JEE CHAPTER-WISE TESTS

JEE MAIN ANSWER KEY & SOLUTIONS

SUBJECT :- MATHEMATICS
CLASS :-11th
CHAPTER :- STRAIGHT LINE

ANSWER KEY

PAPER CODE :- CWT-8

1. ©) 2, (A) 3. (A) 4. (A) 5 (D) 6. (A) 7 (B)
8. (A) 9. (B) 10. ©) 1. ©) 12 ©) 13. (B) 14 (B)
15. (A) 16. (B) 17. (B) 18. (D) 19 (A) 20. (A) 21 6
22, 6 23. 4 24, 5 25, 3 26 20 27. 2 28 4
29. 6 30. 3
SOLUTIONS
1. ©) 3. (A)
4sino—4cosa a-1 7-a
Sol. .. slope of line AC = - - — =
P 4cosa+4sina Sol. tan6="—3==7 "
sin oL —cos ol
= o tan 6 7-4 3
cos o +sin o also tanf= ——=——
-3 b-3
" of i 4 sin oL —cos ol
seqiofliney—4sinag= —————————(x — - —
4cos o) b-3 3 10-b
Y JA'(3,10)
4 D
(— 4sina, 4cosal) Q(0.7) 6.7 1;)43 L
4 C (4cosa, 4sinat) 5550
ol 7-a
B1(0, 0) i :
y cos o + Yy sina—4sino - coso—4sin? o L
= X sin o — X €os o — 4sin o, cos a. + 4 cos?a. NER)
X (Cos o — sin ) + y (cos a + sin o) = 4 R .
P(0,0) € 3 >15(10,1)
2. (A) from 1sttwo relations
Sol Mid point of QS = Mid point of PS 9=ab-b-3a=3
0=h+x, +6=ah_
~ x,=-h hence p (-h, 0) 3a+6=ab-b ...(1)
equation of PQ=y=mx +c from last two
passes through (~h, 0) 10a—ab—-10+b=21-3a
c=mh 13a—ab+ b =31
R(hk) , or ab—b=13a- 31 (2)
hence from (1) and (2)
iQ(a, y;) 3a+6=13a—31 = 10a
E =37 = a=3.7 Ans.]
P(x.0) |
X=-a h X=a 4, (A)
= +
y=mx®mn Sol.  First two family of lines passes through (1, 1)
since Q lies on it ivel
N y,=ma+mh and (3, 3) respectively.
= Point of intersection of lines belonging to
_ 1 - K third family of lines will lie on the line y = x.
now Mgg =—"—_ =
m a-—h = ax+x—-2=0and 6x+ax—a =0 =
1 -h)-K 2 o
—_— = m(a —h) — = = 20+12 = a?+a
m a—h o+l a+6
simplifyingh + mk =a + (a+ h)m? = ast. line] = (0-4)(a+3) =0 =>a =4o0r -3
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5. (D) 8. (A)
Sol. letthe equation of aline is
p p
Sol. M= _ ; Mer=— = ; midpointof AB="_,5 X
AB p ST 2 P 2 g+% =1;  passesthrough (2, 3); ab =22
(givenA=11)
: Pl _P
equation of TS y—-5=- 5 X > 2 3
—+t- =1 = 2b+3a=ab
y B(p.6) a b
T (2b + 3a)? = a’b?
A 4b? + 922 + 12ab = a?b?
0,4) 4b? + 9a? = (ab)? — 12ab = 484 — 264 = 220
Ol \S(X,O) X AnS
Alternatively:  AreaofD=a,+a,+a,
put y=0 X = % + % Area of re(I::angles OBSRQ + OETA
OO &ipas) %
Hence p=x2, £10 for x to be aninteger ] E |- . T
a3 ay as 3
6. (A) 5
Q A(a,0)
2
Sol. Equationof BC=y-0=- g(x—10) =(a,+a,+a,)+ (2, +a,+a)
= +a,+
. 2x + 3y = 20. Note that (a, 2a) lies on it 28,35+ a,)
hence 4a+3a=20 ab
20 =2areaof AAOB =2 > =22=ab=22
= a= —
7 hence 2a+3b=22 or(2a+3b)2=484
y B(4.4) 4a? + 9b% + 12ab = 484
4a + 9b% =484 — 12(22)
(a,a) (2a,2) =484 — 264 = 220 Ans. ]
X 9. (B)
0,0A"  (a,0) (220) C(10,0) Sol. Let C(a, b)
= — 2+(-2)+a 5
Area = 49 Ans. ] Co-ordinates of G : % =3
7. (B)
Sol. LetM=(0,h),N=(0,h+4) )
N
M P
A(—4, 0) 0 B(4, 0) AQ2,-2) C(5,2)
Xy Hence C(5, 2)
Equation of AM ) + no 1 (1) AABC is right £ A
.. circumcentre of AABC is mid point of BC
X y
Equation of BNO "1 =1 - (2) 3 3
. Co-ordinates of circumcentre is E’E
Eliminating h from (1) and (2), we get
x2+2xy—16=0 Ans.]

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 || 9312712114



JEE CHAPTER-WISE TESTS

10. ©) 14. (B)
11 -6 1 Sol. mx+b=bx+m
Sol.  Equationof L,, Y—Z = T X_E (Mm-bx=m-b
1 1 11 —6x 3 = x =1(m # b since for m = b, x coordinate
if y=—-—, — - — = - will become zero)
30 30 61 5 S = m -b =1 (as x coordinate of the point of
1 3 —3=—6x intersection of the lines is m —b)
6 6 x=1 = y=b+m=9
54 L b+1+b=9 (m=1+Db)
6)(:34'?:12 (l 1_1} .b=4 and m=5
x=2 Ans.] ) Wgh Slo?)eié/s sum;f X-intercepts Zf linesis
2 - 5
1. (©) _(—"‘EJ =—(—+—J =—£ Ans. ]
Sol.  Equation of family of lines through AB & AC m b 5 4 20
(px+qy-1)+ A(ax+py-1)=0...(1) 15 A
Let this be equation of AD ) (A) ) ) B
it passes through D(p, q) Sol. We havT (@ +)§) 2-2?);)2 _:s(b . 4t))c _00
24 q2-1) + +pg—1)= at+tc)+ —4b(a+c)=
=@ a1 A(pa+pa-1)=0 a2+ 2a (C— 2b) + G + 4b2 — 4bc = 0
a’+2a(c—2b)+(c—2b)?=0
(@a+c—-2b)’=0 = a=2b-c
= (2b—(a+c))2 =0 = a,b,careinAP.
= ax+tby+2b—-a=0 (Putc=2b-a)
= a(x=1)+b((y+2)=0 = (x=1)+Ar(y
+2)=0
B P € . I
Putin equation (1) so, fixed pointis (1, —2) Ans.]
2, 2
(p?+ 1) 6. ®
Xx+qy-1)-~—(gx+py—-1)=0 :
(px+ay-1) 2pq -1 (ax+py-1) Sol. ThevertexAis (2,-1)
N (2pq—1)(px+qx—1):(p2 P _1)(qx+py_1) Let'sdrowa | AM with length ‘d’
Now, as AABC is equilateral
12. ©) BC =mc=x
Sol. 3x-4y+6+A(x+y+2)=0 » 2_1_2‘ 1
3+A e Y-S e
slope = — =1 =  3+r=a-4 V2 | V2
A—4 Now in AAMC, /C =90°
= A= g
(3/A)+1 .'.;: tan60° B m C
hence slope is = — 1—(4/%) =-1 ~X_L
lineis x+y+2=0 Ans.] e
13.  (B) Coy s 2
Sol. 22+ (x, — 1)2 = x,2 BC = 2x /6 is the length
4+x2+1-2x,=x,2
5= 2;<1 or X, - 5/21 Areaof A =§x(length)2 =?x%:§
equation of the altitude from (2, 5/2) is
y (2,x,) 17. (B)
= Sol. Let shortest distance between the cheese and
©, 1) = the line y = — 5x + 18 is the line that passes
X through (12, 10) and is perpendicular to it. The
0, 0) (2,0
x=2 X
y—5/2=2(x-2) equations of this lineis y= — +C
2y-5=4(x-2)=4x-2y—-3=0 5
solving itwithy =1, x=5/4 Ans.] put x=12 andy =10 we get
3
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20. A
C—38 ti f PN i —X+38 ()
=3 = equation o isy= 575 k—y1 i
Sol. =— =
y ° h—-x, 2
2k -2y, =x,=h
X, +2y,=h+2k (1)
(thx1 k+y1J
O 1S again M >~ | liesony = 2x
I M4, -2) 9 2 2 y
solvingwe geta=2andb =8 y y=2x
a+b=10 Ans.] X1Y1)
(h.k)
18. (D)
Sol. x+a(@+1)y=a
X
X y 0O
4 =1
a 1
(a2+lJ k+y, h+x,
> =2 > = 2h + 2x, =k
.. Area of triangle formed by the straight line
and co-ordinate axes is — Yy
2x, -y, ==2h+Kk ..(2)
= l L solving (1) and (2) for x,, y,, we get
2 a’+1 2 a+1
a 4k —3h 4h + 3k
“T s T
1 . -
Sll (.'.a+—22} - X1y1_1
22 a (4k — 3h)(4h + 3k) = 25

16kh + 12k? — 12h? — 9hk = 25

1
SZ Ans.] 12h2 —7kh —12k2+ 25 =0
C, is 12x2—T7xy —12y?+25=0

So, (b+c+d)=6 Ans.]

XYy
Sol. Wehave, —+— =1
a b

21. 6
As, (x.y) liesonit, so Sol. Here, PA=r, PC=s
bx +ay —ab = 0. ’ ’
y (xb) (ab Also, PB=r
X, ,
(ab) = | |
~A APCB) = — (BC)(PT) = = (12) (6
< rea ( ) 2()() 2()()
03) =36
0,y (ay) D N C
RANN .
(0,00 (x,0) (a,0) y
P T
Now, Areaof M= xy. L
Areaof N=(a—-x)(b-y) ) r.. B
A 6 M6
=ab—ay—bx+xy=xy—(bx+ay—ab)=xy. - A=36
— )
Zero
.. Areaof M=Areaof N = 1. Ans.] So, \/K =6. 1
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22. 6 _ o+2B+3y a+pB+y
Sol.  Equationof /,, /,, I;and /,are . Centroid = 3 ) =(x,y)
y=mx+1 (1 -1 3
y=mx+m (2) > 1,
x+my=0 (3) =14
my+x=1 4)—>1,
distance between /, and /, = distance between
lyand |/,
m-—1 1
D = D =>Im-1=1=
\/1 +m \/1 +m
25.
-1=%1
=2;m =0 (rejected)
1
So, side of th ="z
0, side of the square \/g
/ Y/
! -1 » Sol.
(0, 1) m m
12\ X—3y+4=0
X m=1/3
(-1,0) L0 equation of AC x—=3y=0
(LON 1y
|AC| = /10
I 1
1 Area of quadrilateral ABCD = E AC (p,*p,)
= Area = g = (P + Q)jeqer = 6. Ans.] \/7{ } 5
Ji0 o
23. 4 p=5&qg=2
Sol. L,iy=x+2 Lyix+y=2 So,p—q=5—2=3
Y 26. 20
b
AX(0,2) Sol.  Equation of line %+ c_—yl+ 1= 0 has two
independent parameter
29 5 € ,x 5a+5b+20c=t
/B 20N Ba+5b=t—20c
Sa 5b t-20c
+ =
1 c-1 ¢c-1 c¢-1
. Area (AABC) = E (4)(2)=4 Ans. ] R.H.S. be independent of cif t = 20
27. 2
24. 5 Sol. Point P=(3+rcosa,4+rsina) lieson the
Sol. Equation of altitudes through A, B, C are line passing through (3, 4) and tana=-2.
y=X,X=2y,x=3y Y1
let A (o, o), B(2B, B), C(3y,7)
B ‘o N
.. Slope of AB = 2P—a =-3 = B= 7
Y-B Ty—4a
Slope of BC = 3y-2B =1 = —21y—8a = ) g
3 -0 ]
-1=y= 7 ]
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Image of Pintheline mirror 4x +y =16 isthe 29. 6

straight line, let whose slope is m M,
Sol. # =
m—(-4) —4+2 ‘ 0 Ay . A
N —4)(— OA -0OA
1+1’1’1( 4) 1+( 4)( 2) OMr - OAr+1 + r 5 r+1 -
m+4 +(—2J 28 )
= —— = m=- or m=— r-1 r
1-4m 9 1 1
or () +ion 1)
. Curve 'C' is OA, +0A _ 2 2
y—4=-38(x-23) 2 2
38x +y =118
y=21X 3 l r—1 l r+l
= x=2 Ans. M =0A - —| — =0OA. -3 | —
] o =on 2(] ' <on 3 (1)
28. 4 |
Sol. O(0,0) and (a, a?) lying on same side of each o - 3
of the lines > OM, =3-0A, 1 =5OA=6 Ans.]
Lix—y+12=0 ! 2
2
a—-a‘+12>0 30. 3
= a’-a-12<0 Sol. "~ 1 and 2 lies between roots,
= (a—4)a+3)<0 s (k=5)f(1)<0
acl3,4 .. Q) = (k=8)(k-5-2k+k-4)<0
va = (k=5)(-9)<0 = k-5>0 = k>5

and (k—-5)f(2)<0
N = (k—5)(4(k-5)-4k+k-4)<0

. ./

1 2

VN = (k=5)(k—24)<0 = 5<k<24
. ke(5 24)

prime numbers =7, 11,13, 17, 19, 23
L,:x-3y-30=0 .. points will be =(7,17) (11, 19) and (13, 23)

y Clearly, Pis centroid
L,:x+y-30=0 [31 59}
a+a?2-30<0 = a?2+a-30<0 - 373

= (a+6)(@a-5<0
= ac[-6,5] ... (ii) . 20
L,:x-3y-30=0 pl_Oq= %:3 Ans. |
a-3a2-30<0 = 3a?-a+30=0
= aeR ... (iii)
Intersection of (i), (ii) and (iii)
ae[-3, 4]

.. Sum of all possible integral values of a is 4.
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