JEE CHAPTER-WISE TESTS

JEE MAIN ANSWER KEY & SOLUTIONS

SUBJECT :- MATHEMATICS
CLASS :- 12"
CHAPTER :- VECTOR & 3D

PAPER CODE :- CWT-11

ANSWER KEY
1. (B) 2, (B) 3. (B) 4. (B) 5. (A) 6. (D) 7 (A)
8. (D) 9. (D) 10. (A) 1. (C) 12. (C) 13. (D) 14 (C)
1. (D) 16. (B) 17. (B) 18. (B) 19. (B) 20 (Cc) 21 7
22. 17 23. 2 24. 1 25. 4 26 58 27 1 28 3
29. 5 30. 3
SOLUTIONS
1. ® a=(9.2)
A(3,2,0) 77777
2 2 2
61 -8 -
) PQ= .|| =-3| +| —+4| +| =—+5
Sol (7 j [7 j ( j
B C
632 P (963 oQ < J(40)* + (20)? + (40)”
AB =v4+1+4 =3 7
AC = J/144+16+9=13 PQ = 67—0
—27+65 18+39 -9+26
3+13 734137 3+13
3. (B)
_(19 57 17)
=l —,—,— -> 5 -
8 16 16 Sol X+y+z=0
- - — - - —
2. :>y-|—z:—x:>|y—i-z|2:|x|2
— — - > -
=|yP+zf+2y.z = |x[
=4+4+2(2)(2)cosb=4
Sol.
= Ccos 0 = %1:6= 120°
PQ=7 — cosec’d + cot’0 = %+%= 3
2x+5%y-6z=16 ... (i)
Xy z .
i i
21 2 (W 4. (B)
P(3,-4,5) 2 2 2
2 2 2 2 2 2 —
DR's of line (ii) = DR's of line PQ Sol. WX +y ) +UY tz ) +(VZ +X ) =
Eq.oflinePQ:>X73:y+4:275 = 36
_ b2 — 20+ y? + Z2) = 36
.. Coordinate of the point Q (3 + 2\, —4 + 2, s o
5—23) =>X+y +z°=18
Put the coordinates of Q in egn. (i) =A= ? —x2+y2+22 =418 = OP= 32
distance between P & Q
2B3+2))+5(4+2)—6(5-2)) =16 5 A)
6+ 4L —20 + 5,30+ 121 = 16 i 242 4
Sol. Wehave sina==,cosf = =—5§
=20 e N N
’ 16 9
So, (cos’a + sinf) = — + = 1. s
o (>0+26-2) N
7 7 7 Ans.
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6. (D) 9. (D)
Sol. E)lge%tl(zn:atlo's of normal of the plane are Sol. -:DR's of the normal of the plane = 2, -3,
, )2—0._y—1_z—0_ . _ 6
A % 9 3 b Now, 6 &DR's of x-axis is 1, 0, 0
(2)+9((3)-3(4)=0. & If '9' is the angle between the plane
x+1 y—-4 z-1 . _
(B) e Now, 1 (2) & x-axis, then sin § = 2 2+( 3)((1)+(S)(0) _
+1(3)+3(4) 0. V237 67V
€ X=1_¥y=0_272_ " Now, 2(2) 2
2 300 -1 7
+3(3)-1(4)=0.
D) XZ1_¥y=4_270_ Now, 2(2)- 39%"\‘(%
2 -4 2 7
4(3)+24)=0. 'a—2
7. (A) 7
Sol. Direction ratios of joining (—1,2,4) and (1, 0, 5)
are 10. (A)
1+ 1,0-2,5-4=(2,-2,1) Sol. Givenlineis
.. D.C. of this line are - . R n AN -
/= 2 -2 =>1r=(2i-2j+3k)+AMi—-j+4k)
N 7 (i)
-2 > . A oA
= — =-2/3 &r.(i +5j + k)=5...(i
NrEves) (5 + k) =50
1 - 2 oAn AR
= = . a=(21—2_]+3k)
" B ByO=1,
. required projection b =(1-j+4k)
2 1 A
= ‘(4—3)§+(6—4)(—2/3)+(3—5)§ By (i) =n =( +5} + k)
> >
=12_4_2 =4/3 wb.n =0
3 33
N L Therefore, the line is parallel to the plane.
.- projection of line joining (x1,yq,21)and ) .
. i . Thus, the distance between the line & the
(X3,y7,29)to theline whosed.c'sare £, m,nis | . | to th | th of th
(g — X0+ (y3 — y)m+ (23 — 21| plane is equal to the _)eng o) e
perpendicular from a point a = 2i —2j+
8. (D) . . . ( !
Sol. Here L, is parallel to 2f+]+412 and L; is 3k)on the line t‘? the Q'Ve” plane.
A Hence, the required distance
parallel to 4i—-3j+k = L= L. A A A A AA
, , , _|(2i—2j+3k).(i+5j+k)—5|
We have (Lines in parametric form) as = >
Li:x=1+2s,y=-1+s,z=2+4s ‘ \/1+5 +1 ‘
andL,:x=-2+4t,y=-3t,z=-1+1 10
.. The lines intersect if there are s and t = 7
for which 3V3
2s—-4t=-3 .. (1)
s+3t=1 ... (2) 1. (©)
4s—-t=-3 ... (3) Sol. Line of shortest distance will be along
Any solution of this system must Tk
coorespond to a point of intersection of L, ! s
and L, and if no solution exists, then L, 23 4= ik
and L, are skew. 345
. From (1) and (2), we get P L S |
-1 1 , . Sox=(i42j+2k)  —m— = —
s= B t= Es, which does not satisfy (3) J6 Je
= L, and L, are skew line. — cos™ (cos+/6 x) = cos‘1(cos1) =1
PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 || 9312712114



JEE CHAPTER-WISE TESTS

12. (C) axd =0
Sol. Equation of line passing through given L
point P and normal to given plane is < xa = ax(dxo)
I I a.c
T o= (43j+4k) +20i-j+K) L
. 3 ox (s x BV= 3 x 3x(dxc)
= Image point Q a x(Xx xa)=a x —
= ((1+20) i+ G- W) j+(@+ k) @
Now mid point of (a.2)X —(a.x)a = =
PQ =[(A+1)i+(3-1/2)j+(4+1/2)K] L ax(dxd)
- . . ézgz(ag)a+a
satisfies given plane that gives . = -2 a.c
So position vector of image is —3i+5j+2k S @XE ax(dx3)
a’ (ac)a
13. (D) L L
- - = = . ax(dxc) ax
. - =)a + a x =A = —
Sol. Let|d|=|b|=|C|=t * @0y a
from given equation, we have
(@.3) (=b) = {A. (m-b)d+ (b.b) ( 16.  (B)
m—C) —{b. (m-C)b+ (C.C) (m—4) Sol. dxb=¢Cxb
-{¢.(m-4)}¢ =0 = (d—C)xb=0
= 3] (=b) + [b]* (A-8)+ | (- Ld=c4+b
d)—[(d.m)a+(b.m)b+(¢.m)C]+(a —d=(7+2) ] +(=3+1) j+ @4+ Wk
bja+(b.c)b+(c.a)c =0 ~id=o0
alsod.b=b.c=¢c a=0 —7+L+2(4+))=0=>A1=-5
—t(3m-a-b-C)-m=0 Sod=2{ -8j -k
N =5+b+6
=2m +b+C=m 5 17. (B)
Sol.  bperpendicular ¢ =b.¢ =0
4. © ) ) = tan’a —tan 0. —6 =0
Sol. a+b+c+d=(q+1)d=(p+1)a =tanoa=3,-2
_d=Btlj also @ make an obtuse angle with z- axis
a+l therefore @ .k < 0 = sin 20< 0
oo 5 (B &
So a+b+c_ad_a[a+1 a iftana=3thensin2a=2ta—ng=i>0
I+tana 3
~ B+1 - Now tan 2o > 0, sin 2a<0 = a € third
—all-— —gql+b+c=0
o+l quadrant and tan o = -2
.= Stan (n—a)=2=a=(2n +1) © —tan™
=[abc]lz0=a=-1 2 el
—~d +b+c+d=0
18.  (B)
15. (D) ) ) Sol. ¢=A(@axb)
Sol. X xda +(x.b)c=d ) i 1P 1
B T 1= @xbpe=-S=10 o~ ) -2
{xxa+(x.b)cyxc=dxc A A 3A 3
or (X x @)x¢ +(X.b)(Exc)=d x ¢ ¢ =23 (@xb)?
= (%.€)3 —(3.8)% =(dx¢) %:% =(a2b23in26)=%><2><3sin26
d x{(x.6)3 —(a.¢)x}=4 x(d x ¢) a1 i
-~ - - - =>sin9=—..0= =
=—(a.c)(axx)=2a x(dxc) 2 4
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19. (B) 22, 17
Sol. Letda=Ab+uc
A—=1 2
ib ad Sol.  Mid point of BC is (—,4, +“J
then ;:;d 2 2
a .
. (X5+p6).‘5 ) (XB+ “E)'a DR's of median through A are -
o b - d A2,3,5)
o M0+ D) +pi -+ K121 +))
V5
_[@i+ ) +pl - j+ LG+ 2K) B13.2) a0, 5, )
\/g A—1 2
+p
el (@d+1)+p2-1)=11)+p-1+2) — —2,4-3, 5 -5
i.e. 40=0 i.e. A=0 - g
_ i-j+k e 2 1, B
S.oa :T 2 2
3 The medium is equally inclined to axes,
20. ©) ..D.R's must be
2 3 4 equa|}\';:1:“_+8:>}\4:7and“:
Sol. Wehave ||l a 2| =15 2 2
10
1 2 «
=|2(@*-4)+32-0)+4(2-0a)]|=15 23, 2
= |20° -7 +6|=15 L H _ o -
— Either (2% — 7o +6)=15 or (20— Sol.  Here d; = d cos (90° - ). dz = d cos
7a+6) = —15 (90 —E)andd3—d.COS(90 —}./)
So, either (20*-7a-9)=0 = (o + 1) (2a di=dsina, dz=dsinp, d;=dsiny
-9) , —d} +d3 +dF =kd®
Lao= =, 5o 20° = 7a+21 = 0 = d” (sin’a + sin’p + sin’y) = kd®
has non-real roots as discriminant is k=2
negative.
Hence o = 2. Ans. e ? ) i
2 Sol. Let the vertices A, B, C, D quadrilateral
be
21. 7 (X1, Y1, Z1), (X2, Y2, Z2), (X3, Y3, Z3) & (X4, Ya,
Sol x=6_y-7_2z-T7 _ N z,4) and the equation of plane PQRS be
' 3 2 -2 u=ax+by+cz+d=0
P(1,2,3) letu,=ax+by+cz+dwherer=1,2, 3,
4
PB QC RD SA
A B
u u u u
M@BL+6,2L+7,-2A+7) = (——1] (——2] (—_3] (__4] =1,
%% us Uy uq
SM@BL+6,20+ 7,20+ 7)
As lines PM and AB are perpendicular,
therefore 25. 4
3BL+6—-1)+22A+7-2)—2(-2L+ 7 Sol. Point (3,2, 1)&(2,-3,-1)
-3)=0 lieson 11x + my + nz =28
170 = =17 i.e., 33+2m+n=28
A=—1 =2m+n=-5 (1
~ M=(3,5,9) and 22 -3m -n=28
=-3m-n=6 ... (2)
. = 2 2 2
L PM=3-1)2+(5-2)2 +(9-3) From (1) and (2)
PM = yJ4+9+36 m=-1&n=-3.
PM = 7 [m+n|=|-1-3| =4
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26. 58 28. 3
Sol.  Since, both the planes are parallel Sol.  If two vectors are perpendicular then cos
P,:4x—-6y+12z+10=0 0 =0
P,:4x—-6y+12z+d=0 _
soarby+aby+ab;=0
b=—6,c=12 1 D1 202 + 8303
2(4)+P(-2)+2(-1)=0
Now, ‘& =3
"1 24449436 8-2P-2=0
|d-10|=42 = d=520r—32 -2P=-6
S Pois 4x -6y +12z+52=0 P=3
or 4x -6y +122-32=0
Point (-3, 0, —1) is lying between 29, 5
planes P4 and P, Sol.  The line contained by the planes is along
.. On substituting the point. in the equation the vector (21+])x(f—]+l§) - 1_23_312
of the planes both expressions must be of
opposite sign. Since it is parallel to the plane kx +y + z
From P : 4x(=3)-6x0+12(-1) +2=0, so
+10=~ve K(1)+1(-2)+1(-3)=0=k=5. Ans
From P, : 4% (-3)—6x0+12 (1) T U= KT 0. ANS.
+ 52 =+ve
. d must be 52 30. 3
Hence, (b + c+d) = -6 + 12 + 52 = 58 Sol. Giventhat d+kb+k,é=0
27. 1 N o7
Sol. The vectors are coplanar if we can find b-3
two scalars A, y such that
xf+}+1§= A (T+y}+1§) +y (T+}+212)
= X=A+ P, 1=Ay+u, 1=0+pz Q(b) R(©)
— _ Area (APQR
'..1_X=1_;M_u,y=1_”,z=ﬂ Now, ( )
A n Area (AOQR)
_ _ 1y - .
n = - =4
—|(bxc
1 + 1 + 1 2 ‘ ( ) ‘
1-x 1- 1-z ~ ~
Y ‘{(1+k1)b+k26 b fkib+ (1+k,) ¢}
N S p = _ =4
1-A—p  A+p—1  A+p-1 | bxc|
_ 1—}\.—“ =1 = (1+k1)(1+k2)—k1k2=4
T l—h-p Hence, ki+k;=3. Ans.
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