 8 questions Q.7

1 .
of 2 marks each. Section — C comprises of 10 questions of 3 marks each and Section — D It cosecd—cotf _E’the value of (cosecf+cotd) is

comprises of 6 questions of 4 marks each.

3. Question numbers 1 to 10 in Sections — A are multiple choice questions where you are to @ 1 (b) 2 (© 3 (d) 4ans:C

select one correct option out of the given four. Q.8 | The abscissa of the point of intersection of the less than type and of the more
4. There is no overall choice. However, internal choice has been provided in 1 question of than type cumulative frequency curves of a grouped data gives its :

two marks, 3 questions of three marks each and 2 questions of four mark each. You have to (a) Mean (b) Median (c) mode (d) all the three above ans: B

attempt only one If the alternatives in all such questions. Q.9 | The value of [(sec A+ tan A)(1 —sin A)]is equal to

5. Use of calculator is not permitted. )
P (@) tan> A (b) sin’>A (c) cos A (d) sin A ans: C

CLASSX_ 201 1=2012 (SA-I] Q.10 | If sin A+sin”* A=1, then the value of cos® A+cos* A is

Time : 3 Hours 15 Minutes Maximum Marks : 80 (A)2(B)1(C)-2 (D)0 ans: B
SECTION A& SECTION B
Werite the followi istributi 1 h lative f istribution :

Q.1 | Given that HCF (2520, 6600) = 40, LCM (2520, 6600) = 252k , then the Q.11 rite the following distribution as less than type cumulative frequency distribution

value of k is : C.L 0-10 1 10-20 | 20-30 | 30 -40 [ 40 -50 | 50-60 ] 60-70 | 70 -80

Loxpsrxi o 2 5reX 6luo Frequency | 5 3 4 3 3 4 7 9
)¢ l{wkééu@ - LGS_D L })&Q’M/\
— o I e, B2

(a) 1650 (b) 1600 (c) 165 (d) 1625 ans: A e . B
Q.2 | Ifp, gare two co- prime numbers. HCF (p, q) is : Lesc)le. o =

(A)p (B) g (C) pq (D)1 ANS:D T e, @ o el
Q.3 |If Ais an acute angle in a right AABC, right angled at B, then the value of 4 ‘

sin A+cosAis : Lo Heoo Lo . s

(A) equal to one (B) greater than one _ Lty

(C) less than one (D) equal to two ANS : B Lot Pew. S& o -
Q4 |If cos(a+ B)=0, then sin(ax— ) can be reduced to : R R T BBt

(@) cosB (b) cos2p (c) sina(d) sin2a ANS : B : ‘ 29 -
Q.5 | The value of p for which the polynomial x’ +4x> — px +8is exactly divisible by ( x — b ! = ‘

2) is ANS: Less Mewso —— -« 0

(A)OB)3(C)5(D)16 ANS: D
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Q.12 | Find the modal class and the median class for the following distribution : o S 4A = CoseC C A= a?(i) | s i G
C.L 140 -150 | 150 - 160 | 160 - 170 | 170 - 180 | 180 - 190 5\ ' ' C?a
AP e - o
Frequency| 6 28 48 30 8 Jince,  Sechd: (asec Co=44) A = Dl
70 fret, Crfre : . Q.16 | Check whether 6" can end with the digit 0 for any natural number.
NTHOS! { M AM . fm a3 ¢ L(«\/!L.e L.'q " /Y’P.q, Sol. Any }'7051'tlve integer enc‘lmg w1t'h the digit zero is divisible by 5 and so its prime
3 J 7 factorisations must contain the prime 5.
150 -4 60 L ' 6n=(2x3)n=2nx3n
— B ° ‘ e : b B [ fo-179 = The prime in the factorisation of 6™ is 2 and 3.
u = . 20 : f = 5 does not occur in the prime factorisation of 6» for any n.
—_— LY 0 12— n= ] Lz to = 6 does not end with the digit zero for any natural number n.
, el 7:? o @1 176 LA Q.17 | The sum of the numerator and the denominator of a fraction is 8. If 3 is added to both the
Q/D 2 (Ane oL ~ -~
ANS: &~ v l —_— numerator and the denominator, the fraction becomes 2 Find the fraction. ANS:
Q.13 | Solve 148x+231y =527, 231x+148y=610. ANS: X=2;Y =1 . 4
: g zej / Y)umevo[w ét’ X O’MG/
N+2LILY =¥ > 1
Higad ‘1 7 LG expo2)y =50y Jemwri :14;, e F—
7,’mc+iluw S LB C ot o x
s 23)1x —chw -étm 7&‘{93 ) B Z’ ,
= Xt Y= B (1)
ST 13”2 —?27;—-}-—'3";7——@3— - )c+3 : 3/
Tt S E==2 ) L { J
== - 7 41“3%"‘30// . X=3/
4 3 = < kv.\nu/(:) OW'J(H e 3f - 4
— = _— = . = N == ¢ Y Wi =
x+3y 14,x 4y=23 ANS:X=1/5;Y [ &L‘—‘ kel T
Q.18 tan @ —cot @
Q.14 If o and 1 are the zeroes of the polynomial 4x*> —2x+ (k —4)find the value of k. Provethat : ————— = tan® @ —cot” § . ANS:
a sinf@cosé
ANS : K=8
Q.15 | If sec 4A = cosec (A—20")where 4A is an acute angle, find the value of A.ANS:
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e
) 54
o Q B
right angled at C. Prove that 4(AQ° + BP*)=5AB". Figure 6
ANS:
/]
\)n HAAM ABQ_AC +ecﬂmu ’('PB = 46 +/'AC \/J

' (-)d%wwm) )7«/’)7 [2) (‘/Vm/ 6}
{a wlAAcQ, Ag/ Ac2 +c<~1 _AAQ‘} PB) . 54627_51“1

A0 = 4+ pe e
2 # 2 . 5‘( /,)sz/o’c’z)
‘\

2 w
= khAq= LAC FRBE
. 2
¢n7k APCA, PB- P+ Bc*

c 5/er

Q.21

Prove that +/2 is an irrational number.Sol. Let assume on the contrary that 2 is

a rational number.
Then, there exists positive integer a and b such that

V2 =%where, a and b are co primes i.e. their HCF is 1.

2 2
=  (2)? =(3) = 2=2 = a2=2b2 = a2ismultiple of 2

bZ

ais a multipleof 2 (i) = a = 2c for some integer c. = a2 = 4c2 =2b2
=42 =>1p2=22 =

2 ...(ii) From (i) and (ii), a and b have at least 2 as a common factor. But

b2 is a multiple of 2 Therefore b is a multiple of

this contradicts the fact that a and b are co-prime. This means that v2 is an

irrational number.

A F 5= e &= c‘a_é(’ﬁ
Sin @ cos 2
— 8inlo — CosCo
Ces & - ! Sim ?////
Sintces &
— B vl coLl>
‘S'z"n?(b ) 7
= PSS s = 2 . ot
(o_S‘f‘/(q anzé e
= S el o /c$~€c 7 G-f
_ p By e = el
— _Lﬁw (o — colZ2
= R HS
SECTION C
Q.19 | If @ and B are zeroes of the quadratic polynomial x> —6x+a ; find the value of ‘a’
if 3a+24=20. ANS:
A g™y e Eo e 7 f
= = /ﬂw/:“ —6[3?_// = "’? “%’7]
2 e ..)/13 = oo - — (is)
1% =5 . Ry 3 3 = )
i 7
bo,lurn:ﬁ._ A3 =— =
LR I
e FJA o <
. / =
(— P & = 2
—_ A = — /€M~
Q.20 | In figure 6, P and Q are the midpoints of the sides CA and CB respectlvely of AABC

Q.22

What must be added to 3x3 + x2 - 22x + 9 so that the result is exactly divisible by 3x2
+7x - 6. ANS: If we added 2x + 3 then it is exactly divisible by 3x2 + 7x - 6.
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Q.23

For what value of K will the system x + 2y =3 ,5x+ Ky +7 =0 have (i)
unique solution (i1) no solution ?(iii) Is there is any value of K for which
the given system has an infinite number of solutions? Ans.(i) k =10
(i1)k=10 ,k#-14/3 (iii) There is no value of k for infinit¢é number of
solution .

Q.24

Ramesh travels 760 km to his home partly by train and partly by car. He taken 8 hr, if
he travels 160 km by train and the rest by car. He takes 12 minutes more, if he travels
240 km by train and the rest by car. Find the speed of train and the car.
Sol. Let the speed of train be x km/hr & car be y km/hr respectively.

160 600

Acc. to problem — + 8 (i)
X y
240 520 41 .
— === ...(ii)
X y b5

Solving equation (i) & (ii) we gets x = 80 and y = 100.
Hence , speed ot train = 80 km/hr and speed of car = 100km/hr.

OR
The sum of a two - digit number and the number obtained by reversing the order of its
digits is 165. If the digits differ by 3, find the number
Sol.  Let unit digit be x ten’s digit be y no. will be 10y + x.
Acc. to problem (10y + x) + (10x +y) =165
= x+ty=15 ..(i)
andx-y=3 ...(id)
or -(x-y)=3 ....(iif)
On solving eq. (i) and (ii)
we gets =9andy =6
The number will be 69. Ans.
On solving eq. (i) and (iii)
wegetsx=6andy =9
The number will be 96. Ans.

Q.25

Find a quadratic polynomial whose zeros are 5 ++2 and 5-+/2 .
Sol. Given a=5++2,=5-+2
£(x) = k{x? - x (0t +B) + B }
Here, a+p=5++2+5-+/2=10
of =(5++2)(5-+2)
=25-2=23

and

f(x) =k {x2 -10x + 23}, where, k is any non-zero real number.

Q.26

ABC is a right triangle, right-angled at C. Let BC = a, CA b, AB =c and let p
be the length of perpendicular

1 1 1
form C on AB, prove that (i) cp = a b(ii) p_z = a_2+b_2

Sol. LetCDLAB.ThenCD =p

Area of AABC = % (Base x height)

= 1 =0
= 5 (AB x CD) 5P

Also,

Area of A ABC = %(BC x AC) = %ab
|
P =3 ab

= CP = AB.

(ii)  Since A ABC is a right triangle, right angled at C.
AB2 = BC2 + AC?
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(@)
N
I
N oo
| 8
+
o
N

= (ﬁj = a2 + b2 {'.'cpzab:c=a—b}
p p
21.2
= a E = a2 + b2
p
1 1 1
TP e
1 1 1
T
OR
O is any point inside a rectangle ABCD (shown in the figure).
A D
]
) I O SRR C
VAN 1“)
B

* Prove that OB2 + OD2 = OA2 + OC2
Sol. Through O, draw PQ| | BC so that P lies on A and Q lies on DC.
Now, PQ| | BC
PQ L AB and PQLDC [«B =900 and # C = 900]
So, £ BPQ =900 and £ CQP = 900
Therefore, BPQC and APQD are both rectangles.
Now, from A OPB,
OB?2 = BP2 + OP2 (i)
Similarly, from A ODQ,
OD? = 0Q? + DQ? ....(id)
From A OQC, we have
OC? = 0Q? + CQ?
And form A OAP, we have
OAZ2 = AP? + OP2 (i)
Adding (i) and (ii)

Therefore,

OB2 + OD2 = BP2 + OP2 + 0Q2 + DQ?2

= CQ2 + OP2 + 0Q2 + AP?2
[As BP = CQ and DQ = AP]
= CQ? + 0Q2 + OP2 + AP2
= OC? + OA2 [From (iii) and (iv)]
Q.27 Prove that - 14+ cosO+ s?ne _1+sin6
1+ cosB—-sin6 cos 0
OR
)
If A+ B =900, prove that :\/tanAtar‘lB flanAcotB _ sin > A_ tan A .Ans:
sin Asec B cos” B
tanAtan©0- A) + tanAcotO0—A4)  sinA  _ \/ l+tan’A  sin’A
sin Asec(90— A) cos’ (90— A) sinAcosecA sin® A
=yl+tan> A—1=tanA
. Draw the graphs of the equations 4x —y = X + y = 12 .Deter mine the vertices o
Q.28 he graphs of the equations 4x —y =4 & 4x +y = 12 ine the vertices of

the triangle formed by the lines representing these equations and the x-axils. Shade the
triangular region so formed. Also find its area .Solution: - Let us take the equation

A 0 1 2

dx—y=4 | -4 0 4 = We plot the points (0, -

4), (1, 0) and (2, 4) on the graph paper and join them. We get a straight line. Now we

take the line AB. 4x+y =121
E ‘ 2 ‘ 3 ‘ 4
[ | 4 | 0 | -4

We plot the points (2, 4) (3, 0)
and (4, -4) on the same graph paper. on joining them we get a line CD which
intersect previous line AB. at P (2, 4)
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[ ¥ 5 ‘gx
AB intersects the x-axis at (1, 0) and CD intersects the x-axis at (3, 0)

Hence the vertices of the triangle PBD are (2, 4), (1, 0) and (3, 0) . The required

region is shaded.Area = %x 2x 4 =4squnit.

SECTION D

Q.29

The mean of the following frequency distribution is 62.8 and the sum of all frequency
is 50. Complete the missing frequencies f; and f5:

Class 0-20 | 20-40 | 40-60 | 60-80 |80-100 Total
Frequency | 5 fi 10 f> 7 8 50
Class f4 X4 f1x4
0-20 5 10 50
20-40 f1 30 30f1
40-60 10 50 500
60-80 f 70 70f2
80-100 i 90 630

100-120 8 110 880

2. 5i% = 50604
30f, + 70f,

50

5+fi+10+f,+7+8=50= 30+ f+f,=50=f; +f, =20 = f, =20 —fy -----—---- (i)

Mean = Zj: Xi, Megn = 62 8
A

2060 + 30, + 70,

50 2060 + 30f; + 70f, = 3140 = 30f, + 70f, = 3140 —
2060 = 30f; +70f, = 1080 = 3f; + 7fp = 108 ------=-emmmmm-- (ii)

62,8 =

3fi + 7(20 - f1) = 108 = -4f; + 140 = 108 = -4f; =108 — 140 = -4f;=-32 =1, =8

From () £, =20—f; =20-8 =12 = ~ 1 =8 /2 =12

Q.30

Find all the zeros of the polynomial f(x) = 2x4 - 2x3 - 7x2 + 3x + 6, if two of its zeros

are —\/E and \/E .Sol.
2 2
2
[x+\/§J(x— §J=(X2 —§)=u or 2x2 - 3 is a factor of f(x).
2 2 2 2

Since —\/g and \/g are zeros of f(x). Therefore,
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x2—x-2

2x2 —3>2x4 —2x% —7x% +3x+6 ..
_2x* ¢3x2
—2x% —4x% +3x+6
L2x° . 3x
—4x> +6
—4x> +6
+ _
0

2x4 - 2x3 - 7x2 + 3x + 6 = (2x2 - 3) (x2

-x-2) = (2x2 -3) (x-2) (x +1) :2[X+\/§J(X_\EJ(X_2)(X+1) So, the zeros are

. \E \P'z"l
2'\2

Q.31

BL and CM are medians of AABC right angled at A. Prove that 4(BL2 + CMZ) =5
B

In an equilateral triangle ABC, the side B is trisected at D. Prove that 9 AD? =

7AB2.Sol.  ABC be can equilateral triangle and D be point on BC such that

BC = %BC (leen) i.,éf«._._.h_i..;m."_h; I

Draw AE L BC, Join AD.
BE = EC (Altitude drown from any vertex of an equilateral triangle
bisects the opposite side)

So, BE=EC=%

In AABC
AB2=AE2+EB2 .. (i)
AD? = AE? + ED2 ....(id)

From (i) and (ii)
AB2 = AD2-ED2 + EB2

o~ \q T AB2 = AD2 . BE.B¢ . BD + DE =
- N ¢ co

BC2. Sol. InABAL ~ C BL2 = AL2 + AB2 BC_BC, pp BC_ oy BC,

....(i) [Using Pythagoreans theorem|] and In ACAM CM2 = AM2 + 2 3 Z ¢
AC? (i) [Using Pythagoreans theorem] Adding (1) and (2) and then AB? + B3C6 —%:AD2 ( EB=%)
multiplying by 4, we get 4(BL2 + CM2) =4(AL2 + AB2 + AM? + AC?) = g2, AB2 AB CABBC)

4{ALZ + AM2 + (AB2+ AC2)} [ A ABC is a right triangle] = 36 4 SR

4(AL2 + AM2 + BC2) e +2E2 =9 P = 283A6’32 - AD?
= 4ML2+BC? [~. ALAM is a right triangle] AB? —OAD?
= 4ML2 + 4 BC2 [A line joining mid-points of tw; sides 2is para121e1 to Q.32 , ) tan@—1+secd 1

o . . _ _ - that = .
third side and is equal to half of 1t(,)1;{/IL BC/2] BC+ + 4BC4 = 5BC rove tha tand+1—secl secH—tand
OR
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If tan@+sin@ =m and tan& —sin & = n show that m> —n> =4 mn .

Q.33

The ratio of the areas of two similar triangles is equal to the square of the ratio
of their corresponding sides. Prove it . Given :

POR such that AABC ~ APQR

Two triangles ABC and
[Shown in the figure]

A

!
|
5
i.
N
N

|
|
h
M

To Prove : ICE ] i | B i _(%)2
" ar(PQR) (PQ) (QR) (RP

Construction : Draw altitudes AM and PN of the triangle ABC an POR.

Proof :ar(ABC) = %BC x AM

1

And ar(PQT) = ZQR x PN 22?33 _ %Z;iz _ Zi’;% ()
2

Now, in A ABM and A PQN,

And ZB=2/Q

[As A ABC ~ APQR]

/M=2sN  [900 each]

AABM ~ APQN [AA similarity criterion]

AM _ AB

Therefore, —=—1 ....(ii)
PN PQ
AB BC CA
Also, AABC ~ APQR [Given] P_Qza{zﬁ’ ..... (iii)
aABG_BC AB : .1 AB_AB _(ﬂ}z
Therefore, (POR QRXPQ[From (i) and (11)]:ﬁ><E [From (iii))] = PQ

2 2 2
Now using (iii), we get ar(AABC) _ (ﬂj = (EJ = (%j
ar(APQR) | PQ QR RP

OR

In a right triangle, the square of the hypotenuse is equal to the sum of the
square of the other two sides. Prove it.Given :A right triangle ABC, right

/o L
/ N\

A ii_.,,.._.-ﬂ.%.,_.,_,.m“:}_\ C
angled at B. D " Toprove:  AC?=AB?+ BC2
Construction : BD 1 AC
Proof : A ADB & AABC
Z/DAB = ZCAB [Common]
ZBDA = /CBA  [90V each]

So, A ADB ~ AABC [ByAA similarity]
% = i—g [Sides are proportional]
or, AD.AC=AB2 .. (i)
Similarly =~ ABDC ~ AABC
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cD_BC

So, — =
BC AC

or CD.AC=BC? .. (i)
Adding (i) and (ii),

AD.AC+CD . AC = AB2 + BC2
AC (AD + CD) = AB? + BC2
AC.AC = AB? + BC2

AC2 = AB2 + BC2

Q.34 | The mean of the following distribution is 18 and the sum of all
frequencies is 64. Compute the missing frequencies f, & f,. Ans
fi=6,f,=20

CL|11-13 |13-15 |15- 17-19 |19-21 |21-23 |23-25 | Total
17
F |7 fi 9 13 f 5 4 64
X

"CONFIDENCE IS THE COMPANION OF SUCCESS”
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