
ENG. RISMI MUBARAK 1 

01. E = h f

[h] =
[E]

[f]
=

M L2 T−2

T−1 = M L2 T−1 

Answer: 05 

02. cU (a) :

G+r;rpa tO =  +0.01 × 3 =  +0.03 mm

cU (b) :

thrpg;G = 3.5 + 0.01 × 31 = 3.81 mm

/ rupahd tpl;lk; = 3.81 − 0.03

= 3.78 mm 

Answer: 03 

03. toikahf mwpe;jNj

10−12 W m−2  ⟶ 0 dB 

or 

β = 10 log10 (
I0

I0
⁄ )

= 10 × log101 = 10 × 0 0 dB 

Answer: 01 

04. ruhrup Ntfk; =
gug;G

Neuk;

=
3×3+1×1

4
= 2.5 m s−1 

Answer: 03 

05. 

∆m rpW jp;zptpd;  rlj;Jtj;  jpUg;gk; (∆I) 

∆I = ∆my2 

I = ∑ ∆my2 = My2 

Answer: 01 

06. p ⟶ uud

n ⟶ udd

Answer: 04 

07. 1) GtpeLf;f miyfs; midj;Jk; 
nghwpKiw miyfNs. kpd;fhe;j 
miyfs; my;y. ($w;W rup) 

2) P − nel;lhq;F miy

S − FWf;fiy ($w;W rup) 

3) P miyfs;  fjp > S miyfs;  fjp

($w;W rup) 

4) S miyfs; jputj;jpD}L nry;yhJ.

(FWf;fiyfs; jputk; / thAtpD}L
nry;yhJ) ($w;W gpio) 

5) P  miyfs; jpz;kk;> jputk; 
,uz;bD}Lk; nry;Yk;.  

($w;W rup) 

Answer: 04 

08. 

 

Answer: 04 

09. 

P Q 
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ENG. RISMI MUBARAK 2 

 

  

 Ntfk; rkdhf gUkd;> jpir rkdhf 
Ntz;Lk;.  

 SHM ,y; xNu J}uj;jpy; xNu fjp 

 (V = ω√A2 − x2) 

 / rhj;jpakhd Gs;spfs; B,F or C,E 

 Answer : 01 

10. Gtp Nkw;gug;gpy; g =
GM

r2  

 Nfhs Nkw;gug;gpy; g′ =
G.3M

4r2 =
3g

4
=

30

4
 

 / F = mg′ = 1 ×
30

4
=

15

2
 N 

Answer : 03 

 

11.  

 

 

  V = f. λ 

 30 = 300. λ 

 λ = 0.1 m / 10 cm 

 x = λ
4⁄ = 2.5 cm 

Answer : 01 

12.  

 

 

 

 BA = BB / tpisAs; 0 

 mjhtJ Gs;sp C ,w;F vjpu;g;gf;fq;fspy; 
cs;s xNu jpir kpd;Ndhl;lq;fshy; 
cUthFk; fhe;j gha mlu;j;jpfs; 
G+r;rpakhFk;. 

 / tpisAs; B = 2 ×
μI

2πd
 

     =
2×2×10−7×10

10−1 = 40 μT 

Answer : 04 

 

 

 

13.  

 

 

 

 

 V fdtsit epug;gj; Njitahd jpzpT 

M vd;f. 

 60 =
𝑚A

2M
× 100 → mA = 1.2 M 

 90 =
mB

M
× 100 → mB = 0.9 M 

 / R4 =
MA+MB

3M
× 100 = 70% 

Answer : 02 

14.  

 I =
6−2

5+3
= 0.5 A (ntspr;Rw;Wf;F) 

 V = E − Ir 

  = 6 − 0.5 × 5 

  = 3.5 V 

 Mdhy;;,  Vxy = 3 + Vc 

     3.5 = 3 + Vc 

          Vc = 0.5 V 

Answer : 01 

15. I. ntg;gepiy mjpfupg;Gld; NkYk; 

gpizg;Gfs; ciltjhy; e − h Nrhb 
cUthfp kpd;flj;jhW mjpfupf;Fk;. 

 II. KO miyr; rPuhf;fpapd; gag;G 
gpd;tUkhW mikAk;. 

 

 

 

 

m𝐴 m𝐵  

2V V 

60% 40% 
A B 

X Y 

I 

I = 0 

I 

V 

Vout 

t 

𝑥 

fZ Kuz;fZ 

BA 

BB 
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ENG. RISMI MUBARAK 3 

 

   

 / ,J khwh NeNuhl;l (dc) Nthy;w;wsT 
my;y.  

 III. fhypapypUe;Nj Vw;wq;fs; 
fhyg;gLtjhy; ,J mjpfkhf 
khRgLj;jg; gl;bUf;Fk;. 

 IV.  

 

 

 

 

 / VGS = 0 ,w;Nf top Kw;whfj; 
jpwe;jpUf;Fk;. vdNt kpd;Ndhl;lk; 
cau;e;j gl;rkhf ,Uf;Fk;. 

 V. Nthy;w;wsT xg;ghsp 

 

 

 

  ,J jpwe;j Rw;whFk;. (V0> MdJ V+ 

my;yJ V − cld; jilnahd;why; 
my;yJ flj;jpahy; njhLf;fg; 
gl;lhNy mJ milj;j jlk;.) 

Answer : 05 

16. V = ωA → ① 

 a = ω2A → ② 

 
②

①
⁄  

a

V
= ω 

Answer : 04 

17.  

 

 

 

 

 re;ju;g;gk; (01) 

 VAB =
E0×10

(70+10)
= k1. LAB → k1 α 1

80⁄  

  

 re;ju;g;gk; (02) 

 VAB =
E0×10

(80+10)
= k2. LAB → k1 α 1

90⁄  

 rkepiy ePsj;jpw;F 

 V = kl 

 k1l1 = k2l2 

 
1

80
. 280 =

1

90
. l2 

 l2 =
280×90

80
= 315 cm 

 / efu;j;j Ntz;ba J}uk; = 315 − 280 

       = 35 cm 

Answer : 03 

18. X = A. B + C 

 C = 1 Mapd; X = 1 MFk;. 

 / 2 my;yJ 4 (tpilj; Nju;T) 

 A = 1, B = 1 Mapd; 

 X = 1 MFk;. 

 / tpil – (2) MFk;. 

Answer : 02 

19. m ∝ l ∝ r 

 jpzpT ∝ ePsk; ∝ Miu 

 

 

 

 

   Gs;sp X gw;wp> 

 tpisAspd; jpUg;gk; = tpirfspd; jpUg;gk; 

 8 m. y = 3 m. 3 r + mr 

 y =
10 r

8
=

5r

4
 

Answer : 02 

20. A. nghJ ,ilKfk; rkepiy vd;gjhy; 

  P ,y;  mKf;fk; = Q ,y;  mKf;fk; 

 B. h1ρw = h2ρw 

  

Vref 

Vin 

+V𝑠 

−V𝑠 

V𝑜 

E0 

R 

A B 10Ω 

G 

E 

𝑟 𝑟 𝑟 2𝑟 

3𝑚 2𝑚 𝑚 2𝑚 X 

X 𝑟 

3𝑟 

4𝑚 3𝑚 𝑚 
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ENG. RISMI MUBARAK 4 

 

 

 C. h3ρw ≠ h4ρw  (xNu fpilkl;lk; 
Mdhy; xNu jputk; my;y.) 

Answer : 03 

21.  

 

  𝜆
2⁄ = 50 cm 

 𝜆 = 1 m 

 / V = f 

 Mdhy; V = 331 + 0.6θ 

 / θ MdJ 15℃ My; mjpfupj;jhy; 

 V → 0.6 × 15 = 9 My; mjpfupf;Fk;. 

 / f → 9 My; mjpfupf;Fk;. 

Answer : 03 

22.  

 

 

 

 

 

 

Answer : 04 

23.  

 

 

 

 

 Jz;L B fpil Ntfk; ,U klq;fhFk;. 
(fpil ce;jf; fhg;Gj; jj;Jtk;) 

gaz NeuKk; mjpfupf;Fk; ( Vy 
fhuzkhf) 

/ Jz;L B Muk;g vwpghijapd; ,U 
klq;fpYk; mjpf fpilj; J}uk; nrd;Nw 
epyj;ij milAk;. Mdhy; 2 klq;F 
J}uNk tpilapy; (4 ,y;) cs;sJ. 
vdNt kpfTk; nghUj;jkhd tpil 
njupTfspy; ,y;iy. 

  

 ,Ug;gjpy; rpwe;jJ 4 vd vLf;fyhk;. 

Answer : 04 

24. a ⟶ c apw;F 

 ∆Q = ∆U + ∆W 

 6 + 1.8 = ∆U + 8 × 105 × 3 × 10−3 × 10−3 

 7.8 = ∆U + 2.4 

 ∆U = 5.4 kJ 

 / Ans : 02 

 Mdhy; b ⟶ c If; fUjpd; 

 ∆Q = ∆U + ∆W 

 1.8 = ∆U + 2.4 

 ∆U = −0.6 kJ 

,J rhj;jpakpy;iy. Vnddpy; b ⟶ c 
vd;gJ khwh mKf;fj;jpy; fdtsT 
mjpfupg;gjhFk;. vdNt ntg;gepiy 
mjpfupf;fNt Ntz;Lk;. / ∆U > 0 . 

Mdhy; ,q;F ∆U < 0 

Answer : All 

25.  

 

 

 

 

 VjhtJ xU Vw;wj;ij Kjypy; 
KbtpypapypUe;J nfhz;L te;J gpd; 
xt;nthd;whf kw;iwa Vw;wq;fis 
nfhz;LtUtjhf fUJNthk;. 

 1 → 4q 

 2 → 3q 

 3 → −q 

 4q nfhz;L tu nra;a Ntz;ba Ntiy: 

   W1 = 0 

 3q nfhz;L tu nra;a Ntz;ba Ntiy: 

   W2 =
4q

4πε0.a
. 3q =

12 q2

4πε0.a
 

  

V 

V 

R1 = 5 N 

T = 1.25 N 

F1 = 1.25 N 

F = 6.25 N 

R2 = 15 N 

F2 = 3.75 N 

F1 = 1.25 N 

T = 1.25 N 

V𝑥 2V𝑥 

V𝑦 

B 

V𝑦 

A 

+3q 

−q +4q 

a a 

a 
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ENG. RISMI MUBARAK 5 

 

 

 −q  nfhz;L tu nra;a Ntz;ba 
Ntiy: 

   W3 =
−7q

4πε0.a
. q =

−7 q2

4πε0.a
 

 / nkhj;j Ntiy =
5 q2

4πε0.a
 

 / ,JNt kpd; mOj;j rf;jpahFk;. 

Answer : 01 

26.  

 

 

 

 

 

 

 

Answer : 05 

27. (Q
t⁄ ) = kA.

∆θ

l
 

 
∆θ

l
=

(Q
t⁄ )

kA
  →   

∆θ

l
 α 

1

A
 

 (
∆θ

l
→ ntg;gepiyg;  gbj;jpwd;) 

Answer : 04 

28.  

  

 

 

 

 

 

 Muk;g tpir 𝑏 topNa fhzg;gLk;. 𝑏 

topNa rw;W ,aq;f 𝐵  apy; cs;s 

Vw;wj;jhy; tpir mjpfupj;J 𝐶  apy; 
cs;sjhy; FiwAk;. vdNt     ,t;thW 
tpyFk;. 

Answer : 03 

 

 

29. e =
dQ

dt
  or  

A.B

t
 

 e = A. R  (e = B
t⁄ ) 

 y = mx 

Answer : 05 

30.  

 nghUspd; Ntfk; G+r;rpakhtjw;F> 
tpisAs; fzj;jhf;F (/ ce;jkhw;wk;) 
G+r;rpakhjy; Ntz;Lk;. 

 mjhtJ (+)  gug;gsT> (−) 
gug;gstpw;F rkdhjy; Ntz;Lk;. 

 t = 70 s ,y; ,J eilngWfpd;wJ. 

Answer : 02 

31.  

 

 

 

  106. 4
3⁄ πr3 = 4

3⁄ πR3 

 R = 100 r, Q = 106 q 

 V =
Q

4πε0.R
 

 V =
q×106

4πε0×100r
=

q

4πε0.r
× 104 

     = 0.01 × 104 

     = 100 V. 

Answer : 04 

 

 

W1 + B1 = mg 
W2 + B2 = mg W3 + B3 + R = mg 

B1 

T1 = W1 
T3 = W3 

R 

(W3 = 0) 

B1 = V1ρ1g B2 = V2ρ2𝑔 B3 = V3ρ3g 

(V2 = V3) 

B1 B2 B3 / < = 

W1 W2 (W3 = 0) > > 

+Q 

−Q 
+Q 

A 

B C 

rkgug;G 

rkgug;G 

70 

𝑞 𝑞 𝑞 

𝑟 𝑟 𝑟 

106 𝑞 

R 

60 
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32. ,opT tpyfy; epiyapy;  

 A. ,opT tpyfy; epiyapy; r = A
2⁄  

 1k; Kfj;jpy; tpyfypdJk; 2k; Kfj;jpy; 
tpyfypdJk; $l;Lj; njhifNa 
nkhj;j tpyfy;. mjhtJ ,opT 
tpyfy;. 

 KwpTr; Rl;b mjpfupf;f xU Kfj;jpy; 
tpyfy; mjpfupf;Fk;. vdNt nkhj;j 
tpyfy;> mjhtJ ,opT tpyfy; 
mjpfupf;Fk;. 

B. tpyfy; NfhzNk ,t;thW khWk;. 
,opT tpyfy; my;y. 

C. 𝐴 mjpfupf;f KwpNfhzk; (r = A
2⁄ ) 

mjpfupf;Fk;. vdNt gLiff; Nfhzk; 
mjpfupf;Fk;. xU Kfj;jpy; tpyfy; 
Nfhzk; mjpfupf;Fk;. vdNt ,opT 
tpyfy; Nfhzk; mjpfupf;Fk;. 

Answer : 03 

33.  

 

 

 

 

  tY = I2R 

 Mdhy;> I =
E

R+r
 

 
E2

(8+r)2 . 8 =
E2

(2+r)2 . 2 

 2(2 + r) = 8 + r 

 r = 4 Ω 

Answer : 02 

34. (Q
l⁄ ) = kA. (θ − θR) 

 
msθ

t
= kA. (θ − θR) 

 

  

  θ
t⁄   α (θ − θR) 

 10
45⁄   α 55 − 30 

 8
t⁄   α 40 − 30 

 t = 10 min 

Answer : 01 

35.  

 

 

 

 

  M1. S1θ1 + M1L = M2. S2θ2 

 M1. (2 × 103 × 5 + 3.4 × 105) = 1 × 

     4 × 103 × 35 

 M + 3.5 × 105 = M2 × 4 × 107 × 35 

 M2 = 0.4 kg / 400 g 

Answer : 05 

36.  

 nghUspw;F> 

Fwp tof;F> 
1

−vo
−

1

+uo
=

1

−fo
 

 +
uo

vo
+ 1 = +

uo

fo
 

 
1

mo
+ 1 =

2.6

2.5
 

 
1

mo
=

0.1

2.5
 

 m0 = 25 

 Mdhy;> M = m0. me 

 100 = 25 × me 

 me = 4 
Answer : 01 

 
 

I1 

I2 

-5 oC 

 

0 oC 

 

0 oC 

0 oC 35 oC 
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ENG. RISMI MUBARAK 7 

 

 

37. BqV = mV2

r⁄  

 r = mV
Bq⁄  

 KE = 1
2⁄ mV2 

 KE →
KE

2⁄  

 vdNt>  

  V → V
√2

⁄  

 / r → r
√2⁄  

Answer : 02 

38.  

 

 

 

 → I = 20
50⁄ = 400 mA  I = 400 mA 

 → −12 V  12 V  

  Answer : 05 

39.  

 

 

 2TSinθ = mg 

 T =
YAe

l
 

 Sinθ ≈ θ 

 2 ×
YAe

l
× Sinθ = mg 

 
2×Y×5×10−6×4×10−2

2
×

2×10−2

1
= 24 

 Y = 6 × 1011 N m−2 

Answer : 04 

40.  

 

 

 

 

  FE = mω2. r 

 E. q = m.
4π2

T2 . r 

 
λ

2πε0.r
. q = m.

4π2

T2 . r 

  T = √
8π3r2mε0

λq
 

Answer : 01 

41.  

 

 

 

 Gs;sp X> Gs;sp C ,w;F> 

 π + hρg = π + 1
2⁄ ρV2 

 Vc = √2hg 

 VB =
Vc

2⁄  (njhlu;e;j gha;r;rw; rkd;ghL)

 Gs;sp X> Gs;sp B ,w;F 

 π + hρg = PB +
1

2
ρ.

Vc
2

4
 

 PB = π + hρg − 1
2⁄ ρ.

2gh

4
 

 PB = π +
3h

4
ρg 

 / hB = 3h
4⁄  

Answer : 03 

42. tPuu; khj;jpuk; tpOk; NghJ 

 

 F − tspj;jil Ntfj;Jld; 
mjpfupf;Fk;. 

 / a − FiwAk; Mu;KLfy; 

 

 

 

 

 

 

A 

V 

FE 

v 

t 

KbT Ntfk; 

𝜆 

a 
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gu#w;iwj; jpwe;jJk;> 

F − guRw;wpy; tspj;jil 
njhopw;gl fPo; Nehf;fp 
mku;KLFk;. 

 mj;Jld;> F − Ntfj;jpy; 
jq;fpapUf;Fk;. 

/ Ntfk; FiwAk;> F 
FiwAk;> FiwAk; 
Mku;KLfy;. 

 

 

 

 

Answer : 05 

43.  

vf;Fwpj;j fzj;jpy; cs;s mZf;fSk; 
gpupe;jopif mile;J miuthrp 
vz;zpf;ifahf khWk; NeuNk T1

2⁄  

MFk;. 

vdNt> T1
2⁄  MdJ mZf;fspd; 

vz;zpf;ifapNyh jahu; nra;ag;gl;l 
khjpupapd; jpfjpapNyNah jq;Ftjpy;iy. 

MfNt,  

 A. × 

 B. × 

 C. fjpu;j; njhopw;ghL xU 
fUj;jhf;fkhFk;. madhf;fk; 
fUtpw;F ntspNa 
eilngWtjhFk;. vdNt 
madhf;fk; miltjpy; 
fjpu;j;njhopw;ghL jq;Ftjpy;iy. 
($w;W rup) 

Answer : 03 

44.  

 

 

 

 

 

 

 

 gpuNjrk; - I 

kpd; tpir ntspNehf;fp 

/ fhe;j tpir cs;Nehf;fp 

/ fhe;jg;Gyk; ↑  (gpskpq;fpd; ,lf;if 
tpjp) 

 gpuNjrk; - II 

 fhe;j tpir ikaj;ij Nehf;fp> 

 fhe;jg; Gyk; ntspNehf;fp> / ⊙ 

 Answer : 02 

45.  

 

 

 

 

 

 Xa;tpy; cs;s NghJ 

❖ π −
2T

r
+ hρg = π 

   / 
2T

r
= hρg → ① 

❖ fPo; Nehf;fp 
g

2⁄  cld; Mu;KLFk; 

NghJ 

   π −
2T

r
+ h′ρ(g −

g
2⁄ ) = π 

   
2T

r
= h′ρ

g
2⁄ → ② 

   ①,② → h′ = 2h 

❖ fPo;Nehf;fp g  cld; Mu;KLFk; 
NghJ jput mKf;fk; 0 Mtjhy; 
Nky; Nehf;fpa Nkw;gug;gpOtpir 
fhuzkhf Fohapd; Kid tiu 
jputk; vOe;J Nkw;gug;gpd; tbtk; 
gpd;tUkhW khWk;. 

  

   / kpif mKf;fk; ,Uf;fhJ. 

Nkw;gug;gpy; cs;s epiyf;Fj;J 
tpir G+r;rpakhFk;. 

Answer : 05 

 

F 

-a 

FiwAk; Mu;KLfy; 

FiwAk; mku;KLfy; 

Fm 

π 
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46. fpil kapu;j;Jisf; Fohapd; 
eLg;Gs;spaypUe;J ,U gf;fq;fspYk; 
mKf;fk; rkdhFk;. 

 π + 80ρ1g = π + 81.6ρ2g 

 
ρ2

ρ1
=

80

81.6
=

1

1+40 γ
 

 3200 γ = 1.6 

 γ = 5 × 10−4 ℃−1 
Answer : 02 

47.  

 

 

 

 

 XY ,w;F tyg;gf;fj; jil 0 < 𝑅𝑋𝑌 < 1 Ω 

 / 𝑅𝐴𝐵 → 2 Ω < 𝑅 < 3 Ω 

Answer : 05 

48. 

 

 

 

 

 

 F =
G.m2

a2  

 Miu r = a
√3⁄  

 / ik. Nehf;fp 

 F = ma 

 2F Cos 30 = m. ω2. r 

 2.
Gm2

a2 .
√3

2
= m.

4π2

T2 .
a

√3
 

 T2 =
4π2.a3

3 Gm
 

 T = 2π. √
a3

3Gm
 

Answer : 02 

 

49.  

 - ,q;F njhFjpapd; ce;jk; fhf;fg;gl 
Ntz;Lk;. 

 - vdNt nkhj;j ,af;fr; rf;jp tpy;ypy; 
Nrkpf;fg;gl;l rf;jpahf khWk; fzk; 
xd;W Vw;glhJ. 

 - jpzpTfs; Nkhjp tpy;ypy; xU 
neUf;fy; Muk;gj;jpy; Vw;gLk;. 

 - jpzpTfs; kPJ tpir ,t;thW 
njhopw;gLk;. 

 

 

 - vdNt A apd; tyk; Nehf;fpa Ntfk; 

Fiwa B apd; Ntfk; mjpfupf;Fk;. 

 - VA > VB  Mf ,Uf;Fk; tiu A, B 
,w;F ,ilapy; cs;s Ntwhf;fk; 
FiwAk;.  

 mjhtJ tpw;fs; neUf;fg;gLk;. 

 - VA = VB MFk; NghNj cau;e;jgl;r 
neUf;fy; fhzg;gLk;. 

 - vdNt VA = VB  MFk; NghNj 
cau;e;j gl;r rf;jpia tpw;fs; milAk;. 

 / Ntfq;fs; rkdhFk; NghJ  

 → ce;jf; fhg;Gj; jj;Jtj;jpd; gb> 

 M.nkh.c = ,.nkh.c 

 2 × 2 = 8 × V 

 V = 0.5 m s−1 

- / tpy;ypy;  Nrkpf;fg;gl;l
cau;e;j gl;r rf;jp

= ,af;f rf;jp ,og;G 

  = 1
2⁄ × 2 × 22 − 1

2⁄ × 8 × (1
2⁄ )

2
 

  = 4 − 1 

  = 3 J 

Answer : 04 

 

 

 

X 

Y 

A B 
F F 

→ 𝑉𝐴 → 𝑉𝐵 
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 CXY =
5C
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  =
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Aε0
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