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VECTORS, BASIC MATHS & CALCULUS 

1. fdlh rkj ls izokfgr /kkjk le; ij fuEu :i ls 

fuHkZj djrh gSa i = a0t + bt2 ;gk¡ a0 = 20 A/s rFkk 

b =  8  As–2 gS  bl rkj  ds  fdlh  Hkkx  ls 15 s esa 

izokfgr gksus okyk vkos'k gksxk% 

 (1) 2250 C  (2) 11250 C 
 (3) 2100 C  (4) 260 C 

2. leku Hkqtk ds fdlh v"VHkqt ABCDEFGH esa 

 dk ;ksx 

D;k gS] ;fn  gS rks % 

 

 (1)  (2)  

 (3)  (4)  

3. ;fn  vkSj  ,sls nks lfn'k gSa tks laca/k 

 
dh iqf"V djrs gS rc  dk 

eku gksxk : 

 (1)  (2)  

 (3)  (4)  

4. nks lfn'kksa  vkSj  ds ifjek.k leku gSaA ;fn 

 +   dk ifjek.k –  ds ifjek.k dk n 

xquk gS] rks  vkSj  ds chp dk dks.k gS : 

 (1)  (2)  

 (3)  (4)  

5. lfn'k  dk lfn'k  ij iz{ksi 

Kkr dhft;sA 

 (1)  (2)  

 (3)  (4)  

6. rhu d.k P, Q vkSj R Øe'k% lfn'kksa 

 vkSj ds vuqfn'k 

xeu dj jgs gSA ;s fdlh fcUnq ij Vdjkrs gS vkSj 

fofHkUu fn'kkvksa esa xeu djuk vkjEHk dj nsrs gSA 

d.k P ml ry ds vfHkyEcor Hkh xeu djrk gS 

ftlesa lfn'k  vkSj  gSA blh izdkj d.k Q 

ml  ry  ds  vfHkyEcor  xfr  dj  jgk  gS  ftlesa  

lfn'k  gSA P vkSj Q dh xfr dh 

fn'kkvksa ds chp dks.k cos–1  gSA rks x dk 

eku gS ________. 

7. lwph I vkSj lwph II dk feyku dhft, % 

lwph I lwph II 

(a)  (i) 
 

(b)  (ii) 
 

(c)  (iii) 
 

(d)  (iv) 
 

 uhps fn, x, fodYiksa esa ls lgh mÙkj pqfu, : 

 (1) (a) ® (iv), (b) ® (i) , (c) ® (iii), (d) ® (ii) 

 (2) (a) ® (iv), (b) ® (iii) , (c) ® (i), (d) ® (ii) 

 (3) (a) ® (iii), (b) ® (ii) , (c) ® (iv), (d) ® (i) 

 (4) (a) ® (i), (b) ® (iv) , (c) ® (ii), (d) ® (iii) 

8. nks lfn'kksa  vkSj  ds ifjek.k leku gSaA 

 dk ifjek.k  ds ifjek.k dk n 

xquk gSA  vkSj  ds chp ds dks.k dk eku gS : 

 (1)  (2)  

 (3)  (4)  

AB AC AD AE AF AG AH+ + + + + +
uuur uuur uuur uuur uuur uuur uuur

ˆ ˆ ˆAO 2i 3j 4k= + -
uuur

A B
C

D
EF

G

H
O

- - +ˆ ˆ ˆ16i 24j 32k + -ˆ ˆ ˆ16i 24j 32k

+ +ˆ ˆ ˆ16i 24j 32k - +ˆ ˆ ˆ16i 24j 32k

A
r

B
r

A B A B= ´.
r rr r

A B-
r r

2 2A B+ 2 2A B 2AB+ +

2 2A B 2AB+ + 2 2A B 2AB+ -

P
r

Q
r

P
r

Q
r

P
r

Q
r

P
r

Q
r

–1 n – 1
sin

n 1
æ ö
ç ÷+è ø

–1 n – 1
cos

n 1
æ ö
ç ÷+è ø

2
–1

2

n – 1
sin

n 1

æ ö
ç ÷+è ø

2
–1

2

n –1
cos

n 1

æ ö
ç ÷+è ø

= + +
r ˆ ˆ ˆA i j k = +

r ˆ ˆB i j

( )+ +ˆ ˆ ˆ2 i j k ( )+ +ˆ ˆ ˆ2 i j k

( )+ˆ ˆ2 i j ( )+ˆ ˆi j

= + = +
r rˆ ˆ ˆ ˆA i j, B j k ˆ ˆC –i j= +

r

A
r

B
r

A  C
r r

vkSj 

1

x

æ ö
ç ÷
è ø

C A B 0- - =
r r r

A C B 0- - =
r r r

B A C 0- - =
r rr

A B C+ = -
r rr

X
r

Y
r

(X Y)-
r r

(X Y)+
r r

X
r

Y
r

2
1

2

n 1
cos

n 1
- æ ö- -

ç ÷-è ø

2
1

2

n 1
cos

n 1
- æ ö-

ç ÷- -è ø
2

1
2

n 1
cos

n 1
- æ ö+

ç ÷- -è ø

2
1

2

n 1
cos

n 1
- æ ö+

ç ÷-è ø
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2 
 
9. vfHkdFku A : ;fn A, B, C, D v/kZ o Ùk (dsUnz 'O') 

ij fLFkr pkj fcUnq bl izkdkj gS fd  

= =  rks 

 + + = 4 + +   

 dkj.k R : lfn'kksa ds cgqHkqt fu;e ds vuqlkj   

 + +  = = 2  

 
 mijksDr dFkukuqlkj] lcls mi;qDr fodYi dks 

fn, x, fodYiksa esa ls pqfu, :  

 (1) A lgh gS ijUrq R lgh ugha gSA  

 (2) A lgh ugh gS ijUrq R lgh gSA 

 (3) nksuksa A vkSj R lgh gS vkSj R, A dh lgh O;k[;k 

gSA  

 (4) nksuksa A vkSj R lgh gS R, A dh lgh O;k[;k 

ugha gSA 

10. fp=k esa lfn'kksa  ,  rFkk  ds ifjek.k 

leku gSA x- v{k ds lkFk   dh 

fn'kk gksxh :- 

 

 (1) 
  

 
(2)  

 (3) 

 

 

 (4)   

11. lfn'k  rFkk ds chp dks.k gS & 

 

 (1) tan–1  (2) tan–1   

 (3) tan–1        (4) tan–1   

12. fp=kkuqlkj cyksa  rFkk  dk 

ifj.kkeh yxHkx gksrk gS % 
 [eku fyft,: A fn;k gS  rFkk 

 Øe'k% x rFkk y v{k ds vuqfn'k bdkbZ lfn'k gSa] 

 
 (1)  (2)  

 (3)  (4)  

uuur

AB
uuur

BC
uuur

CD

uuur

AB
uuur

AC
uuur

AD
uuur

AO
uuur

OB
uuur

OC

uuur

AB
uuur

BC
uuur

CD
uuur

AD
uuur

AO

OA
uuur

OB
uuur

OC
uuur

OA OB OC+ -
uuur uuur uuur

1 (1 3 2)
tan

(1 3 2)
- - -

+ +

( )
( )

1
3 1 2

tan
1 3 2

-
- +

+ -

( )
( )

1
3 1 2

tan
1 3 2

-
- +

- +

( )
( )

1
1 3 2

tan
1 3 2

-
+ -

- -

( )A
r ( )A – B

r r

B
–

2
3

A – B
2

æ ö
ç ÷
ç ÷
ç ÷
ç ÷
è ø

A
0.7B

æ ö
ç ÷
è ø

3B
2A – B

æ ö
ç ÷ç ÷
è ø

Bcos
A – Bsin

æ öq
ç ÷qè ø

OP, OQ, OR, OS
uuur uuur uuur uuur

OT
uuur

3 1.7, 2 1.4= = î
ĵ

ˆ ˆ9.25i 5 j+ ˆ ˆ3i 15 j+
ˆ ˆ2.5i 14.5 j- ˆ ˆ1.5i 15.5 j- -
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13. dFku I : 

 nks cy  rFkk  tgk¡ , tc 

,d nwljs ls q1 dks.k ij yxrs gSa] rks ifj.kkeh dk 

ifjek.k  gksrk gS rFkk tc q2 dks.k ij 

yxrs gS] rks ifj.kkeh dk ifjek.k  

gksrk gSA ;g rHkh lEHko gksrk gS tc q1 < q2 gSA 

 dFku II : 

 mi;qDZr nh x;h n'kk esa q1 = 60° rFkk q2 = 90° 

 mi;qZDr dFkuksa ds voyksdu esa] uhps fn, x;s 

fodYiksa ls mi;qDr mÙkj pqfu,A 

 (1) dFku-I vlR; gS ijUrq dFku-II lgh gSaA 
 (2) nksuksa dFku-I rFkk dFku-II lR; gSaA 
 (3) dFku-I lR; gS ijUrq dFku-II vlR; gSaA 
 (4) nksuksa dFku-I rFkk dFku-II vlR; gSaA 

14. dFku : 1 
 ;fn rhu cyksa  rFkk  dks ,d f=kHkqt dh 

rhu Hkqtkvksa }kjk iznf'kZr fd;k tkrk gS rFkk 
 rks rhuksa cy laxkeh gksrs gS rFkk 

larqyu dh n'kk dks iznf'kZr djrs gSaA 
  dFku : II 
 rhu cyksa  rFkk  dks blh Øe esa Hkqtkvksa ds 

:i esa ysdj cus ,d f=kHkqt ls LFkkukarjh; 
larqyu dh n'kk iznf'kZr gksrh gSaA 

 mi;qZDr dFkuksa ds voyksdu esa uhps fn, x;s 
fodYiksa ls mi;qDr mÙkj pqfu, % 

 (1) dFku-I vlR; gS ijUrq dFku-II lR; gSA 
 (2) dFku-I lR; gS ijUrq dFku-II vlR; gSA 
 (3) nksuksa dFku-I rFkk dFku-II vlR; gSA 
 (4) nksuksa dFku-I rFkk dFku-II lR; gSA 

( )+
rr

P Q ( )-
rr

P Q ^
rr

P Q

2 23(P Q )+

+2 22(P Q )

r r

1 2F ,F
r

3F

+ = -
r r r

1 2 3F F F ,

r r

1 2F ,F
r

3F
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SOLUTION 
1. Official Ans. by NTA (2) 
Sol. i = 20t + 8t2 

 i  =   Þ  

 Þ q =  

 q =  

 q = 10 × (15)2 +  

 q = 2250 + 9000 
 q = 11250 C 
2. Official Ans. by NTA (2) 
Sol. We know, 

    Q + + + + + + + =  

 By triangle law of vector addition, we can write   

  ;  

  ;  

  ;  

  
 Now 

  

      = + + + + + + +  

 = +    

 = +  

 =  = 8( ) 

 =  
3. Official Ans. by NTA (4) 
Sol.  

 ABcosq = ABsinq Þ q = 45°  

  

  
 Hence option (4). 

4. Official Ans. by NTA (4) 
Sol.  …(i) 

  
 P2 + Q2 + 2PQcosq = n2(P2 + Q2 – 2PQcosq) 
 Using (i) in above equation 

  

  

5. Official Ans. by NTA (4) 

Sol.  

  

6. Official Ans. by NTA (3) 

Sol.  Direction of P  

 Direction of Q  

 Angle between   

  

 Þ x = 3 

7. Official Ans. by NTA (2) 

Sol. (a)  

 Option (iv) 

 (b)  

 Option (iii) 

 (c)  

 Option (i) 

 (d)  

 Option (ii) 

dq
dt

dq idt=ò ò
15

2

0

(20t 8t )dt+ò
152 3

0

20t 8t
2 3

æ ö
+ç ÷

è ø
38(15)

3

uuur

OA
uuur

OB
uuur

OC
uuur

OD
uuur

OE
uuur

OF
uuur

OG
uuur

OH
r
0

= +
uuur uuur uuur

AB AO OB = +
uuur uuur uuur

AC AO OC

= +
uuur uuur uuur

AD AO OD = +
uuur uuur uuur

AE AO OE

= +
uuur uuur uuur

AF AO OF = +
uuur uuur uuur

AG AO OG

= +
uuur uuur uuur

AH AO OH

+ + + + + +
uuur uuur uuur uuur uuur uuur uuur

AB AC AD AE AF AG AH
uuur

(7 AO)
uuur

OB
uuur

OC
uuur

OD
uuur

OE
uuur

OF
uuur

OG
uuur

OH
uuur

(7 AO) -
uuurr

0 OA
uuur

(7 AO)
uuur

AO
uuur

8AO + -ˆ ˆ ˆ2i 3j 4 k

+ -ˆ ˆ ˆ16i 24j 32k

A B A B= ´.
r rr r

2 2A B A B 2ABcos45- = + - °
r r

2 2A B 2AB= + -

= =
rr

| P | | Q | x

+ = -
r rr r

| P Q | n | P Q |

-
q =

+

2

2

n 1
cos

1 n

- æ ö-
q = ç ÷+è ø

2
1

2

n 1
cos

n 1

( ) A.B A.Bˆ ˆ ˆAcos B A B B
AB B

æ ö
q = =ç ÷ç ÷

è ø

r rr r

ˆ ˆ2 i j ˆ ˆi j
2 2

æ ö+
= = +ç ÷

è ø

1

ˆˆ ˆA B i j k
v̂

3A B

´ - +
= ± = ±

´

r r

r r

2

ˆA C 2k ˆv̂ k
2A C

´
= ± = ± = ±

´

r r

r r

1 2ˆ ˆv and v

( ) ( )
1 2

1 2

ˆ ˆv .v 1 / 3 1
ˆ ˆv v 1 1 3

±
= = ±

= +
ur ur ur

C A B

= + = +
ur ur ur ur ur

A B C C B

= +
ur ur ur

B A C

+ + =
ur ur ur

A B C 0
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8. Official Ans. by NTA (2) 
Sol. Given X = Y 

   

 =  

 Square both sides 

  

 1 – cosq = n2 + n2cosq 

  

  

9. Official Ans. by NTA (4) 
Sol. Polygon law is applicable in both but the 

equation given in the reason is not useful in 

explaining the assertion. 
10. Official Ans. by NTA (1) 

Sol.   

 Let magnitude be equal to l. 

  

       

 

  

 

 \ Angle with x-axis 

  

 =  

 Hence option (1) 

11. Official Ans. by NTA (3) 

Sol.  

  
 Angle between  and , q = 60° 
 Angle betwenn  and  

 
 
=  

  Ans 3 

12. Official Ans. by NTA (1) 

Sol.    

     

 

 = 9.25  

      
=  

 =  5  
13. Official Ans. by NTA (2) 
Sol.  

   

  

  

 For  

 q1 = 60° 

 For  

 q2 = 90° 

+ - ´ q2 2X Y 2 Y cos

+ + ´ q2 2n X Y 2 Ycos

- q = + q2 2 22X (1 cos ) n .2X (1 cos )

-
q =

+

2

2

1 n
cos

1 n

- é ù-
q = ê ú- -ë û

2
1

2

n 1
cos

n 1

3 1ˆ ˆ ˆ ˆOA cos30 i sin30j i j
2 2

é ùé ù= l ° + = l +ê úë û
ë û

uuur

1 3ˆ ˆ ˆ ˆOB cos60 i sin 60j i j
2 2

é ùé ù= l ° - = l -ê úë û ë û

uuur

( ) 1 1ˆ ˆ ˆ ˆOC cos 45 i sin 45j i j
2 2

é ùé ù= l ° - + = l - +ê úë û ë û

uuur

OA OB OC\ + -
uuur uuur uuur

3 1 1 1 3 1ˆ ˆi j
2 2 22 2

é ùæ ö æ ö+
= l + + - -ê úç ÷ ç ÷ç ÷ ç ÷ê úè ø è øë û

1 1

1 3 1
2 6 22 2 2tan tan

3 1 1 6 2 2
2 2 2

- -

é ù
- -ê ú é ù- -ê ú = ê ú

ê ú + +ë û+ +ê ú
ë û
1 1 3 2

tan
3 1 2

- é ù- -
ê ú

+ +ë û

r
A

r
B

r
A -

r r
A B

q
a =

- q
Bsin

tan
A Bcos - ´

3
B

2
1

A B 2
2

a =
-

3B
tan

2A B

x

3 1 1 1 3
F 10 20 20 – 15 – 15 i

2 2 22 2

æ öæ öæ ö æ öæ ö= ´ + +ç ÷ç ÷ç ÷ ç ÷ç ÷ ç ÷ç ÷è ø è ø è ø è øè ø

r
$

i$

yF
r 1 3 1 1 1

15 20 10 –15 – 20 j
2 2 2 2 2

æ öæ ö æ ö æ öæ ö æ ö+ +ç ÷ç ÷ ç ÷ ç ÷ç ÷ ç ÷ç ÷ç ÷è ø è ø è ø è øè øè ø

$

j$

A P Q= +
r rr

B P – Q=
rr r

P Q^
rr

2 2| A | | B | P Q= = +
r r

2 2| A B | 2(P Q )(1 cos )+ = + + q
r r

2 2| A B | 3(P Q )+ = +
r r

2 2| A B | 2(P Q )+ = +
r r
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14. Official Ans. by NTA (4) 

Sol.  

 Here   

                    

 Since  (equilibrium) 
 Both statements correct 

1 2 3F F F 0+ + =
ur ur ur

1 2 3F F F+ = -
ur ur ur

netF 0=
ur




